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1Obstructive sleep apnea, obesity and bariatric surgery  πƒ™“ ®‘√°“≈« “π13.30-14.45 π.  ÀâÕß A

¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ (obstructive sleep apnea)
¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ (obstructive sleep apnea, OSA) §◊Õ ¿“«–∑’Ë¡’°“√Õÿ¥°—Èπ

¢Õß∑“ß‡¥‘πÀ“¬„® à«π∫π·∫∫´È”Ê  ∑—Èß°“√Õÿ¥°—Èπ‡µÁ¡∑’Ë (apnea) À√◊Õ°“√Õÿ¥°—Èπ·∫∫∫“ß à«π (hypopnea)

´÷Ëß‡°‘¥¢÷Èπ¢≥–πÕπÀ≈—∫ ∑”„Àâ√–¥—∫ÕÕ°´‘‡®π≈¥µË”≈ßÀ√◊Õ∑”„Àâ‡°‘¥°“√µ◊Ëπµ—«¢Õß ¡Õß (arousal) ‚¥¬∑’Ë·µà≈–

§√—Èß apnea À√◊Õ hypopnea µâÕß¡’√–¬–‡«≈“Õ¬à“ßπâÕ¬ 10 «‘π“∑’    à«π respiratory effort-related arousal

(RERA) π—Èπ §◊Õ °“√∑’Ë flow ¢Õß°“√À“¬„®‡√’¬∫·∫π≈ß (flattening) À√◊Õ°“√∑’Ë¡’°“√æ¬“¬“¡ÕÕ°·√ß‡æ◊ËÕ

À“¬„®‡æ‘Ë¡¢÷Èπ (increasing respiratory effort) ·≈â«µ“¡¥â«¬ arousal(1)  ®”π«π apnea ·≈– hypopnea µàÕ

™—Ë«‚¡ß°“√πÕπÀ≈—∫‡√’¬°«à“ apnea hypopnea index (AHI)   à«π®”π«π apnea, hypopnea  ·≈– RERA

µàÕ™—Ë«‚¡ß°“√πÕπÀ≈—∫‡√’¬°«à“ respiratory disturbance index (RDI)

‡°≥±å°“√«‘π‘®©—¬¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ ª√–°Õ∫¥â«¬Õ“°“√¢ÕßºŸâªÉ«¬„π¢âÕ ° √à«¡

°—∫º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√„π¢âÕ ¢  À√◊Õº≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√„π¢âÕ §  ‡æ’¬ß¢âÕ‡¥’¬«(1)

°. Õ“°“√Õ¬à“ßπâÕ¬Àπ÷ËßÕ“°“√®“°¢âÕµàÕ‰ªπ’È

1. √Ÿâ ÷°ßà«ßπÕπº‘¥ª°µ‘„π‡«≈“°≈“ß«—π √Ÿâ ÷°ÕàÕπ‡æ≈’¬ ‰¡à ¥™◊ËπÀ≈—ßµ◊ËππÕπ À√◊ÕπÕπ‰¡àÀ≈—∫

2. µ◊Ëπ°≈“ß§◊π®“°°“√À¬ÿ¥À“¬„®  ”≈—°À“¬„®‰¡àÕÕ°À√◊ÕµâÕßÀ“¬„®‡Œ◊Õ°

3. ¡’ºŸâ —ß‡°µ«à“ „π¢≥–À≈—∫¡’πÕπ°√π‡ ’¬ß¥—ß‡ªìπª√–®” À√◊Õæ∫°“√À“¬„® –¥ÿ¥

1

¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ
‚√§Õâ«π ·≈–°“√ºà“µ—¥≈¥πÈ”Àπ—°

(obstructive sleep apnea, obesity and bariatric surgery)

πƒ™“ ®‘√°“≈« “π
Àπà«¬‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®·≈–‡«™∫”∫—¥«‘°ƒµ ¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

»Ÿπ¬å§«“¡‡ªìπ‡≈‘»∑“ß°“√·æ∑¬å ¥â“π§«“¡º‘¥ª°µ‘®“°°“√πÕπÀ≈—∫ ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬
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4. ¡’‚√§ª√–®”µ—«¥—ßπ’È §«“¡¥—π‚≈À‘µ Ÿß §«“¡

º‘¥ª°µ‘∑“ßÕ“√¡≥å (mood disorders) ªí≠À“§«“¡

®” ‚√§À—«„®¢“¥‡≈◊Õ¥ ‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß ¿“«–

À—«„®«“¬ ¿“«–À—«„® —Ëπæ√‘È« À√◊Õ‚√§‡∫“À«“π™π‘¥

∑’Ë 2

¢. º≈µ√«®°“√πÕπÀ≈—∫

1. ¡’¥—™π’°“√À“¬„®∂Ÿ°√∫°«π (RDI) Õ¬à“ßπâÕ¬

5 §√—ÈßµàÕ™—Ë«‚¡ß

2.  à«π„À≠à¢Õß°“√À“¬„®º‘¥ª°µ‘‡ªìπ™π‘¥

Õÿ¥°—Èπ

§. º≈µ√«®°“√πÕπÀ≈—∫

1. ¡’¥—™π’°“√À“¬„®∂Ÿ°√∫°«π (RDI) Õ¬à“ß

πâÕ¬ 15 §√—ÈßµàÕ™—Ë«‚¡ß

2.  à«π„À≠à¢Õß°“√À“¬„®º‘¥ª°µ‘‡ªìπ™π‘¥

Õÿ¥°—Èπ

‚¥¬√–¥—∫§«“¡√ÿπ·√ß¢Õß¿“«–À¬ÿ¥À“¬„®

¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ®–·∫àß‡ªìπ 3 √–¥—∫

1. √ÿπ·√ß‡≈Á°πâÕ¬ (mild) „πºŸâªÉ«¬∑’Ë¡’ AHI

À√◊Õ RDI µ—Èß·µà 5 ∂÷ßπâÕ¬°«à“ 15 §√—ÈßµàÕ™—Ë«‚¡ß

2. √ÿπ·√ßª“π°≈“ß (moderate) „πºŸâªÉ«¬∑’Ë¡’

AHI À√◊Õ RDI µ—Èß·µà 15-30 §√—ÈßµàÕ™—Ë«‚¡ß

3. √ÿπ·√ß¡“° (severe) „πºŸâªÉ«¬∑’Ë¡’ AHI À√◊Õ

RDI ¡“°°«à“ 30 §√—ÈßµàÕ™—Ë«‚¡ß¢÷Èπ‰ª

Õÿ∫—µ‘°“√≥å
¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ ‡ªìπ

¿“«–∑’Ëæ∫‰¥â∫àÕ¬æÕ ¡§«√‚¥¬¡’Õÿ∫—µ‘°“√≥åª√–¡“≥

√âÕ¬≈– 4 „πºŸâ™“¬ ·≈–ª√–¡“≥√âÕ¬≈– 2 „πºŸâÀ≠‘ß

‡¡◊ËÕ«‘π‘®©—¬‚¥¬„™â AHI ≥5 §√—ÈßµàÕ™—Ë«‚¡ß √à«¡°—∫

Õ“°“√ßà«ßπÕπ   à«πÕÿ∫—µ‘°“√≥åπ—ÈπÕ“®æ∫ Ÿß∂÷ß

√âÕ¬≈– 24 „πºŸâ™“¬·≈–ª√–¡“≥√âÕ¬≈– 9 „πºŸâÀ≠‘ß

„π°√≥’∑’Ë¥Ÿ®“°§à“ AHI ≥5 §√—ÈßµàÕ™—Ë«‚¡ß‡æ’¬ßÕ¬à“ß

‡¥’¬«(2) æ∫«à“¢âÕ¡Ÿ≈Õÿ∫—µ‘°“√≥å„πª√–‡∑»‰∑¬„°≈â

‡§’¬ß°—∫¢âÕ¡Ÿ≈¢Õßµà“ßª√–‡∑»  ‚¥¬æ∫Õÿ∫—µ‘°“√≥å

ª√–¡“≥√âÕ¬≈– 4.8 „πºŸâ™“¬ ·≈–ª√–¡“≥√âÕ¬≈–

1.9 „πºŸâÀ≠‘ß  ‡¡◊ËÕ«‘π‘®©—¬‚¥¬„™â AHI ≥5 §√—ÈßµàÕ

™—Ë«‚¡ß √à«¡°—∫Õ“°“√ßà«ßπÕπ   à«πÕÿ∫—µ‘°“√≥åπ—Èπ

Õ“®æ∫ Ÿß∂÷ß√âÕ¬≈– 15.4 „πºŸâ™“¬ ·≈–ª√–¡“≥

√âÕ¬≈– 6.3 „πºŸâÀ≠‘ß  „π°√≥’∑’Ë¥Ÿ®“°§à“ AHI ≥5 §√—Èß

µàÕ™—Ë«‚¡ß‡æ’¬ßÕ¬à“ß‡¥’¬«(3)

°≈ÿà¡∑’Ëæ∫Õÿ∫—µ‘°“√≥å¢Õß¿“«–À¬ÿ¥À“¬„®¢≥–

À≈—∫®“°°“√Õÿ¥°—Èπ Ÿß°«à“ª°µ‘¡’À≈“¬°≈ÿà¡ √«¡∑—Èß„π

°≈ÿà¡ºŸâªÉ«¬‚√§Õâ«π√ÿπ·√ß (morbid obesity) ∑’Ë‡¢â“

√—∫°“√ºà“µ—¥≈¥πÈ”Àπ—° (bariatric surgery) π—Èπ æ∫

«à“‡ªìπ°≈ÿà¡Àπ÷Ëß∑’Ëæ∫Õÿ∫—µ‘°“√≥å¢Õß¿“«–À¬ÿ¥À“¬„®

¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ∑’Ë Ÿß¡“°  ‚¥¬æ∫Õÿ∫—µ‘°“√≥å

Õ¬Ÿà∑’Ë√âÕ¬≈– 72-94(4-7) ‡¡◊ËÕ«‘π‘®©—¬®“°§à“ AHI ≥5

§√—ÈßµàÕ™—Ë«‚¡ß

∑“ß‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å‰¥â‡°Á∫√«∫√«¡

¢âÕ¡Ÿ≈¬âÕπÀ≈—ß√–À«à“ß æ.». 2550-2558 ‚¥¬æ∫«à“®“°

¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬∑—ÈßÀ¡¥∑’Ë¡“√—∫°“√ºà“µ—¥≈¥πÈ”Àπ—°

®”π«π 238 √“¬π—Èπ æ∫Õÿ∫—µ‘°“√≥å¢Õß¿“«–À¬ÿ¥

À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—ÈπÕ¬Ÿà∑’Ë√âÕ¬≈– 85.7  ‚¥¬

æ∫«à“∂â“·∫àßµ“¡√–¥—∫§«“¡√ÿπ·√ß¢Õß¿“«–À¬ÿ¥

À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ ®–æ∫Õÿ∫—µ‘°“√≥å¢Õß

¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ„π√–¥—∫πâÕ¬

√–¥—∫ª“π°≈“ß  √–¥—∫√ÿπ·√ß  Õ¬Ÿà∑’Ë√âÕ¬≈– 8.8   √âÕ¬

≈– 15.3  ·≈–√âÕ¬≈– 75.9  µ“¡≈”¥—∫(8) ‡ªìπ∑’Ëπà“

 π„®«à“‡¡◊ËÕ‡∑’¬∫°—∫¢âÕ¡Ÿ≈∑’Ëµ’æ‘¡æå„πªí®®ÿ∫—πæ∫«à“

ºŸâªÉ«¬‚√§Õâ«π∑’Ë¡“√—∫°“√ºà“µ—¥∑’Ë ‚√ßæ¬“∫“≈®ÿÃ“-

≈ß°√≥åπ—Èπ¡’∂÷ß√âÕ¬≈– 75.9 ∑’Ëæ∫«à“¡’¿“«–À¬ÿ¥

À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ√–¥—∫√ÿπ·√ß ´÷Ëß Ÿß

°«à“¢âÕ¡Ÿ≈®“°°“√»÷°…“ à«π„À≠à∑’Ëºà“π¡“„πÕ¥’µ

‚¥¬ “‡ÀµÿÕ“®‡ªìπ®“°°“√∑’Ëæ∫«à“ºŸâªÉ«¬∑’Ë¡“√—∫°“√

ºà“µ—¥≈¥πÈ”Àπ—°∑’Ë ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å¡’§à“¥—™π’

¡«≈°“¬À√◊Õ BMI ∑’Ë¡“°°«à“°“√»÷°…“Õ◊ËπÊ
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·¡â¢âÕ¡Ÿ≈„πª√–‡∑»‰∑¬®“°»Ÿπ¬åπ‘∑√“‡«™

‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å ´÷Ëß‰¥âª√–‡¡‘πºŸâªÉ«¬∑—ÈßÀ¡¥

∑’Ë¡’¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ®”π«π

194 √“¬ ®–æ∫«à“ºŸâªÉ«¬ à«π„À≠à‰¡àÕâ«π ‚¥¬æ∫

ºŸâªÉ«¬Õâ«π (BMI ≥25 °°./µ√.¡.) ∑—ÈßÀ¡¥Õ¬Ÿà∑’Ë

√âÕ¬≈– 36.6  ·µà‡ªìπ∑’Ëπà“ π„®«à“ºŸâªÉ«¬∑’ËÕâ«π®–¡’

§«“¡√ÿπ·√ß¢Õß¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√

Õÿ¥°—Èπ∑’Ë¡“°°«à“‡¡◊ËÕ¥Ÿ∑’Ë§à“ RDI ‡∑’¬∫√–À«à“ß 2 °≈ÿà¡

‚¥¬æ∫«à“°≈ÿà¡Õâ«π¡’§à“ RDI Õ¬Ÿà∑’Ë 28.2 (37.2)  „π

¢≥–∑’Ë°≈ÿà¡‰¡àÕâ«π¡’§à“ RDI Õ¬Ÿà∑’Ë 20.2 (21.4) (p=0.01)

À√◊Õ‡¡◊ËÕ¥Ÿ®“°√–¥—∫µË” ÿ¥¢Õß§à“§«“¡Õ‘Ë¡µ—«ÕÕ° ‘́‡®π

°Á®–æ∫«à“„π°≈ÿà¡Õâ«π®–Õ¬Ÿà∑’Ë 80(10)  „π¢≥–∑’Ë°≈ÿà¡

‰¡àÕâ«π®–Õ¬Ÿà∑’Ë 85 (9) (p<0.01)(9)

§«“¡Õâ«π·≈–°“√‡°‘¥¿“«–À¬ÿ¥À“¬„®¢≥–
À≈—∫®“°°“√Õÿ¥°—Èπ

§«“¡Õâ«πæ∫«à“¡’§«“¡‡°’Ë¬«¢âÕß°—∫¿“«–À¬ÿ¥

À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—ÈπÕ¬à“ß™—¥‡®π ‚¥¬§«“¡

Õâ«π®–¡’º≈µàÕ√–∫∫°“√À“¬„®‰¥â®“°À≈“¬°≈‰° Õ—π

‰¥â·°à °“√≈¥≈ß¢Õß§à“§«“¡®ÿ¢ÕßªÕ¥‚¥¬‡©æ“–

expiratory reserve volume ·≈– functional re-

sidual capacity °“√∑’Ë∑àÕ∑“ß‡¥‘πÀ“¬„®µ’∫·§∫

¢÷Èπ®“°°“√∑’Ë¡’‰¢¡—π√Õ∫§Õ(10)  §«“¡Õâ«π‡ªìπªí®®—¬

‡ ’Ë¬ß∑’Ë ”§—≠∑’Ë ÿ¥ªí®®—¬Àπ÷Ëß„π°“√‡°‘¥¿“«–À¬ÿ¥

À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ ‡π◊ËÕß®“°πÕ°®“°

§«“¡Õâ«π®–∑”„Àâ BMI ‡æ‘Ë¡¢÷Èπ·≈â«¬—ß∑”„Àâ¢π“¥

√Õ∫§Õ„À≠à¢÷Èπ (neck circumference) ¢π“¥ —¥ à«π

¢Õß‡Õ«µàÕ –‚æ° (waist-to-hip ratio) ‡æ‘Ë¡¢÷Èπ ¡’

¢âÕ¡Ÿ≈«‘®—¬æ∫«à“„πºŸâ∑’Ë ‰¡à¡’¿“«–À¬ÿ¥À“¬„®¢≥–

À≈—∫®“°°“√Õÿ¥°—ÈπÀ√◊Õ¡’¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫

√–¥—∫πâÕ¬ (AHI <15)  °“√∑’ËπÈ”Àπ—°‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 10

π—Èπ®–‡æ‘Ë¡√–¥—∫§«“¡√ÿπ·√ß¢Õß¿“«–À¬ÿ¥À“¬„®

¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ (AHI ≥15) ∂÷ß 6 ‡∑à“(11)

°“√≈¥πÈ”Àπ—°·≈–¿“«–À¬ÿ¥À“¬„®¢≥–
À≈—∫®“°°“√Õÿ¥°—Èπ

°“√√—°…“¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√

Õÿ¥°—Èπ¡’À≈“¬«‘∏’ ‚¥¬°“√„™â‡§√◊ËÕßÕ—¥·√ß¥—πÕ“°“»

∫«° (continuous positive airway pressure,

CPAP) ∂◊Õ‡ªìπ°“√√—°…“À≈—° µ“¡ practice para-

meter ¢Õß American Academy of Sleep

Medicine(12)  °“√√—°…“Õ◊ËπÊª√–°Õ∫‰ª¥â«¬°“√ºà“µ—¥

™àÕß§Õ Õÿª°√≥å∑—πµ°√√¡ (oral appliance) °“√

ºà“µ—¥°√“¡ (oromaxillofacial surgery) °“√‡®“–

§Õ (tracheostomy) °“√„™â«‘∏’À≈’°‡≈’Ë¬ß°“√πÕπ

Àß“¬ (positional therapy) √«¡∑—Èß°“√≈¥πÈ”Àπ—°

‡ªìπµâπ(13-15)

°“√≈¥πÈ”Àπ—°‡ªìπ°“√√—°…“¿“«–À¬ÿ¥À“¬„®

¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ«‘∏’Àπ÷Ëß ‚¥¬µ“¡ practice

parameters ®“° American Academy of Sleep

Medicine(14) ·π–π”„Àâ„™â‡ªìπ°“√√—°…“‡ √‘¡°—∫

°“√√—°…“À≈—°„πºŸâªÉ«¬¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫

®“°°“√Õÿ¥°—Èπ∑’ËÕâ«π

‚¥¬°“√≈¥πÈ”Àπ—°π—Èπ “¡“√∂·∫àß‰¥â‡ªìπ°“√

≈¥πÈ”Àπ—°‚¥¬°“√ª√—∫æƒµ‘°√√¡·≈–°“√≈¥πÈ”Àπ—°

‚¥¬°“√ºà“µ—¥≈¥πÈ”Àπ—°

1. °“√≈¥πÈ”Àπ—°‚¥¬°“√ª√—∫æƒµ‘°√√¡
·¡â«à“¢âÕ¡Ÿ≈∑’Ë¡’Õ¬Ÿà à«π„À≠à®–· ¥ß«à“°“√≈¥

πÈ”Àπ—° ®–∑”„Àâ§«“¡√ÿπ·√ß¢Õß¿“«–À¬ÿ¥À“¬„®

¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ¥’¢÷Èπ ·µàæ∫«à“ à«π„À≠à‰¡à

 “¡“√∂√—°…“¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√

Õÿ¥°—Èπ„ÀâÀ“¬‰¥â(14) ·µà¡’¢âÕ¡Ÿ≈«‘®—¬∑’Ë‡ªìπ°“√µ‘¥µ“¡

ºŸâªÉ«¬¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ„π

√–¥—∫πâÕ¬ (AHI = 5-15)  ‡ªìπ√–¬–‡«≈“ 5 ªï ‡∑’¬∫

°—π√–À«à“ß°≈ÿà¡∑’Ë¡’°“√√—°…“‚¥¬°“√ª√—∫æƒµ‘°√√¡

·≈–°≈ÿà¡§«∫§ÿ¡ ‚¥¬æ∫«à“„π 28 √“¬„π°≈ÿà¡∑’Ë¡’
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°“√√—°…“‚¥¬°“√ª√—∫æƒµ‘°√√¡  “¡“√∂≈¥πÈ”Àπ—°

≈ß‰¥âÕ¬à“ßπâÕ¬ 13 √“¬ (√âÕ¬≈– 46.4) „π¢≥–∑’Ë„π

°≈ÿà¡§«∫§ÿ¡®“°®”π«π 29 √“¬  “¡“√∂≈¥πÈ”Àπ—°

≈ß‰¥â‡æ’¬ß·§à 7 √“¬ (√âÕ¬≈– 24.1)  ‚¥¬∂â“·¬°µ“¡

°≈ÿà¡∑’Ë “¡“√∂≈¥πÈ”Àπ—°‰¥âÕ¬à“ßπâÕ¬√âÕ¬≈– 5 À√◊Õ

‰¡à “¡“√∂≈¥πÈ”Àπ—°‰¥âÕ¬à“ßπâÕ¬√âÕ¬≈– 5 ®–æ∫

«à“§à“ AHI ¡’°“√≈¥≈ß à«π„À≠à„π°≈ÿà¡∑’Ë “¡“√∂≈¥

πÈ”Àπ—°‰¥âÕ¬à“ßπâÕ¬√âÕ¬≈– 5 [-3.5, 95% confidence

interval (CI) -6.1 - -0.9]  „π¢≥–∑’Ë§à“ AHI °≈—∫

‡æ‘Ë¡¢÷Èπ„π°≈ÿà¡∑’Ë ‰¡à “¡“√∂≈¥πÈ”Àπ—°≈ß‰¥â (5.0,

95%CI 2.0-8.5)(p=0.002) ‚¥¬æ∫«à“¡’ºŸâªÉ«¬√âÕ¬

≈– 50 ∑’Ë “¡“√∂À“¬®“°¿“«–À¬ÿ¥À“¬„®¢≥–

À≈—∫®“°°“√Õÿ¥°—Èπ¿“¬À≈—ß°“√≈¥πÈ”Àπ—°(16)

πÕ°®“°π—Èπ¬—ß¡’¢âÕ¡Ÿ≈∑’Ëπà“ π„®∑’Ëµ’æ‘¡æå„π

the New England Journal of Medicine ‡°’Ë¬«°—∫

°“√√—°…“¥â«¬°“√„™â CPAP √à«¡°—∫°“√√—°…“¥â«¬

°“√≈¥πÈ”Àπ—° ‚¥¬µ—Èß ¡¡µ‘∞“π∑’Ë«à“·¡â®–„™â‡§√◊ËÕß

CPAP ‡ªìπÀ≈—°  ·µà∂â“¡’°“√≈¥πÈ”Àπ—°√à«¡¥â«¬

outcome §«√®–¥’°«à“°“√√—°…“¥â«¬ CPAP À√◊Õ

°“√≈¥πÈ”Àπ—°Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß‡æ’¬ßÕ¬à“ß‡¥’¬«

‚¥¬°“√«‘®—¬π’È‡ªìπ°“√«‘®—¬·∫∫ randomize parallel-

group „™â‡«≈“°“√»÷°…“∑—ÈßÀ¡¥ 24  —ª¥“Àå „π

ºŸâªÉ«¬¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ∑’ËÕâ«π

(BMI ≥30 °°./µ√.¡.)  ¡’√–¥—∫§«“¡√ÿπ·√ß¢Õß

¿“«–À¬ÿ¥À“¬„®√–¥—∫ª“π°≈“ß (AHI ≥15) ·≈–¡’

serum C-reactive protein (CRP) >1 ¡°./¥≈. ‚¥¬

·∫àß‡ªìπ 3 °≈ÿà¡ §◊Õ  °≈ÿà¡∑’Ë 1 √—°…“¥â«¬ CPAP

°≈ÿà¡∑’Ë 2 √—°…“¥â«¬°“√≈¥πÈ”Àπ—°  °≈ÿà¡∑’Ë 3 √—°…“

¥â«¬«‘∏’√à«¡ (CPAP ·≈–°“√≈¥πÈ”Àπ—°) °“√«‘®—¬π’È

¥Ÿ∑’Ë°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫ CRP √–¥—∫ tri-

glyceride ¿“«– insulin resistance ·≈–§«“¡

¥—π‚≈À‘µ ‚¥¬æ∫«à“„π°≈ÿà¡ºŸâªÉ«¬ 146 √“¬π—Èπ ¡’

°“√≈¥≈ß¢Õß√–¥—∫ CRP ¿“«– insulin resistance

∑’Ë¥’¢÷Èπ √–¥—∫ triglyceride ∑’Ë≈¥≈ßÕ¬à“ß¡’π—¬

 ”§—≠„π°≈ÿà¡∑’Ë√—°…“¥â«¬°“√≈¥πÈ”Àπ—°·≈–°≈ÿà¡∑’Ë

√—°…“¥â«¬«‘∏’√à«¡ „π¢≥–∑’Ë‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß∑’Ë

¡’π—¬ ”§—≠„π°≈ÿà¡∑’Ë√—°…“¥â«¬ CPAP ‡æ’¬ßÕ¬à“ß

‡¥’¬« ‚¥¬∑’Ë°“√‡ª≈’Ë¬π·ª≈ß¥—ß°≈à“«°Á ‰¡à¡’§«“¡

·µ°µà“ß√–À«à“ß°≈ÿà¡∑’Ë√—°…“¥â«¬°“√≈¥πÈ”Àπ—°·≈–

°≈ÿà¡∑’Ë√—°…“¥â«¬«‘∏’√à«¡ ·µàæ∫«à“„πºŸâªÉ«¬°≈ÿà¡¬àÕ¬

90 √“¬∑’Ë‡¢â“‰¥â°—∫‡°≥±å∑’Ë “¡“√∂∑”µ“¡‡°≥±å∑’Ë

°”Àπ¥ (adherence group) ÷́ËßÀ¡“¬∂÷ß°≈ÿà¡∑’Ë¡’

°“√„™â CPAP Õ¬à“ßπâÕ¬ 4 ™—Ë«‚¡ßµàÕ§◊π‡ªìπ√–¬–

‡«≈“Õ¬à“ßπâÕ¬√âÕ¬≈– 70 ¢Õß®”π«π«—π∑’Ë»÷°…“

(„π°√≥’∑’ËÕ¬Ÿà„π°≈ÿà¡∑’Ë√—°…“¥â«¬ CPAP À√◊Õ°≈ÿà¡∑’Ë

√—°…“¥â«¬«‘∏’√à«¡) ·≈–°≈ÿà¡∑’Ë “¡“√∂≈¥πÈ”Àπ—°‰¥â

Õ¬à“ßπâÕ¬√âÕ¬≈– 5 („π°√≥’∑’ËÕ¬Ÿà„π°≈ÿà¡∑’Ë√—°…“¥â«¬

°“√≈¥πÈ”Àπ—° À√◊Õ°≈ÿà¡∑’Ë√—°…“¥â«¬«‘∏’√à«¡) æ∫

«à“°“√√—°…“√à«¡ “¡“√∂≈¥ systolic blood pres-

sure ·≈– mean arterial pressure ‰¥â¥’°«à“°≈ÿà¡

∑’Ë√—°…“¥â«¬ CPAP À√◊Õ°≈ÿà¡∑’Ë√—°…“¥â«¬°“√≈¥

πÈ”Àπ—°‡æ’¬ßÕ¬à“ß‡¥’¬«(17)

2. °“√√—°…“‚¥¬°“√ºà“µ—¥≈¥πÈ”Àπ—°
¢âÕ¡Ÿ≈«‘®—¬∑’Ë‡ªìπ randomized controlled

trial µ’æ‘¡æå„π JAMA ‡ª√’¬∫‡∑’¬∫°“√≈¥πÈ”Àπ—°

‚¥¬°“√ºà“µ—¥≈¥πÈ”Àπ—°°—∫°“√≈¥πÈ”Àπ—°‚¥¬°“√

ª√—∫æƒµ‘°√√¡„πºŸâªÉ«¬Õâ«π (BMI = 35-55 °°./

µ√.¡.) ∑’Ë¡’¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ

∑’Ë¡’§à“ AHI >20 ∑’Ë√—°…“‚¥¬°“√„™â CPAP Õ¬Ÿà®”π«π

60 √“¬ ‚¥¬ randomized 30 √“¬„π°≈ÿà¡ºà“µ—¥

≈¥πÈ”Àπ—°√—°…“ ·≈– 30 √“¬„π°≈ÿà¡≈¥πÈ”Àπ—°‚¥¬

°“√ª√—∫æƒµ‘°√√¡ ‚¥¬‡ª√’¬∫‡∑’¬∫°“√‡ª≈’Ë¬π·ª≈ß

¢Õß AHI ∑’Ë 2 ªï  º≈°“√»÷°…“æ∫«à“„π°≈ÿà¡∑’Ë„™â«‘∏’

ª√—∫æƒµ‘°√√¡ æ∫«à“ºŸâªÉ«¬≈¥πÈ”Àπ—°‰¥âÕ¬Ÿà∑’Ë 5.1

°°. (95% CI 0.8-9.3) „π¢≥–∑’Ë „π°≈ÿà¡∑’Ë≈¥
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πÈ”Àπ—°‚¥¬°“√ºà“µ—¥æ∫«à“ºŸâªÉ«¬≈¥πÈ”Àπ—°‰¥âÕ¬Ÿà∑’Ë

27.8 °°. (95% CI 20.9-34.7) (p <0.001)  „π à«π

¢Õß AHI æ∫«à“°≈ÿà¡∑’Ë„™â«‘∏’ª√—∫æƒµ‘°√√¡≈¥≈ß 14

§√—ÈßµàÕ™—Ë«‚¡ß (95% CI 3.3-24.6)   à«π„π°≈ÿà¡∑’Ë

≈¥πÈ”Àπ—°‚¥¬°“√ºà“µ—¥≈¥≈ß 25.5 §√—ÈßµàÕ™—Ë«‚¡ß

(95% CI 14.2-36.7) ‚¥¬§à“§«“¡µà“ß√–À«à“ß°≈ÿà¡

¢Õß°“√≈¥≈ß¢Õß§à“ AHI Õ¬Ÿà∑’Ë -11.5 §√—ÈßµàÕ™—Ë«‚¡ß

(95% CI -28.3- -5.3) (p=0.18)  πÕ°®“°π—Èπ¬—ß

æ∫«à“°≈ÿà¡∑’Ë≈¥πÈ”Àπ—°‚¥¬°“√ºà“µ—¥≈¥πÈ”Àπ—°¡’

§–·ππ¢Õß§ÿ≥¿“æ™’«‘µ∫“ß à«π¥’¢÷Èπ‡¡◊ËÕª√–‡¡‘π

®“°·∫∫ Õ∫∂“¡ Short Form 36 physical

component summary score (§à“‡©≈’Ë¬ 9.3, 95%

CI 0.5-18.0) (p=0.04)(18)

Meta-analysis systematic literature review

µ’æ‘¡æå‡¡◊ËÕªï §.». 2015 ∑’Ë√«¡∑—ÈßÀ¡¥ 19 °“√«‘®—¬

∑’Ë≈¥πÈ”Àπ—°‚¥¬°“√ºà“µ—¥≈¥πÈ”Àπ—°·≈– 20 °“√

«‘®—¬∑’Ë≈¥πÈ”Àπ—°‚¥¬°“√ª√—∫æƒµ‘°√√¡ (®”π«π  825

√“¬) ∑’Ë√“¬ß“πº≈‚¥¬¥Ÿ§à“ BMI ·≈–§à“ AHI ‡ªìπ

primary endpoints  ‚¥¬º≈®“°°“√«‘®—¬æ∫«à“

„π°≈ÿà¡∑’Ë≈¥πÈ”Àπ—°¥â«¬°“√ºà“µ—¥≈¥πÈ”Àπ—°æ∫«à“¡’

§à“‡©≈’Ë¬¢Õß BMI °àÕπºà“µ—¥‡∑à“°—∫ 51.3 ·≈–

 “¡“√∂≈¥§à“ BMI ‰¥â 14 (95%CI 11.9-16.4)

·≈–§à“ AHI ≈¥≈ß 29 §√—ÈßµàÕ™—Ë«‚¡ß (95%CI

22.4-36.7)  à«π„π°≈ÿà¡∑’Ë≈¥πÈ”Àπ—°‚¥¬°“√ª√—∫

æƒµ‘°√√¡æ∫«à“¡’§à“‡©≈’Ë¬¢Õß BMI °àÕπºà“µ—¥

‡∑à“°—∫ 38.3 ·≈– “¡“√∂≈¥§à“ BMI ‰¥â 3.1 °°./

µ√.¡. (95%CI 2.4-3.8) ·≈–§à“ AHI ≈¥≈ß 11 §√—Èß

µàÕ™—Ë«‚¡ß (95%CI 7.8-15.0)(19)

 √ÿª
¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫®“°°“√Õÿ¥°—Èπ §◊Õ

¿“«–∑’Ë¡’°“√Õÿ¥°—Èπ¢Õß∑“ß‡¥‘πÀ“¬„® à«π∫π·∫∫

´È”Ê ´÷Ëß‡°‘¥¢÷Èπ¢≥–πÕπÀ≈—∫ ∑”„Àâ√–¥—∫ÕÕ°´‘‡®π

≈¥µË”≈ßÀ√◊Õ∑”„Àâ‡°‘¥°“√µ◊Ëπµ—«¢Õß ¡Õß ¿“«–π’È

æ∫‰¥â∫àÕ¬ ‚¥¬‡©æ“–°≈ÿà¡ºŸâªÉ«¬‚√§Õâ«π∑’Ë¡“√—∫°“√

ºà“µ—¥≈¥πÈ”Àπ—° ‚¥¬¢âÕ¡Ÿ≈®“°∑“ß‚√ßæ¬“∫“≈

®ÿÃ“≈ß°√≥åæ∫Õÿ∫—µ‘°“√≥å∑’Ë Ÿß∂÷ß√âÕ¬≈– 85.7  °“√

≈¥πÈ”Àπ—°‡ªìπ°“√√—°…“¿“«–À¬ÿ¥À“¬„®¢≥–À≈—∫

®“°“√Õÿ¥°—Èπ«‘∏’Àπ÷Ëß ‚¥¬°“√≈¥πÈ”Àπ—° “¡“√∂·∫àß

‰¥â‡ªìπ°“√≈¥πÈ”Àπ—°‚¥¬°“√ª√—∫æƒµ‘°√√¡·≈–°“√

≈¥πÈ”Àπ—°‚¥¬°“√ºà“µ—¥≈¥πÈ”Àπ—° ®“°¢âÕ¡Ÿ≈∑’Ë¡’Õ¬Ÿà

æ∫«à“°“√ºà“µ—¥π’È¡’·π«‚πâ¡∑’Ë®–¡’ª√– ‘∑∏‘¿“æ∑’Ë

¡“°°«à“„π°“√≈¥πÈ”Àπ—°µ—«‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√

≈¥πÈ”Àπ—°‚¥¬°“√ª√—∫æƒµ‘°√√¡·≈–¡’·π«‚πâ¡∑’Ë

®–≈¥ AHI ‰¥â¡“°°«à“‡™àπ¥’¬«°—π
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can Academy of Sleep Medicine, 2014.
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3. Neruntarat C, Chantapant S. Prevalence of sleep apnea in HRH Princess Maha Chakri Srinthorn Medical

Center, Thailand. Sleep Breath 2010;15(4):1-8.
4. Daltro C, Gregorio PB, Alves E, Abreu M, Bomfim D, Chicourel MH, et al. Prevalence and severity of sleep

apnea in a group of morbidly obese patients. Obes Surg 2007;17:809-14.



6 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

5. Lopez PP, Stefan B, Schulman CL, Byers PM. Prevalence of sleep apnea in morbidly obese patients who
presented for weight loss surgery evaluation: more evidence for routine screening for obstructive sleep apnea
before weight loss surgery. Am Surg 2008;74:834-8.

6. Lee YH, Johan A, Huat Wong KK, Edwards N, Sullivan C. Prevalence and risk factors for obstructive sleep
apnea in a multiethnic population of patients presenting for bariatric surgery in Singapore. Sleep Medicine
2009;10:226-32.

7. Yeh PS, Lee YC, Lee WJ, Chen SB, Ho SJ, Peng WB, et al. Clinical predictors of obstructive sleep apnea in Asian
bariatric patients. Obes Surg 2010;20:30-5.

8. Kositanurit W, Muntham D, Chirakalwasan N. Prevalence and prognosis of obstructive sleep apnea in morbidly
obese patients undergoing bariatric surgery (unpublished data). Oral presentation at the 32rd Royal College of
Physicians of Thailand Annual Meeting 2016.

9. Chirakalwasan N, Teerapraipruk B, Simon R, Hirunwiwatkul P, Jaimchariyatam N, Desudchit T, et al. Comparison
of polysomnographic and clinical presentations and predictors for cardiovascular-related diseases between
non-obese and obese obstructive sleep apnea among Asians. J Clin Sleep Med 2013;9(6):553-7.

10. Mortimore IL, Marshall I, Wraith PK, Sellar RJ, Douglas NJ. Neck and total body fat deposition in nonobese
and obese patients with sleep apnea compared with that in control subjects. Am J Respir Crit Care Med
1998;157:280-3.

11. Peppard PE, Young T, Palta M, Dempsey J, Skatrud J. Longitudinal study of moderate weight change and
sleep-disordered breathing. JAMA 2000;284:3015-21.

12. Kushida CA, Littner MR, Hirshkowitz M, Morgenthaler TI, Alessi CA, Bailey D, et al. Practice parameters for
the use of continuous and bilevel positive airway pressure devices to treat adult patients with sleep-related
breathing disorders. Sleep 2006;29(3):375-80.

13. Kushida CA, Morgenthaler TI, Littner MR, Alessi CA, Bailey D, Coleman J Jr,et al. Practice parameters for the
treatment of snoring and Obstructive Sleep Apnea with oral appliances: an update for 2005. Sleep 2006;29(2):
240-3.

14. Morgenthaler TI, Kapen S, Lee-Chiong T, Alessi C, Boehlecke B, Brown T, et al. Practice parameters for the
medical therapy of obstructive sleep apnea. Sleep 2006;29(8):1031-5.

15. Sher AE. Upper airway surgery for obstructive sleep apnea. Sleep Med Rev 2002;6(3):195-212.
16. Tuomilehto H, Seppä J, Uusitupa M, Peltonen M, Martikainen T, Sahlman J, et al. The impact of weight reduction

in the prevention of the progression of obstructive sleep apnea: an explanatory analysis of a 5-year observa-
tional follow-up trial. Sleep Med 2014;15(3):329-35.

17. Chirinos JA, Gurubhagavatula I, Teff K, Rader DJ, Wadden TA, Townsend R, et al. CPAP, weight loss, or both
for obstructive sleep apnea. N Engl J Med 2014;370(24):2265-75.

18. Dixon JB, Schachter LM, OûBrien PE, Jones K, Grima M, Lambert G, et al. Surgical vs conventional therapy for
weight loss treatment of obstructive sleep apnea: a randomized controlled trial. JAMA. 2012;308(11):1142-9.

19. Ashrafian H, Toma T, Rowland SP, Harling L, Tan A, Efthimiou E, et al. Bariatric Surgery or Non-Surgical
weight loss for obstructive sleep apnoea? A systematic review and comparison of meta-analyses. Obes Surg
2015;25(7):1239-50.



7Facial aging  ¡“√‘…“ æß»åæƒ≤‘æ—π∏å

2

Facial aging

¡“√‘…“ æß»åæƒ≤‘æ—π∏å
¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

°“√‡ ◊ËÕ¡ ¿“æ¢Õßº‘«Àπ—ß‡ªìπ ‘Ëß∑’ËÀ≈’°‡≈’Ë¬ß‰¡à‰¥â ‡°‘¥®“°°≈‰°¢Õßº‘«Àπ—ß∑’Ë‡ ◊ËÕ¡ ¿“æµ“¡«—¬ (chro-

nological aging, intrinsic aging) ·≈–∂Ÿ°´È”‡µ‘¡®“°ªí®®—¬¿“¬πÕ° (extrinsic aging) ‡™àπ ®“°· ß·¥¥

§«“¡‡§√’¬¥ ‚√§ª√–®”µ—«  Ÿ∫∫ÿÀ√’Ë ‡ªìπµâπ  „πªí®®ÿ∫—π§«“¡µâÕß°“√„π°“√§◊π Ÿà§«“¡ÕàÕπ‡¬“«å¢Õßº‘«Àπ—ß

π—Èπ‡ªìπ∑’ËµâÕß°“√Õ¬à“ß·æ√àÀ≈“¬ ®÷ß¡’°“√æ—≤π“‡∑§‚π‚≈¬’‡æ◊ËÕµÕ∫ πÕß§«“¡µâÕß°“√π’ÈÕ¬à“ßµàÕ‡π◊ËÕß º≈

 ”‡√Á®¢Õß°“√√—°…“·≈–§◊π§«“¡ÕàÕπ‡¬“«åπ—Èπ∑”„Àâ‡°‘¥§«“¡æ÷ßæÕ„®°—∫ºŸâªÉ«¬‰¥â¡“°¢÷Èπ‡√◊ËÕ¬Ê ‚¥¬°≈‰°∑’Ë

 ”§—≠‡æ◊ËÕ§◊π§«“¡ÕàÕπ‡¬“«å ‰¥â·°à §«“¡ “¡“√∂„π°“√ à́Õ¡·´¡¢Õßº‘«Àπ—ß∑’Ë¡’µ≈Õ¥™à«ß™’«‘µ °“√‡µ‘¡‡µÁ¡

 à«π∑’Ë¢“¥ ·≈–°“√≈¥ªí®®—¬∑’Ë∑”„Àâ‡°‘¥√‘È«√Õ¬

Facial aging
°“√∑’Ë„∫Àπâ“¢Õß‡√“¡’°“√‡ª≈’Ë¬π·ª≈ß·≈–· ¥ß«à“¡’Õ“¬ÿ¡“°¢÷Èπ‰ª®π· ¥ß∂÷ß„∫Àπâ“¢ÕßºŸâ Ÿß«—¬π—Èπ ‡°‘¥

¢÷Èπ®“°°“√‡ª≈’Ë¬π·ª≈ßµ—Èß·µà™—Èπº‘«Àπ—ß ‰¢¡—π„µâº‘«Àπ—ß °≈â“¡‡π◊ÈÕ ≈ß≈÷°‰ª®π∂÷ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß√Ÿª√à“ß

°√–¥Ÿ°°—π‡≈¬∑’‡¥’¬« °≈à“«‚¥¬ —ß‡¢ª‰¥â¥—ßπ’È

1. °“√‡ª≈’Ë¬π·ª≈ß¢Õß™—Èπº‘«Àπ—ß

°“√‡ª≈’Ë¬π·ª≈ß¢Õß™—Èπº‘«Àπ—ß®“°°“√‡ ◊ËÕ¡ ¿“æµ“¡«—¬ ·≈–°“√‡ ◊ËÕ¡ ¿“æ®“°ªí®®—¬¿“¬πÕ°‚¥¬

‡©æ“–®“°· ß·¥¥π—Èπ (√Ÿª∑’Ë 1) ¡’°“√Õ“°“√· ¥ß∑’Ë·µ°µà“ß°—π ¥—ßπ’È

1.1 ≈—°…≥–¢Õßº‘«Àπ—ß∑’Ë‡ ◊ËÕ¡ ¿“æµ“¡«—¬ ®–æ∫º‘«Àπ—ß∫“ß≈ß∑—Èß„π™—Èπ epidermis (‚¥¬

‡©æ“–°“√∫“ß≈ß¢Õß rete ridge), dermis ·≈–™—Èπ‰¢¡—π„µâº‘«Àπ—ß(1)  Keratohyaline granules ∑’Ë„À≠à¢÷Èπ(2)

13.30-14.45 π.  ÀâÕß A
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º‘«Àπ—ß¢ÕßÕàÕπ«—¬ (young skin) æ∫§«“¡ ¡¥ÿ≈¢Õß à«πª√–°Õ∫„πº‘«Àπ—ß™—ÈπÀπ—ß°”æ√â“ (epidermis, E),   keratinocyte,

melanocyte Õ¬Ÿà°√–®“¬„π™—Èπ basal layer,  fibroblast Õ¬Ÿà„π™—ÈπÀπ—ß·∑â (D) ·≈–¡’ extracellular matrix ∑’Ë ¡∫Ÿ√≥å

º‘«Àπ—ß¢ÕßºŸâ ŸßÕ“¬ÿ (Intrinsically aged skin) æ∫«à“™—Èπº‘«Àπ—ß°”æ√â“·≈–º‘«Àπ—ß·∑â∫“ß≈ß  extracellular matrix ‰¥â·°à

§Õ≈≈“‡®π ‡ âπ„¬Õ’≈“ µ‘° ≈¥®”π«π≈ß ·≈–¡’ —¥ à«π¢Õß cross-links collagen fiber ‡æ‘Ë¡¢÷Èπ  fibroblasts ≈¥≈ß ·≈–¬—ßæ∫«à“¡’°“√

À≈—Ëß matrix-metalloproteases ÷́Ëß‡ªìπ‡Õπ‰´¡å„π°“√¬àÕ¬§Õ≈≈“‡®π‡æ‘Ë¡¢÷Èπ¥â«¬

º‘«‡ ’¬®“°· ß·¥¥ (photoaged skin) ¡—°¡’§«“¡Àπ“¢Õß™—Èπ¢’È ‰§≈ (horny layer, H)  ·≈–™—ÈπÀπ—ß°”æ√â“¡“°¢÷Èπ ∑”„Àâ¡’

º‘«Àπ—ß∑’ËÀ¬“∫°√â“π „π√“¬∑’Ëº‘«‡ ’¬√ÿπ·√ß®–æ∫«à“¡’‡™≈≈åº‘«Àπ—ß (keratinocyte) ¡’√Ÿª√à“ßº‘¥ª°µ‘ (actinic keratosis)   °“√‡√’¬ßµ—«¢Õß

melanocytes „π™—Èπ basal layer ®–‰¡à ¡Ë”‡ ¡Õ ∑”„Àâ· ¥ßÕÕ°‡ªìπ ’º‘«∑’Ë¡’∑—Èß®ÿ¥¥à“ß (guttate hypomelanosis)  ·≈–¥” (solar

lentigines)  §Õ≈≈“‡®π∑’Ë¬÷¥º‘«Àπ—ß·∑â·≈–Àπ—ß°”æ√â“ (anchoring fibrils) ≈¥®”π«π≈ß  §Õ≈≈“‡®π·≈–‡ âπ„¬Õ’≈“ µ‘°°Á∂Ÿ°∑”≈“¬

·≈–‡ ◊ËÕ¡ ¿“æ≈ß  ·≈–¬—ßÕ“®æ∫°“√Õ—°‡ ∫¿“¬À≈—ß°“√ —¡º— · ß·¥¥ (heliodermatitis) ·≈–º‘«Àπ—ß‡°‘¥°“√ à́Õ¡·´¡„π∫√‘‡«≥ ùgrenz

zoneû (G)7

√Ÿª∑’Ë 1. ‡ª√’¬∫‡∑’¬∫≈—°…≥–‡©æ“–®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß à«πµà“ßÊ„π™—Èπº‘«Àπ—ß „πºŸâ∑’Ë¡’Õ“¬ÿπâÕ¬ ºŸâ∑’Ë ŸßÕ“¬ÿ·≈–

º‘«‡ ’¬®“°· ß·¥¥

·≈–¡’°“√≈¥≈ß¢ÕßÕß§åª√–°Õ∫µà“ßÊ¢Õßº‘«Àπ—ß ‡™àπ

‡´≈≈å √â“ß‡¡Á¥ ’ (melanocyte) ·≈– mast cell

√«¡∂÷ß°“√∑”ß“π∑’Ë≈¥≈ß  ≈¥ª√‘¡“≥¢Õß dermal

matrix ·≈–‰¢¡—π (sebum) ·≈–≈¥§«“¡¬◊¥À¬ÿàπ

¢Õßº‘«Àπ—ß(3) ‡™◊ËÕ«à“°“√‡ ◊ËÕ¡π—Èπ‡ªìπº≈¡“®“°‡°‘¥

°“√≈¥™à«ß™’«‘µ (life span) ¢Õß fibroblasts(4)  ≈¥

§«“¡ “¡“√∂„π°“√·∫àßµ—«∑”„Àâ¡’®”π«π≈¥≈ß ·≈–

≈¥°“√ √â“ß§Õ≈≈“‡®π¢Õß fibroblasts metabolism

§Õ≈≈“‡®π∑’Ë¡’¢π“¥„À≠à¢÷Èπ∑”„Àâ§«“¡¬◊¥À¬ÿàπ¢Õß

º‘«Àπ—ß≈¥≈ß(2) ·≈–¬—ßæ∫«à“¡’°“√À≈—Ëß matrix-metal-

loproteases  ÷́Ëß‡ªìπ‡Õπ‰´¡å„π°“√¬àÕ¬§Õ≈≈“‡®π

‡æ‘Ë¡¢÷Èπ¥â«¬

1.2 ≈—°…≥–¢Õßº‘«Àπ—ß∑’Ë‡ ◊ËÕ¡ ¿“æ®“°

· ß·¥¥ ®–æ∫º‘«Àπ—ß·ÀâßÀπ“ (acanthosis and

hyperkeratosis)   ’º‘«‰¡à ¡Ë”‡ ¡Õ ¡’∑—Èß°√– (ephe-

lide)  °√–‡π◊ÈÕ (seborrheic keratosis)  √Õ¬¢“«
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(stellate pseudoscar)  √Õ¬‚√§ ’ÕÕ°‡À≈◊Õß (elas-

tosis)(5)  √Õ¬‡À’Ë¬«¬àπ∑—Èß√àÕß≈÷°·≈–√àÕßµ◊Èπ  ‡ âπ‡≈◊Õ¥

¢¬“¬µ—«  ‰¢¡—πÕÿ¥µ—π (comedone)  µàÕ¡‰¢¡—π‚µ

(sebaceous gland hyperplasia) ‡ªìπµâπ °“√

‡√’¬ßµ—«¢Õß melanocytes „π™—Èπ basal layer ®–

‰¡à ¡Ë”‡ ¡Õ ∑”„Àâ· ¥ßÕÕ°‡ªìπ ’º‘«∑’Ë¡’∑—Èß®ÿ¥¥à“ß

(guttate hypomelanosis) ·≈–¥” (solar lentigines)

§Õ≈≈“‡®π∑’Ë¬÷¥º‘«Àπ—ß·∑â·≈–Àπ—ß°”æ√â“ (anchoring

fibrils) ≈¥®”π«π≈ß  §Õ≈≈“‡®π  ·≈–‡ âπ„¬Õ’≈“ µ‘°

°Á∂Ÿ°∑”≈“¬·≈–‡ ◊ËÕ¡ ¿“æ≈ß ·≈–· ß·¥¥¬—ß‡ªìπ

 “‡Àµÿ¢Õß¡–‡√Áßº‘«Àπ—ßÕ’°¥â«¬ ®÷ß‡ÀÁπ‰¥â«à“ºŸâ∑’Ë ‚¥π

·¥¥¡“‡ªìπ‡«≈“π“π¬àÕ¡¡’ªí≠À“∑’Ë´—∫´âÕπ¡“°°«à“

‡™◊ËÕ«à“°“√‡ ◊ËÕ¡ ¿“æ®“°· ß·¥¥π—Èπ‡ªìπº≈¡“®“°

oxidative stress  °“√≈¥≈ß¢Õß collagen ·≈–

dermal matrix degradation ®“°°“√°√–µÿâπ°“√

∑”≈“¬‚¥¬ matrix metalloproteinase(6) ‰¥â¡’°“√

·∫àß§«“¡‡ ◊ËÕ¡ ¿“æ¢Õßº‘«Àπ—ß®“°· ß·¥¥‡ªìπ∑’Ë

√Ÿâ®—°°—π·æ√àÀ≈“¬‡√’¬°«à“ Glogau classification of

photoaging(1) (µ“√“ß∑’Ë 1)

2. °“√‡ª≈’Ë¬π·ª≈ß¢Õß™—Èπ‰¢¡—π„µâº‘«Àπ—ß

°“√‡ª≈’Ë¬π·ª≈ß¢Õß™—Èπ‰¢¡—π„µâµ“∑’Ë∫“ß≈ß

·≈–‡§≈◊ËÕπµË”≈ß¡“ (fat herniation) ∑”„Àâ‡°‘¥∂ÿß„µâ

µ“‰¥âßà“¬®“°°“√‡§≈◊ËÕπ∑’Ë¢Õß‰¢¡—π√Õ∫¥«ßµ“ (orbital

fat) ¥—ß√Ÿª∑’Ë 2(8)  „µâµ“∑’Ë∫ÿã¡≈ß (nasojugal groove

and tear trough)  °“√‡§≈◊ËÕπ∑’Ë¢Õß buccal fat

pad ≈ßµË” ∑”„Àâ‡°‘¥‡ªìπ malar bag ·≈–√àÕß·°â¡

(nasolabial fold) ∑’Ë™—¥¢÷Èπ(9) °“√‡§≈◊ËÕπ¢Õß‰¢¡—π

∫√‘‡«≥·°â¡ ¬—ß∑”„Àâ‡°‘¥≈—°…≥–¢Õß·°â¡¬âÕ¬ (jowl)

¥—ß√Ÿª∑’Ë 3(10)

3. °“√‡ª≈’Ë¬π·ª≈ß¢Õß™—Èπ°≈â“¡‡π◊ÈÕ ‡ÕÁπ
·≈–‡π◊ÈÕ‡¬◊ËÕæ—ßº◊¥ (fascia)

°“√‡ª≈’Ë¬π·ª≈ß¢Õß™—Èπ°≈â“¡‡π◊ÈÕ ‡°‘¥®“°°“√

¢¬—∫¢Õß°≈â“¡‡π◊ÈÕ¡“°º‘¥ª°µ‘ (hyperdynamic) ‡ªìπ

√–¬–‡«≈“π“π∑”„Àâ‡°‘¥√Õ¬√Õ∫¥«ßµ“™—¥‡®π¢÷Èπ

µ“√“ß∑’Ë 1.  Glogau classification of photoaging1

Type Classification Typical age    Description       Skin characteristics    Makeup need
    (year)

I Mild 20s-30s No wrinkles Early photoaging: mild Minimal or no
pigment changes, no keratosis, makeup
minimal wrinkles

II Moderate 30s-40s Wrinkles in motion Early to moderate photoaging: Wears some
Early brown spots visible, foundation
keratosis palpable but not
visible, parallel smile lines begin
to appear

III Advanced 50s or older Wrinkles at rest Advanced photoaging: obvious Wears heavier
discolorations, visible capillaries foundation always
(telangiectasias), visible keratosis

IV Severe 60s or older Only wrinkles Severe photoaging: yellow-gray Cannot  wear make-
skin color, prior skin malig- up because it cakes
nancies, wrinkles throughout - and cracks
no normal skin



10 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

A. B.

√Ÿª∑’Ë 2. · ¥ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß periorbital fat  pad ¡’°“√‡§≈◊ËÕπÀ¬àÕπ≈ß¡“ (prolapse) (‡ âπ ’¢“«) „π§π

Õ“¬ÿ 63 ªï (B)  ‡ª√’¬∫‡∑’¬∫°—∫§πÕ“¬ÿ 22 ªï (A)   ‚¥¬∑’Ë„π§πÕ“¬ÿ 22 ªïπ’È¬—ß‰¡àæ∫ periorbital fat pad

∑’Ë‡§≈◊ËÕπÀ¬àÕπ≈ß¡“(8)

√Ÿª∑’Ë 3. · ¥ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß midfacial fat compartment ¡’°“√‡§≈◊ËÕπ≈ß¡“ (inferior migration)(10)

√«¡∑—Èß∫√‘‡«≥√Õ¬µ’π°“¥â«¬ (crowûs feet) ®“°

°“√¡’ muscle hypertrophy(11) ∫√‘‡«≥·°â¡™—Èπ

°≈â“¡‡π◊ÈÕ ‡ÕÁπ ·≈–‡π◊ÈÕ‡¬◊ËÕæ—ßº◊¥ (fascia) ®–√«¡

°—π‡ªìπ™—Èπ∑’Ë‡√’¬°«à“ superficial muscular apo-

neurotic system (SMAS) ®–À¬àÕπ≈ß(12)   à«π

¢Õß retaining ligament ∫π„∫Àπâ“ ‰¥â·°à zygo-

matic-cutaneous, orbitomalar ·≈– mandibular

retaining ligaments ‡°‘¥°“√‡ ◊ËÕ¡≈ß ∑”„Àâ

‡°‘¥°“√À¬àÕπ‰¥â‡™àπ°—π ∑”„Àâ à«πª√–°Õ∫¢Õß

„∫Àπâ“µà“ßÀ¬àÕπ≈ß¡“(10,12)
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4. °“√‡ª≈’Ë¬π·ª≈ß¢Õß√Ÿª√à“ß·≈–‚§√ß

°√–¥Ÿ°∫π„∫Àπâ“

πÕ°®“°™—Èπº‘«Àπ—ß∑’Ë‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß

µ“¡«—¬·≈â« ¬—ßæ∫«à“°√–¥Ÿ°¢Õß„∫Àπâ“°Á¡’°“√

‡ª≈’Ë¬π·ª≈ßµ“¡Õ“¬ÿ ‚¥¬®–æ∫«à“§«“¡Àπ“¢Õß

°√–¥Ÿ°®–∫“ß≈ß (bone resorption) µ“¡∑‘»∑“ß

¢Õß≈Ÿ°»√ (¥—ß√Ÿª∑’Ë 4)(13)  ‡∫â“µ“®–„À≠à¢÷Èπ (¥—ß√Ÿª∑’Ë

5)(14)  „∫Àπâ“ à«π≈à“ß®–Àÿ∫‡¢â“ (¥—ß√Ÿª∑’Ë 6)(14)

∑”„Àâ√ŸªÀπâ“¡’°“√‡ª≈’Ë¬π·ª≈ß‡¡◊ËÕ‡¢â“ Ÿà«—¬™√“ °“√

æ∫§«“¡‡ª≈’Ë¬π·ª≈ßπ’È®÷ßπ”‰ª Ÿà°“√æ—≤π“«‘∏’°“√

√—°…“„À¡à∑’Ë®–§◊π§«“¡ÕàÕπ‡¬“«å¢Õß„∫Àπâ“„π√Ÿª·∫∫

µà“ßÊ‡æ◊ËÕª√—∫ —¥ à«π·≈–§ß à«ππŸπ à«π‡«â“¢Õß

√ŸªÀπâ“„Àâ‡À¡◊Õπ«—¬Àπÿà¡ “«¡“°°«à“°“√√—°…“

‡©æ“–º‘«Àπ—ß‡æ’¬ßÕ¬à“ß‡¥’¬«

√Ÿª∑’Ë 4. · ¥ß∑‘»∑“ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß°√–¥Ÿ°∫π„∫Àπâ“‡¡◊ËÕÕ“¬ÿ¡“°¢÷Èπ ≈Ÿ°»√· ¥ß∑‘»∑“ß¢Õß bone resorption(15)

√Ÿª∑’Ë 5. · ¥ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß orbit ¢ÕßÀ≠‘ß “«·≈–À≠‘ß™√“ ‡∫â“µ“∑’Ë°«â“ßÕÕ°„πºŸâ ŸßÕ“¬ÿ∑”„Àâ‡ÀÁπ‡ªìπ√àÕß

À√◊Õ·Õàß∫√‘‡«≥„µâµ“·≈– midcheek(14)
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√Ÿª∑’Ë 6. · ¥ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß°√–¥Ÿ°¢“°√√‰°√„πÀ≠‘ß “«·≈–À≠‘ß™√“ æ∫«à“°√–¥Ÿ°¢“°√√‰°√„πºŸâ ŸßÕ“¬ÿ¡’

§«“¡¬“«·≈–§«“¡ Ÿß≈¥≈ß¡’º≈„Àâ√Ÿª§“ß∑”„ÀâÀÿ∫‡¢â“ (decreased chin projection)(14)
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Trick for choosing facial rejuvenation procedure

¡“√‘…“ æß»åæƒ≤‘æ—π∏å
¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

Facial rejuvenation
°“√√—°…“§ÿ≥¿“æº‘«·≈–°“√ à́Õ¡·´¡º‘«Àπ—ß∑’Ë‡ ◊ËÕ¡≈ß®“°°“≈‡«≈“·≈–º‘«∑’Ë‡ ’¬®“°ªí®®—¬¿“¬

πÕ°‚¥¬‡©æ“–· ß·¥¥  “¡“√∂„Àâ°“√√—°…“¥â«¬«‘∏’°“√‡¥’¬«°—π π—Ëπ§◊Õ °“√°√–µÿâπ°“√ à́Õ¡·´¡¢Õßº‘«Àπ—ß

∑”„Àâº‘«Àπ—ß™—ÈπÀπ—ß°”æ√â“·≈–Àπ—ß·∑â¡’§«“¡Àπ“∑’Ëª°µ‘‡À¡◊Õπ«—¬Àπÿà¡ “«  ‡´≈≈å·≈–‡π◊ÈÕ‡¬◊ËÕµà“ßÊ √«¡∂÷ß

extracellular matrix ´÷Ëß‰¥â·°à  à«π∑’Ë∑”Àπâ“∑’Ë§≈â“¬πÈ”„πº‘«‚¥¬¡’Õß§åª√–°Õ∫∑’Ë ”§—≠ §◊Õ  “√‰Œ¬“√Ÿ‚√π‘§

∑’ËÕ¬Ÿà„π™—Èπº‘«Àπ—ß¡’ª√‘¡“≥·≈–°“√∑”ß“π∑’Ëª°µ‘ ´÷ËßπÕ°®“°∑”„Àâ§ÿ≥¿“æº‘«¥’·≈â«¬—ßµâÕß√«¡∂÷ß°“√√—°…“

√‘È«√Õ¬®“°§«“¡‡ ◊ËÕ¡µà“ßÊ ‰¥â·°à √Õ¬¥à“ß √Õ¬¥” ·≈–À≈Õ¥‡≈◊Õ¥∑’Ëº‘¥ª°µ‘µà“ßÊÕ’°¥â«¬ ∑”„Àâº‘«Àπ—ß°≈—∫

§◊π Ÿà§«“¡ÕàÕπ‡¬“«åÕ¬à“ß·∑â®√‘ß  „πªí®®ÿ∫—π¬—ß¡’‡∑§‚π‚≈¬’„À¡à∑’ËπÕ°®“°°“√√—°…“‡©æ“–∑’Ëº‘«Àπ—ß·≈â«¬—ß

 “¡“√∂§◊π√Ÿª„∫Àπâ“ÕàÕπ‡¬“«å¢Õß«—¬Àπÿà¡ “«·≈–¡’·°â¡∑’Ë‡µàßµ÷ß‰¥âÕ’°¥â«¬ ∑”„Àâ¬âÕπ‡«≈“¢Õß„∫Àπâ“‰¥âÕ¬à“ß

·∑â®√‘ß·≈–¡’§«“¡π‘¬¡¡“°¢÷Èπ‡√◊ËÕ¬Ê «‘∏’°“√„π°“√√—°…“ “¡“√∂·∫àß‰¥â‡ªìπ 4 √Ÿª·∫∫‡√’¬°‰¥â«à“‡ªìπ 4 Rû for

facial rejuvenation ´÷Ëß®–·°âªí≠À“µà“ßÊ¢ÕßºŸâªÉ«¬‰¥â ¥—ß· ¥ß„πµ“√“ß∑’Ë 1

„π°“√√—°…“ºŸâªÉ«¬∑’Ë¡’Õ“¬ÿπâÕ¬·≈–¡’ªí≠À“º‘«Àπ—ß‡ ◊ËÕ¡ ¿“æ‰¡à¡“° ºŸâªÉ«¬¡—°¡“æ∫·æ∑¬åº‘«Àπ—ß

¥â«¬ªí≠À“Õ◊ËπÊ¡“°°«à“ ‡™àπ √Õ¬·¥ß ‘« ·º≈‡ªìπ ‘« ·º≈‡ªìπ ÿ°„  ÷́Ëß®–‰¡à°≈à“«∂÷ß„π∑’Ëπ’È  ªí≠À“Õ◊ËπÊ∑’Ëæ∫

‰¥â ‡™àπ °√–‡≈Á°Ê (ephelids) À√◊Õ¡’º‘«Àπâ“À¡Õß§≈È”· ß·¥¥ °“√√—°…“Õ“®‡æ’¬ß„Àâ§”ª√÷°…“„π°“√ªÑÕß°—π

· ß·¥¥√à«¡°—∫ °“√„™â¬“∑“ ‡™àπ °√¥«‘µ“¡‘π‡Õ  ¬“ª√—∫ ’º‘« ‡™àπ ‚§®‘° Õ“∫Ÿµ‘π √à«¡°—∫°“√≈Õ°°√–

¥â«¬°√¥À√◊Õ‡≈‡´Õ√å °Á¡—°π”§«“¡æ÷ßæÕ„®„Àâ°—∫ºŸâªÉ«¬‰¥â ·µà„πºŸâªÉ«¬∑’Ë‡√‘Ë¡¡’ªí≠À“√‘È«√Õ¬®“°°“√¢¬—∫¢Õß

°≈â“¡‡π◊ÈÕ∑’Ë„™â· ¥ß ’Àπâ“ √Õ¬°√–∑’Ë‡ÀÁπ™—¥ °√–‡π◊ÈÕ · ¥ß«à“§ÿ≥¿“æ¢Õßº‘«‡√‘Ë¡≈¥≈ß ¡’°“√· ¥ß¢Õß

photoaging ™π‘¥∑’Ë 2 ´÷Ëß¡—°æ∫„πºŸâ∑’Ë¡’Õ“¬ÿ 30 ªï¢÷Èπ‰ª  °“√√—°…“‡æ◊ËÕ§◊π§«“¡ÕàÕπ‡¬“«å®÷ß‡√‘Ë¡¡’§«“¡π‘¬¡

13.30-14.45 π.  ÀâÕß A
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µ“√“ß∑’Ë 1. 4 Rû for facial rejuvenation

4 Rû rejuvenation Aging process Treatment  options

Resurfacing Skin texture/tone change Chemical peeling

Nonablative laser resurfacing

Aging signs (i.e. seborrheic Carbon dioxide 10,600 nm.

keratosis, sebaceous hyperplasia) Erbium: YAG 2940 nm.

Erbium fiber, diode pumped 1550 nm.

Pigmentation (freckles, sun spots, Q-switched laser

melasma ·≈–º‘«§≈È”‡ ’¬Õ◊ËπÊ∑’Ë¡’ Intense pulse light

 “‡Àµÿ®“°º‘«‡ ’¬®“°· ß·¥¥) Fractional laser resurfacing

Nonablative laser rejuvenation

Vascular conditions Vascular laser

Fine static wrinkles Chemical peeling

Nonablative laser resurfacing

Fractional resurfacing

Ablative resurfacing

±Filler

Deep static wrinkles Fractional resurfacing

Ablative resurfacing

Filler

Fat grafting

Relaxing Dynamic wrinkles Botulinum toxin injection

Redraping Skin laxity Fractional resurfacing

Ablative resurfacing

Radiofrequency

Focused ultrasound

Longpulsed 1064nm. Nd: YAG laser

If skin redundancy is prominent: surgery is

 a gold standard of treatment.

Revolumizing Volume loss Filler, fat grafting

(´÷Ëß‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß™—Èπ‰¢¡—π·≈–

°√–¥Ÿ°µ“¡«—¬)



15Trick for choosing facial rejuvenation procedure  ¡“√‘…“ æß»åæƒ≤‘æ—π∏å

„πºŸâ∑’ËÕ“¬ÿ¡“°°«à“ 30 ªï

∑“ß‡≈◊Õ°„π°“√√—°…“ ·∫∫ 4 Rû for facial
rejuvenation

1. Resurfacing ‡ªìπ°“√ª√—∫æ◊Èπº‘«∑’Ë¡’

§«“¡π‘¬¡„π°“√√—°…“¡“°∑’Ë ÿ¥‡π◊ËÕß®“°‰¥âº≈¥’ ∑”„Àâ

‡°‘¥§«“¡·µ°µà“ß¢Õß°àÕπÀ≈—ß‰¥â¡“° ∑—Èß§«“¡‡√’¬∫

§ÿ≥¿“æ¢Õßº‘« √«¡∑—Èß√Õ¬¥”À√◊Õ‡ âπ‡≈◊Õ¥º‘¥ª°µ‘

µà“ßÊ  Õ“®·∫àß‰¥â‡ªìπ

1.1. °“√·°â ‰¢ skin texture/tone

change ∑’Ë¬—ß‰¡à¡’√‘È«√Õ¬  “¡“√∂„Àâ°“√√—°…“¥â«¬

§√’¡™π‘¥∑“‡æ◊ËÕøóôπøŸ ¿“æº‘«À√◊ÕÀ—µ∂°“√™π‘¥∑’Ë‰¡à¡’

∫“¥·º≈ (nonablative) À√◊Õ™à«ß‡«≈“∑’ËµâÕß¥Ÿ·≈·º≈

 “¡“√∂„Àâ°“√√—°…“º‘«Àπ—ß∑’Ë‡√‘Ë¡¡’ ’º‘«∑’Ë‰¡à ¡Ë”‡ ¡Õ

‚¥¬‡©æ“–®“°· ß·¥¥ ·≈–∑’Ë‰¡à‡√’¬∫µ÷ß ‰¥â·°à „π

°≈ÿà¡§√’¡™π‘¥∑“°“√√—°…“‡πâπ°“√„Àâ§«“¡™ÿà¡™◊Èπ

°“√∫”√ÿß„Àâº‘«Àπ—ß°≈—∫§◊π Ÿà°“√∑”ß“πª°µ‘ ·≈–‡æ‘Ë¡

§«“¡Àπ“¢Õß epidermis ·≈– dermis „Àâ¡“°¢÷Èπ

‚¥¬Õ“®®–‡ªìπ„π√Ÿª¢Õß§√’¡∫”√ÿß ∑’Ë„Àâ§«“¡™ÿà¡™◊Èπ

À“°‰¡à¥’¢÷ÈπÀ√◊Õæ∫«à“º‘«Àπ—ß¡’≈—°…≥–∫“ßº‘¥ª°µ‘

™—¥‡®π®”‡ªìπµâÕß„™â§√’¡∑’Ë¡’ à«πª√–°Õ∫„π°“√‡æ‘Ë¡

§«“¡Àπ“¢Õßº‘« ≈¥°“√∑”≈“¬¢Õßº‘«Àπ—ß®“°

 ¿“«–·«¥≈âÕ¡¿“¬πÕ° ·≈–∑”„Àâº‘«Àπ—ß°≈—∫ Ÿà

°“√∑”ß“πª°µ‘ ‡™àπ retinoic acid (RA), chemical

peeling ‡™àπ alpha hydroxy acid À√◊Õ beta

hydroxy acid ·≈– “√ protein peptide ™π‘¥

µà“ßÊ ‚¥¬Õ“®æ‘®“√≥“„™â√à«¡°—∫À—µ∂°“√Õ◊ËπÊ ‡™àπ

chemical peeling ‡æ◊ËÕ≈Õ°º‘«º‘¥ª°µ‘¥â“π∫π·≈–

°√–µÿâπ°“√ √â“ß§Õ≈≈“‡®π„π™—ÈπÀπ—ß·∑â ‰¥â (µ“√“ß

∑’Ë 2)  À√◊Õ°“√„™â nonablative laser/light re-

surfacing ´÷Ëß‡ªìπ‡≈‡´Õ√åÀ√◊Õ· ß∑’Ë„Àâ§«“¡√âÕπ„µâ

º‘«Àπ—ß ‚¥¬¡’ chromophores ∑’Ëº‘«Àπ—ß∑’ËÕ“®‡ªìπ

‡¡≈“π‘π Œ’ ‚¡‚°≈∫‘π À√◊ÕπÈ”°Á ‰¥â ‚¥¬‰¡à∑”„Àâ‡°‘¥

·º≈∑’Ëº‘«Àπ—ß à«π∫π ‚¥¬§«“¡√âÕπ∑’Ë‡°‘¥Õ¬Ÿà„π™à«ß

√–À«à“ß 40-72o´ ®–°√–µÿâπ„Àâ‡°‘¥§Õ≈≈“‡®πÀ¥µ—«

·≈–°√–µÿâπ°“√ √â“ß§Õ≈≈“‡®π„À¡à ∑”„Àâ√‘È«√Õ¬

µ◊ÈπÊ¥’¢÷Èπ √«¡∂÷ß°“√‡ª≈’Ë¬π·ª≈ß„µâº‘«Àπ—ßÕ◊ËπÊ∑’Ë

∑”„Àâº‘«Àπ—ß¥Ÿ¥’¢÷Èπ (remodeling) ‡™àπ °“√°”®—¥

‡ âπ„¬Õ’≈“ µ‘π∑’Ë‡ ’¬®“°· ß·¥¥ (solar elastosis)

ª√—∫°“√∑”ß“π¢Õß°“√ √â“ß‡¡Á¥ ’ ∑”„Àâ√Õ¬‚√§∑’Ë¡’ ’

¢“«°≈—∫¡“ √â“ß‡¡Á¥ ’‰¥â ·≈– ∑”„Àâ√Õ¬¥”À≈—ß°“√

Õ—°‡ ∫®“ß≈ß‰¥â(1,2) ‡≈‡´Õ√å·≈–· ß∑’Ëπ”¡“„™â ‰¥â·°à

infrared light, intense pulse light, vascular laser,

Q-Switched laser 1064 nm. Long pulsed Nd:

YAG laser(3), 1440 nm. Nd: YAG laser(4), frac-

tional 1064 nm. Nd: YAG laser(5) ·≈– fractional

erubium laser(6) ‡≈‡´Õ√å„π°≈ÿà¡π’È‡πâπ°“√„Àâ§«“¡

√âÕπ„πº‘«Àπ—ß à«π≈÷°‰ª®π∂÷ß™—Èπ‰¢¡—π µ—«Õ¬à“ß

‡§√◊ËÕß¡◊Õ·≈– target tissue ‰¥â· ¥ß‰«â„πµ“√“ß

∑’Ë 3

1.2. °“√°”®—¥√Õ¬‚√§∑’Ëº‘¥ª°µ‘∑’Ë‡ªìπ√àÕß

√Õ¬·Ààß«—¬ ‡™àπ °√–‡π◊ÈÕ °√–·¥¥ ‡ âπ‡≈◊Õ¥∑’Ë¢¬“¬

µ—« ·≈–µàÕ¡‰¢¡—π‚µ „πºŸâªÉ«¬∫“ß√“¬Õ“®æ÷ßæÕ„®

‡æ’¬ß°“√√—°…“√Õ¬‡À≈à“π’È‡∑à“π—Èπ  „π à«π¢Õß‡π◊ÈÕ

ßÕ° “¡“√∂°”®—¥ÕÕ°‰¥âÀ≈“¬«‘∏’ ‡™àπ °“√®’È ‰øøÑ“ °“√

®’È‡π◊ÈÕßÕ°™π‘¥µà“ßÊ¥â«¬‡≈‡´Õ√å§“√å∫Õπ‰¥ÕÕ°‰´¥å

·≈–‡ÕÕ√å‡∫’¬¡ (µ“√“ß∑’Ë 4) °“√„™â‡≈‡´Õ√å∑’Ë„™â„π

°“√√—°…“§«“¡º‘¥ª°µ‘¢Õß ’º‘« (melanin) (µ“√“ß

∑’Ë 5) ·≈–‡≈‡´Õ√å∑’Ë„π°“√√—°…“À≈Õ¥‡≈◊Õ¥¢¬“¬µ—«

(µ“√“ß∑’Ë 6)

1.3. °“√√—°…“√‘È«√Õ¬µ◊Èπ (fine static

wrinkles) ¡—°æ∫‡ªìπ√Õ¬µ“¡√Õ¬æ—∫¢Õßº‘«Àπ—ß (skin

crease) ªí®®—¬ ”§—≠∑’Ë∑”„Àâ‡°‘¥√‘È«√Õ¬™π‘¥π’È‡°‘¥®“°

°“√∑’Ëº‘«Àπ—ß¢“¥§«“¡™ÿà¡™◊Èπ ®÷ßÕ“®æ∫√‘È«√Õ¬™π‘¥π’È

‰¥âµ—Èß·µà§πÕ“¬ÿπâÕ¬Ê √‘È«√Õ¬µ◊ÈπÊπ’È ¡—°®–‡ªìπ√‘È«√Õ¬

∑’ËºŸâªÉ«¬®– —ß‡°µ‡ÀÁπßà“¬·≈–™—¥‡®π„π∫√‘‡«≥∑’Ë
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µ“√“ß∑’Ë 2.  ™π‘¥¢Õß°“√≈Õ°º‘«¥â«¬°√¥7

Classification Histologic depth of penetration Chemical peeling agents

Superficial, very light Stratum spinosum TCA 10-20%, low potency alpha hydroxy acid,

beta hydroxyl acid, tretinoin

Superficial, light Entire epidermis TCA 20-30%, Jessnerûs solution, 70% glycolic acid

Medium depth Upper reticular dermis TCA 35-40%, 88% phenol(unoccluded),

solid CO2 plus TCA, TCA 35% plus Jessnerûs

solution, TCA 35% plus 70% glycolic acid

Deep Mid reticular dermis Baker-Gordon phenol peel

µ“√“ß∑’Ë 3.  µ—«Õ¬à“ß¢Õß‡≈‡´Õ√å·≈–· ß∑’Ë„™â„π nonablative laser/light remodeling (modified from)(1)

Type of lasers Wavelength (nm.) Target tissue

Long pulsed dye laser 585/595 Hemoglobin

KTP (potassium-titanyl-phosphate) laser 532 Hemoglobin/melanin

Long pulsed Nd: YAG 1064 Water

Q-switched Nd: YAG8 1064 Menalnin / water

Nd: YAG 1440 Water

Erbium glass 1540 Water

Fractional erbium laser 1410, 1550 Water

Intense pulse light 515-1200* Menalnin / hemoglobin / water

Broadband Infrared light 800-1,800* Water

µ“√“ß∑’Ë 5. µ—«Õ¬à“ß¢Õß‡≈‡´Õ√å∑’Ë„™â„π°“√√—°…“§«“¡º‘¥ª°µ‘¢Õß ’º‘« (modified from)(10)

Type of lasers Wavelength (nm.) Pulse duration Target tissue

Q-switched ruby 694 25 nsec. Epidermal pigment

Q-switched alexandrite 755 50-100 nsec. Epidermal pigment

Q-switched Nd:YAG 1064 5-15 nsec. Dermal pigment

532 5-15 nsec. Epidermal pigment

µ“√“ß∑’Ë 4. ‡≈‡´Õ√å∑’Ë„™â„π°“√°”®—¥‡π◊ÈÕßÕ°∑’Ëº‘«Àπ—ß

Laser Depth of penetration

Carbon dioxide 10,600 nm. 450 mm. to 1-2 mm.

Erbium: YAG 2940 nm. 13-120 mm.

Erbium fiber 1550 nm. 250-800 mm.(9,10)
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º‘«Àπ—ß∫“ß°«à“µ”·ÀπàßÕ◊Ëπ ‡™àπ „µâµ“ Àπ—ßµ“∫π

·≈–Àπâ“º“° ‡ªìπµâπ  °“√√—°…“∑”‰¥âÀ≈“¬«‘∏’ ‡™àπ

°“√„Àâ§«“¡™ÿà¡™◊Èπ °“√∫”√ÿßÀ√◊Õ°√–µÿâπ„Àâ‡°‘¥°“√

´àÕ¡·´¡„Àâº‘«Àπ—ß°≈—∫§◊π Ÿà°“√∑”ß“πª°µ‘‚¥¬

‡©æ“–°“√‡æ‘Ë¡§«“¡Àπ“¢Õßº‘«Àπ—ß°”æ√â“·≈–º‘«

Àπ—ß·∑â„Àâ¡“°¢÷Èπ‡æ◊ËÕ·°âªí≠À“√‘È«√Õ¬æ—∫ «‘∏’°“√∑’Ë

π”¡“„™â„π°“√√—°…“‰¥â ‡™àπ nonablative laser

resurfacing, °“√≈Õ°º‘«∫“ß à«π (fractional re-

surfacing) (√Ÿª∑’Ë 1  µ“√“ß∑’Ë 7)  °“√≈Õ°º‘«™π‘¥

∑’Ë¡’·º≈‡ªî¥∑’Ëº‘«Àπ—ß (ablative resurfacing)  °“√

„™â· ß§«“¡‡¢â¡µË” (photodynamic therapy)  ·≈–

°“√„™â “√‡µ‘¡‡µÁ¡™π‘¥µ◊Èπ (superficial hyaluronic

acid filler) ‡ªìπµâπ

         µ“√“ß∑’Ë 6. µ—«Õ¬à“ß¢Õß‡≈‡´Õ√å∑’Ë„™â„π°“√√—°…“§«“¡º‘¥ª°µ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥ (modified from)(10)

Type of lasers Wavelength (nm.)

Argon laser 418 - 514

Pulsed dye (green) 510

KTP 532

Copper vapor and copper bromide 578

Pulsed dye laser 585 / 595

Long pulsed alexandrite 755

Diode laser 800 - 810

Long pulsed Nd: YAG 1064

√Ÿª∑’Ë 1.  · ¥ß°“√≈Õ°º‘«™π‘¥·∫àß à«π (fractional photothermolysis)

°“√∑”≈“¬®“°‡≈‡´Õ√å™π‘¥·∫àß à«π®–¡’ à«π∑’Ë∂Ÿ°∑”≈“¬πâÕ¬°«à“º‘«Àπ—ßª°µ‘∑”„Àâ¡’°“√À“¬¢Õß·º≈‰¥â¥’°«à“ À≈—ß∑” 1 «—π∫√‘‡«≥∑’Ë∂Ÿ°

§«“¡√âÕπ®–¡’°“√°√–µÿâπ„Àâ¡’ mediators µà“ßÊÕÕ°¡“‡æ◊ËÕ„Àâ·º≈À“¬∑—Èß„π™—Èπ epidermis ·≈– dermis ÷́ËßªØ‘°‘√‘¬“‡À≈à“π’È®–§ßÕ¬Ÿà

π“πÀ≈“¬‡¥◊ÕπÀ≈—ß°“√√—°…“
(11)

 º≈¢â“ß‡§’¬ß∑’Ë ”§—≠·≈–æ∫‰¥â∫àÕ¬„π§π‡Õ‡™’¬ §◊Õ √Õ¬§≈È”À√◊Õ√Õ¬¥à“ß (post-inflammatory hyper-

pigmentation/hypopigmentation)  º‘«Àπ—ßÕ—°‡ ∫·¥ß (erythema) À√◊Õ™È” (purpura)  ¿“«–·∑√° ấÕπ∑’Ë¡’§«“¡√ÿπ·√ß°«à“·µàæ∫‰¥â

‰¡à∫àÕ¬ ‡™àπ °“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬ ‰«√—  ‡™◊ÈÕ√“ ·º≈À“¬™â“ ·º≈∑‘Èß√Õ¬·¥ß (persistent erythema) À√◊Õ√Õ¬¥à“ß∂“«√‰¥â   à«π

¿“«–·∑√° ấÕπ∑’Ë√ÿπ·√ß∑’Ë ÿ¥ §◊Õ ‡°‘¥‡ªìπ·º≈‡ªìππŸπ ·º≈µ‘¥‡™◊ÈÕ∑’Ë°√–®“¬ (disseminated infection)
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1.4. °“√√—°…“√‘È«√Õ¬≈÷° (deep static

wrinkles) ‰¥â·°à √‘È«√Õ¬≈÷°∑’Ë‡ÀÁπ‰¥â¢≥–æ—°·≈–

‰¡à¡’°“√¢¬—∫°≈â“¡‡π◊ÈÕ∫π„∫Àπâ“ ¡—°æ∫‡ªìπ√Õ¬∑’Ë

 —¡æ—π∏å°—∫°≈â“¡‡π◊ÈÕ∫π„∫Àπâ“∑’Ë¡’ à«π¬÷¥µ‘¥°—∫

º‘«Àπ—ß ‡™àπ √àÕßÀπâ“º“° À—«§‘È« ·≈– À“ßµ“ ∑”„Àâ

‡¡◊ËÕ¡’°“√¢¬—∫¢Õß°≈â“¡‡π◊ÈÕπ’È¡“‡ªìπ√–¬–‡«≈“π“π

º‘«Àπ—ßµ”·Àπàß∑’Ëµ‘¥°—∫°≈â“¡‡π◊ÈÕ‡°‘¥∫“ß≈ß·≈–¡’

≈—°…≥–§≈â“¬‡ªìπæ—ßº◊¥‡°‘¥‡ªìπ√àÕß¢÷Èπ∂“«√ °“√

√—°…“¥â«¬¬“Õ“®‡ÀÁπº≈‰¥âπâÕ¬ °“√√—°…“®÷ß‡πâπ‰ª

„π°“√∑”„Àâ√àÕß‡µÁ¡¢÷Èπ‚¥¬°“√‡æ‘Ë¡§«“¡Àπ“¢Õß

º‘«Àπ—ß °“√≈¥°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ∑’Ë√àÕß¢Õß

º‘«Àπ—ßπ’ÈÕ¬Ÿà  °“√√—°…“∑’Ë∑”‰¥â ‰¥â·°à ablative

fractional resurfacing (fractional carbondi-

oxide laser), ablative resurfacing ·≈– filler

·≈– fat grafting ‡µ‘¡√àÕß„Àâµ◊Èπ ´÷Ëß®–°≈à“«„π

 à«πµàÕ‰ª ‚¥¬Õ“®„™â√à«¡°—∫ botulinum toxin

injection ‡æ◊ËÕ√–ß—∫°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ„π

∫√‘‡«≥∑’Ë¡’√àÕß≈÷°‡æ◊ËÕ‰¡à„Àâ√àÕß≈÷°¡“°¢÷Èπ

2. Relaxing ‡ªìπ°“√≈¥√‘È«√Õ¬≈÷°∑’Ë

‡°‘¥®“°°“√¢¬—∫°≈â“¡‡π◊ÈÕ∫π„∫Àπâ“ (dynamic

wrinkles) ‚¥¬‡©æ“–°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√· ¥ß ’Àπâ“

´÷Ëß®–æ∫‡ªìπ√Õ¬∑’Ë —¡æ—π∏å°—∫°“√∑”ß“π¢Õß°≈â“¡

‡π◊ÈÕ∫π„∫Àπâ“∑’Ë¡’ à«π¬÷¥µ‘¥°—∫º‘«Àπ—ß ‡™àπ √àÕß

Àπâ“º“° À—«§‘È« À“ßµ“ ‡ªìπµâπ  °“√√—°…“∑”‚¥¬

°“√√–ß—∫°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√¢¬—∫

¢Õß„∫Àπâ“‡ªìπ∫“ß à«π‚¥¬„™â “√‚∫∑Ÿ≈‘π—¡∑ÁÕ°´‘π

(botulinum toxin) ÷́Ëß‡ªìπ‚ª√µ’π∑’Ë √â“ß¡“®“°‡™◊ÈÕ

·∫§∑’‡√’¬™π‘¥Àπ÷Ëß™◊ËÕ§≈Õ µ√‘‡¥’¬¡ ‚∫∑Ÿ≈‘π—Ë¡

(Clostridium botulinum) ‡ªìπ‡™◊ÈÕ™π‘¥·°√¡∫«°

spore-forming bacilli ∑’Ë ‰¡àµâÕß°“√ÕÕ°´‘‡®π„π

°“√‡®√‘≠‡µ‘∫‚µ ‚¥¬∑”Àπâ“∑’Ë¬—∫¬—Èß‰¡à„Àâ‡°‘¥°“√À≈—Ëß

¢Õß “√ acetylcholine (ACh) ‡¢â“‰ª„π™àÕß«à“ß

synaptic cleft ∫√‘‡«≥ª≈“¬ª√– “∑¢Õß°≈â“¡‡π◊ÈÕ

·≈–¬—ß¡’ƒ∑∏‘ÏµàÕª≈“¬ª√– “∑¢Õß autonomic

cholinergic ‚¥¬‰¡à¡’º≈∑”≈“¬‡ âπª√– “∑ ·≈–

‰¡à¡’º≈µàÕ°“√ √â“ßÀ√◊Õ°“√ – ¡¢Õß “√ ACh

botulinum toxin ∑’Ë¡’„™â°—πÕ¬à“ß·æ√àÀ≈“¬¡’ 2

™π‘¥ §◊Õ botulinum toxin type A ·≈– B12 ´÷Ëß

botulinum toxin type A ‡ªìπ™π‘¥∑’Ë¡’ƒ∑∏‘Ï·√ß ÿ¥

·≈–π‘¬¡„™â°—πÕ¬à“ß·æ√àÀ≈“¬∑“ß°“√·æ∑¬å °“√

ÕÕ°ƒ∑∏‘Ï®–‡√‘Ë¡ÕàÕπ·√ß¿“¬„π 6 ™—Ë«‚¡ß ·≈–‡ÀÁπ

º≈ Ÿß ÿ¥„π‡«≈“ª√–¡“≥ 7 «—π  °“√„™â„π¢âÕ∫àß™’È„π

°“√≈¥√‘È«√Õ¬ º≈π’È®–‡ªìπÕ¬Ÿà‡æ’¬ß™—Ë«§√“«ª√–¡“≥

3 ‡¥◊Õπ  ‡¡◊ËÕ°≈â“¡‡π◊ÈÕ‰¡à∑”ß“π®–∑”„Àâ ‰¡à‡°‘¥

√‘È«√Õ¬®“°°“√¢¬—∫¢Õß°≈â“¡‡π◊ÈÕ facial expression

π—Èπ  √‘È«√Õ¬∑’Ë‡°‘¥®“°°“√¢¬—∫¢Õß°≈â“¡‡π◊ÈÕ∑’Ë

 “¡“√∂≈¥‰¥â¥â«¬°“√„™â botulinum toxin · ¥ß

„π√Ÿª∑’Ë 2 ‡¡◊ËÕ„™â‡ªìπ‡«≈“π“π®–‡°‘¥¿“«–°≈â“¡

µ“√“ß∑’Ë 7. ™π‘¥¢Õß à«π·≈–‡≈‡´Õ√å™π‘¥·∫àßº≈°“√√—°…“·≈–º≈¢â“ß‡§’¬ß

Type Examples Skin tightening Risk for any possible

effect side effects

Ablative Fractional carbon dioxide laser +++ ++

Fractional-ablative 2,790 nm. Er: YSGG laser

Sublative Radiofrequency ++ +

Nonablative Fractional 1440, 1540, 1550 Erbium laser + +



19Trick for choosing facial rejuvenation procedure  ¡“√‘…“ æß»åæƒ≤‘æ—π∏å

‡π◊ÈÕ≈’∫®“°°“√‰¡à ‰¥â „™âß“π (disuse muscular

atrophy) ª√‘¡“≥¬“∑’ËµâÕß°“√„™â„π°“√©’¥§√—ÈßµàÕ

‰ª®–πâÕ¬≈ß ·≈– “¡“√∂©’¥„π√–¬–‡«≈“∑’ËÀà“ß

¢÷Èπ‰¥â(13)  º≈¢â“ß‡§’¬ßÀ“°‡∑§π‘§‰¡à¥’ ‡™àπ Àπ—ßµ“

µ° À“ß§‘È«¬° Ÿßº‘¥ª°µ‘ ·≈–¡’√“¬ß“π°“√„™â

botulinum toxin ∑’Ë‰¡à‰¥â¡“µ√∞“π‡°‘¥¿“«– botu-

lism ¢÷Èπ‰¥â

3. Redraping ‰¥â·°à °“√·°â ‰¢¿“«–º‘«Àπ—ß

À¬àÕπ (laxity) ‡¡◊ËÕÕ“¬ÿ¡“°¢÷Èπ√ŸªÀπâ“∑’Ë‡ª≈’Ë¬π‰ª ·°â¡

∑’ËÀ¬àÕπ≈ß (jowl) √àÕß·°â¡ (nasolabial fold) ∑’Ë™—¥

¢÷Èπ‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß™—Èπ‰¢¡—π„µâº‘«Àπ—ß

‡ÕÁπ ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„µâº‘«Àπ—ß (aponeurosis) °≈â“¡-

‡π◊ÈÕ·≈–‚§√ß √â“ß¢Õß°√–¥Ÿ°∫π„∫Àπâ“∑’Ë¡’°“√

‡ª≈’Ë¬π·ª≈ßµ“¡«—¬  À“°°“√°√–™—∫º‘«Àπâ“ (skin

tightening) À«—ßº≈‡©æ“–„π™—Èπº‘«Àπ—ß °“√„™â

· ßÀ√◊Õ‡≈‡´Õ√å„π°≈ÿà¡Õ‘πø√“‡√¥°ÁÕ“®‡ÀÁπº≈‰¥â ·µà

‡ÀÁπº≈πâÕ¬„π°“√·°â ‰¢§«“¡À¬àÕπ§≈âÕ¬„π√“¬∑’Ë

µâÕß°“√°“√‡ª≈’Ë¬π·ª≈ß¢Õß√ŸªÀπâ“ „π°“√°√–™—∫

º‘«Àπ—ß„π√–¥—∫≈÷°°«à“º‘«Àπ—ß ‰¥â·°à „π™—Èπ‰¢¡—π

·≈–‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„µâº‘«Àπ—ß¢Õß„∫Àπâ“ (super-

ficial musculoaponeurotic system, SMAS)  °“√

‡≈◊Õ°„™â‡§√◊ËÕß¡◊Õ„π°≈ÿà¡ energy-based device „π

°“√°√–™—∫º‘«√–¥—∫≈÷°‰¥âº≈∑’Ë¥’°«à“ ‡§√◊ËÕß¡◊Õ„π

°≈ÿà¡π’È ‰¥â·°à §≈◊Ëπ«‘∑¬ÿ (radiofrequency) ·≈–

√Ÿª∑’Ë 2. °≈â“¡‡π◊ÈÕ facial expression ∑’Ëπ‘¬¡≈¥√‘È«√Õ¬¥â«¬°“√„™â botulinum toxin
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Õ—≈µ√“´“«π¥å§«“¡‡¢â¡ Ÿß À√◊Õ°“√„™â«‘∏’ª√—∫√Ÿª

Àπâ“‚¥¬°“√‡µ‘¡ “√‡µ‘¡‡µÁ¡∑—Èß∑’Ë‡ªìπ “√ —ß‡§√“–Àå

·≈–°“√π”‰¢¡—π¡“‡µ‘¡„µâº‘«Àπ—ß ‚¥¬°“√©’¥‡¢â“„π

µ”·Àπàß∑’Ë “¡“√∂¡’º≈„π°“√¬°°√–™—∫º‘«Àπ—ß∑’Ë

À¬àÕπ≈ß ·µàÀ“°§«“¡À¬àÕπ§≈âÕ¬π—Èπ¡“°®π¡’

º‘«Àπ—ß à«π‡°‘π (skin redundancy) §«√æ‘®“√≥“

„Àâ°“√√—°…“¥â«¬°“√ºà“µ—¥

3.1. Radiofrequency §◊Õ °“√π”

‡∑§‚π‚≈¬’¢Õß§≈◊Ëπ„π™à«ß§≈◊Ëπ«‘∑¬ÿ§«“¡∂’Ë Ÿß∑”„Àâ

‡°‘¥§«“¡√âÕπ„µâº‘«Àπ—ßπ—Èπ ‚¥¬‡¡◊ËÕ àßºà“π°√–· 

‰øøÑ“‡¢â“ Ÿà‡π◊ÈÕ‡¬◊ËÕ∑’Ë¡’§«“¡µâ“π∑“π (R) ®–∑”„Àâ

‡°‘¥§«“¡√âÕπ¢÷Èπ ÷́Ëß„π·µà≈– à«π¢Õßº‘«Àπ—ß¡’§à“

§«“¡µâ“π∑“π (tissue impedance)  ∑’Ë‰¡à‡∑à“°—π

®÷ß∑”„Àâ‡°‘¥§«“¡√âÕπ„π·µà≈– à«π‰¥â ‰¡à‡∑à“°—π ‚¥¬

®–æ∫«à“ fibrous tissue ∑’Ë‡ªìπ à«πª√–°Õ∫¢Õß fat

septum ¡’§à“§«“¡µâ“π∑“π (impedance)  Ÿß∑’Ë ÿ¥

¥—ßπ—Èπ®÷ß‡°‘¥§«“¡√âÕπ‰¥â¡“°∑’Ë ÿ¥ ·µà„π¢≥–

‡¥’¬«°—π°Á¬—ß∑”„Àâ‡°‘¥§«“¡√âÕπ„π™—Èπº‘«Àπ—ß à«π

∫π¥â«¬®÷ßµâÕß¡’°“√∑”„Àâº‘«Àπ—ß à«π∫π‡¬Áπ°«à“

º‘«Àπ—ß à«π≈à“ß ‡§√◊ËÕß¡◊Õ™π‘¥π’È®÷ß¡’°“√æ—≤π“°“√

„Àâ§«“¡‡¬Áπ∑’Ë¡’ª√– ‘∑∏‘¿“æ (√Ÿª∑’Ë 3)

Õÿ≥À¿Ÿ¡‘§«“¡√âÕπ∑’Ë‡À¡“– ¡°Á®–∑”„Àâ‡°‘¥

º≈„π√–¬–·√° (immediate effect) ‰¥â·°à °“√À¥

µ—«§Õ≈≈“‡®π(15)  ·≈– fibrous septum ∑”„Àâ‡ÀÁπ

º≈„π°“√‡°‘¥°“√°√–™—∫º‘« „π√–¬–µ—Èß·µà 3 ‡¥◊Õπ

¢÷Èπ‰ª ·≈–®–æ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õßº‘«Àπ—ß

∑—Èß„π epidermis ·≈– dermis ‚¥¬®–æ∫«à“¡’

º‘«Àπ—ßÀπ“¢÷Èπ„π∑—Èß 2 ™—Èπ ·≈–¬—ß¡’§Õ≈≈“‡®π √â“ß

¢÷Èπ„À¡à√«¡∂÷ß°“√°”®—¥‡ âπ„¬ elastin ∑’Ë∂Ÿ°∑”≈“¬

®“°· ß·¥¥16

°“√„Àâ§«“¡√âÕπ∑’Ëº‘«¥â«¬‡§√◊ËÕß¡◊Õ™π‘¥π’ÈµâÕß

Õ“»—¬°“√ àßæ≈—ßß“π®“°ª≈“¬¥â“πÀπ÷Ëß ‰ª Ÿàµ—«√—∫

√Ÿª∑’Ë 3. · ¥ß°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕÿ≥À¿Ÿ¡‘„µâº‘«Àπ—ß À≈—ß°“√ª≈àÕ¬ monopolar radiofrequency ·≈–∑”„Àâº‘«Àπ—ß

 à«π∫π‡¬Áπ≈ß‚¥¬„™â cryogen ™à«¬∑”„Àâº‘« à«π∫π‡¬Áπ≈ß (Thermacool system®, ThermageInc,

Hayward, CA, USA)14
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√Ÿª∑’Ë 4. · ¥ßÕÿ≥À¿Ÿ¡‘„πº‘«Àπ—ß ®“° microneedle radiofrequency ∑’Ë¡’ penetration depth 2.5 ¡¡.17

Õ’°¥â“πÀπ÷Ëß ∂â“¡’°“√ª≈àÕ¬æ≈—ßß“π®“°À—«‡¥’¬« ‰ª

 Ÿàµ—«√—∫∑’Ë‡√’¬°«à“ ground ‡√“®–‡√’¬°«à“‡ªìπ™π‘¥

monopolar  ∂â“¡’°“√ª≈àÕ¬æ≈—ßß“π√–À«à“ß 2

¢—È« ´÷Ëß¡—°®–Õ¬Ÿà„°≈â°—π ‡√’¬°«à“ bipolar  ÷́ËßÕ“®„™â

√à«¡°—∫‡≈‡´Õ√å ReFirme® (infrared 700-1200+

bipolar radiofrequency) ·≈– Matrix IR® (915

nm. diode + bipolar radiofrequency) (Syneron

Medical Ltd., YokneamIllit, Israel) ÷́Ëß‡≈‡´Õ√å

®–™à«¬≈¥§à“ tissue impedance ¡’ à«π™à«¬

„Àâ RF energy ≈ß‰ª‰¥â≈÷°¢÷Èπ ”À√—∫°“√√—°…“

‚¥¬„Àâ‡°‘¥æ≈—ßß“π§«“¡√âÕπ‡æ’¬ß®ÿ¥‡≈Á°Ê À≈“¬®ÿ¥

æ√âÕ¡°—πºà“π microneedle (√Ÿª∑’Ë 4)(17) ‡√’¬°«à“

fractional radiofrequency ™à«¬„Àâ “¡“√∂„™â

§«“¡√âÕπ∑’Ë Ÿß¢÷Èπ ‡°‘¥ coagulation ·≈–‡°‘¥°“√

´àÕ¡·´¡º‘«Àπ—ßµ“¡¡“ ·≈–°“√¡’º‘«Àπ—ßª°µ‘¥â“π

¢â“ß¢Õß coagulation column ®–™à«¬§≈“¬§«“¡

√âÕπ ‰¡à∑”„Àâ§«“¡√âÕπ Ÿß®π‡°‘¥°“√∑”≈“¬§Õ≈-

≈“‡®π¡“°®π‡°‘π‰ª ·≈–°“√ à́Õ¡·´¡∑”‰¥â¥’¢÷Èπ

¡’°“√»÷°…“æ∫«à“  “¡“√∂‡æ‘Ë¡ “√‰Œ¬“√Ÿ‚√π‘§„π

º‘«Àπ—ß ·≈–∑”„Àâ°“√∑”ß“π¢Õß™—Èπº‘«Àπ—ß∑’Ë‡ ◊ËÕ¡

≈ß∑”ß“π‰¥â¥’¢÷Èπ(18) µ—«Õ¬à“ß¢Õß‡§√◊ËÕß¡◊Õ‰¥â· ¥ß

„πµ“√“ß∑’Ë 8

µ“√“ß∑’Ë 8. · ¥ßµ—«Õ¬à“ß radiofrequency device

Examples

Radiofrequency (RF)
- Monopolar RF Thermacool system® (ThermageInc, Hayward, CA, USA)

Accent® (Alma Ltd., Caesarea, Israel )
Pelleve® (Elman international Inc., Oceanside, NY, USA)

- Bipolar RF ReFirme® (infrared 700-1200+ bipolar radiofrequency)
(Syneron Medical Ltd., YokneamIllit, Israel)
Matrix IR® (915 nm. diode + bipolar radiofrequency)
(Syneron Medical Ltd., YokneamIllit, Israel)
Accent® (Alma Ltd., Caesarea, Israel )
Aluma® (FACES technology, Lumenis, Santa Clara, CA, USA)
TriPollar® (PollogenLtd.,USA)

- Fractional RF Miratone system (Primaeva, Medical, Inc., Pleasanton, CA, USA)
Matrix RF applicator (Syneron Candela Ltd., YokneamIllit, Israel)
EndyMed 3DEEP, IntensifHandpiece (Caesarea, Israel)
eTwo™ system (Syneron Candela Ltd., Yokneam, Israel)
INFINI (Lutronic, Goyang, Korea)
VenusViva® (Venus concept, Toronto, Canada)
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º≈°“√√—°…“„π°“√¬°°√–™—∫º‘«‚¥¬„™â RF ‚¥¬

‡©≈’Ë¬¥’¢÷Èπ„π√–¥—∫πâÕ¬ (√âÕ¬≈– 1-25) ∂÷ßª“π°≈“ß

(√âÕ¬≈– 26-50)(19)   „π∫“ß√“¬ß“π∑’Ë„™â mono-

polar radiofrequency „Àâº≈°“√√—°…“„π√–¥—∫

¥’∂÷ß¥’¡“°(20)  ∑—Èßπ’È¢÷Èπ°—∫‡∑§π‘§·≈–°“√‡≈◊Õ°ºŸâªÉ«¬

‚¥¬®–‡ÀÁπº≈‰¥âµ—Èß·µà‡¥◊Õπ∑’Ë 3 ®π∂÷ß 1 ªï(21) ¡’

√“¬ß“π· ¥ßº≈°“√°√–™—∫º‘«‚¥¬ Tanaka ∑’Ë∑”

°“√»÷°…“ microneedle radiofrequency „π·∫∫

3 ¡‘µ‘ æ∫«à“ “¡“√∂≈¥ª√‘¡“µ√¢Õßº‘«Àπ—ß‰¥â‡©≈’Ë¬

12.1 ¡≈. ∑’Ë 6 ‡¥◊Õπ(17)  πÕ°®“°π’È¬—ß “¡“√∂π”

¡“„™â„π°“√¬°‡ª≈◊Õ°µ“∫π ·≈–¬°§‘È« ‰¥â‡©≈’Ë¬ 1-4

¡¡. „π√“¬∑’Ë¡’ periorbital skin laxity(22) ·≈–

 “¡“√∂π”¡“„™â ‰¥â∑—Èß°“√¬°°√–™—∫ nasolabial

fold, jowl ·≈–∫√‘‡«≥§Õ(23,24) º≈¢â“ß‡§’¬ßæ∫‰¥â

πâÕ¬(25-27)  ‰¥â·°à Õ“°“√∫«¡„π√–¬–·√° √Õ¬·¥ß

™“ (transient)  superficial burn, skin irregularity

3.2. Intensity-focused ultrasound ‡ªìπ

«‘∏’°“√π”Õ—≈µ√“´“«π¥å§«“¡‡¢â¡ Ÿß¡“„™â°—∫º‘«Àπ—ß

‡π◊ËÕß®“°§≈◊Ëπ‡ ’¬ß‰¡à “¡“√∂∂Ÿ°¥Ÿ¥´—∫‰¥â„πº‘«Àπ—ß

™—Èπ‰¢¡—π À√◊Õ fibromuscular layer ∑”„Àâæ≈—ßß“π

∑’Ë≈ß‰ª„µâº‘«Àπ—ßπ—Èπ‰¡à‡ª≈’Ë¬π·ª≈ß  “¡“√∂°”Àπ¥

§«“¡≈÷°¢Õß§≈◊ËπÕ—≈µ√“´“«π¥å„Àâ§≈◊Ëπ¡“√«¡°—π

(focused) (√Ÿª∑’Ë 5 a, b)  ∑’Ë√–¥—∫§«“¡≈÷°∑’ËµâÕß°“√

‡°‘¥°“√ —Ëπ¢Õß‚¡‡≈°ÿ≈∑’Ë®ÿ¥π—Èπ ·√ß‡ ’¬¥∑“π√–À«à“ß

‚¡‡≈°ÿ≈∑’Ë —Ëπ®–∑”„Àâ‡°‘¥§«“¡√âÕπ(28) ®π “¡“√∂

∑”„Àâ‡°‘¥ tissue coagulation (ª√–¡“≥ 1 ≈∫.¡¡.)

„π∫√‘‡«≥§≈◊Ëπ‡ ’¬ß§«“¡‡¢â¡ Ÿß∑’Ë ÿ¥ ‚¥¬‡§√◊ËÕß¡◊Õ

∑’Ë¡’‡∑§‚π‚≈¬’π’È„πªí®®ÿ∫—π ‰¥â·°à Ulthera system

(Ulthera Inc., Mesa, AZ) ·≈–‡§√◊ËÕß„π°≈ÿà¡ HIFU

(high intensity-focused ultrasound)  “¡“√∂

°”Àπ¥§«“¡≈÷°¢Õß°“√√—°…“ ‚¥¬°“√‡ª≈’Ë¬π

§«“¡∂’Ë¢Õß§≈◊Ëπ‡ ’¬ß (Hertz) ∑’Ë√–¥—∫ 4 ·≈– 7 MHz

∑”„Àâ “¡“√∂‡≈◊Õ°√–¥—∫°“√√—°…“·∫∫µ◊Èπ (super-

ficial) §◊Õ „π™—Èπ dermis ‡æ◊ËÕ‡πâπ°“√‡ª≈’Ë¬π·ª≈ß

¢Õß§Õ≈≈“‡®π À√◊Õ√—°…“„π√–¥—∫≈÷° §◊Õ „Àâ§«“¡

√âÕπ„π™—Èπ‰¢¡—π fibromuscular layer À√◊Õ„π™—Èπ

SMAS ‡æ◊ËÕ‡πâπ„Àâ¡’°“√À¥µ—«¢Õß fibrous tissue

„π™—Èπ¥—ß°≈à“« ·≈–Õ“®¡’°“√∑”≈“¬∫“ß à«π¢Õß

™—Èπ‰¢¡—π∑”„Àâ™—Èπ‰¢¡—π∫“ß≈ß(29,30) ‡°‘¥º≈„π°“√

¬°°√–™—∫¢Õßº‘«Àπ—ß‚¥¬‡©æ“–°“√À¥µ—«„π™—Èπ

SMAS ÷́Ëß‡ªìπ™—Èπ∑’Ë ”§—≠„π°“√∑” surgical face

lift ®÷ßæ∫«à“‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë™à«¬„π‡√◊ËÕß¢Õß facial

contouring ‰¥â¥’

º≈°“√√—°…“æ∫«à“„Àâº≈¥’°—∫°“√¬°°√–™—∫

„∫Àπâ“·≈–§Õ (‚¥¬‡©æ“–„µâ§“ß)  “¡“√∂‡ÀÁπº≈

‰¥âÀ≈—ß°“√√—°…“‡æ’¬ß 1 §√—Èß(32) ‚¥¬®–‡ÀÁπº≈µ—Èß

·µà‡¥◊Õπ∑’Ë 3 À≈—ß°“√√—°…“  “¡“√∂¬°§‘È« (brow lift)

‰¥â„πºŸâªÉ«¬¡“°°«à“√âÕ¬≈– 80 ‚¥¬‡©≈’Ë¬ 1.7-1.9

¡¡.(32)  „πºŸâªÉ«¬∑’Ë¡’º‘«Àπ—ß∫“ß·≈–¡’§«“¡À¬àÕπ

§≈âÕ¬¡“°®–„Àâº≈°“√√—°…“‰¥â ‰¡à¥’

º≈¢â“ß‡§’¬ß ‰¥â·°à §«“¡‡®Á∫ª«¥√–À«à“ß

°“√∑”°“√√—°…“‡π◊ËÕß®“°‡ªìπ°“√„Àâ§«“¡√âÕπ„π

√–¥—∫≈÷° °“√„™â¬“™“™π‘¥∑“‡æ’¬ßÕ¬à“ß‡¥’¬«Õ“®‰¡à

‡æ’¬ßæÕ„π°“√√–ß—∫§«“¡‡®Á∫ª«¥(32) Õ“°“√∫«¡

‡ªìπ®ÿ¥‡≈Á°Ê ·≈–√Õ¬·¥ß ÷́Ëß®–À“¬‰¥â„π 1-2 «—π

™“ (transient) ‚¥¬‡©æ“–‡¡◊ËÕ∑”„π∫√‘‡«≥∑’Ë‡ âπ

ª√– “∑Õ¬Ÿà„π√–¥—∫µ◊Èπ ‡™àπ facial nerve, super-

ficial burn, skin irregularity(32) ‡ªìπµâπ §«√

À≈’°‡≈’Ë¬ß°“√∑”°“√√—°…“„πÀ≠‘ßµ—Èß§√√¿å‚¥¬‡©æ“–

«‘∏’ radiofrequency ·≈–ºŸâ∑’Ë¡’¡–‡√Áßº‘«Àπ—ß„π

∫√‘‡«≥∑’Ë®–∑”°“√√—°…“ ¿“¬À≈—ß°“√√—°…“ à«π

„À≠à®–¡’Õ“°“√∫«¡ ·¥ß · ∫√âÕπ „π«—π·√°·≈–

¡—°®–¥’¢÷Èπ„π«—π∂—¥¡“ Õ“®¡’Õ“°“√√âÕπ„µâº‘«Àπ—ß

À√◊Õª«¥‡≈Á°πâÕ¬„π«—π∂—¥Ê¡“ ´÷Ëß°“√ª√–§∫‡¬Áπ

‡æ◊ËÕ™à«¬∫√√‡∑“Õ“°“√¥—ß°≈à“« ·µàÕ“°“√¿“¬πÕ°

®–¥’¢÷Èπ  “¡“√∂∑”°‘®°√√¡‰¥âµ“¡ª°µ‘ §«√À≈’°
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‡≈’Ë¬ß· ß·¥¥ Õ¬à“ßπâÕ¬‡ªìπ‡«≈“ 2  —ª¥“Àå

4. Revolumizing ‰¥â·°à °“√ª√—∫√ŸªÀπâ“

‚¥¬°“√‡µ‘¡ “√‡µ‘¡‡µÁ¡∑—Èß∑’Ë‡ªìπ “√ —ß‡§√“–Àå·≈–

°“√π”‰¢¡—π¡“‡µ‘¡„µâº‘«Àπ—ß ‡æ◊ËÕ„Àâ ‰¥â ‚§√ßÀπâ“

À√◊Õ√ŸªÀπâ“∑’ËÕàÕπ«—¬ ‚¥¬∑—Ë«‰ª®–‡µ‘¡µ“¡µ”·Àπàß

∑’Ë¡’°“√≈¥≈ß¢Õß™—Èπ‰¢¡—π‡¡◊ËÕÕ“¬ÿ¡“°¢÷Èπ (√Ÿª∑’Ë 6

·≈– 7)  µ“¡µ”·Àπàß¢Õß°√–¥Ÿ°∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß

·≈–µ”·Àπàß∑’Ë “¡“√∂¡’º≈„π°“√¬°°√–™—∫º‘«Àπ—ß

∑’ËÀ¬àÕπ≈ß ·≈–¬—ß “¡“√∂π”¡“‡µ‘¡‡µÁ¡ static

wrinkle ‰¥âÕ’°¥â«¬ ‡√’¬°«à“«‘∏’°“√„™â “√‡µ‘¡‡µÁ¡„π

√Ÿª·∫∫µà“ßÊ ‰¥â«à“ facial rejuvenation, facial

augmentation ·≈– facial revolumization(34)

™π‘¥¢Õß “√‡µ‘¡‡µÁ¡∑’Ëπ”¡“„™â¡’À≈“¬™π‘¥

‰¥â·°à ‰¢¡—π  collagen ®“° —µ«å·≈–®“°§π   “√

‰Œ¬“√Ÿ‚√π‘°  poly-L-lactic acid, calcium hydroxy-

lapatite, polymethylmethacrylate ·≈– silicone

·µà™π‘¥∑’Ë¡’§«“¡ª≈Õ¥¿—¬·≈–π‘¬¡π”¡“„™â¡“°∑’Ë ÿ¥

‰¥â·°à  “√‰Œ¬“√Ÿ‚√π‘° (Hyaluronic acid, HA) ÷́Ëß

π‘¬¡‡ªìπ°≈ÿà¡ NASHATM (non-animal stabilized

hyaluronic acids)  ́ ÷Ëß„πªí®®ÿ∫—π‰¥â√—∫°“√ approve

®“°Õß§å°“√Õ“À“√·≈–¬“„πª√–‡∑»‰∑¬¡“°°«à“

20 µ—« µ—«Õ¬à“ß “√‡µ‘¡‡µÁ¡™π‘¥‰Œ¬“√Ÿ‚√π‘°∑’Ë¡’

®”Àπà“¬„πª√–‡∑»‰∑¬· ¥ß‰«â„πµ“√“ß∑’Ë 9

º≈¢â“ß‡§’¬ß®“°°“√©’¥ “√‡µ‘¡‡µÁ¡∑’Ëæ∫

√Ÿª∑’Ë 5. · ¥ß°“√∑”ß“π¢Õß‡§√◊ËÕßÕ—≈µ√“´“«πå™π‘¥ Intense ultrasound ‡æ◊ËÕ∑”„Àâ‡°‘¥ thermal injury zones

(TIZs) ‡ªìπ√Ÿªµ—« çIé „π™—Èπ superficial musculoaponeurotic system (SMAS)(32);  b.) · ¥ß¿“æ

°“√Õ—≈µ√“´“«πå∫πº‘«Àπ—ß„π√–À«à“ß°“√∑”°“√√—°…“ ÷́Ëß “¡“√∂· ¥ß„Àâ‡ÀÁπ‡π◊ÈÕ‡¬◊ËÕ∫√‘‡«≥∑’Ë®–∑”°“√

√—°…“„ÀâÕ¬Ÿà„π√–¥—∫∑’Ë‡À¡“– ¡(32)

a.

b.
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√Ÿª∑’Ë 7. · ¥ßµ”·Àπàß¢Õß‰¢¡—π∑’Ë≈¥≈ß„π à«π¢Õß midcheek ‡¡◊ËÕÕ“¬ÿ¡“°¢÷Èπ(36)

√Ÿª∑’Ë 6. · ¥ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß midfacial fat compartment ¡’°“√‡§≈◊ËÕπ≈ß¡“ (inferior migration)(35)

∫àÕ¬ ‰¥â·°à Õ“°“√™È” (bruising, redness) ∫«¡

(swelling)  §«“¡‡®Á∫ª«¥  skin irregularity ‡ªìπµâπ

 ”À√—∫¿“«–·∑√°´âÕπ∑’ËÕ—πµ√“¬·≈–¡’√“¬ß“π‡æ‘Ë¡

¡“°¢÷Èπ‡√◊ËÕ¬Ê ‡π◊ËÕß®“°§«“¡π‘¬¡„π°“√©’¥¡’¡“°

¢÷Èπ ‰¥â·°à µ“∫Õ¥·≈–¿“«–‡π◊ÈÕµ“¬ ´÷ËßºŸâ©’¥§«√

»÷°…“°“¬«‘¿“§¢Õß‡ âπ‡≈◊Õ¥∫π„∫Àπâ“‡ªìπÕ¬à“ß¥’

°àÕπ∑”°“√©’¥„ÀâºŸâªÉ«¬

‡π◊ËÕß®“°§«“¡‡ ’¬À“¬¢Õßº‘«π—Èπ‰¡à ‰¥â¡’·µà



25Trick for choosing facial rejuvenation procedure  ¡“√‘…“ æß»åæƒ≤‘æ—π∏å

µ“√“ß∑’Ë 9. · ¥ßµ—«Õ¬à“ß “√‡µ‘¡‡µÁ¡‰Œ¬“√Ÿ‚√π‘°™π‘¥ non-animal stabilized hyaluronic acids (NASHATM) ∑’Ë

¡’®”Àπà“¬„πª√–‡∑»‰∑¬ ÷́Ëß·µà≈–™π‘¥¬—ß¡’§«“¡µà“ß„π‡√◊ËÕß¢Õß gel particle size, gel hardness ·≈–

°“√crosslink ∑”„Àâ¡’º≈„π°“√ lifting effect, longevity ·≈– feeling ´÷Ëß·µ°µà“ß°—π

Tradename HA concentration

Juvederm Ultra 24 mg/ml

Juvederm Ultra Plus 24 mg/ml

Juvederm Ultra XC 24 mg/ml

Juvederm Ultra Plus XC 24 mg/ml

Juvederm Voluma 20 mg/ml

Restylane 20 mg/ml

Restylane Perlane 20 mg/ml

Restylane SubQ 20 mg/ml

Restylane Vital 20 mg/ml

Esthelis Soft 20 mg/ml

Esthelis Basic 22.5 mg/ml

Foterlis Extra 25.5 mg/ml

Modelis Shape 26 mg/ml

√‘È«√Õ¬ ·µàÕ“®¡’À≈“¬ªí≠À“¢Õßº‘«Àπ—ß °ÁÕ“®®”‡ªìπ

µâÕß„Àâ°“√√—°…“·∫∫º ¡º “πÀ≈“¬‡∑§π‘§√à«¡°—π

¢÷Èπ°—∫ªí≠À“¢ÕßºŸâªÉ«¬(37) À≈—°°“√„π°“√‡≈◊Õ°«‘∏’

°“√√—°…“π—Èπª√–°Õ∫¥â«¬

1. °“√‡ª≈’Ë¬π·ª≈ß¢Õßº‘«Àπ—ß∑’ËµâÕß°“√

°“√√—°…“ Õ“¬ÿ¢ÕßºŸâªÉ«¬ ·≈–Õ“°“√ √«¡∂÷ß‚√§

ª√–®”µ—« ·≈– ¿“«– ÿ¢¿“æ

2. ºŸâªÉ«¬¡’§«“¡‡¢â“„®«à“°“√√—°…“®–∑”„Àâ

‡°‘¥Õ–‰√‰¥â∫â“ß ‡æ◊ËÕ„Àâ¡’§«“¡§“¥À«—ß∑’Ë‡ªìπ®√‘ß

·≈–√—∫∑√“∫º≈°“√√—°…“ ·≈–º≈¢â“ß‡§’¬ß

3. ª√– ∫°“√≥å¢Õß·æ∑¬åºŸâ∑”°“√√—°…“

∂÷ß·¡â«à“°“√‡ ◊ËÕ¡ ¿“æ¢Õßº‘«Àπ—ß‡ªìπ ‘Ëß∑’Ë

À≈’°‡≈’Ë¬ß‰¡à‰¥â ·µà®–™–≈Õ≈ß‰¥âÕ¬à“ß‰√ ·≈–®–§◊π

 ¿“æº‘«„Àâ¥’‡À¡◊ÕπÀπÿà¡ “«‰¥âÕ¬à“ß‰√®÷ß‡ªìπ·√ß

º≈—°¥—π„Àâ‡°‘¥°“√æ—≤π“Õ¬à“ß¡“°¡“¬„π¥â“π¢Õß

°“√§◊π§«“¡ÕàÕπ‡¬“«å¢Õßº‘« (rejuvenation) ‚¥¬

§«“¡√Ÿâæ◊Èπ∞“π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡ ◊ËÕ¡ ¿“æ¢Õß

º‘«Àπ—ßπ—Èπ®–‡ªìπæ◊Èπ∞“π„Àâ¡ÕßÀ“«‘∏’°“√™–≈Õ

§«“¡‡ ◊ËÕ¡∑’Ë®–‡°‘¥¢÷Èπ·≈–§◊π Ÿà§«“¡ÕàÕπ‡¬“«å‰¥â

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ‚¥¬‰¡à ‘Èπ‡ª≈◊Õß„π°“√√—°…“

 ‘Ëß ”§—≠„π∑ÿ°§√—Èß∑’Ë·æ∑¬å„Àâ§”ª√÷°…“„π°“√™–≈Õ

«—¬¢Õßº‘«Àπ—ß §◊Õ °“√„Àâ§«“¡√Ÿâ‡°’Ë¬«°—∫°“√

ªÑÕß°—π· ß·¥¥ ·≈–°“√„™â°√¥«‘µ“¡‘π‡Õ´÷Ëß¡’

√“¬ß“π¬◊π¬—π„π°“√≈¥√‘È«√Õ¬‡ªìπª√–‚¬™πå°—∫

ºŸâªÉ«¬‰¥â®√‘ß πÕ°®“°π’È°“√ª√“°Ø¢Õß§«“¡™√“

‰¡à ‰¥â‡°‘¥®“°º‘«Àπ—ß·µà‡æ’¬ßÕ¬à“ß‡¥’¬« §«√„Àâ

§”·π–π”„π°“√¥Ÿ·≈ ÿ¢¿“æ„π¥â“πÕ◊Ëπ‡ªìπÕß§å√«¡

°“√∑“πÕ“À“√∑’Ë∂Ÿ° —¥ à«π·≈–¡’ª√–‚¬™πå °“√≈¥

§«“¡‡§√’¬¥ °“√ÕÕ°°”≈—ß°“¬·≈–§‘¥∫«° ®–¡’

 à«π™à«¬ºŸâªÉ«¬‰¥â∑—Èß√à“ß°“¬·≈–®‘µ„® ∑”„Àâ ÿ¢¿“æ

º‘«¥’®“°¿“¬„π ®÷ß‡ªìπ°“√™–≈Õ«—¬Õ¬à“ß·∑â®√‘ß
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4

°“√„ à∑àÕ™à«¬À“¬„®©ÿ°‡©‘π‚¥¬«‘∏’°“√‡Àπ’Ë¬«π”°“√ ≈∫
·≈–„™â¬“À¬àÕπ°≈â“¡‡π◊ÈÕ (rapid sequence induction,

RSI) „πºŸâªÉ«¬©ÿ°‡©‘π∑“ßÕ“¬ÿ√°√√¡

§√Õß«ß»å ¡ÿ ‘°∂“«√
 “¢“«‘™“‡«™»“ µ√å©ÿ°‡©‘π ¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

°“√„ à∑àÕ™à«¬À“¬„®·∫∫‡√àß¥à«π„πºŸâªÉ«¬©ÿ°‡©‘π∑“ßÕ“¬ÿ√°√√¡‡ªìπ ‘Ëß∑’ËÕ“¬ÿ√·æ∑¬å∑ÿ°§π‡§¬æ∫‡®Õ

¡“Õ¬Ÿà∫àÕ¬§√—Èß ·≈–‡ªìπÀ—µ∂°“√‡√àß¥à«π∑’Ë„™â™à«¬™’«‘µºŸâªÉ«¬∫àÕ¬∑’Ë ÿ¥À—µ∂°“√Àπ÷Ëß  ºŸâªÉ«¬©ÿ°‡©‘π∑“ß

Õ“¬ÿ√°√√¡À≈“¬¿“«–∑’Ë¡’æ¬“∏‘ ¿“æ√ÿπ·√ß∑’Ë‡°‘¥¢÷Èπ°—∫À—«„® ªÕ¥ √–∫∫ª√– “∑ À√◊Õ√–∫∫‡¡µ“∫Õ≈‘ ¡

‡™àπ ¿“«– metabolic acidosis ¡—°µâÕß°“√°“√„ à∑àÕ™à«¬À“¬„®·≈–‡§√◊ËÕß™à«¬À“¬„®‡æ◊ËÕª√–§—∫ª√–§Õß

™’«‘µ·≈–√—°…“ “‡Àµÿ¢Õß‚√§∑’Ë‡°‘¥¢÷Èππ—ÈπÊ µ“¡¢âÕ∫àß™’È´÷Ëß¡’ ¥—ßπ’È

1. Maintenance of airway patency „πºŸâªÉ«¬∑’Ë¡’¿“«–Õÿ¥°—Èπ∑“ß‡¥‘πÀ“¬„® à«π∫π À√◊Õ¡’ secretion

„π∑“ß‡¥‘πÀ“¬„®¡“°·≈–‰¡à “¡“√∂°”®—¥ÕÕ°‰¥â¥â«¬µ—«‡Õß À√◊Õ¡’Õ“°“√´÷¡¡“°®π‰¡à “¡“√∂¡’ muscle

tone ‡æ’¬ßæÕ∑’Ë®–ª√–§Õß≈‘Èπ‰¡à„Àâµ°¡“Õÿ¥∑“ß‡¥‘πÀ“¬„®

2. Assist oxygenation/ventilation ºŸâªÉ«¬‰¡à “¡“√∂·≈°‡ª≈’Ë¬πÕÕ° ‘́‡®πÀ√◊Õ¢—∫§“√å∫Õπ‰¥ÕÕ°-

‰´¥å‰¥âÕ¬à“ß‡æ’¬ßæÕ ´÷Ëß¡—°æ∫„πºŸâªÉ«¬©ÿ°‡©‘π‚√§ªÕ¥ À—«„® À√◊Õ‚√§√–∫∫ª√– “∑·≈–°≈â“¡‡π◊ÈÕ

3. Protection from aspiration „πºŸâªÉ«¬∑’Ë‰¡à¡’ airway protective reflex ‡æ’¬ßæÕ∑’Ë®–ªÑÕß°—π aspi-

ration ‡™àπ „πºŸâªÉ«¬À¡¥ µ‘

4. Decrease work of breathing  „π°√≥’∑’Ë¡’ high metabolic demand ‡™àπ „π¿“«– severe

metabolic acidosis À√◊Õ septic shock ‡ªìπµâπ

28



29Rapid sequence induction, RSI  §√Õß«ß»å ¡ÿ ‘°∂“«√

5. Anticipated clinical course or deterio-

ration ‡™àπ °“√„ à∑àÕ™à«¬À“¬„®‡æ◊ËÕªÑÕß°—π°“√·¬à

≈ß¢ÕßÕ“°“√®“°°“√§“¥°“√≥å‡Àµÿ°“√≥å‰ª¢â“ßÀπâ“

‡™àπ „πºŸâªÉ«¬∂Ÿ°ßŸ neurotoxin °—¥·≈–‡√‘Ë¡¡’Õ“°“√

ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ¡—¥‡≈Á°·≈â« ‡ªìπµâπ

∑—Èßπ’ÈµâÕßª√–‡¡‘π§«“¡§ÿâ¡‡ ’Ë¬ß∑’ËµâÕß·≈°¡“

¥â«¬º≈¢â“ß‡§’¬ßµà“ßÊ ‡™àπ ventilator-associated

pneumonia, subglottic stenosis ·≈–∑“ß‡≈◊Õ°

Õ◊ËπÊ¢Õß°“√™à«¬À“¬„® ‡™àπ °“√„™â noninvasive

positive pressure ventilation (NPPV) µ“¡¢âÕ∫àß™’È

·≈–¢âÕÀâ“¡¢Õß·µà≈– ¿“«–

°“√„ à∑àÕ™à«¬À“¬„®©ÿ°‡©‘π‚¥¬«‘∏’°“√
‡Àπ’Ë¬«π”°“√ ≈∫·≈–„™â¬“À¬àÕπ°≈â“¡‡π◊ÈÕ
(rapid sequence induction, RSI)

„π¬ÿ§ ¡—¬ªí®®ÿ∫—π RSI ‡ªìπ∑’Ë¬Õ¡√—∫°—π„π

«ß°“√·æ∑¬å‡«™»“ µ√å©ÿ°‡©‘πÀ√◊Õ·æ∑¬å‡«™∫”∫—¥

«‘°ƒµ·≈â««à“ ‡ªìπ«‘∏’∑’Ë‡À¡“– ¡ ”À√—∫°“√„ à∑àÕ

™à«¬À“¬„®©ÿ°‡©‘π ‡π◊ËÕß®“°¡’Õ—µ√“°“√ª√– ∫§«“¡

 ”‡√Á®„π°“√„ à∑àÕ™à«¬À“¬„®§√—Èß·√° Ÿß (high suc-

cess rate of first-attempt intubation)(1,2) ·≈–¡’

Õ—µ√“°“√‡°‘¥¿“«–·∑√° ấÕπ ‚¥¬‡©æ“– airway

trauma πâÕ¬°«à“°“√„ à‚¥¬‰¡à„™â«‘∏’ RSI(3-5)  πÕ°®“°

π’È RSI ¬—ß‡ªìπ back-up intubation technique

‡æ◊ËÕ„Àâ°“√„ à∑àÕ™à«¬À“¬„®‡ªìπº≈ ”‡√Á®„π§√—ÈßµàÕ‰ª

‚¥¬∑’Ë§√—Èß·√°‰¡à‰¥â„™â¬“ (awake intubation) À√◊Õ

„™â·§à sedation (sedation without paralysis)(6)

√–À«à“ß¢—ÈπµÕπ°“√∑” RSI ®–∑”„ÀâªÕ¥¢Õß

ºŸâªÉ«¬¡’§«“¡‡¢â¡¢âπ¢ÕßÕÕ°´‘‡®π Ÿß∑’Ë ÿ¥‡∑à“∑’Ë®–‡ªìπ

‰ª‰¥â ·≈â«®÷ß∑”„ÀâºŸâªÉ«¬À≈—∫‰¡à√Ÿâ ÷°µ—«‚¥¬¬“‡Àπ’Ë¬«

π”°“√ ≈∫µ“¡¥â«¬°“√À¬àÕπ°≈â“¡‡π◊ÈÕ¥â«¬¬“ ‡æ◊ËÕ

Õ”π«¬§«“¡ –¥«°„π°“√„ à∑àÕ™à«¬À“¬„® ‰¡à „Àâ

ºŸâªÉ«¬‡°‘¥·√ßµâ“π∑“π ·≈–™à«¬‰¡à „Àâ‡°‘¥ laryn-

gospasm ‚¥¬„™â‡«≈“Õ¬à“ß√«¥‡√Á«„π°“√„ à

¢âÕÀâ“¡ ¡∫Ÿ√≥å (absolute contraindi-

cation) ¢Õß°“√∑” RSI ¡’Õ¬Ÿà¢âÕ‡¥’¬« §◊Õ ºŸâªÉ«¬Õ¬Ÿà

„π¿“«– unconscious ·≈– apnea  „π°√≥’‡™àππ’È

‡√“®–µâÕß„ à∑àÕ™à«¬À“¬„®∑—π∑’‚¥¬∑’Ë ‰¡à¡’°“√„Àâ¬“

À√◊Õ°√–∫«πµà“ßÊ ‡√“‡√’¬° ¿“«–‡™àππ’È«à“ crash

airway  Õ¬à“ß‰√°Áµ“¡°“√ª√–‡¡‘πºŸâªÉ«¬Õ◊ËπÊ∑’Ë‰¡à‰¥â

Õ¬Ÿà„π¿“«– crash airway ‡¡◊ËÕµâÕß°“√∑” RSI ®–

µâÕß¡’À≈—°°“√ª√–‡¡‘π°àÕπ°“√∑”À—µ∂°“√·≈–¡’§«“¡

™”π“≠„π¢—ÈπµÕπµà“ßÊÕ¬à“ß∂Ÿ°µâÕß √«¡∂÷ß°“√‡≈◊Õ°

„™â¬“π” ≈∫·≈–¬“À¬àÕπ°≈â“¡‡π◊ÈÕ∑’Ë‡À¡“– ¡ ”À√—∫

ºŸâªÉ«¬·µà≈–√“¬

ª√–‡¥Áπ ”§—≠∑’ËµâÕß§”π÷ß∂÷ß‡ ¡Õ°àÕπ®–‡√‘Ë¡

°“√∑” RSI §◊Õ

1. ª√– ∫°“√≥å°“√∑”À—µ∂°“√π’È¢Õß·æ∑¬åºŸâ

™à«¬‡À≈◊ÕºŸâªÉ«¬

2. °“√§“¥°“√≥å≈à«ßÀπâ“∂÷ß¿“«–„ à∑àÕ™à«¬

À“¬„®¬“° (difficult-to-intubate situation)

3. °“√¡’·æ∑¬åºŸâ¡’ª√– ∫°“√≥å‡ªìπºŸâ§Õ¬™à«¬

‡À≈◊Õ À“°„ à‰¡à ”‡√Á®

4. Airway adjuncts ‡™àπ video-assisted

laryngoscope, fiberoptic intubation ·≈–§«“¡

™”π“≠„π°“√„™âÕÿª°√≥å

∂â“·æ∑¬åºŸâ™à«¬‡À≈◊Õµ√–Àπ—°«à“µπ‡Õß‰¡à¡’

ª√– ∫°“√≥å¡“°æÕ À√◊Õ§“¥°“√≥å‰¥â∂÷ß¿“«–∑’Ë°“√

„ à∑àÕ™à«¬À“¬„®¬“°  „π°√≥’‡™àππ’È ‰¡à·π–π”„Àâ∑”

RSI ‡æ’¬ß≈”æ—ß √«¡∂÷ßÕ“®æ‘®“√≥“‰¡à„Àâ¬“À¬àÕπ

°≈â“¡‡π◊ÈÕ·°àºŸâªÉ«¬  ‡π◊ËÕß®“°∂â“‡°‘¥ ∂“π°“√≥å„ à

∑àÕ‰¡à‰¥â  ºŸâªÉ«¬®–‰¡àÀ“¬„®À≈—ß‰¥â¬“À¬àÕπ°≈â“¡‡π◊ÈÕ

®–∑”„Àâ‡°‘¥Õ—πµ√“¬∂÷ß™’«‘µ‰¥â  ®“°¿“«– hypoxia

·≈– hypoventilation  °√≥’¥—ß°≈à“«§«√„™â‡æ’¬ß·§à

¬“π”°“√À≈—∫∑’Ë‡À¡“– ¡·≈–¥â«¬¢π“¥¬“∑’Ë‡æ’¬ßæÕ

„ÀâÀ≈—∫≈÷°°àÕπ„ à∑àÕ‡∑à“π—Èπ  ·¡â«à“ condition ¢Õß



30 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

°“√„ à∑àÕÕ“®®–‰¡à ¡∫Ÿ√≥å·∫∫‡À¡◊ÕπµÕπ„™â para-

lytic agents ¥â«¬ (ºŸâªÉ«¬Õ“®¬—ß¡’ protective gag

reflex, vocal cord spasm À√◊Õ·√ßµâ“π®“°ºŸâªÉ«¬

‰¥â) ‰¡à·π–π”„Àâ∑” awake intubation ‚¥¬‰¡à„™â

sedation „πºŸâªÉ«¬©ÿ°‡©‘π∑’Ë‰¡àÕ¬Ÿà„π ¿“«– crash

airway ¬°‡«âπ„π√“¬∑’Ë§“¥«à“®–¡’ extremely-

difficult airway  ◊∫‡π◊ËÕß®“°ºŸâªÉ«¬¿“«–©ÿ°‡©‘π¡—°

‰¡à„Àâ§«“¡√à«¡¡◊Õ·≈–¡’ªØ‘°‘√‘¬“µàÕµâ“π¡“°  àßº≈„Àâ

¡’Õÿ∫—µ‘°“√≥å°“√‡°‘¥º≈·∑√° ấÕπ‰¥â Ÿß√âÕ¬≈– 10-20

‚¥¬¡“°‡°‘¥®“° airway/dental/soft tissue trauma

(∂÷ß·¡â®–„™â awake fiberoptic intubation °Áµ“¡)

·¡â „π°√≥’∑’Ë·æ∑¬åºŸâ√—°…“®”‡ªìπµâÕß∑” awake

intubation ®√‘ßÊ ¥â«¬‡Àµÿº≈„¥Ê°Áµ“¡ ·¡â°√–∑—Ëß„π

√“¬∑’Ë§“¥«à“®–¡’ difficult airway Õ¬à“ßπâÕ¬§«√

µâÕß„™â¬“™“‡©æ“–∑’Ë ‡™àπ lidocaine spray ‡æ◊ËÕ®–

anesthetize vocal cord ‡æ◊ËÕªÑÕß°—π°“√‰Õ ¢¬âÕπ

·≈– reflex laryngospasm ·≈–§«√µâÕß„Àâ light

sedation ‡™àπ ketamine „π¢π“¥ 0.25-0.3 ¡°./°°.

√à«¡¥â«¬

‰¡à·π–π”„Àâ„™â¬“©’¥‡¢â“À≈Õ¥‡≈◊Õ¥ diazepam

‡ªìπ induction agent °àÕπ°“√„ à∑àÕ™à«¬À“¬„®„π

ºŸâªÉ«¬©ÿ°‡©‘π ‡π◊ËÕß®“° onset of action „™â‡«≈“π“π

(4-5 π“∑’) ´÷ËßÕ“®π“π‡°‘π‰ª ”À√—∫ºŸâªÉ«¬©ÿ°‡©‘π∑’Ë

µâÕß°“√°“√„ à∑àÕ™à«¬À“¬„® ·≈–„πºŸâªÉ«¬∫“ß ¿“«–

Õ“®∑”„Àâ‡°‘¥§«“¡¥—π‚≈À‘µµË”‰¥â∫àÕ¬ (¥—ß®–°≈à“«µàÕ

‰ª)

¢—ÈπµÕπ·≈–«‘∏’°“√„π°“√∑” RSI
¡’¢—ÈπµÕπ∑—ÈßÀ¡¥ 7 ¢—ÈπµÕπ  √ÿª‰¥â‡ªìπ·ºπ¿“æ

¥—ß √Ÿª∑’Ë 1

1. Preparation °“√‡µ√’¬¡æ√âÕ¡ °àÕπ‡√‘Ë¡

°√–∫«π°“√ RSI ®–µâÕß‡µ√’¬¡‡§√◊ËÕß¡◊ÕÕÿª°√≥åµà“ßÊ

„π°“√„ à∑àÕ™à«¬À“¬„® suction ¬“µà“ßÊ laryngo-

scope adjunct airway µà“ßÊ ‡™àπ video-assisted

laryngoscope À√◊Õ laryngeal mask airway,

capnography (end tidal CO2 monitoring) √«¡

‰ª∂÷ß°“√ª√–‡¡‘π difficult airway ‚¥¬«‘∏’ª√–‡¡‘π

µà“ßÊ ‡™àπ Mallampati classification, 3-3-2 rule

of difficult airway ·≈– L-E-M-O-N √«¡∂÷ß

∑’Ë ”§—≠¡“° §◊Õ ∑’¡ºŸâ™à«¬‡À≈◊Õ·≈–ºŸâ∑’Ë™”π“≠·≈–¡’

ª√– ∫°“√≥å¡“°°«à“ „π°√≥’∑’Ëª√– ∫ªí≠À“‡º™‘≠

°—∫ difficult airway ¢÷Èπ¡“

2. Preoxygenation ®ÿ¥ª√– ß§å‡æ◊ËÕªÑÕß°—π

°“√‡°‘¥ oxygen desaturation ®π‡°‘¥«‘°ƒµ ‡¡◊ËÕ

ºŸâªÉ«¬‡°‘¥ hypoventilation À≈—ß°“√„Àâ sedation

·≈–°√–∑—ËßÀ¬ÿ¥À“¬„®‡¡◊ËÕ„Àâ paralytic drugs ·°à

√Ÿª∑’Ë 1. · ¥ß¢—ÈπµÕπ„π°“√∑” rapid sequence induction
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ºŸâªÉ«¬ ÷́Ëß¡—°‡√‘Ë¡‡°‘¥¢÷Èπ¿“¬„π 60 «‘π“∑’À≈—ß„Àâ¬“

‚¥¬À≈—°°“√ preoxygenation ‡√“®–∑”„Àâ oxygen

saturation (SaO2) ¢ÕßºŸâªÉ«¬„°≈â‡§’¬ß√âÕ¬≈– 100

¡“°∑’Ë ÿ¥‡∑à“∑’Ë®–∑”‰¥â ·≈–®– saturate ªÕ¥·≈–

‡≈◊Õ¥¥â«¬ÕÕ°´‘‡®π·∑π∑’Ë‰π‚µ√‡®π„Àâ¡“°∑’Ë ÿ¥ ∂â“

SaO2 ¢ÕßºŸâªÉ«¬≈¥≈ß‰ª∂÷ß√âÕ¬≈– 70  ºŸâªÉ«¬®–¡’

§«“¡‡ ’Ë¬ßµàÕ arrhythmia, brain damage À√◊Õ

°√–∑—Ëß‡ ’¬™’«‘µ  „πºŸâªÉ«¬ à«π¡“°°“√∑” preoxy-

genation °àÕπ„Àâ induction/muscle relaxant

°√–∑”‰¥â‚¥¬„™â tight-fitting reservoir facemask

with 10-15 ≈./π“∑’ oxygen flow ‚¥¬À“¬„®¥â«¬

tidal volume ª°µ‘ ‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 3 π“∑’

À√◊Õ∂â“ºŸâªÉ«¬ “¡“√∂„Àâ§«“¡√à«¡¡◊ÕÕ¬à“ß¡“° ‡√“

 “¡“√∂„ÀâºŸâªÉ«¬À“¬„®¥â«¬ vital capacity (maxi-

mal exhalation and inhalation) 8 breaths °Á

‡æ’¬ßæÕ (·µà‡ªìπ ∂“π°“√≥å∑’Ë‡°‘¥‰¥â¬“°„πºŸâªÉ«¬

©ÿ°‡©‘π ‡π◊ËÕß®“°Õ“°“√ªÉ«¬¡—°√ÿπ·√ß·≈–ºŸâªÉ«¬‰¡à

„Àâ§«“¡√à«¡¡◊Õ) °“√®—¥∑à“¢ÕßºŸâªÉ«¬„π™à«ß pre-

oxegenation §«√Õ¬Ÿà„π≈—°…≥–»’√…– Ÿß 20 Õß»“

„π°√≥’ºŸâªÉ«¬∑’Ë‰¡à “¡“√∂ßÕ√à“ß°“¬ à«π∫π‰¥â ‡™àπ

Õ¬Ÿà∫π spinal board §«√®—¥„ÀâÕ¬Ÿà„π∑’Ë reverse

trendelenberg (®—¥„Àâ»’√…– Ÿß°«à“‡∑â“ª√–¡“≥

30 Õß»“) „π∑à“∑“ßπ’È®–∑”„Àâ°“√‡°‘¥ oxygen

desaturation „™â‡«≈“π“π°«à“ À≈—ß„Àâ induction/

muscle relaxant ºà“π‰ª 1 π“∑’·√°®πºŸâªÉ«¬‡√‘Ë¡¡’

apnea ·≈â« æ∫«à“„π√–¬–π’È  ºŸâªÉ«¬∑’Ë¡’ SaO2  Ÿß

(>√âÕ¬≈– 95) ¡—°‰¡à®”‡ªìπµâÕß„Àâ manual bag-

mask positive pressure ventilation ·°àºŸâªÉ«¬

‡æ’¬ß·§à§√Õ∫ reservoir facemask ‰«â°ÁæÕ ‡π◊ËÕß

®“° apneic oxygenation ¬—ß‡æ’¬ßæÕ∑’Ë®– main-

tain oxygenation ‰«â ‰¥â„π™à«ß‡«≈“ —ÈπÊ  ·µà ”À√—∫

„πºŸâªÉ«¬∑’Ë¬—ß¡’ low SaO2 ·¡â „π™à«ß preoxy-

genation  ºŸâªÉ«¬‡À≈à“π’È ‰¡à “¡“√∂∑πµàÕ apnea ‰¥â

·¡â„π‡«≈“ —ÈπÊ ‡√“¡’§«“¡®”‡ªìπµâÕß„Àâ manual

bag-mask positive pressure ventilation ·°à

ºŸâªÉ«¬‡À≈à“π’È„π™à«ß apnea °àÕπ„ à∑àÕ™à«¬À“¬„®

(¥Ÿ√Ÿª∑’Ë 2 ·≈–µ“√“ß∑’Ë 1)(8)

√Ÿª∑’Ë 2. · ¥ß§«“¡‡ ’Ë¬ß¢ÕßºŸâªÉ«¬µàÕ°“√¡’¿“«–æ√àÕßÕÕ° ‘́‡®π√ÿπ·√ß·∫àß·¬°µ“¡ oxgen saturation (SaO2) ¢Õß

ºŸâªÉ«¬(8)
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„πºŸâªÉ«¬∫“ß√“¬ ÷́Ëß‰¡à„Àâ§«“¡√à«¡¡◊ÕÀ√◊Õ

‰¡àÕ¬Ÿàπ‘ËßæÕ∑’Ë®–∑” preoxygenation ‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ ‡™àπ ¡’ agitation/confusion ¡“°

ºÿ¥≈ÿ°ºÿ¥π—Ëß À√◊Õæ¬“¬“¡∂Õ¥Àπâ“°“°ÕÕ° ‘́‡®πÕÕ°

µ≈Õ¥‡«≈“ ∂â“‡√“∑” RSI ·∫∫ª°µ‘ §◊Õ „Àâ seda-

tion °—∫ muscle relaxant ‰ªæ√âÕ¡°—π ºŸâªÉ«¬®–

À≈—∫æ√âÕ¡°—∫À¬ÿ¥À“¬„®®“°ƒ∑∏‘Ï¢Õß muscle

relaxant ∑—ÈßÊ∑’Ë SaO2 ¬—ß‰¡à¥’‡∑à“∑’Ë§«√ ®÷ß¡’§«“¡

‡ ’Ë¬ß Ÿß∑’Ë®–‡°‘¥Õ—πµ√“¬®“° severe hypoxia ‰¥â

°√≥’‡™àππ’È‡√“®–„™â‡∑§π‘§∑’Ë‡√’¬°«à“ delayed se-

quence induction (DSI) °≈à“«§◊Õ ‡√“®–·¬°°“√

„Àâ sedation °—∫ muscle relaxant ÕÕ°®“°°—π

‰¡à„Àâ„π‡«≈“‡¥’¬«°—π  °“√„Àâ sedation °àÕπ‡æ◊ËÕ

®–∑”„ÀâºŸâªÉ«¬À≈—∫·≈–π‘Ëß‡æ’¬ßæÕ∑’Ë®–∑” preoxy-

genation À√◊Õª√–‡¡‘π¿“«– difficult airway ‰¥â

sedating agent ∑’Ëπ‘¬¡„Àâ „π°“√∑” DSI §◊Õ

ketamine ‡π◊ËÕß®“°‰¡à§àÕ¬¡’º≈°¥°“√À“¬„®„π

¢π“¥‡√‘Ë¡µâπ∑’Ë 0.3 ¡°./°°. ·≈– titrate ®πºŸâªÉ«¬π‘Ëß

æÕ∑’Ë®–ª√–‡¡‘π difficult airway ·≈–∑” preoxy-

genation ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ  ·≈–∂â“ preoxy-

genation ®π SaO2 ¥’µ“¡∑’Ë§«√®–‡ªìπ·≈â« §àÕ¬

„Àâ¬“µàÕ®π∂÷ß full dose ¢Õß ketamine (1.0-1.2

¡°./°°.) ·≈â«®÷ß§àÕ¬„Àâ muscle relaxant µ“¡À≈—ß

‡æ◊ËÕÕ”π«¬°“√„ à∑àÕ™à«¬À“¬„®µàÕ‰ª  °“√„Àâ pre-

oxygenation √–À«à“ß∑’Ë muscle relaxant ÕÕ°ƒ∑∏‘Ï

„Àâ„™â°“√ª√–‡¡‘π«‘∏’™à«¬À“¬„®¥—ß‡™àπµ“√“ß∑’Ë 1 ‡™àπ

‡¥’¬«°—π

3. Pretreatment ‡ªìπ¬“ ÷́Ëß‡ªìπ∑“ß‡≈◊Õ°

(‰¡à®”‡ªìπµâÕß„Àâ „πºŸâªÉ«¬∑ÿ°√“¬ æ‘®“√≥“‡ªìπ

√“¬Ê ‰ª) ́ ÷ËßÕ“®¡’¢âÕ¥’„π°“√ªÑÕß°—π°“√‡°‘¥ reflex

sympathetic response √–À«à“ß°“√„ à∑àÕ™à«¬

À“¬„® °“√µÕ∫ πÕßπ’È‡°‘¥¢÷Èπ‰¥â·¡â®–„Àâ paralytic

drug ·°àºŸâªÉ«¬ ´÷ËßÕ“® àßº≈‡ ’¬·°àºŸâªÉ«¬„πÀ≈“¬Ê

¿“«– ‡™àπ ºŸâªÉ«¬‚√§À—«„® À√◊ÕºŸâªÉ«¬∑’Ë¡’À√◊Õ‡ ’Ë¬ß

µàÕ¿“«– increase intracranial pressure ‚¥¬√–¬–

‡«≈“°“√„Àâ pretreatment ®–„°≈â‡§’¬ß°—∫™à«ß‡«≈“

°“√„Àâ preoxygenation §◊Õ °àÕπ„Àâ sedating/

paralytic drugs ª√–¡“≥ 3-5 π“∑’ „π√“¬≈–‡Õ’¬¥

¥—ß®–°≈à“«µàÕ‰ª

4. Induction/paralytic drugs ¥—ß®–

°≈à“«µàÕ‰ª

5. Positioning °“√®—¥∑à“ºŸâªÉ«¬„Àâ‡À¡“– ¡

µ“√“ß∑’Ë 1. · ¥ß«‘∏’°“√ preoxygenation ∑’Ë‡À¡“– ¡∑—Èß°àÕπ·≈–√–À«à“ß°“√„Àâ¬“À¬àÕπ°≈â“¡‡π◊ÈÕ„πºŸâªÉ«¬§«“¡

‡ ’Ë¬ßµà“ßÊ(8)

CPAP: continuous positive airway pressure, PEEP: positive end-expiratory pressure, SPO2: peripheral capillary oxygen

saturation
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∑’Ë ÿ¥ ‡¡◊ËÕ®–„ à∑àÕ™à«¬À“¬„®

6. Placement with proof °“√„ à∑àÕ·≈–

°“√¬◊π¬—πµ”·Àπàß∑àÕ«à“Õ¬Ÿà„πÀ≈Õ¥≈¡ „π ∂“π∑’Ë∑’Ë

¡’Õÿª°√≥åæ√âÕ¡·π–π”„Àâ„™â«‘∏’∑’Ë‡™◊ËÕ∂◊Õ‰¥â„π°“√

¬◊π¬—πµ”·Àπàß∑àÕ«à“Õ¬Ÿà „πÀ≈Õ¥≈¡ §◊Õ °“√„™â

end-tidal carbon dioxide detector (waveform

or non-waveform capnography) ‡π◊ËÕß®“°°“√

øíß auscultation of chest and epigastrium,

visualization of thoracic movement À√◊Õ fog-

ging in the tube Õ“®‰¡à‡æ’¬ßæÕ∑’Ë®–„™â¬◊π¬—π

µ”·Àπàß∑àÕ™à«¬À“¬„®

7. Post-intubation care °“√¥Ÿ·≈¿“¬

À≈—ß°“√„ à∑àÕ™à«¬À“¬„®·≈â«

°“√‡≈◊Õ°„™â induction/paralytic drugs
¬“„πÕÿ¥¡§µ‘ ”À√—∫°“√∑” RSI §«√¡’§ÿ≥-

 ¡∫—µ‘¥—ßπ’È

1. §«√‡Àπ’Ë¬«π”°“√ ≈∫·≈–°“√À¬àÕπ

°≈â“¡‡π◊ÈÕÕ¬à“ß√«¥‡√Á«‡æ’¬ßæÕ ”À√—∫°“√„ à∑àÕ

™à«¬À“¬„®‡æ’¬ß§√—Èß‡¥’¬«‡¡◊ËÕ„Àâ¬“

2. ¡’ analgesic property

3. À¡¥ƒ∑∏‘ÏÕ¬à“ß√«¥‡√Á«·≈–¡’ amnesic

effect

4. ‰¡à àßº≈µàÕ cerebral perfusion pres-

sure À√◊Õ cardiovascular hemodynamics

5. ‰¡à¡’º≈¢â“ß‡§’¬ßÕ◊ËπÊ

Õ¬à“ß‰√°Áµ“¡ „πªí®®ÿ∫—π‰¡à¡’¬“™π‘¥Àπ÷Ëß™π‘¥

„¥∑’Ë¡’§ÿ≥ ¡∫—µ‘¥—ß∑’ËµâÕß°“√Õ¬à“ß§√∫∂â«π ¡∫Ÿ√≥å

∑—ÈßÀ¡¥ °“√‡≈◊Õ°„™â¬“‡Àπ’Ë¬«π”°“√ ≈∫·≈–°“√

À¬àÕπ°≈â“¡‡π◊ÈÕ®”‡ªìπµâÕßæ‘®“√≥“¢âÕ¥’¢âÕ‡ ’¬

 ”À√—∫∑ÿ°Ê¡‘µ‘¢ÕßºŸâªÉ«¬Õ¬à“ß√Õ∫§Õ∫

°“√‡≈◊Õ°„™â sedation °àÕπ°“√„ à∑àÕ™à«¬

À“¬„®„πºŸâªÉ«¬©ÿ°‡©‘π∑“ßÕ“¬ÿ√°√√¡
ºŸâªÉ«¬©ÿ°‡©‘π∑“ßÕ“¬ÿ√°√√¡¡—°¡’¿“«–√ÿπ·√ß

∑’Ë‡°‘¥°—∫√–∫∫µà“ßÊ ®π∂÷ß°—∫µâÕß„ à∑àÕ™à«¬À“¬„®

‡æ◊ËÕ™à«¬™’«‘µºŸâªÉ«¬Õ¬Ÿà‡ ¡ÕÊ  ¿“«–∑’Ëæ∫‰¥â∫àÕ¬¡’¥—ßπ’È

ºŸâªÉ«¬ sepsis/septic shock

ºŸâªÉ«¬ sepsis/septic shock ¡—°®”‡ªìπ

µâÕß‰¥â√—∫°“√„ à∑àÕ™à«¬À“¬„®‡π◊ËÕß®“°  1) ¿“«–

acidosis ∑”„ÀâºŸâªÉ«¬ÀÕ∫¡“°  2) ºŸâªÉ«¬¡’¿“«–

´÷¡¡“°®“° septic encephalopathy À√◊Õ poor

cerebral perfusion ®π‰¡à “¡“√∂ maintain air-

way patency À√◊ÕªÑÕß°—π°“√ aspiration ¥â«¬

µ—«‡Õß‰¥â  3) ºŸâªÉ«¬Õ“®¡’æ¬“∏‘ ¿“æ¢Õß‚√§µ‘¥

‡™◊ÈÕ‚¥¬µ√ß∑’Ë‡°‘¥°—∫ªÕ¥ ‡™àπ severe pneumonia

À√◊Õ indirect lung injury ®π‡°‘¥¿“«– adult

respiratory distress syndrome (ARDS) ºŸâªÉ«¬

‡À≈à“π’È¡—°¡’ªí≠À“ volume depletion ·≈–‡ ’Ë¬ßµàÕ

vasodilatory hemodynamic compromise Õ¬Ÿà

·≈â«  ·¡â«à“„π™à«ß·√° blood pressure ¬—ßª°µ‘

Õ¬Ÿà°Áµ“¡ ∑—Èßπ’È‡æ√“–‰¥â√—∫ counterbalance ®“°

°≈‰°µÕ∫ πÕß¢Õß√à“ß°“¬∑’ËÀ≈—Ëß catecholamine

ÕÕ°¡“„π¿“«– sepsis ∑—Èß°“√„ à∑àÕ™à«¬À“¬„®

·≈–°“√™à«¬À“¬„®¥â«¬·√ß¥—π∫«° ®–∑”„Àâ in-

trathoracic pressure ‡ªìπ∫«°  àßº≈„Àâ≈¥ venous

return ¬‘Ëß¢÷Èπ‰ªÕ’°  ́ ÷Ëß∑”„Àâ sedation ∑’Ë≈¥ vascu-

lar tone ·≈– preload  ‡™àπ propofol ·≈–

midazolam ‰¡à‡ªìπ∑’Ëπ‘¬¡∑’Ë®–„™â„π°√≥’¥—ß°≈à“«

·¡â«à“®–‡ªìπ¬“∑’ËÕÕ°ƒ∑∏‘Ï‡√Á« (<1 π“∑’) ·≈–À¡¥

ƒ∑∏‘Ï‡√Á«°Áµ“¡ ‡π◊ËÕß®“°„π∑“ß∑ƒ…Æ’®–∑”„Àâ‡°‘¥

§«“¡¥—π‚≈À‘µµË”À≈—ß®“°„Àâ¬“‰¥â¡“° ‡™àπ mida-

zolam Õ“®∑”„Àâ§«“¡¥—π≈¥≈ß‰¥â∂÷ß√âÕ¬≈– 10  „π

¢≥–∑’Ë propofol ∑”„Àâ mean arterial pressure

µË”≈ß‚¥¬‡©≈’Ë¬ 10 ¡¡.ª√Õ∑ ·≈–¬—ß¡’°“√»÷°…“„π



34 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

 —µ«å«à“ °“√„Àâ propofol Õ“®‡æ‘Ë¡Õ—µ√“µ“¬„πÀπŸ∑’Ë

∑”„Àâ‡°‘¥ septic shock ¥â«¬(7)

¥—ßπ—Èπ¬“∑’Ë¡’º≈µàÕ hemodynamic πâÕ¬°«à“

‡™àπ etomidate ·≈– ketamine ®÷ß‡ªìπ∑’Ëπ‘¬¡¡“°

°«à“  Õ¬à“ß‰√°Áµ“¡ etomidate ·¡â«à“®–¡’¢âÕ‡¥àπ

‡æ√“–¡’º≈µàÕ cardiovascular hemodynamics

πâÕ¬¡“° (blood pressure, pulse, cardiac index,

stroke volume) ·µà°≈—∫¡’¢âÕ§«√√–«—ß„π°“√„™â

¡“°°«à“ ‡π◊ËÕß®“° etomidate  “¡“√∂¬—∫¬—Èß°“√

∑”ß“π¢Õß 11-beta-hydroxylase ∑’Ë∑”Àπâ“∑’Ë‡ª≈’Ë¬π

11-deoxycortisol ‡ªìπ cortisol ∑”„Àâ‡°‘¥¿“«–

adrenal insufficiency ‰¥â™—Ë«§√“« (ª√–¡“≥ 12

™—Ë«‚¡ßÀ≈—ß®“°‰¥â√—∫¬“) ¡’°“√»÷°…“«à“√“«√âÕ¬≈–

30 ¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫ etomidate ®–‡°‘¥ adrenal

insufficiency ¢÷Èπ¡“(9-11)  ®π°√–∑—Ëßº≈ post hoc

analysis ¢Õß°“√»÷°…“ CORTICUS trial(12) æ∫

«à“ºŸâªÉ«¬ sepsis/septic shock ∑’Ë‰¥â etomidate ¡’

Õ—µ√“µ“¬¡“°¢÷Èπ ®÷ß¡’ºŸâ∑”°“√»÷°…“°—πÕ¬à“ß°«â“ß

¢«“ß«à“¥â«¬∑ƒ…Æ’°“√‡°‘¥ adrenal insufficiency

π’È ®– àßº≈µàÕÕ—µ√“µ“¬∑’Ë¡“°¢÷Èπ„π¿“«– sepsis/

septic shock ®√‘ßÀ√◊Õ‰¡à  Õ¬à“ß‰√°Áµ“¡ º≈ÕÕ°¡“

„πÀ≈“¬°“√»÷°…“æ∫«à“ °“√„™â etomidate „π°“√

„ à∑àÕ™à«¬À“¬„®‰¡à‰¥â‡æ‘Ë¡Õ—µ√“µ“¬„πºŸâªÉ«¬ sepsis/

septic shock ·µàÕ¬à“ß„¥ ·µà¡’°“√»÷°…“„π°≈ÿà¡

ºŸâªÉ«¬‡¥Á°∑’Ë¡’¿“«– meningococcal sepsis æ∫«à“

°≈ÿà¡∑’Ë„Àâ etomidate ¡’Õ—µ√“µ“¬ Ÿß°«à“Õ¬à“ß¡’π—¬

 ”§—≠ ‚¥¬‰¡à¢÷ÈπÕ¬Ÿà°—∫°“√‰¥â√—∫ steroid(13)

Õ¬à“ß‰√°Áµ“¡ „π°√≥’∑’Ë¡’°“√„Àâ etomidate ·°à

ºŸâªÉ«¬‰ª·≈â« ·≈â«¡“æ∫¿“¬À≈—ß«à“ºŸâªÉ«¬¡’§«“¡¥—π

‚≈À‘µµË”∑’Ë refractory µàÕ fluid ·≈– vasopressor

´÷Ëß§“¥«à“®–‡ªìπº≈¡“°®“°¿“«– adrenal insuffi-

ciency ®“° etomidate ·π–π”„Àâ©’¥ hydrocorti-

sone 100 ¡°. ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”‡æ’¬ß§√—Èß‡¥’¬«

(‡π◊ËÕß®“°ƒ∑∏‘Ï°“√°¥ adrenal axis ¢Õß¡—π®–Õ¬Ÿà

‰¡à‡°‘π 12 ™—Ë«‚¡ß)  Õ¬à“ß‰√°Áµ“¡·π«ªØ‘∫—µ‘∑’Ë®–„Àâ

prophylactic glucocorticoid √à«¡°—∫ etomidate

‰ª¥â«¬°—π ‰¡à‰¥â™à«¬≈¥Õ—µ√“°“√‡ ’¬™’«‘µ‡¡◊ËÕ‡∑’¬∫

°—∫°“√„Àâ etomidate Õ¬à“ß‡¥’¬«(10)

 à«π¬“∑’Ë·π–π”„Àâ„™â¡“°°«à“ §◊Õ ketamine

¬“µ—«π’È¡’§ÿ≥ ¡∫—µ‘ÕÕ°ƒ∑∏‘Ïµâ“π excitatory N-

methyl-D-aspartate receptor (NMDA) ‡ªìπÀ≈—°

·≈–¬—ßÕÕ°ƒ∑∏‘ÏµàÕ opioid ·≈– muscarinic recep-

tors Õ’°¥â«¬ ∑”„Àâ¡’º≈ sedative, hypnotic, anal-

gesic, bronchodilator and cardiac stimulatory

effects ‡æ‘Ë¡Õ—µ√“°“√‡µâπÀ—«„®

Ketamine Õ“®‡æ‘Ë¡ myocardial oxygen

demand ‡æ‘Ë¡Õ—µ√“°“√‡µâπÀ—«„® ·≈–§«“¡¥—π‡≈◊Õ¥

´÷Ëß„π∫“ß§ÿ≥ ¡∫—µ‘Õ“®‡ªìπº≈¥’„π¿“«– sepsis/

septic shock ·µà„π∑“ßµ√ß°—π¢â“¡ Õ“®µâÕß

„™â§«“¡√–¡—¥√–«—ß‡ªìπæ‘‡»…„πºŸâªÉ«¬‚√§À—«„® ºŸâ

‡™’Ë¬«™“≠∫“ß∑à“πÕ“®„™â ketamine °—∫ propofol/

midazolam „π¢π“¥¬“·µà≈–µ—«∑’Ë‡À¡“– ¡ ‡ªìπ

µ—«∂à«ß§«“¡ ¡¥ÿ≈„πƒ∑∏‘Ï∑’Ëµ√ß°—π¢â“¡¢Õß¬“∑—Èß

 Õß „π°“√ sedation ºŸâªÉ«¬ sepsis ∫“ß√“¬∑’Ë¡’

ªí≠À“‡√◊ËÕß coronary heart diseases √à«¡¥â«¬

Õ¬à“ß‰√°Áµ“¡ ¡’°“√»÷°…“¢π“¥„À≠à∑’Ë‡ªìπ

randomized controlled trial ‡ª√’¬∫‡∑’¬∫ ketamine

·≈– etomidate „π°“√∑” RSI „πºŸâªÉ«¬«‘°ƒµ∑—Ë«‰ª

‰¡àæ∫§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡∑—Èß Õß „π·ßàÕ—µ√“

µ“¬ √«¡∂÷ß subgroup ºŸâªÉ«¬∑’Ë‡ªìπ septic shock

¥â«¬ ∂÷ß°√–π—ÈπºŸâªÉ«¬ à«π„À≠à„π°“√»÷°…“π’È ‰¡à‰¥â

Õ¬Ÿà„π¿“«– septic shock(14)

‚¥¬ √ÿª ¥â«¬À≈—°∞“π‡™‘ßª√–®—°…å∑’Ë¡’„π¢≥–π’È

¬—ß‰¡à¡’¢âÕÀâ“¡‡¥Á¥¢“¥°“√„Àâ etomidate „πºŸâªÉ«¬

sepsis/septic shock ‡æ’¬ß·π–π”«à“„Àâ¥â«¬§«“¡

√–¡—¥√–«—ß‡ªìπæ‘‡»…À“°®–„™â etomidate „π
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ºŸâªÉ«¬¥—ß°≈à“« ·≈–‡¡◊ËÕ‡√“¡’¬“∑’Ë‡ªìπµ—«‡≈◊Õ°Õ◊ËπÊ

§«√‡≈◊Õ°„™â¬“µ—«Õ◊Ëπ°àÕπ ‡™àπ ketamine ∂â“‰¡à¡’

¢âÕÀâ“¡

 à«π‡√◊ËÕß¢Õß paralytic agent „Àâæ‘®“√≥“

‡À¡◊Õπ°—∫¢âÕ∫àß™’È∑—Ë«‰ª¢Õß¬“§≈“¬°≈â“¡‡π◊ÈÕ §«√

√–«—ßªí≠À“ hyperkalemia ®“°¿“«–‰µ«“¬∑’ËÕ“®

‡°‘¥√à«¡¥â«¬„π septic shock ‚¥¬µ√«®°àÕπ«à“

‰¡à¡’ hyperkalemia °àÕπ®–„Àâ succinylcholine

ºŸâªÉ«¬‚√§∑“ß ¡Õß ‡™àπ ischemic stroke/

intracerebral hemorrhage/traumatic brain

injury

ºŸâªÉ«¬‡À≈à“π’È¡—°∂Ÿ°æ‘®“√≥“„ à∑àÕ™à«¬À“¬„®

‡π◊ËÕß®“°¿“«–§«“¡√Ÿâ ÷°µ—«≈¥≈ß®“°°“√∑’Ë ¡Õß

‡ ’¬Àπâ“∑’Ë ‰ª®“°°“√¢“¥‡≈◊Õ¥ ‡≈◊Õ¥ÕÕ° À√◊Õ¡’

¿“«–§«“¡¥—π„π ¡Õß‡æ‘Ë¡¢÷Èπ®“° brain herniation

·≈–‡æ◊ËÕªÑÕß°—π°“√ aspiration ≈ß trachea ·≈–

provide oxygenation/ventilation ·°àºŸâªÉ«¬

ºŸâªÉ«¬ ¿“«–‡À≈à“π’È¡—°¡’·√ßµâ“π Ÿß ¡’°“√‰¡àÕ¬Ÿàπ‘Ëß

‰Õ ·≈–Õ“‡®’¬π ∑”„Àâ„ à∑àÕ™à«¬À“¬„®¬“°·≈–¡’

‚Õ°“ ‡°‘¥ trauma „π oropharynx À√◊Õ µàÕ

dental structure ‰¥â¡“°·≈–¬—ßÕ“®‡°‘¥ªí≠À“

reflex response ∑’Ë‡°‘¥®“°°“√„ à∑àÕ™à«¬À“¬„®

Õ“®∑”„Àâ¿“«–§«“¡¥—π„π ¡Õß‡æ‘Ë¡¢÷ÈπÕ’°∂â“‰¡à¡’

°“√„™â¬“∑’Ë‡À¡“– ¡™à«¬

¬“π” ≈∫∑’Ë§«√‡≈◊Õ°„™â §◊Õ thiopental

‡π◊ËÕß®“° “¡“√∂≈¥§«“¡¥—π„π ¡Õß ·≈– cere-

bral metabolic rate ‰¥â  Õ¬à“ß‰√°Áµ“¡ midazolam

°—∫ propofol °Á “¡“√∂‡≈◊Õ°„™â ‰¥â ·¡âº≈°“√

≈¥§«“¡¥—π‡≈◊Õ¥„π ¡Õß®–‰¡à™—¥‡®π‡∑à“ thio-

pental(15,16)  Õ¬à“ß‰√°Áµ“¡¬“∑’Ë°≈à“«¡“¢â“ßµâπ¡’º≈

¢â“ß‡§’¬ß §◊Õ §«“¡¥—π‚≈À‘µµË”  ¥—ßπ—Èπ∂â“ºŸâªÉ«¬¡’

ªí≠À“§«“¡¥—πµË”À√◊Õ‡ ’Ë¬ßµàÕ§«“¡¥—π‚≈À‘µµË”´÷Ëß

 àßº≈‡ ’¬µàÕ cerebral perfusion §«√„™â eto-

midate ‡π◊ËÕß®“°¡’º≈°√–∑∫‡√◊ËÕß cardiovascular

effect πâÕ¬  „π∑“ß∑ƒ…Æ’∑’Ë‡§¬‡™◊ËÕ°—π«à“ ketamine

Õ“® àßº≈‡æ‘Ë¡§«“¡¥—π‡≈◊Õ¥„π ¡Õß ·µà¡’À≈—°∞“π

‡™‘ßª√–®—°…å„π√–¬–À≈—ß  æ∫«à“‰¡à‰¥â‡æ‘Ë¡ §«“¡¥—π

‡≈◊Õ¥„π ¡Õß À√◊Õ àßº≈‡ ’¬µàÕº≈≈—æ∏å¢ÕßºŸâªÉ«¬

¥—ß°≈à“«·µàÕ¬à“ß„¥(17-19)

„πºŸâªÉ«¬∑’Ë¡’ªí≠À“ status epilepticus √à«¡

¥â«¬ §«√„™â¬“∑’Ë¡’ antiepileptic property ‡™àπ

midazolam, thiopental À√◊Õ propofol °Á¬—ß‡≈◊Õ°

„™â ‰¥â∂â“‰¡à¡’µ—«Õ◊Ëπ  Õ¬à“ß‰√°Áµ“¡ propofol ®–¡’

√“¬ß“π°“√‡°‘¥ myoclonic jerk À≈—ß°“√„Àâ ‰¥â(20,21)

 à«π°“√„™â paralytic agent ·¡â«à“ succi-

nylcholine ®–¡’√“¬ß“π°“√‡æ‘Ë¡§«“¡¥—π„π ¡Õß

‰¥â„πºŸâªÉ«¬ elective ∑’Ë®–ºà“µ—¥ brain tumor ·µà

À≈—°∞“π‡™‘ßª√–®—°…å¬—ß‰¡àæ∫«à“‡æ‘Ë¡§«“¡¥—π„π ¡Õß

‡¡◊ËÕ„Àâ„πºŸâªÉ«¬ stroke À√◊Õ traumatic brain in-

jury ‰¡à«à“®–æ¬“¬“¡ªÑÕß°—π‚¥¬„Àâ pretreatment

¥â«¬¬“Õ◊ËπÊ ‡™àπ fentanyl, intravenous lidocaine(22)

À√◊Õ≈¥¢π“¥¬“≈ß·≈–„Àâ  defasciculization ¥â«¬

nondepolarizing paralytic agent ‡™àπ rocuro-

nium(23)  ®÷ß √ÿª‰¥â«à“ ·¡â«à“„π∑“ß∑ƒ…Æ’®–¡’°“√

æ¬“¬“¡ªÑÕß°—π°“√‡æ‘Ë¡§«“¡¥—π„π ¡Õß ¥â«¬

°≈«‘∏’µà“ßÊ ‡™àπ °“√ premedication À√◊Õ°“√

ªÑÕß°—π°“√‡°‘¥ fasciculation ¥â«¬ nondepolarizing

paralytic agent °Á¬—ß§ß “¡“√∂„Àâ succinylcho-

line ‡ªìπ¬“À¬àÕπ°≈â“¡‡π◊ÈÕµ—«‡¥’Ë¬«Ê ‰¥â„π°“√„ à

∑àÕ™à«¬À“¬„®„πºŸâªÉ«¬ ischemic stroke/intra-

cerebral hemorrhage/traumatic brain injury ‰¥â

∑—Èßπ’ÈµâÕß§”π÷ß∂÷ß¢âÕ§«√√–«—ß∑—Ë«‰ª¢Õß¬“¥â«¬‡ ¡Õ

ºŸâªÉ«¬‚√§√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥

‚¥¬∑—Ë«‰ª‡√“¡—°æ‘®“√≥“„ à∑àÕ™à«¬À“¬„®„π
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ºŸâªÉ«¬∑’Ë‡°‘¥¿“«– congestive heart failure ∑’Ë‰¡à

 “¡“√∂·°â ‰¢¿“«– hypoxemia À√◊Õ hypoven-

tilation ‰¥â¥â«¬ noninvasive techniques ¥—ßπ—Èπ

°“√∑” preoxegenation Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ ®÷ß

‡ªìπ ‘Ëß∑’Ë¡’§«“¡ ”§—≠‡ªìπÕ¬à“ß¬‘Ëß ‡æ◊ËÕªÑÕß°—π

‚Õ°“ ‡°‘¥ fatal hypoxia „π√–À«à“ß„ à∑àÕ  πÕ°®“°

π’È°“√„Àâ¬“µà“ßÊ·°àºŸâªÉ«¬‡À≈à“π’È¡—°µâÕßµ√–Àπ—°∂÷ß

º≈µàÕÀ—«„®∑’Ë¡’§«“¡º‘¥ª°µ‘À√◊Õ‡ ’Ë¬ßµàÕ°“√¡’§«“¡

º‘¥ª°µ‘∑’Ë√â“¬·√ß ‡™àπ ºŸâªÉ«¬¡’¿“«– active coro-

nary artery disease, pro-arrhythmic potential

Õ¬Ÿà  ¬“∑’Ë‰¡à§«√‡≈◊Õ°„™â„π¿“«– active coronary

artery disease §◊Õ ketamine ‡π◊ËÕß®“°µ—«¬“¬—∫¬—Èß

reuptake ¢Õß catecholamine ∑”„Àâ catechola-

mine ‡æ‘Ë¡¢÷Èπ   àßº≈„Àâ‡°‘¥ hypertension, tachy-

cardia, increase myocardial oxygen consump-

tion ´÷Ëß®–∑”„Àâ active coronary artery disease

·¬à≈ß‰¥â(24) ·≈–§«√À≈’°‡≈’Ë¬ß°“√„™â propofol/

thiopental ∑’Ë‡ªìπ bolus dose „π°“√∑” RSI „π

ºŸâªÉ«¬∑’Ë¡’ impaired left ventricular function

‡æ√“–§ÿ≥ ¡∫—µ‘¢Õß¬“∑’Ë¡’ myocardial depres-

sion Õ“®‡°‘¥¿“«– hypotension ‰¥â(25-27) induc-

tion agent ∑’Ë·π–π”„πºŸâªÉ«¬ coronary artery

disease ·≈–/À√◊Õ CHF §◊Õ etomidate ‡π◊ËÕß

®“°§ÿ≥ ¡∫—µ‘¢Õß¬“∑”„Àâ‡°‘¥ cardiovascular

side effect πâÕ¬∑’Ë ÿ¥(28-30)  ∑—Èßπ’ÈÕ“®®”‡ªìπµâÕß

¡’°“√„Àâ premedication ‡™àπ fentanyl 2-3 ¡§°./

°°. ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”¥â«¬ ‡æ◊ËÕ∑’Ë®– blunt hemo-

dynamic response ‡™àπ tachycardia À√◊Õ hy-

pertension ∑’Ë‡°‘¥¢÷Èπ√–À«à“ß°“√∑”À—µ∂°“√ ÷́Ëß

‰¡à‡ªìπº≈¥’µàÕ‚√§À—«„®¢ÕßºŸâªÉ«¬

„π°“√„ à∑àÕ™à«¬À“¬„®„πºŸâªÉ«¬∑’Ë¡’À√◊Õ ß —¬

«à“¡’ acute aortic syndrome πÕ°‡Àπ◊Õ®“°°“√

„Àâ premedication ‡™àπ fentanyl ‡æ◊ËÕº≈ analge-

sic effect ·≈– blunt reflex sympathetic res-

ponse ∑’Ë‡°‘¥¢÷Èπ®“°°“√„ à∑àÕ ´÷Ëß‡Àµÿ°“√≥å¥—ß°≈à“«

Õ“®∑”„ÀâÀ≈Õ¥‡≈◊Õ¥ª√‘·µ°¡“°¢÷Èπ ∂â“ºŸâªÉ«¬¡’

§«“¡¥—π‚≈À‘µ Ÿß¡“°¥â«¬ §«√„™â¬“π” ≈∫∑’Ë¡’º≈

≈¥§«“¡¥—π ‡™àπ propofol À√◊Õ thiopental ∂â“

ºŸâªÉ«¬¡’ tachycardia ¡“° Õ“®®”‡ªìπµâÕß„Àâ¬“∑’Ë

≈¥Õ—µ√“°“√‡µâπÀ—«„®‡µâπ ‡™àπ esmolol À√◊Õ

labetelol √à«¡¥â«¬ ·≈–§«√„™â¬“À¬àÕπ°≈â“¡‡π◊ÈÕ

·∫∫ nondepolarizing agent À√◊Õ∂â“®–„Àâ suc-

cinylcholine §«√ªÑÕß°—π°“√‡°‘¥ fasciculation

¥â«¬°“√„Àâ defasciculating dose ¢Õß non-

depolarising neuromuscular blocker (‡™àπ

rocuronium 0.1 ¡°./°°. ∑“ßÀ≈Õ¥‡≈◊Õ¥¥” À√◊Õ

vecuronium 0.01 ¡°./°°. ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”)

ºŸâªÉ«¬‚√§ªÕ¥ (asthma/COPD/other reactive

airway diseases)

ºŸâªÉ«¬‡À≈à“π’È ∂â“‚√§∑’Ë‡°‘¥¢÷Èπ√ÿπ·√ß®π®”‡ªìπ

µâÕß„™â∑àÕ™à«¬À“¬„® ºŸâªÉ«¬¡—°®–¬—ß¡’ªí≠À“ hypo-

xemia Õ¬Ÿà  ·¡â‡¡◊ËÕÀ“¬„®¥â«¬ high-flow O2 °Áµ“¡

(high risk to hypoxemic risk category) ‡¡◊ËÕ

∑” RSI ®–∑”„Àâ‡°‘¥§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥ fatal

intra-procedural hypoxia ‰¥âßà“¬  ¥—ßπ—Èπ°“√∑”

preoxegenation Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ°àÕπ°“√„ à

∑àÕ™à«¬À“¬„® ®÷ß‡ªìπ ‘Ëß∑’Ë¡’§«“¡ ”§—≠‡ªìπÕ¬à“ß¬‘Ëß

‚¥¬‡√“Õ“®®”‡ªìπµâÕß™à«¬À“¬„®‚¥¬∫’∫ bag-mask

with positive pressure °àÕπ∑’Ë®–„Àâ¬“ RSI „π

 ∂“π∑’Ë¡’‡§√◊ËÕß¡◊Õ·≈–∫ÿ§≈“°√æ√âÕ¡ Õ“®∑” pre-

oxygenation „Àâæâπ¿“«– hypoxemia °àÕπ‚¥¬„™â

noninvasive positive pressure ‡™àπ ‡§√◊ËÕß BiPAP

À√◊Õ CPAP ·∑π°“√„™â manual bag-mask venti-

lation °àÕπ°“√„ à∑àÕ™à«¬À“¬„®·°àºŸâªÉ«¬¬—ß¡’¿“«–

hypoxemia ∑’Ë SaO2 µË”°«à“√âÕ¬≈– 90 °àÕπ„Àâ¬“
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¬“∑’Ë„™â„π°“√ sedation §«√‡≈◊Õ°„™â ketamine

‡π◊ËÕß®“°‰¡à°¥°“√À“¬„®·≈–¡’ bronchodilator

effect  ¬“Õ◊ËπÊ ‡™àπ propofol  “¡“√∂‡≈◊Õ°„™â ‰¥â

·µàµâÕß¡’°“√‡ΩÑ“√–«—ß¿“«– post-intubation hy-

potension ‡π◊ËÕß®“° dynamic hyperinflation ®–

∑”„Àâ venous return ≈¥≈ß ∑”„ÀâºŸâªÉ«¬¡’¿“«–

preload dependency „π°“√ maintain cardiac

output °“√„Àâ propofol ®–≈¥ pre-load ∑”„Àâ

‡°‘¥ hypotension ‰¥â   ¥—ßπ—Èπ∂â“®–‡≈◊Õ°„™â pro-

pofol „π°√≥’π’È§«√„Àâ “√πÈ”∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

Õ¬à“ß‡æ’¬ßæÕ À≈’°‡≈’Ë¬ß°“√„Àâ thiopental ‡π◊ËÕß

®“°∑”„Àâ‡°‘¥ hypotension (§≈â“¬ propofol)

·≈–¬“Õ“®∑”„Àâ¡’ histamine release ´÷ËßÕ“®¬‘Ëß

∑”„Àâ‡°‘¥ bronchospasm ‰¥â  ·≈–À≈’°‡≈’Ë¬ß°“√

„Àâ fentanyl ‡π◊ËÕß®“°∑”„Àâ‡°‘¥ rigid chest wall

∑”„Àâ°“√ ventilate ºŸâªÉ«¬∑”‰¥â¬“°¬‘Ëß¢÷Èπ(31,32)

°√–∫«π°“√„ à∑àÕ™à«¬À“¬„®‚¥¬«‘∏’°“√∑”

RSI „πºŸâªÉ«¬©ÿ°‡©‘π∑“ßÕ“¬ÿ√°√√¡ ·¡â®–‡ªìπ∑’Ë

¬Õ¡√—∫«à“¡’§«“¡ª≈Õ¥¿—¬ ™à«¬≈¥‚Õ°“ °“√‡°‘¥

°“√∫“¥‡®Á∫„π™àÕßª“°·≈–‡π◊ÈÕ‡¬◊ËÕ„°≈â‡§’¬ß ∑”„Àâ

¡’Õ—µ√“°“√„ à∑àÕ™à«¬À“¬„® ”‡√Á®„π§√—Èß‡¥’¬« Ÿß ·≈–

¬—ß “¡“√∂≈¥ reflex response ∑’Ë‰¡àæ÷ßª√– ß§å

µàÕ°“√„ à∑àÕ ”À√—∫ºŸâªÉ«¬∫“ß ¿“«– Õ¬à“ß‰√°Áµ“¡

ºŸâ∑’Ë®–≈ß¡◊Õ∑” RSI ®–µâÕß¡’ª√– ∫°“√≥å§«“¡

™”π“≠ ŸßæÕ À√◊ÕÕ¬Ÿà¿“¬„µâ°“√°”°—∫¥Ÿ·≈¢Õß

ºŸâ¡’ª√– ∫°“√≥å æ√âÕ¡∑’¡™à«¬‡À≈◊Õ ·≈–Õÿª°√≥å

airway adjunct ∑’Ëæ√âÕ¡ ”À√—∫°“√„ à∑àÕ∑’Ë¬“°

‡ ¡Õ √«¡∂÷ß®–µâÕß¡’§«“¡√Ÿâ§«“¡‡¢â“„®„π°√–∫«π-

°“√ ¬“∑’Ë®–‡≈◊Õ°„™â·≈–«‘∏’°“√„™â airway adjunct

∑’Ë¡’Õ¬Ÿà‰¥â‡ªìπÕ¬à“ß¥’

µ“√“ß∑’Ë 2. ™π‘¥·≈–¢π“¥¬“¢Õß°“√∑” pretreatment period √–À«à“ß rapid sequence induction

  ¬“ ¢π“¥∑’Ë·π–π” ¢âÕ∫àß™’È°“√„Àâ À¡“¬‡Àµÿ

  Lidocaine 100 ¡°. Head injury, elevated ICP ªÑÕß°—π°“√‡æ‘Ë¡§«“¡¥—π„π ¡Õß

  Fentanyl 2-3 ¡§°./°°. Elevated ICP, cardio- ≈¥°“√À≈—Ëß catecholamine

vascular, aortic syndromes §«√√–¡—¥√–«—ß„π°“√„™â∂â“ºŸâªÉ«¬

‡ ’Ë¬ßµàÕ¿“«–§«“¡¥—πµË”

  Rocuronium 0.1 ¡°./°°. Head injury, elevated ICP ‰¡à·π–π”„Àâ„™â‡ªìπ routine ¬—ß¡’

  (defascicularizing dose) ∑’Ë„™â„π°√≥’∑’Ë®–„Àâ suxametho-

nium ‡æ◊ËÕ≈¥ muscle twitching

´÷Ëß‡™◊ËÕ«à“∑”„Àâ‡æ‘Ë¡§«“¡¥—π„π

 ¡Õß‰¥â

ICP: intracranial presure
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µ“√“ß∑’Ë 3. ™π‘¥·≈–¢π“¥¬“¢Õß induction agents

¬“ ¢π“¥∑’Ë·π–π” Onset √–¬–‡«≈“ ¢âÕ∫àß™’È°“√„Àâ À¡“¬‡Àµÿ

(«‘π“∑’) (π“∑’)

Thiopental 3 ¡°./°°. 30 5-10 ¿“«–‡æ‘Ë¡§«“¡¥—π„π ¡Õß ‰¡à§àÕ¬π‘¬¡„π¿“«–©ÿ°‡©‘π

status epilepticus §«“¡¥—πµË” °¥°“√∑”ß“π

¢ÕßÀ—«„®

Midazolam 0.2-0.3 ¡°./°°. 60-90 15-30 ¿“«–‡æ‘Ë¡§«“¡¥—π„π ¡Õß Respiratory depression

status epilepticus Paradoxical agitation

Hypotension

Etomidate 0.3 ¡°./°°. 10-15 4-10 Most patients (eg. neuro- √–«—ß°“√‡°‘¥ adrenal

logical, cardiovascular) insufficiency „πºŸâªÉ«¬ sepsis

Ketamine 1.5 ¡°./°°. 45-60 10-20 Hypotensive/shock patients, ∑”„Àâ BP  Ÿß/tachycardia

reactive airway diseases ‰¡à§«√„Àâ„π cardiovascular

situations Õ“®∑”„Àâ§«“¡¥—π

„π≈Ÿ°µ“ (intraocular pres-

sure)  Ÿß¢÷Èπ

Propofol 1.5 ¡°./°°. 15-45 5-10 Patients with stable hemo- Hypotension °¥°“√∑”ß“π

dynamics, status epilepticus ¢ÕßÀ—«„® ‡°‘¥ myoclonic jerk

µ“√“ß∑’Ë 4. ™π‘¥·≈–¢π“¥¢Õß paralytic agents

¬“ ¢π“¥∑’Ë·π–π” Onset √–¬–‡«≈“ ¢âÕ∫àß™’È°“√„Àâ À¡“¬‡Àµÿ

(«‘π“∑’) (π“∑’)

Succinylcholine 1.5 ¡°./°°. 45 6-10 „™â ‰¥â°—∫ºŸâªÉ«¬‡ªìπ à«π„À≠à Hyperkalemia, increased

(suxamethonium) intraocular pressure ∂â“„Àâ

´È”Ê Õ“®¡’ªí≠À“ bradycardia

‰¥â (·°â ‰¢‚¥¬°“√„Àâ atropine)

Rocuronium 1 mg/kg 60-75 40-60 „™â‡¡◊ËÕ¡’ contraindication ‡π◊ËÕß®“°ÕÕ°ƒ∑∏‘Ïπ“π ∂â“¡’

µàÕ  succinylcholine failed airway §«√¡’°“√‡µ√’¬¡

·ºπ√Õß√—∫„Àâæ√âÕ¡ ‡™àπ

Õÿª°√≥å adjunct airway ·≈–

ºŸâ¡’ª√– ∫°“√≥å

À¡“¬‡Àµÿ: ™à«ßæ‘ —¬¢Õß¢π“¥¬“∑’Ë‡ πÕ‰«â‡ªìπ¢π“¥¬“¡“µ√∞“π‚¥¬∑—Ë«‰ª „π°“√¥Ÿ·≈ºŸâªÉ«¬„π™’«‘µ®√‘ß Õ“®¡’°“√ª√—∫‡ª≈’Ë¬π¢π“¥¬“‰¥â

µ“¡§«“¡‡À¡“– ¡¢Õß ∂“π°“√≥å ‡™àπ Õ“®≈¥¢π“¥ etomidate À√◊Õ ketamine ≈ß„πºŸâªÉ«¬∑’Ë¡’ªí≠À“ hypotension À√◊Õ‡¡◊ËÕ„™â¬“º ¡

‡™àπ ketofol (ketamine º ¡°—∫ propofol) ‚¥¬≈¥¢π“¥¬“·µà≈–µ—«‡À≈◊Õ 0.5 ¡°./°°. ‡ªìπµâπ

BP: blood pressure
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„πµà“ßª√–‡∑» malignant melanoma (MM) ¡’§«“¡™ÿ°·≈–Õÿ∫—µ‘°“√≥å∑’Ë‡æ‘Ë¡¡“°¢÷Èπ„π·µà≈–ªï ®÷ß

∑”„Àâ«ß°“√«‘∑¬“»“ µ√å°“√·æ∑¬å¡ÿàß„Àâ§«“¡ ”§—≠„π¥â“π°“√»÷°…“«‘®—¬ §âπ§«â“ ∑—Èß¥â“π “‡Àµÿ·≈–ªí®®—¬

‡ ’Ë¬ß¢Õß‚√§ °“√«‘π‘®©—¬∑’Ë¡’§«“¡√«¥‡√Á«·≈–·¡àπ¬” µ≈Õ¥®π∂÷ß°“√√—°…“∑’Ë¡’ª√– ‘∑∏‘¿“æ ·≈–«‘∏’°“√

ªÑÕß°—π∑’Ë‡À¡“– ¡  ¥—ß®–‡ÀÁπ‰¥â®“°®”π«πº≈ß“πµ’æ‘¡æå„π«“√ “√µà“ßÊ∑’Ë¡’®”π«π¡“°¢÷Èπ

 à«π„πª√–‡∑»‰∑¬π—Èπ ®“°¢âÕ¡Ÿ≈¢Õß ∂“∫—π¡–‡√Áß·Ààß™“µ‘(1) ∑’Ë¡’√“¬ß“π„π™à«ßÀ≈“¬ªï∑’Ëºà“π¡“

æ∫«à“ MM ‡ªìπ “‡Àµÿ à«ππâÕ¬¢Õß¡–‡√Áßº‘«Àπ—ß∑—ÈßÀ¡¥  √Õß®“° basal cell carcinoma (BCC) ·≈–

squamous cell carcinoma (SCC) µ“¡≈”¥—∫  ·µàÕ¬à“ß‰√°Á¥’‡¡◊ËÕ‡∑’¬∫æ¬“°√≥å¢Õß‚√§·≈â« MM π—∫«à“¡’

§«“¡ ”§—≠·≈–º≈°√–∑∫∑’Ë√ÿπ·√ß¡“°°«à“ BCC ·≈– SCC

®“°°“√¥Ÿ·≈ºŸâªÉ«¬„π·ºπ°º‘«Àπ—ß æ∫«à“ªí®®—¬∑’Ë ”§—≠∑’Ë∑”„Àâ MM ¡’æ¬“°√≥å‚√§∑’Ë§àÕπ¢â“ß√ÿπ·√ß §◊Õ

°“√„Àâ°“√«‘π‘®©—¬∑’Ëº‘¥æ≈“¥·≈–/À√◊Õ≈à“™â“  ‚¥¬ à«πÀπ÷Ëßæ∫«à“ºŸâªÉ«¬¡—°¡’ª√–«—µ‘‡§¬∑”°“√√—°…“¥â«¬«‘∏’„¥Ê

¡“°àÕπ  Õ“®‡ªìπ°“√√—°…“¥â«¬°“√„™â§«“¡√âÕπÀ√◊Õ‡≈‡´Õ√å ‚¥¬‰¡à‰¥â∑”°“√µ√«®™‘Èπ‡π◊ÈÕ„Àâ™—¥‡®π°àÕπ°“√√—°…“

‡æ√“–ºŸâ„Àâ°“√√—°…“Õ“®‡¢â“„®«à“‡ªìπ‰ΩÀ√◊Õ°√–‡π◊ÈÕ∏√√¡¥“ À√◊ÕÕ¬Ÿà„π∑’Ë∑’Ë‰¡à “¡“√∂∑”°“√µ√«®æ¬“∏‘«‘∑¬“‰¥â

Õ’° à«πÀπ÷Ëß¡“®“°°“√∑’Ëµ√«®æ∫√Õ¬‚√§∑’Ë§àÕπ¢â“ß™â“ ‡π◊ËÕß®“° MM  ¡—°®–¢÷Èπ„πµ”·Àπàß∑’Ë¬“°·°à°“√ —ß‡°µ‡ÀÁπ

‡™àπ ΩÉ“‡∑â“ ‡≈Á∫ À√◊Õ·ºàπÀ≈—ß ‚¥¬‡©æ“–„πºŸâ ŸßÕ“¬ÿ∑’ËÕ“®¡’ªí≠À“ “¬µ“√à«¡¥â«¬

¥—ßπ—Èπ ∫∑∫“∑∑’Ë ”§—≠¢Õßµ®·æ∑¬å §◊Õ §—¥°√Õß°≈ÿà¡∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß„π°“√‡°‘¥ MM ¡“µ√«®·≈–

5

Malignant melanoma:
dermatologistûs point of view

™π—∑∏å °”∏√√—µπå
Àπà«¬º‘«Àπ—ß ΩÉ“¬Õ“¬ÿ√»“ µ√å ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬

13.30-14.45 π.  ÀâÕß A
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µ‘¥µ“¡µàÕ‡π◊ËÕß √«¡∑—Èß°“√„Àâ°“√«‘π‘®©—¬∑’Ë∂Ÿ°µâÕß

·≈–√«¥‡√Á«µ—Èß·µà√Õ¬‚√§¬—ß¡’¢π“¥‡≈Á° ‡æ◊ËÕ≈¥

Õ—µ√“∑ÿææ≈¿“æ·≈–Õ—µ√“µ“¬∑’Ë®–‡°‘¥¢÷Èπ

Risk identification and assessment(2,3)

 “¡“√∂·∫àßªí®®—¬‡ ’Ë¬ß°“√‡°‘¥ MM ‰¥âÕÕ°

‡ªìπ°≈ÿà¡„À≠à Ê 2 °≈ÿà¡ §◊Õ

1. ªí®®—¬¿“¬„π

Õ“®‡°‘¥®“°§«“¡º‘¥ª°µ‘¢Õß¬’π∑’Ë∑”„Àâ

‡°‘¥ MM ‚¥¬µ√ß  ‡™àπ cdkn2a, mc1r, braf, tyr,

tyrp1 À√◊Õ slc45a2 ‡ªìπµâπ ´÷Ëß·µà≈–¬’π®–¡’§«“¡

 ”§—≠„π°“√‡°‘¥¡–‡√Áß∑’Ë¡“°πâÕ¬·µ°µà“ß°—π ·≈–

 à«π„À≠à¡—°æ∫«à“¡’ª√–«—µ‘§√Õ∫§√—«√à«¡¥â«¬ À√◊Õ

Õ“®‡ªìπ°≈ÿà¡¬’π∑’Ë∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘¢Õß°“√

´àÕ¡·´¡ DNA (DNA repair defects) ‡™àπ ‚√§

xeroderma pigmentosum

Õ’°°≈ÿà¡Àπ÷Ëß §◊Õ ¬’π∑’Ëª°µ‘·µà‡ªìπ°≈ÿà¡¬’π

∑’Ë∑”„Àâ¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥¡–‡√Áß¡“°°«à“§π∑—Ë«‰ª

‡¡◊ËÕ¡’ªí®®—¬®“°¿“¬πÕ°¡“°√–µÿâπ (genetic sus-

ceptibility to environmental exposure) ‡™àπ

°≈ÿà¡§π∑’Ë¡’º‘« ’ÕàÕπ º¡ ’·¥ß º‘«Àπ—ß‰À¡â ‰¥âßà“¬

‡¡◊ËÕ‚¥π· ß·¥¥ À√◊Õ°≈ÿà¡§π∑’Ë¡’‰Ω (acquired

melanocytic nevi) ‡°‘π 100 ‡¡Á¥ (¡’§«“¡‡ ’Ë¬ß

‡æ‘Ë¡¢÷Èπ 8-10 ‡∑à“¡“°°«à“§πª°µ‘) ¡’‰Ω∑’Ëº‘¥ª°µ‘

(atypical or dysplastic melanocytic nevi) ‡°‘π

5 ‡¡Á¥ (¡’§«“¡‡ ’Ë¬ß‡æ‘Ë¡¢÷Èπ 4-6 ‡∑à“) À√◊Õ¡’°√–

·¥¥‡ªìπ®”π«π¡“° (¡’§«“¡‡ ’Ë¬ß‡æ‘Ë¡¢÷Èπ 3-4 ‡∑à“)

2. ªí®®—¬¿“¬πÕ° ´÷Ëß¡’ “‡Àµÿ à«π„À≠à¡“

®“°°“√‚¥π· ß·¥¥·∫∫µàÕ‡π◊ËÕß (chronic sun

exposure) ·≈–·∫∫√ÿπ·√ß‡ªìπ™à«ßÊ (intense in-

termittent sun exposure)  à«ππâÕ¬‡ªìπº≈®“°

°“√‰¥â√—∫· ß·¥¥‡∑’¬¡ ‡™àπ °“√∑”º‘« ’·∑π (bed

tanning) À√◊Õ„π¿“«–°“√√—°…“∑’Ë„™â¬“°¥¿Ÿ¡‘§ÿâ¡°—π

(immunosuppressed status)

Diagnosis of MM(2,3)

°ÿ≠·® ”§—≠„π°“√√—°…“¡–‡√Áß à«π„À≠à √«¡

∂÷ß MM „Àâ¡’ª√– ‘∑∏‘¿“æ §◊Õ °“√„Àâ°“√«‘π‘®©—¬∑’Ë

∂Ÿ°µâÕß·≈–√«¥‡√Á«  πÕ°®“°Õ“»—¬°“√¥Ÿ≈—°…≥–∑’Ë

º‘¥ª°µ‘µà“ßÊ¥â«¬µ“‡ª≈à“·≈â«  „πªí®®ÿ∫—ππ’Èµ®·æ∑¬å

¬—ß¡’°“√„™â dermoscope ´÷Ëß∑”„Àâ “¡“√∂‡ÀÁπ

√“¬≈–‡Õ’¬¥¢Õßº◊Ëπ∑’Ë ‰¡à “¡“√∂¡Õß‡ÀÁπ¥â«¬µ“

‡ª≈à“‰¥â ¡“™à«¬„Àâ°“√«‘π‘©—¬∑’Ë√«¥‡√Á«·≈–·¡àπ¬”

¡“°¢÷Èπ ª√–‚¬™πå∑’Ë ”§—≠Õ◊ËπÊ §◊Õ  “¡“√∂≈¥°“√

‡®Á∫µ—« ·≈–°“√ Ÿ≠‡ ’¬∑√—æ¬“°√µà“ßÊ‡æ√“– “¡“√∂

‡≈◊Õ°√Õ¬‚√§‡©æ“–∑’Ëπà“ ß —¬¡“∑”°“√µ√«®™‘Èπ

‡π◊ÈÕ   à«π√Õ¬‚√§∑’Ë¬—ß‰¡àπà“ ß —¬¡“°  “¡“√∂„™â

°“√ —ß‡°µÕ“°“√∑“ß§≈‘π‘°µàÕ‡π◊ËÕß‰ª°àÕπ‰¥â

„π‡«™ªØ‘∫—µ‘∑—Ë«‰ª ¡—°®–Õ“»—¬À≈—°°“√

 —ß‡°µ√Õ¬‚√§∑’Ë¡’ ‚Õ°“ ‡ªìπ MM À√◊Õ atypical

(dysplastic) melanocytic nevi ∑’Ë¬Õ¡√—∫ §◊Õ

ABCDE

A: Asymmetrical √Õ¬‚√§¡’¢π“¥∑’Ë‰¡à‡∑à“°—π

‡¡◊ËÕ∑”°“√·∫àß§√÷Ëß‰¡à«à“®–·π«„¥

B: Border ¢Õ∫‰¡à‡√’¬∫ À¬÷°À¬—° À√◊Õ‡ÀÁπ

‰¡à™—¥‡®π

C: Color ¡’ ’∑’Ë‰¡à ¡Ë”‡ ¡Õ°—π À√◊Õ¡’À≈“¬ ’

„πº◊Ëπ‡¥’¬«°—π

D: Diameter ¢π“¥„À≠à‡°‘π 5 ¡¡.

D: Difference ‡ªìπ√Õ¬‚√§∑’Ë¡’≈—°…≥–À√◊Õ

Õ“°“√∑’Ë·µ°µà“ß À√◊Õ‚¥¥‡¥àπ®“°√Õ¬‚√§Õ◊ËπÊ∑’Ë¡’„π

ºŸâªÉ«¬§π§π‡¥’¬«°—π

E: Evolving ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß¢π“¥

 ’ À√◊Õ√Ÿª√à“ß„π™à«ß√–¬–‡«≈“‡ªìπ‡¥◊ÕπÀ√◊Õªï

„π∫“ß∑’Ë®–·π–π” EFG ‡æ‘Ë¡ ‡æ◊ËÕ„Àâ§√Õ∫-

§≈ÿ¡∂÷ß MM ∑’Ë‰¡à¡’ ’πÈ”µ“≈À√◊Õ¥” (amelanotic
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MM) À√◊Õ nodular MM

E: Elevated ¡’°“√πŸπ¢÷Èπ¢Õßº◊Ëπ

F: Firm ‡¡◊ËÕ®—∫º◊Ëπ„Àâ§«“¡√Ÿâ ÷°§àÕπ¢â“ß·¢Áß

·≈–·πàπ°«à“º‘«Àπ—ß¢â“ß‡§’¬ß

G: Growing ¡’°“√¢¬“¬À√◊Õ‚µ¢÷Èπ

πÕ°®“°π’È¬—ß¡’Õ“°“√· ¥ß∑’Ë„™â„π°“√ —ß‡°µ

√Õ¬‚√§∑’Ë¡’§«“¡‡ ’Ë¬ß„π°“√‡ªìπ¡–‡√Áß Ÿß ‡√’¬°«à“

çugly ducklingé sign §◊Õ≈—°…≥–¢Õß√Õ¬‚√§∑’Ë¡’

§«“¡·µ°µà“ßÀ√◊Õ‚¥¥‡¥àπ®“°√Õ¬‚√§∑’Ë¡’Õ◊ËπÊ∑’ËÕ¬Ÿà

„π§π§ππ—Èπ À√◊Õ¡’Õ¬Ÿà„π§√Õ∫§√—«π—Èπ (‡∑’¬∫‡∑à“°—∫

D: Difference)

°“√Õ“»—¬≈—°…≥–µà“ßÊ∑’Ë°≈à“«∂÷ß ®– “¡“√∂

™à«¬„π°“√«‘π‘®©—¬‰¥âª√–¡“≥‰¡à‡°‘π√âÕ¬≈– 75

‡π◊ËÕß®“°¬—ß¡’ MM ∑’Ë‰¡à¡’≈—°…≥–§«“¡º‘¥ª°µ‘¥—ß

°≈à“«Õ’°√âÕ¬≈– 10-25  ¥—ßπ—Èπ°“√Õ“»—¬ dermos-

copy ¡“™à«¬ ®–∑”„Àâ¡’§«“¡∂Ÿ°µâÕß„π°“√«‘π‘®©—¬

¡“°¢÷Èπ

Õ¬à“ß‰√°Á¥’ „πªí®®ÿ∫—ππ’È°“√„™â dermoscope

®”‡ªìπµâÕß¡’°“√Ωñ°Ωπ∑—°…–‡æ◊ËÕ„Àâ‡°‘¥§«“¡™”π“≠

·≈–‡§√◊ËÕß¡◊Õ¬—ß¡’√“§“§àÕπ¢â“ß Ÿß ®÷ß¬—ß‰¡à ‰¥âπ”

dermoscopy ¡“„™âª√–°Õ∫„π°“√«‘π‘®©—¬∑’Ë‡ªìπ

¡“µ√∞“π„π‡«™ªØ‘∫—µ‘ ·µà„πÕπ“§µÕ“®‰¥â√—∫°“√

¬Õ¡√—∫¡“°¢÷Èπ ‡æ√“–§«“¡√Ÿâ¥â“ππ’È°”≈—ßæ—≤π“·≈–

¢¬“¬µ—«¢÷ÈπÕ¬à“ß√«¥‡√Á« ®÷ß¢Õ¬—ß‰¡à°≈à“«∂÷ß°“√„™â

dermoscope ≥ ∑’Ëπ’È

Types of primary cutaneous MM(2,3)

 “¡“√∂·∫àßµ“¡≈—°…≥–¢Õßº◊Ëπ√Õ¬‚√§ÕÕ°

‰¥â‡ªìπ 4 ™π‘¥À≈—°Ê ‚¥¬°“√Õ“»—¬°“√¥Ÿ®“°≈—°…≥–

∑“ß§≈‘π‘°·≈–≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“‡ªìπÀ≈—° ‚¥¬

‰¡à‰¥â‡°’Ë¬«°—∫æ¬“°√≥å‚√§

1. Superficial spreading MM

º◊Ëπ„π™à«ß·√°®–‡ÀÁπ‡ªìπªóôπ·∫π √“∫  ’

πÈ”µ“≈ À√◊ÕπÈ”µ“≈¥” ¢Õ∫‰¡à‡√’¬∫ ‰¡à¡’Õ“°“√ „π

™à«ß·√°®–°√–®“¬ÕÕ°µ“¡·π«√“∫ (horizontal

growth phase) À√◊ÕÕ“®‡√’¬°«à“·π«√—»¡’ (radial

growth phase) µàÕ¡“‡¡◊ËÕª≈àÕ¬∑‘Èß‰«â ®–‡√‘Ë¡πŸπ

Àπ“¢÷Èπ‡ªìπ papule À√◊Õ nodule (vertical growth

phase)  ∫“ß à«π¢Õßº◊ËπÕ“®æ∫«à“¡’ regression

°≈à“«§◊Õ¡’√Õ¬‡ªìπ ’‡∑“ ¢“« À√◊Õ ’®“ß≈ß ‡™◊ËÕ«à“

‡°‘¥®“°¿“«–¿Ÿ¡‘§ÿâ¡°—π¢ÕßªÉ«¬‡√‘Ë¡µàÕµâ“π‡´≈≈åº‘¥

ª°µ‘ ¡—°æ∫∫√‘‡«≥≈”µ—«„π‡æ»™“¬ ·≈–∫√‘‡«≥¢“

„π‡æ»À≠‘ß Õ“®‡°‘¥¢÷Èπ∫πµ”·Àπàß∑’Ë¡’‰Ω‡¥‘¡ À√◊Õ

‡°‘¥¢÷Èπ„À¡à‡Õß  „π§πº‘«¢“« æ∫«à“‡ªìπ™π‘¥∑’Ëæ∫

‰¥â∫àÕ¬ ÿ¥ ª√–¡“≥√âÕ¬≈– 60-70 ‚¥¬‡©æ“–„π

™à«ßÕ“¬ÿ 40-60 ªï

¡—°«‘π‘®©—¬·¬°‚√§°—∫ atypical nevus, com-

mon nevus, seborrheic keratosis, BCC

2. Acral lentiginous MM

‡ªìπ™π‘¥∑’Ëæ∫‰¥â∫àÕ¬‚¥¬‡©æ“–„π§πº‘« ’

À√◊Õ§π‡Õ‡™’¬ µ√«®æ∫‡ªìπ®ÿ¥À√◊Õªóôπ ’πÈ”µ“≈ À√◊Õ

πÈ”µ“≈¥” ‚¥¬ ’®–‰¡à ¡Ë”‡ ¡Õ°—π∑—Èß√Õ¬‚√§ ¢Õ∫

‰¡à‡√’¬∫ µ”·Àπàß∑’Ëæ∫‰¥â∫àÕ¬ §◊Õ ΩÉ“‡∑â“ ´÷Ëß¡—°®–

‰¥â√—∫°“√«‘π‘®©—¬∑’Ë≈à“™â“ ‡æ√“–‡ªìπ®ÿ¥∑’Ë‰¡à‰¥â —ß‡°µ

‡ÀÁπ‰¥âßà“¬

Õ’°µ”·Àπàß∑’Ë “¡“√∂æ∫‰¥â §◊Õ ∑’Ë„µâ‡≈Á∫

(subungual MM) ‚¥¬®–‡√‘Ë¡®“°∫√‘‡«≥ nail ma-

trix ‡æ√“–‡ªìπµ”·Àπàß∑’Ë¡’ melanocyte Õ¬Ÿà ‚¥¬

µ√«®æ∫‡ªìπªóôπ ’πÈ”µ“≈ÕàÕπ πÈ”µ“≈‡¢â¡À√◊Õ¥”  ’

‰¡à ¡Ë”‡ ¡Õ ∫√‘‡«≥®¡Ÿ°‡≈Á∫ (proximal nail fold)

·≈–°√–®“¬ÕÕ°¡“∑—Èß¥â“π‚§π‡≈Á∫ ‡ÀÁπ‡ªìπ√Õ¬

‚√§∑’Ëº‘«Àπ—ß¡’ ’‰¡à ¡Ë”‡ ¡Õ ‡√’¬° Hutchinsonûs

sign ·≈–¥â“πª≈“¬‡≈Á∫‡ÀÁπ‡ªìπ‡ âπ ’πÈ”µ“≈À√◊Õ

¥” ∑’Ë¡’ ’·≈–¢π“¥∑’Ë·µ°µà“ß¿“¬„π‡ âπ‡¥’¬«°—π  „π

°√≥’∑’Ë‡ªìπ¡“°Õ“®æ∫«à“¡’ ·ºàπ‡≈Á∫º‘¥√Ÿª (nail dys-

trophy) ‰¥â  ¡—°‡®Õ∑’Ëπ‘È«À—«¡◊Õ·≈–‡∑â“
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°“√«‘π‘®©—¬·¬°‚√§°—∫ plantar wart,

hematoma, palmoplantar nevus, longitudinal

melanonychia, onychomycosis, pyogenic granu-

loma

3. Nodular MM

‡ªìπ MM ™π‘¥∑’Ë¡’°“√‚µ·≈–πŸπÀπ“‡√Á«

(rapid vertical growth phase) ¿“¬„π√–¬–

‡«≈“‡ªìπ —ª¥“ÀåÀ√◊Õ‡¥◊Õπ ∑”„Àâ¡—°‡ªìπ™π‘¥∑’Ë¡’

§«“¡Àπ“¡“°∑’Ë ÿ¥‡«≈“µ√«®æ∫ ‚¥¬∑—Ë«‰ª ¡—°‰¡à¡’

°“√µ√«®æ∫≈—°…≥–§«“¡º‘¥ª°µ‘ ABC ‡π◊ËÕß®“°®–

‡ªìπ¡–‡√Áß∑’Ë¡’√Ÿª√à“ß ¡¡“µ√ ¢Õ∫‡¢µ™—¥‡®π·≈– ’

∑’Ë ¡Ë”‡ ¡Õ°—π∑—Èß√Õ¬‚√§   à«π„À≠à¡—°¢÷Èπµ“¡µ—«

Nodular MM ¡’∑—Èß™π‘¥∑’Ë¡’ ’πÈ”µ“≈À√◊Õ¥” (pig-

mented lesions) À√◊Õ™π‘¥∑’Ë‰¡à¡’ ’πÈ”µ“≈À√◊Õ¥”

(amelanotic lesions) ´÷ËßÕ“®∑”„Àâ¡’°“√«‘π‘®©—¬∑’Ë

º‘¥æ≈“¥‡ªìπ√Õ¬‚√§™π‘¥Õ◊Ëπ ‡™àπ pyogenic granu-

loma  ‡ªìπµâπ

°“√«‘π‘®©—¬·¬°‚√§∑’Ë‡ªìπ pigmented lesions

§◊Õ common nevus, Blue nevus, Pigmented BCC

 à«π°“√«‘π‘®©—¬·¬°‚√§¢Õß amelanotic lesions

§◊Õ BCC, hemangioma, pyogenic granuloma,

merkel cell carcinoma

4. Lentigo MM

‡ªìπ MM ™π‘¥∑’Ë¡’°“√‚µ·π«√“∫§àÕπ¢â“ß

™â“·≈–π“π (prolonged horizontal growth phase)

‡ªìπªóôπ ’πÈ”µ“≈√“∫ §àÕ¬Ê¢¬“¬¢π“¥¢÷Èπ ‡¡◊ËÕ‚µ¢÷Èπ

®–‡√‘Ë¡‡ÀÁπ¢Õ∫‡¢µ∑’Ë‰¡à™—¥·≈– ’∑’Ë ‰¡à ¡Ë”‡ ¡Õ „π

√–¬–∑â“¬Õ“®µ√«®æ∫«à“‡√‘Ë¡¡’§«“¡πŸπÀπ“‡≈Á°πâÕ¬

·∫àß‡ªìπ Õß™π‘¥‚¥¬°“√µ√«®∑“ßæ¬“∏‘«‘∑¬“ §◊Õ

1) lentigo maligna ‡ªìπ√–¬–∑’Ë‡ªìπ MM in situ

‚¥¬¡’§«“¡º‘¥ª°µ‘Õ¬Ÿà‡©æ“–„π™—Èπ epidermis

2) lentigo MM ‡ªìπ√–¬–∑’Ë‡√‘Ë¡°“√‡®√‘≠‡µ‘∫‚µ

(invasion) °√–®“¬‡°‘π™—Èπ epidermis ‡ªìπ™π‘¥

∑’Ë¡—°æ∫„π§π ŸßÕ“¬ÿ¡“° ·≈–¡’ª√–«—µ‘°“√ —¡º— 

· ß·¥¥Õ¬à“ßµàÕ‡π◊ËÕß¡“‡ªìπ‡«≈“π“π ‚¥¬¡—°µ√«®

æ∫∫√‘‡«≥„∫Àπâ“ ·°â¡ ®¡Ÿ° À√◊Õ„∫ÀŸ lentigo MM

¡—°¡’ªí≠À“‡√◊ËÕß recurrent rate ∑’Ë Ÿß ‡π◊ËÕß®“°¡’

horizontal growth phase ¡“°

Lenigo MM ¡—°µâÕß«‘π‘®©—¬·¬°‚√§®“°

solar lentigo, pigmented actinic keratosis, flat

seborrheic keratosis, superficial spreading BCC

Histological findings in MM(2-5)

°“√µ√«®æ¬“∏‘«‘∑¬“∂◊Õ‡ªìπ gold standard

„π°“√«‘π‘®©—¬ MM ‚¥¬∑—Èßπ’È§«“¡∂Ÿ°µâÕß„π°“√

«‘π‘®©—¬®–¢÷ÈπÕ¬Ÿà°—∫§«“¡‡À¡“– ¡„π°“√‡≈◊Õ°

µ”·Àπàß∑”·≈–«‘∏’°“√ºà“µ—¥ (biopsy) √Õ¬‚√§

°√–∫«π°“√‡µ√’¬¡™‘Èπ‡π◊ÈÕ·≈–ª√– ∫°“√≥å¢Õß

æ¬“∏‘·æ∑¬åÀ√◊Õµ®æ¬“∏‘·æ∑¬å

°“√‡≈◊Õ°µ”·Àπàß∑’Ë∑”°“√µ—¥√Õ¬‚√§ ‚¥¬

∑—Ë«‰ª®–‡≈◊Õ°®“°µ”·Àπàß∑’Ë¡’§«“¡º‘¥ª°µ‘ µ“¡

ABCDEFG À√◊Õ ugly duckling sign À√◊Õ§«“¡

º‘¥ª°µ‘∑’Ë “¡“√∂µ√«®‡®Õ‰¥â®“° dermoscopy ∂â“

‡ªìπ√Õ¬‚√§¢π“¥‡≈Á° “¡“√∂µ—¥¡“∑—Èß√Õ¬‚√§ (ex-

cisional biopsy) ‰¥â  Õ¬à“ßπâÕ¬„Àâµ—¥æÕ¥’°—∫¢Õ∫

¢Õß√Õ¬‚√§  ·µà„π°√≥’∑’Ë√Õ¬‚√§¡’¢π“¥„À≠à ‰¡à

 “¡“√∂µ—¥¡“∑—Èß√Õ¬‚√§‰¥â „Àâ‡≈◊Õ°µ”·Àπàß∑’Ë¡’

§«“¡º‘¥ª°µ‘ ‡™àπ ¡’§«“¡πŸπÀπ“  ’‰¡à ¡Ë”‡ ¡Õ ¡’

‡≈◊Õ¥ÕÕ° À√◊Õ¢Õ∫‰¡à™—¥ ‚¥¬∑”°“√‡≈◊Õ°µ—¥∫“ß

 à«π (incisional biopsy) ‚¥¬„Àâ ‰¥â∑—Èß√Õ¬‚√§·≈–

º‘«Àπ—ßª°µ‘¢â“ß‡§’¬ß ∑—Èßπ’È§«√µ—¥Õ¬à“ßπâÕ¬„Àâ≈÷°∂÷ß

™—Èπ subcutaneous tissue ¥â«¬ ‡æ◊ËÕ∑’Ë®–‰¥â¢âÕ¡Ÿ≈

§√∫∂â«π∑—Èß„π·ßà¢Õ∫‡¢µ¢Õß√Õ¬‚√§·≈–§«“¡≈÷°

®“°°“√¥Ÿæ¬“∏‘«‘∑¬“ „π°√≥’∑’Ë‰¥â™‘Èπ‡π◊ÈÕ∑’Ë‰¡à‡À¡“–

 ¡„π°“√·ª≈º≈ §«√æ‘®“√≥“∑” biopsy ´È”

„π°“√∑” biopsy ∑’Ë‡≈Á∫ „Àâæ‘®“√≥“∂Õ¥
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·ºàπ‡≈Á∫ (nail extraction) °àÕπ ‡æ◊ËÕ„Àâ¥Ÿ¢Õ∫‡¢µ

¢Õß√Õ¬‚√§∑’Ë™—¥‡®π §«√ biopsy „Àâ ‰¥â nail matrix

·≈–/À√◊Õ nail bed ‚¥¬§«√„Àâ§”·π–π”°—∫ºŸâªÉ«¬

°àÕπ∑”«à“ À≈—ß∑” biopsy ‡≈Á∫¡’‚Õ°“ ∑’Ë®–º‘¥√Ÿª

∫“ß≈ß À√◊Õ¡’¢π“¥‡≈Á°≈ß‰¥â

‚¥¬∑—Ë«‰ª·≈â« ‡¡◊ËÕ‰¥â™‘Èπ‡π◊ÈÕ∑’Ëºà“π°√–∫«π°“√

fix ¥â«¬øÕ√å¡“≈’π·≈–¬âÕ¡¥â«¬«‘∏’ hematoxylin

and eosin ·≈â« æ¬“∏‘·æ∑¬åÀ√◊Õµ®æ¬“∏‘·æ∑¬å®–

 “¡“√∂Õà“π™‘Èπ‡π◊ÈÕ‰¥â ‚¥¬‰¡à®”‡ªìπµâÕß¡’°“√¬âÕ¡

æ‘‡»…‡æ‘Ë¡‡µ‘¡ ¬°‡«âπ„π∫“ß°√≥’∑’ËµâÕß°“√·¬°

melanocyte ∑’Ë¡’√Ÿª√à“ß§≈â“¬°—∫‡´≈≈å™π‘¥Õ◊ËπÊ Õ“®

®”‡ªìπµâÕß¡’°“√ —Ëß¬âÕ¡æ‘‡»…‡æ‘Ë¡‡µ‘¡ ‡™àπ HMB-

45, Melan-A/MART-1, S100 protein ‡ªìπµâπ

°“√¥Ÿ≈—°…≥–æ¬“∏‘«‘∑¬“¢Õß MM ®–Õ“»—¬

°“√¥Ÿ®“°∑—Èß 2 ≈—°…≥–„À≠àª√–°Õ∫°—π §◊Õ ∑—Èß

cytologic feature ·≈– architectural feature

 à«π≈—°…≥–æ¬“∏‘«‘∑¬“„π·µà≈–™π‘¥¢Õß MM Õ“®

¡’≈—°…≥–∑’Ë·µ°µà“ß‚¥¬‡©æ“–¡“°¢÷Èπ ·µà¢Õ‰¡à

°≈à“«∂÷ß„π∑’Ëπ’È

Cytologic feature ®–ª√–°Õ∫¥â«¬°“√¥Ÿ

- ¢π“¥¢Õß‡´≈≈å·≈–π‘«‡§≈’¬ ∑’Ë„À≠à¢÷Èπ

(cellular and nuclear enlargement)

- Õ—µ√“ à«π¢Õß¢π“¥π‘«‡§≈’¬ µàÕ¢π“¥

¢Õß‡´≈≈å∑’Ë‡æ‘Ë¡¢÷Èπ (increased nuclear to cellular

ratio)

- °“√¥Ÿ§«“¡·µ°µà“ß¢Õßπ‘«‡§≈’¬ „π

·µà≈–‡´≈≈å (nuclear pleomorphism)

- °“√µ‘¥ ’‡¢â¡¢÷Èπ¢Õßπ‘«‡§≈’¬  (hyper-

chromasia of nuclei)

- °“√¡’°“√·∫àßµ—«∑’Ë‡æ‘Ë¡¡“°¢÷Èπ°«à“¿“«–

ª°µ‘ (presence of mitoses)

- °“√µ√«®æ∫ melanocyte ¢π“¥„À≠à

∑’ËÕ¬Ÿà‡ªìπµ—«‡¥’Ë¬«Ê„π™—Èπ∫π¢Õß epidermis (Pagetoid

spreading) ·µà≈—°…≥–π’È “¡“√∂æ∫‰¥â„π√Õ¬‚√§

Õ◊Ëπ∑’Ë‰¡à„™à MM ¥â«¬

 à«π architectural feature ®–‡πâπ°“√¥Ÿ«à“

- §«“¡Àπ“·≈–¢π“¥

- ≈—°…≥– ¡¡“µ√∑’Ë‰¡à ¡¡“µ√ (asym-

metry)

- ¡’¢Õ∫‡¢µ∑’Ë‰¡à™—¥ (poor circumscrip-

tion) ‚¥¬¥Ÿ«à“¡’ melanocyte ∑’Ë¡’≈—°…≥–º‘¥ª°µ‘

°√–®“¬ÕÕ°‰ª®“°°≈ÿà¡‡´≈≈å (nest of melanocytes)

°≈ÿà¡ ÿ¥∑â“¬®“°¢Õ∫¢Õß√Õ¬‚√§À√◊Õ‰¡à

- ≈—°…≥–¢Õß nest of melanocyte „π

™—Èπ lower epidermis ·≈– dermis «à“¡’¢π“¥·≈–

√Ÿª√à“ß∑’Ë·µ°µà“ß°—π ·≈–¡—°®–¡’‡™◊ËÕ¡µàÕ°—π

- °“√‡ª≈’Ë¬π·ª≈ß¢Õß°“√‡√’¬ßµ—«¢Õß

melanocyte ∑’Ëº‘¥ª°µ‘ ́ ÷Ëß‚¥¬ª°µ‘ melanocyte ®–

Õ¬Ÿà√«¡°—π‡ªìπ nest „π lower epidermis ·≈–®–

·¬°Õ¬Ÿàµ—«‡¥’Ë¬«„π™—Èπ∑’Ë ŸßÊ¢÷Èπ ·µà„π MM ®–æ∫

«à“¬—ß¡’ nest of melanocytes „π™—Èπ epidermis

¥â“π∫π (lack of maturation pattern)

‡¡◊ËÕ™‘Èπ‡π◊ÈÕ¡’≈—°…≥–∑’Ë‡¢â“‰¥â°—∫°“√«‘π‘®©—¬

MM ·≈â« æ¬“∏‘·æ∑¬åÀ√◊Õµ®æ¬“∏‘·æ∑¬å®–¥Ÿ

≈—°…≥–Õ◊ËπÊª√–°Õ∫‡æ◊ËÕ°“√ª√–‡¡‘π√–¬–¢Õß‚√§

(staging) ·≈–æ¬“°√≥å¢Õß‚√§ (prognosis) ·≈â«

®–√“¬ß“π¡“æ√âÕ¡°—π∑—ÈßÀ¡¥„π§√“«‡¥’¬«°—π

≈—°…≥–∑’Ë°≈à“«§◊Õ

- Histologic pattern subtype ‚¥¬∑—Ë«‰ª

™π‘¥¢Õß MM ®“°≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“ ‰¡à§àÕ¬

¡’º≈µàÕæ¬“°√≥å‚√§¡“°π—° ¬°‡«âπ∫“ß™π‘¥‡™àπ

Lentigo MM  ¡—°®–¡’æ¬“°√≥å‚√§‚¥¬√«¡∑’Ë¥’°«à“

‡æ√“–°“√¥”‡π‘π‚√§§àÕπ¢â“ß™â“ ·µàÕ“®¡’Õ—µ√“°“√

recurrent  Ÿß°«à“ ‡æ√“–¡’°“√‚µ·π«√“∫§àÕπ¢â“ß¡“°

- Vertical growth phase §◊Õ °“√µ√«®æ∫

«à“¡–‡√Áß‡√‘Ë¡¡’°“√‡®√‘≠‡µ‘∫‚µ„π·π«µ—Èß©“°°—∫
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epidermis ‚¥¬‡ÀÁπ≈—°…≥–¢Õß nest of tumor cells

„π™—Èπ dermis ∑’Ë¡’¢π“¥„À≠à°«à“ nest ∑’Ë„À≠à∑’Ë ÿ¥

„π™—Èπ epidermis À√◊Õæ∫«à“¡’ mitosis „π™—Èπ

dermis ´÷Ëß∫àß∫Õ°∂÷ßæ¬“°√≥å‚√§∑’Ë‰¡à¥’

- Breslow depth §◊Õ §«“¡Àπ“∑’Ë«—¥®“°™—Èπ

stratum granulosum ¢Õß epidermis ¥â“π∫π

∂÷ß®ÿ¥∑’Ë‡ÀÁπ‡´≈≈å melanocyte ∑’Ëº‘¥ª°µ‘ „π°√≥’∑’Ë

¡’ ulcer „Àâ«—¥®“° base ¢Õß ulcer ÷́Ëß®–‡ªìπµ—«

 ”§—≠„π°“√·∫àß√–¬–¢Õß‚√§

- Clark level „πªí®®ÿ∫—π¡—°®–„™â„π°√≥’∑’Ë

¡–‡√Áß≈ß≈÷°°«à“ 1 ¡¡. ‚¥¬‡ªìπ°“√¥Ÿ™—Èπ∑’Ë melano-

cyte º‘¥ª°µ‘≈ß‰ª„π√–¥—∫∑’Ë≈÷° ÿ¥‚¥¬·∫àß‡ªìπ√–¥—∫

Level I Õ¬Ÿà„π™—Èπ epidermis

Level II ‡√‘Ë¡≈÷°≈ß‰ª„π™—Èπ papillary

dermis

Level III Õ¬Ÿà„π papillary dermis ‡µÁ¡

™—Èπ

Level IV ‡√‘Ë¡≈÷°≈ß‰ª„π™—Èπ reticular

dermis

Level V ‡√‘Ë¡≈÷°≈ß‰ª„π™—Èπ subcuta-

neous tissue

- Mitotic rate π—∫®“° mitosis ∑’Ëæ∫„π™—Èπ

dermis ‚¥¬‡≈◊Õ°π—∫®“°∫√‘‡«≥∑’Ë¡’ mitotic rate

¡“° ÿ¥ ‚¥¬π—∫®“°æ◊Èπ∑’Ë 1 µ√.¡¡. (ª√–¡“≥ 4.5

field ¢Õß°≈âÕß‡¡◊ËÕ¥Ÿ¥â«¬À—«¢π“¥ 40 ‡∑à“) „π°√≥’

æ∫µ—Èß·µà 1 mitosis ¢÷Èπ‰ª ®–¡’æ¬“°√≥å‚√§∑’Ë·¬à

°«à“

- Ulceration ‡ªìπ·º≈∑’Ë‡°‘¥®“°µ—«¡–‡√Áß

∑”„Àâ¡’ epidermis À“¬∑—Èß™—Èπ (full-thickness loss)

‚¥¬µâÕß¡’‡´≈≈å¡–‡√Áß·≈–‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«Õ◊ËπÊÕ¬Ÿà

≈âÕ¡√Õ∫ ‡æ◊ËÕ„Àâ¡—Ëπ„®«à“‰¡à‰¥â‡°‘¥®“°°“√µ—¥™‘Èπ‡π◊ÈÕ

„π°√≥’∑’Ë¡’ ulceration ®–¡’æ¬“°√≥å‚√§∑’Ë·¬à°«à“

- Regression ¡’™àÕß«à“ß¢Õß‡π◊ÈÕ¡–‡√Áß∑’Ë‡«âπ

À“¬‰ª ·≈–∂Ÿ°·∑√°¥â«¬ fibrosis ·≈– mono-

nuclear cells ∑’Ë ”§—≠ §◊Õ lymphocyte ·≈–

melanophage æ√âÕ¡∑—Èß¡’°“√ßÕ°¢ÕßÀ≈Õ¥‡≈◊Õ¥

ΩÕ¬ (vascular proliferation) ´÷Ëß„πªí®®ÿ∫—π‡™◊ËÕ«à“

 —¡æ—π∏å°—∫æ¬“°√≥å‚√§∑’Ë ‰¡à¥’ ‡π◊ËÕß®“°¡’Õ—µ√“

metastasis  Ÿß

- Satellitosis ‡ÀÁπ‡ªìπ nest of tumor cells

∑’Ë¡’¢π“¥„À≠à°«à“ 0.5 ¡¡. °√–®“¬Õ¬Ÿà„π™—Èπ reticu-

lar dermis À√◊Õ subcutaneous tissue ‚¥¬Àà“ß

®“°°âÕπ¡–‡√ÁßÀ≈—° ¡“°°«à“ 0.3 ¡¡. ‚¥¬¡’ dermis

∑’Ëª°µ‘§—Ëπ°≈“ß

- Angiolymphoid spread ‡ÀÁπ‡´≈≈å¡–‡√Áß

‡¢â“‰ªÕ¬Ÿà„πÀ≈Õ¥‡≈◊Õ¥À√◊ÕÀ≈Õ¥πÈ”‡À≈◊Õß À√◊Õ¡’

°“√·∑√°Õ¬Ÿà„πºπ—ß¢ÕßÀ≈Õ¥‡≈◊Õ¥ ∫àß∫Õ°∂÷ßæ¬“-

°√≥å‚√§∑’Ë‰¡à¥’

- Neurotropism µ√«®æ∫‡´≈≈å¡–‡√ÁßÕ¬Ÿàµ‘¥

°—∫‡ âπª√– “∑ ∫àß∫Õ°∂÷ßæ¬“°√≥å‚√§∑’Ë‰¡à¥’

- Tumor-infiltrating lymphocyte ®–‡ÀÁπ

‡ªìπ lymphocyte ¡“‡√’¬ßµàÕ‡ªìπ·∂«µàÕ‡π◊ËÕß°—π

Õ¬Ÿà≈âÕ¡√Õ∫°âÕπ¡–‡√Áß À√◊Õ¡’°“√·∑√°°√–®“¬

‡¢â“‰ª„π°âÕπ∑—Ë«Ê ´÷Ëß∂â“æ∫≈—°…≥–¥—ß°≈à“«∂◊Õ«à“¡’

æ¬“°√≥å‚√§∑’Ë§àÕπ¢â“ß¥’ ‡æ√“–∂◊Õ«à“√à“ß°“¬¡’

ªØ‘°‘√‘¬“µÕ∫ πÕßµàÕ¡–‡√Áß

- Margin ‚¥¬®–√“¬ß“π®“°∑—Èß¥â“π peri-

pheral ·≈– deep margin

Clinical practice
‚¥¬√«¡·≈â« ‡¡◊ËÕæ∫ºŸâªÉ«¬∑’Ë¡“¢Õ√—∫°“√

µ√«®§—¥°√Õß MM §«√∑”°“√´—°ª√–«—µ‘·≈–µ√«®

√à“ß°“¬¢ÕßºŸâªÉ«¬„Àâ≈–‡Õ’¬¥‡æ◊ËÕ°“√ª√–‡¡‘π§«“¡

‡ ’Ë¬ß„π·µà≈–√“¬

ª√–«—µ‘

- ª√–«—µ‘ à«πµ—«·≈–ª√–«—µ‘§√Õ∫§√—«‡°’Ë¬«°—∫
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MM

- ª√–«—µ‘¢Õß°“√‚¥π· ß·¥¥„π∏√√¡™“µ‘

À√◊Õ‰¥â√—∫· ß·¥¥‡∑’¬¡

- ª√–«—µ‘º‘«Àπ—ß∑’Ë‰À¡â ‰¥âßà“¬‡¡◊ËÕ‚¥π· ß·¥¥

- ª√–«—µ‘°“√√—°…“‚¥¬¬“°¥¿Ÿ¡‘§ÿâ¡°—π

µ√«®√à“ß°“¬

- ºŸâªÉ«¬º‘«¢“« º¡·¥ß µ“ ’øÑ“

- º‘«Àπ—ß∑’Ë¡’‰Ω·∫∫µà“ßÊ À√◊Õ¡’°√–·¥¥ ‡ªìπ

®”π«π¡“°

- µ√«®√à“ß°“¬„π∫√‘‡«≥µà“ßÊ ∑’ËÕ“®‡ªìπ®ÿ¥

∑’Ë¬“°·°à°“√¡Õß‡ÀÁπ ‡™àπ µ“ ™àÕßª“° À≈—ß ΩÉ“¡◊Õ

·≈–ΩÉ“‡∑â“ ßà“¡π‘È« ‡≈Á∫∑ÿ°‡≈Á∫ √«¡∂÷ßÕ«—¬«–‡æ»¥â«¬

·≈–‡¡◊ËÕºŸâªÉ«¬‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ MM

·≈â«  ‘Ëß∑’Ë·æ∑¬å§«√∑” §◊Õ °“√°≈—∫‰ª´—°ª√–«—µ‘

·≈–µ√«®√à“ß°“¬„π√–∫∫µà“ßÊ ‡æ‘Ë¡‡µ‘¡‚¥¬≈–‡Õ’¬¥

·≈–‡πâπ°“√µ√«®º‘«Àπ—ß à«πµà“ßÊ ¢Õß√à“ß°“¬

(total body skin examination) ·≈–√–∫∫µàÕ¡-

πÈ”‡À≈◊Õß∑’Ë‡°’Ë¬«¢âÕß (regional and distant lymph

nodes) ‡æ◊ËÕª√–‡¡‘π√–¬–¢Õß‚√§ (staging) ∑’Ë∂Ÿ°

µâÕß „πºŸâªÉ«¬∑’Ë‡ªìπ MM ‡©æ“–∑’Ë·≈–¬—ß‰¡à¡’Õ“°“√

Õ¬à“ßÕ◊Ëπ√à«¡¥â«¬ ¬—ß‰¡à¡’°“√·π–π”„Àâ∑”°“√µ√«®

∑“ßÀâÕßªØ‘∫—µ‘°“√À√◊Õ°“√µ√«®∑“ß√—ß ’‡æ‘Ë¡‡µ‘¡

°“√ª√–‡¡‘π√–¬–¢Õß‚√§„ÀâÕ“»—¬¢âÕ¡Ÿ≈®“°°“√ —́°

ª√–«—µ‘∑’Ë≈–‡Õ’¬¥ °“√µ√«®√à“ß°“¬∑’Ë§√∫∂â«π·≈–

º≈æ¬“∏‘«‘∑¬“∑’Ë™—¥‡®π‡∑à“π—Èπ  à«π∂â“¡’Õ“°“√º‘¥

ª°µ‘„¥Ê ®÷ß§«√∑”°“√µ√«®‡æ‘Ë¡‡µ‘¡µ“¡¢âÕ¡Ÿ≈∑’Ë

µ√«®æ∫

Management(5)

°“√√—°…“¢ÕßºŸâªÉ«¬ MM ®–‡ªìπ°“√√—°…“

√à«¡®“°·æ∑¬åÀ≈“¬Ê “¢“ ‚¥¬®–¡’·æ∑¬å»—¬≈°√√¡

À√◊Õ»—≈¬°√√¡µ°·µàß Õ“¬ÿ√·æ∑¬åºŸâ‡™’Ë¬«™“≠¥â“π

‚√§¡–‡√Áß ·≈–√—ß ’·æ∑¬å ‡¢â“√à«¡„π°“√√—°…“·≈â«

·µà°√≥’ à«π„À≠à·≈â« ‡¡◊ËÕ·æ∑¬åº‘«Àπ—ß∑”°“√

«‘π‘®©—¬‰¥â·≈â« ®– àßª√÷°…“»—≈¬·æ∑¬å‡æ◊ËÕ∑”°“√

√—°…“¥â«¬°“√ºà“µ—¥ ·≈–„π∫“ß√“¬Õ“®æ‘®“√≥“°“√

‡≈◊Õ°µ—¥µàÕ¡πÈ”‡À≈◊Õß¡“µ√«® ‡æ◊ËÕ°“√ª√–‡¡‘π

√–¬–¢Õß‚√§∑’Ë·¡àπ¬”¡“°¢÷Èπ

Follow up(5)

„πªí®®ÿ∫—ππ’È ¬—ß‰¡à¡’°“√°”Àπ¥√–¬–‡«≈“·≈–

°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√À√◊Õ°“√µ√«®∑“ß√—ß ’∑’Ë

™—¥‡®π„π°“√µ‘¥µ“¡ºŸâªÉ«¬ ·µàÕ¬à“ßπâÕ¬§«√

·π–π”„ÀâºŸâªÉ«¬µ√«®º‘«Àπ—ß¢Õßµπ‡Õß·≈–§≈”

µàÕ¡πÈ”‡À≈◊Õß¢Õßµπ‡Õß Õ¬à“ß ¡Ë”‡ ¡Õ ∂â“æ∫

§«“¡º‘¥ª°µ‘§«√√’∫¡“ª√÷°…“·æ∑¬å ·≈–·æ∑¬å

§«√®–π—¥ºŸâªÉ«¬¡“∑”°“√´—°ª√–«—µ‘·≈–µ√«®

√à“ß°“¬‚¥¬≈–‡Õ’¬¥Õ¬à“ßπâÕ¬ªï≈–§√—ÈßÀ√◊Õµ“¡∑’Ë

‡ÀÁπ‡À¡“– ¡

Prevention(6)

°“√ªÑÕß°—π·≈–À≈’°‡≈’Ë¬ß· ß·¥¥ ‡æ◊ËÕ‰¡à‡°‘¥

sun burn À√◊Õ°“√ – ¡°“√‚¥π·¥¥µàÕ‡π◊ËÕß‡ªìπ

√–¬–‡«≈“π“π ‚¥¬§«√‡√‘Ë¡µ—Èß·µà„π«—¬‡¥Á°µàÕ¡“

®π∂÷ßºŸâ„À≠à ¥â«¬«‘∏’∑’Ë∂Ÿ°µâÕß ‡™àπ °“√„™â§√’¡°—π

·¥¥ °“√„™âÕÿª°√≥å°—π·¥¥®“°°“√·µàß°“¬À√◊Õ

°“√¢—∫√∂  “¡“√∂™à«¬≈¥Õÿ∫—µ‘°“√≥å°“√‡°‘¥¡–‡√Áß

º‘«Àπ—ß √«¡∂÷ß MM ‰¥â „π∞“π–¢Õßµ®·æ∑¬å ®÷ß

§«√„Àâ§«“¡√Ÿâ §”·π–π” ·≈–‡º¬·æ√à«‘∏’µà“ßÊ∑’Ë∂Ÿ°

µâÕß„Àâ·°à —ß§¡
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°“√√—°…“¡–‡√Áß‡µâ“π¡·µ°µà“ß®“°°“√√—°…“¡–‡√Áß™π‘¥Õ◊Ëπ ‡π◊ËÕß®“°‡ªìπÕ«—¬«–∑’Ë¡’ à«π ”§—≠µàÕ°“√

¥”√ß™’«‘µ¢Õß µ√’ §◊Õ º≈∑“ß¥â“π¿“æ≈—°…≥å ´÷Ëß¡’ à«π„π°“√æ‘®“√≥“°“√√—°…“ ·µà‡ªÑ“À¡“¬À≈—°¬—ß§ßµâÕß

‡πâπ∑’Ë®ÿ¥ª√– ß§å„π°“√À“¬®“°‚√§ ‰¡à‡°‘¥°“√‡ªìπ´È” ®ÿ¥ª√– ß§å‡√◊ËÕß¿“æ≈—°…≥å¡’§«“¡ ”§—≠·µà§«√§‘¥∂÷ß

‡ªìπ≈”¥—∫ 2  „π∫“ß°√≥’ ‡™àπ µ√«®æ∫‚√§„π√–¬–‡√‘Ë¡µâπ °“√√—°…“„Àâ∫√√≈ÿ∑—Èß 2 ®ÿ¥ª√– ß§å “¡“√∂∑”‰¥â

·µà∫“ß°√≥’ °“√√—°…“„ÀâÀ“¬¢“¥®“°‚√§Õ“®¡’º≈∑“ß¿“æ≈—°…≥å∑’Ë‰¡àπà“æ÷ßæÕ„® ‡π◊ËÕß®“°µ√«®æ∫‰¡à„™à

√–¬–‡√‘Ë¡µâπ (stages I and II)

„πÕ¥’µ°“√ºà“µ—¥√—°…“¡–‡√Áß‡µâ“π¡ §◊Õ °“√ºà“µ—¥‡µâ“π¡ÕÕ°∑—Èß‡µâ“π¡ ·≈–‡≈“–µàÕ¡πÈ”‡À≈◊ÕßÕÕ°

(modified radical mastectomy, MRM) ´÷Ëß∑”„π¬ÿ§∑’Ë‰¡à¡’°“√√—°…“ systemic Õ◊Ëπ  ·≈–‡¡◊ËÕµ‘¥µ“¡‰ªæ∫

«à“¬—ß¡’ºŸâªÉ«¬∑’Ë°≈—∫‡ªìπ´È”®”π«π¡“° ·¡â«à“∑”°“√µ—¥‡µâ“π¡À¡¥·≈â«  µàÕ¡“™à«ßªï §.». 1970 ‡√‘Ë¡¡’°“√√—°…“

¥â«¬ chemotherapy ®÷ß‡°‘¥°“√ºà“µ—¥¥â«¬«‘∏’‡°Á∫‡µâ“π¡ (BCT, breast-conserving therapy) ÷́Ëß„π

√–¬–π—Èπ¬—ß‡ΩÑ“µ‘¥µ“¡º≈°“√√—°…“√–À«à“ß°“√ºà“µ—¥‡µâ“π¡ÕÕ°·≈–°“√ºà“µ—¥·∫∫‡°Á∫‡µâ“π¡ ‡æ◊ËÕ„Àâ ‰¥â

«‘∏’°“√√—°…“∑’Ë‡ªìπ¡“µ√∞“π ¡’ß“π«‘®—¬·∫∫ randomized control trial (RCT) „À≠àÕ¬Ÿà 4 √“¬ß“π ÷́Ëß¡’

√“¬≈–‡Õ’¬¥„π°“√§—¥‡≈◊Õ°ºŸâªÉ«¬·≈–«‘∏’°“√√—°…“·µ°µà“ß°—π„π 4 √“¬ß“ππ’È  ·≈–®“°°“√‡ΩÑ“µ‘¥µ“¡‡ªìπ

‡«≈“Õ¬à“ßπâÕ¬ 20 ªï   ∑—Èß 4 √“¬ß“πæ∫«à“ °“√¡’™’«‘µ√Õ¥ (overall survival) √–À«à“ß MRM ·≈– BCT

‡∑à“°—π  ·µà°“√°≈—∫‡ªìπ´È”¢Õß‚√§æ∫„π BCT ¡“°°«à“ MRM   „π∫“ß√“¬ß“π trials ¥—ß°≈à“« ‰¥â·°à Milan

6

Advance management to achieve curative and
cosmetic outcomes in breast cancer
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I, NSABP: B-06, EORTC ·≈– DBCG-82TM

Milan trial(1) ‡√‘Ë¡ªï §.». 1973-1980  ®”π«π

ºŸâªÉ«¬ 701 √“¬   ‚¥¬¡’Õ“¬ÿ <70 ªï  pathological

T1, clinical N0 ‡æ◊ËÕ∑” RCT  ‚¥¬°≈ÿà¡Àπ÷Ëß∑”

BCT ‚¥¬°“√∑” quadrantectomy ·≈–∑”

whole breast radiotherapy √«¡∑—Èß boosted

radiotherapy ∫√‘‡«≥°âÕπ  Õ’°°≈ÿà¡∑” radical

mastectomy ‚¥¬‰¡à‰¥â√—∫ radiotherapy  ∑—Èß 2

°≈ÿà¡∑” axillary lymph node dissection (AXLND)

À≈—ß°“√ºà“µ—¥ºŸâªÉ«¬∑’Ë¡’°“√°√–®“¬¢Õß¡–‡√Áß‰ª

µàÕ¡πÈ”‡À≈◊Õß®–‰¥â√—∫ chemotherapy §◊Õ cyclo-

phosphamide, methotrexate ·≈– fluorouracil

‰¡à¡’ºŸâªÉ«¬‰¥â√—∫ tamoxifen „π°“√»÷°…“π’È  ®“°

°“√µ‘¥µ“¡‡ªìπ‡«≈“ 20 ªïæ∫«à“ Õ—µ√“°“√‡ ’¬™’«‘µ

®“°¡–‡√Áß‡µâ“π¡‰¡à·µ°µà“ß°—π §◊Õ „π°≈ÿà¡ BCT

√âÕ¬≈– 26.1 ·≈–°≈ÿà¡ radical mastectomy

√âÕ¬≈– 24.3  ·µàæ∫«à“¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠„π cumulative local recurrence „π

BCT √âÕ¬≈– 8.8  „π°≈ÿà¡ radical mastectomy

√âÕ¬≈– 2.3

Trial ∑’Ë 2 §◊Õ NSABP: B-06(2) (national

surgical adjuvant breast and bowel project) ́ ÷Ëß

»÷°…“√–À«à“ßªï §.». 1976-1984  ¡’ºŸâªÉ«¬ 1,851

√“¬  ∑’Ë¡’¢π“¥°âÕππâÕ¬°«à“À√◊Õ‡∑à“°—∫ 4 ´¡.

staging N0, 1 ∑”°“√»÷°…“ RCT  ‚¥¬°≈ÿà¡ BCT

∑”°“√ºà“µ—¥°âÕπ·≈–‡µâ“π¡∑’Ë‰¡à¡’ ‚√§ÕÕ°‚¥¬√Õ∫

„Àâ ‰¥â free microscopic margin ·≈–‰¥â adju-

vant radiotherapy whole breast ‚¥¬‰¡à ∑”

boosted radiotherapy ∫√‘‡«≥°âÕπ  °≈ÿà¡∑’Ë∑”

MRM ‰¡à‰¥â√—∫ adjuvant radiotherapy  ∑—Èß 2

°≈ÿà¡∑”°“√‡≈“–µàÕ¡πÈ”‡À≈◊Õß À≈—ß®“°µ‘¥µ“¡°“√

√—°…“ 20 ªï æ∫«à“ ‰¡à¡’§«“¡·µ°µà“ß°—π¢Õß

overall survival (OS)  „π°≈ÿà¡ MRM ¡’ OS √âÕ¬

≈– 47  °≈ÿà¡ BCT √âÕ¬≈– 46 ·µàæ∫«à“ radio-

therapy ≈¥°“√‡°‘¥ local recurrence (LR) ®“°

√âÕ¬≈– 39.2 „π°≈ÿà¡ BCT ∑’Ë‰¡à‰¥â radiotherapy

‡ªìπ√âÕ¬≈– 14.3 „π°≈ÿà¡ BCT ∑’Ë‰¥â√—∫ radiotherapy

æ∫ LR „π°≈ÿà¡ MRM √âÕ¬≈– 10.2 ´÷Ëß LR ∑’Ëæ∫

¿“¬À≈—ß 10 ªï „π°≈ÿà¡ MRM ¡’‡æ’¬ß√âÕ¬≈– 7  ·µà

„π°≈ÿà¡ BCT æ∫ LR  À≈—ß 10 ªï √âÕ¬≈– 29 ¢Õß

LR ∑—ÈßÀ¡¥  ¥—ßπ—Èπ°“√∫Õ°º≈°“√√—°…“®–µâÕß

µ‘¥µ“¡‡ªìπ√–¬–‡«≈“π“π ‡π◊ËÕß®“°°“√√—°…“∑’Ë

·µ°µà“ß°—π¡’√Ÿª·∫∫¢Õß°“√°≈—∫‡ªìπ´È”„π√–¬–∑’Ë

µà“ß°—π

Trial ∑’Ë 3 §◊Õ EORTC(3) (European orga-

nization for research and treatment of

cancer) ∑”°“√»÷°…“„π™à«ßªï §.». 1980-1986 ¡’

ºŸâªÉ«¬ 868 √“¬ ¡’ clinical stages I ·≈– II  ‚¥¬

°≈ÿà¡∑’Ë∑” BCT ®–∑”°“√ºà“µ—¥°âÕπÕÕ°‚¥¬¡’‡π◊ÈÕ

‡µâ“π¡∑’Ë‰¡à‡ªìπ‚√§ (gross margin 1 ´¡.)  ∑—Èß 2

°≈ÿà¡∑” AXLND ·≈–‰¥â adjuvant radiotherapy

whole breast ·≈– boosted radiotherapy

∫√‘‡«≥°âÕπ ∑—Èß 2 °≈ÿà¡®–¡’°“√„Àâ radiotherapy

∫√‘‡«≥ parasternum ∂â“°âÕπÕ¬Ÿà∫√‘‡«≥ central

À√◊Õ medial æ∫«à“ 10-year overall survival ‰¡à

·µ°µà“ß°—π §◊Õ °≈ÿà¡ MRM √âÕ¬≈– 66.1  °≈ÿà¡

BCT √âÕ¬≈– 65.2  ·µà 10-year locoregional

recurrence (LRR) ·µ°µà“ß°—π §◊Õ °≈ÿà¡ BCT æ∫

√âÕ¬≈– 19.7  °≈ÿà¡ MRM æ∫√âÕ¬≈– 12.2 (hazard

ratio 1.64) ·≈–æ∫«à“ LRR ·≈– distant meta-

stasis (DM)  „π°≈ÿà¡ MRM æ∫¿“¬À≈—ß 5 ªï

‡æ’¬ß√âÕ¬≈– 20  ·µà°≈ÿà¡ BCT æ∫√âÕ¬≈– 40.8

´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“¡’√Ÿª·∫∫°“√°≈—∫‡ªìπ´È”„π√–¬–

‡«≈“∑’Ëµà“ß°—π√–À«à“ß BCT ·≈– MRM ®÷ßµâÕß

„™â‡«≈“„π°“√µ‘¥µ“¡‡æ◊ËÕ„Àâ ‰¥âÕ—µ√“°“√°≈—∫‡ªìπ´È”

∑’Ë∂Ÿ°µâÕß
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Trial ∑’Ë 4 §◊Õ DBCG-82TM(4) (Danish

breast cancer cooperative group) ∑”°“√»÷°…“

„π™à«ß §.». 1983-1989 ¡’ºŸâªÉ«¬ 905 √“¬ ∑”°“√

«‘‡§√“–Àå 793 √“¬  ‚¥¬‰¡à°”Àπ¥ stage T À√◊Õ N

„π°≈ÿà¡ BCT µ—¥°âÕπ„Àâ ‰¥â gross margin ·≈–„Àâ

adjuvant radiotherapy whole breast ·≈–

boosted radiotherapy ∫√‘‡«≥°âÕπ  ∑—Èß 2 °≈ÿà¡∑”

AXLND  °≈ÿà¡ BCT ·≈– MRM ∑’Ë‡ªìπ high risk

§◊Õ T >5 ´¡. À√◊Õ T4 µàÕ¡πÈ”‡À≈◊Õß¡’°“√°√–®“¬

®–‰¥â√—∫ radiotherapy ∫√‘‡«≥ supraclavicular,

infraclavicular, internal mamillary nodes (IMN)

·≈– axillary (·≈– chest wall  ”À√—∫ MRM)  À≈—ß

°“√µ‘¥µ“¡ 20 ªï LR „π BCT √âÕ¬≈– 6 „π°≈ÿà¡

mastectomy √âÕ¬≈– 6.9 ÷́Ëß‰¡à·µ°µà“ß°—πÕ¬à“ß

¡’π—¬ ”§—≠ ‡™àπ‡¥’¬«°—∫ OS √âÕ¬≈– 64 ¢Õß LR

„π°≈ÿà¡ BCT æ∫¿“¬„π 5 ªï  „π°≈ÿà¡ mastectomy

æ∫√âÕ¬≈– 76 ¿“¬„π 5 ªï

Trial ∑’Ë»÷°…“√–À«à“ß°“√∑” BCT ·≈– MRM

∑’Ë‡≈Á°°«à“ 4 trials ∑’Ë°≈à“«¡“ §◊Õ NCI (National

Cancer Institute)(5)  »÷°…“√–À«à“ßªï §.». 1979-

1987  ¡’ºŸâªÉ«¬ 237 √“¬  ¢π“¥ pathological

tumor (pT1,2) <5 ´¡.  Clinical lymph node

positive À√◊Õ negative  ‚¥¬°≈ÿà¡ BCT ∑”°“√

ºà“µ—¥°âÕπ‡æ◊ËÕ„Àâ ‰¥â gross margin 1 ´¡. √à«¡°—∫

adjuvant ·≈– boosted radiotherapy ∫√‘‡«≥°âÕπ

πÕ°®“°π’È ∑—Èß 2 °≈ÿà¡‰¥â radiotherapy ‡æ‘Ë¡∫√‘‡«≥

supraclavicular  ∂â“æ∫ axillary lymph node

positive À√◊Õ extracapsular extension ·≈–∫√‘‡«≥

internal mammary lymph node ∂â“ axillary lymph

node positive À√◊Õ°âÕπÕ¬Ÿà∫√‘‡«≥ medial  ∑—Èß

 Õß°≈ÿà¡∑” AXLND  ºŸâªÉ«¬√“¬∑’Ë axillary lymph

node positive ®–‰¥â√—∫ chemotherapy anthra-

cyclin base  ∫“ß√“¬‰¥â tamoxifen À≈—ß®“°µ‘¥µ“¡

25.7 ªï æ∫«à“ OS ‰¡à·µ°µà“ß°—π ‚¥¬ MRM ¡’ OS

√âÕ¬≈– 43.8   BCT ¡’ OS √âÕ¬≈– 37.9  ·µà

cumulative incidence of LR ·µ°µà“ß°—πÕ¬à“ß

¡’π—¬ ”§—≠ §◊Õ MRM æ∫√âÕ¬≈– 0.9  BCT æ∫

cumulative LR √âÕ¬≈– 21.9

À≈—ß®“°°“√»÷°…“¥—ß°≈à“«¡’°“√µ‘¥µ“¡¡“

‡ªìπ√–¬–‡«≈“π“π°Áæ∫«à“ º≈°“√√—°…“‡ªìπ‰ª„π

·π«∑“ß‡¥’¬«°—π §◊Õ OS ‰¡à·µ°µà“ß°—π ·µà∫“ß

√“¬ß“πæ∫«à“ LR „π°≈ÿà¡ BCT ¡“°°«à“ MRM

´÷Ëß°“√µ√«®æ∫ LR „π°≈ÿà¡ BCT ®–æ∫™â“°«à“ §◊Õ

‡°◊Õ∫√âÕ¬≈– 30 æ∫À≈—ß®“°°“√√—°…“¡“°°«à“ 10 ªï

·µà°≈ÿà¡ MRM æ∫√–¬–À≈—ß <√âÕ¬≈– 10 ¢Õß LR

„π MRM ∑—ÈßÀ¡¥

°“√æ—≤π“ chemotherapy ‡™àπ °≈ÿà¡ taxanes

·≈– target therapy ‡™àπ trastuzumab ∑”„Àâº≈

°“√√—°…“¥’¢÷Èπ„π™à«ßÀ≈—ß ·µà‡π◊ËÕß®“°°“√√—°…“‚¥¬

«‘∏’ BCT ‡ªìπ∑’Ë¬Õ¡√—∫°—π·≈â«  „π√–¬–À≈—ß∑’Ë¡’°“√

√—°…“∑“ß systemic ·∫∫„À¡à ®÷ß¡’√“¬ß“π°“√‡ª√’¬∫

‡∑’¬∫°“√„™â¬“™π‘¥„À¡à«à“¡’º≈·µ°µà“ß°—πÀ√◊Õ‰¡à„π

°“√ºà“µ—¥ BCT ‡ª√’¬∫‡∑’¬∫°—∫ MRM πâÕ¬„π°≈ÿà¡

early stage breast cancer ·µà®–¡’„π°≈ÿà¡∑’Ë∑”

°“√„Àâ neoadjuvant chemotherapy ‡æ◊ËÕ≈¥¢π“¥

°âÕπ·≈–‡ª√’¬∫‡∑’¬∫√–À«à“ß BCT À√◊Õ MRM ´÷Ëß

®–°≈à“«µàÕ‰ª

°“√¡’ systemic therapy ™π‘¥„À¡à®÷ßÕ“®¡’

º≈µàÕ°“√√—°…“·∫∫ BCT ·≈– MRM ∑’Ë·µ°µà“ß®“°

Õ¥’µ ‡™àπ °“√‡°‘¥ LR ¢Õß BCT Õ“®≈¥≈ß„π™à«ß

·√° ·µàÕ“®æ∫ LR „π°“√µ‘¥µ“¡∑’Ë¬“«π“π¢÷Èπ

·≈–‡π◊ËÕß®“°æ∫«à“°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß BCT

·≈– MRM „π trials ·√°Ê ºŸâªÉ«¬∑’Ë∑” MRM  à«π

„À≠à‰¡à ‰¥â√—∫ post mastectomy radiotherapy

(PMRT) ®÷ß∑”„Àâ„π∫“ß√“¬ß“πæ∫«à“ MRM ¡’

LR ¡“°°«à“ BCT  °“√»÷°…“„π™à«ßÀ≈—ß®÷ßÀ“
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ªí®®—¬∑’Ë‡æ‘Ë¡ LR „π°≈ÿà¡ MRM ∑’Ë¡’ 1-3 lymph

nodes positive ‡æ◊ËÕ§—¥°√Õß„π°“√„Àâ PMRT ‡æ◊ËÕ

„Àâ¡’ LR πâÕ¬≈ß

Sharma ·≈–§≥–(6) ‰¥â¡’°“√»÷°…“µ‘¥µ“¡

ºŸâªÉ«¬ 1,019 √“¬ ∑’Ë∑” MRM ‡ªìπ‡«≈“ 7.47 ªï (§.».

1997-2002)  ‚¥¬∑” AXLND 694 √“¬  √âÕ¬≈–

78.8 ¡’¢π“¥°âÕπ T1 √âÕ¬≈– 26.2 ¡’ lymph node

positive ∑—ÈßÀ¡¥‰¡à‰¥â√—∫ PMRT  √âÕ¬≈– 76.9 ‰¥â

√—∫ adjuvant chemotherapy À√◊Õ hormonal

therapy æ∫ locoregional recurrence (LRR) √âÕ¬

≈– 2.3  ‚¥¬√âÕ¬≈– 52 ∑’Ëæ∫ LRR ¡’ distant

metastasis (DM) √à«¡¥â«¬  ‚¥¬æ∫«à“Õ“¬ÿ ≤40 ∑’Ë

¡’º≈µàÕ LRR ∑’Ë¡“°°«à“Õ“¬ÿ >40 ªï  §◊Õ ∑’Ë 10-

year LRR  Õ“¬ÿ ≤40 ªï ‡∑’¬∫°—∫Õ“¬ÿ >40 ªï ¡’

√âÕ¬≈– 11.3 ·≈–√âÕ¬≈– 1.5 µ“¡≈”¥—∫

‡¡◊ËÕÕ“¬ÿ ≤40 ªï √à«¡°—∫ stage T1N0 æ∫«à“

10-year LRR √âÕ¬≈– 9.3  Õ“¬ÿ ≤40 ªï ·≈– stage

T2N0 ¡’ 10-year LRR √âÕ¬≈– 18.6   Õ“¬ÿπâÕ¬¡’

hazard ratio µàÕ°“√‡°‘¥ LRR 2.14  πÕ°®“°π’È

¬—ßæ∫«à“®”π«π¢Õß lymph node positive °Á¡’º≈

µàÕ LRR §◊Õ 10-year LRR „π°≈ÿà¡ lymph node

negative ·≈–°≈ÿà¡ lymph node positive 2 nodes

¡’ LRR ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ §◊Õ √âÕ¬≈– 2.1

·≈–√âÕ¬≈– 7.9 µ“¡≈”¥—∫ ·≈– stage IIB (T2N1)

¡’ LRR ¡“°°«à“ stages I ·≈– IIA Õ¬à“ß¡’π—¬ ”§—≠

§◊Õ ¡’ LRR √âÕ¬≈– 9.7  √âÕ¬≈– 2  ·≈–√âÕ¬≈– 2.4

µ“¡≈”¥—∫  ‡¡◊ËÕ»÷°…“ disease-free survival (DFS)

æ∫«à“ Õ“¬ÿ ≤40 ªï (hazard ratio 1.68) stage ¡“°

°«à“ stage I (hazard ratio 5.63) ·≈– grade ∑’Ë Ÿß

(hazard ratio 2.79) ¡’º≈µàÕ DFS ∑’Ë≈¥≈ß  ‚¥¬Õ“¬ÿ

≤40 ªï ¡’ 10-year DFS √âÕ¬≈– 74 ‡∑’¬∫°—∫°≈ÿà¡

∑’ËÕ“¬ÿ >40 ªï §◊Õ √âÕ¬≈– 92  stage IIB ‡∑’¬∫°—∫

stage I ¡’ 10-year DFS √âÕ¬≈– 81.5 ‡∑’¬∫°—∫

√âÕ¬≈– 94.2 µ“¡≈”¥—∫ ·≈– grade 1 ¡’ 10-year

DFS √âÕ¬≈– 100 ‡∑’¬∫°—∫√âÕ¬≈– 87 „π grade 3

‚¥¬ √ÿª„π°“√»÷°…“π’Èªí®®—¬∑’Ë¡’º≈µàÕ LRR §◊Õ

µ“√“ß∑’Ë 1.  ‡ª√’¬∫‡∑’¬∫°“√»÷°…“·∫∫ randomized controlled √–À«à“ß MRM ·≈– BCT

°“√»÷°…“ ªï ®”π«π Staging °“√ºà“µ—¥ Margin Boosted median LR (%)
(cT, pT) RT follow- M vs

up time BCT
(year)

Milan(1) 1973-1980 701 pT1, cN0 Halsted M vs 10 Gy 20 2.3 vs 8.8
quadrantectomy

NSABP: 1976-1984 1851 <4 cm, Total M vs Free - 20 10.2 vs
B-06(2) N0 lumpectomy microscopic 14.3

EORTC(3) 1980-1986 868 Stage I, II MRM vs Gross 25 Gy 13.4 9.8 vs
lumpectomy margin 1 cm 19.7

DBCG-82TM(4) 1983-1989 793 Any T, N MRM vs Gross 10-25 20 6.9 vs
lumpectomy margin 1 cm Gy 6

AXLND ∑”∑ÿ°°“√»÷°…“
M: mastectomy, pT: pathological tumore, cT: clinical tumor, RT: radiotherapy, LR: local recurrence, MR: modified radical
mastectomy, BCT: breast-conserving therapy
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Õ“¬ÿ ≤40 ªï lymph node positive 2 nodes, stage

IIB (T2N1) ´÷Ëßªí®®—¬‡À≈à“π’È¡’º≈µàÕ DFS ‡™àπ°—π

°“√»÷°…“º≈¢Õß LRR À≈—ß®“°°“√∑” MRM

„πºŸâªÉ«¬ 1,057 √“¬  „πªï §.». 1995-1999(7)  ‚¥¬

¡’ stage I ‡æ’¬ß√âÕ¬≈– 31  ‡∑’¬∫°—∫°“√∑” RCT

„π¬ÿ§·√°´÷Ëß à«π„À≠àºŸâªÉ«¬¡’ stage I  ºŸâªÉ«¬‡°◊Õ∫

∑ÿ°√“¬∑” AXLND ‰¥â chemotherapy √âÕ¬≈– 71

‚¥¬¢âÕ∫àß™’È §◊Õ T >1 ´¡. lymph node positive

‰¥â√—∫ radiotherapy (√âÕ¬≈– 24) §◊Õ ¡’¢π“¥ T3

À√◊Õ T4 À√◊Õ ≥10 positive lymph nodes ºŸâªÉ«¬

∑—ÈßÀ¡¥¡’√âÕ¬≈– 59 ‰¥â tamoxifen  ®“°°“√µ‘¥µ“¡

6 ªï æ∫ LRR √âÕ¬≈– 8.8 ´÷Ëß Õß„π “¡¢Õß LRR

æ∫ DM √à«¡¥â«¬ ºŸâªÉ«¬∑’Ëæ∫‡æ’¬ß LRR ¡’ prog-

nosis ∑’Ë¥’ §◊Õ ‰¡àæ∫°“√‡°‘¥‚√§´È”√âÕ¬≈– 78 ªí®®—¬

∑’Ë∑”„Àâ‡°‘¥ LRR ‰¥â·°à Õ“¬ÿ <35 ªï  Multicentric

disease ·≈– lymphovascular invasion (LVI)

‚¥¬Õ“¬ÿ <35 ªï ‡∑’¬∫°—∫ >35 ªï ¡’ LRR √âÕ¬≈–

15 ‡∑’¬∫°—∫√âÕ¬≈– 8.3  Multicentric/multifocal

(MC/MF) æ∫ LRR √âÕ¬≈– 12 ‡∑’¬∫°—∫°≈ÿà¡ iso-

lated tumor √âÕ¬≈– 7  LVI æ∫ LRR √âÕ¬≈– 14

‡∑’¬∫°—∫ √âÕ¬≈– 5 „π°≈ÿà¡∑’Ë‰¡à¡’ LVI, stages I, II

·≈– III æ∫ LRR 4, 8 ·≈–√âÕ¬≈– 14  µ“¡≈”¥—∫

‚¥¬ chemotherapy ™à«¬≈¥ LRR √âÕ¬≈– 40

Tamoxifen ≈¥ LRR √âÕ¬≈– 50  ¥—ßπ—Èπ°“√∑” MRM

„Àâ ‰¥âº≈¥’ §◊Õ ¡’ LRR ∑’ËµË”Õ“®µâÕß¡’ adjuvant

radiotherapy „π°≈ÿà¡∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥ LRR

πÕ°®“°¢âÕ∫àß™’È‡°à“ §◊Õ T3 À√◊Õ 4 ÷́Ëß®“°°“√»÷°…“

π’Èæ∫«à“ Õ“¬ÿ <35 ªï LVI ·≈– MC ¡’º≈µàÕ LRR

°“√»÷°…“º≈¢Õß LRR À≈—ß®“°∑” mastec-

tomy „π°≈ÿà¡ high risk µàÕ LRR (T >5 ´¡. posi-

tive lymph node) ¢Õß DBCG 82 b&c trial(8) „π

ªï §.». 1982-1990  ‚¥¬°≈ÿà¡ premenopause „Àâ

chemotherapy (CMF regimen)   postmenopause

„Àâ tamoxifen 1 ªï  ·≈–∑” RCT ∑—Èß 2 °≈ÿà¡„Àâ ‰¥â

PMRT À√◊Õ‰¡à ‰¥â√—∫ PMRT  æ∫«à“°≈ÿà¡∑’Ë ‰¡à ‰¥â

PMRT ¡’ LRR ∑’Ë 18 ªï √âÕ¬≈– 30 ‡∑’¬∫°—∫√âÕ¬≈–

5 „π°≈ÿà¡∑’Ë‰¥â√—∫ PMRT  À≈—ß®“°¡’ LRR √âÕ¬≈–

82 ‡ ’¬™’«‘µ  risk factors µàÕ LRR ∑’Ë chest wall

§◊Õ T >5 ´¡. grade 3 ¡’ fascia invasion ‡≈“–

lymph node <8 nodes À√◊Õ¡’ positive ≥4 lymph

nodes    à«π axillary recurrence æ∫„π grade

 Ÿß ‡≈“– lymph node <8 nodes, positive ≥4

lymph nodes ·≈–¡’ capsular invasion  °≈ÿà¡∑’Ë¡’

chest wall À√◊Õ axillary recurrence ¡’ median

survival 3.8 ·≈– 3.5 ªï µ“¡≈”¥—∫  supraclavicu-

lar ·≈– infraclavicular ¡’ median survival 1.9

·≈– 2.4 ªï  °“√√—°…“¥â«¬°“√ºà“µ—¥√à«¡°—∫ radio-

therapy ‰¥âº≈ locoregional control ¥’°«à“«‘∏’Õ◊Ëπ

ªí®®—¬∑’Ë¡’º≈µàÕ 5-year LRR ¿“¬À≈—ß®“°æ∫ LRR

§√—Èß·√° §◊Õ skin involvement æ∫ LRR √âÕ¬≈–

66 ‡∑’¬∫°—∫√âÕ¬≈– 51  lymph node negative ‡∑’¬∫

°—∫ positive ≥4 lymph nodes §◊Õ √âÕ¬≈– 35

√âÕ¬≈– 61 µ“¡≈”¥—∫  extracapsular invasion ¡’

LRR √âÕ¬≈– 59 ‡∑’¬∫°—∫√âÕ¬≈– 46  „π°≈ÿà¡∑’Ë‰¡à¡’

·≈–√–¬–‡«≈“∑’Ëæ∫ LRR §√—Èß·√° >2 ªï ‡∑’¬∫°—∫

≤2 ªï §◊Õ √âÕ¬≈– 47 ·≈–√âÕ¬≈– 59 µ“¡≈”¥—∫

®“°°“√»÷°…“π’Èæ∫«à“ °“√‰¥â PMRT ™à«¬≈¥ LRR

„π°≈ÿà¡ high risk ÷́Ëß‡ªìπ∑’Ë¡“¢Õß°“√‰¥â PMRT

„π°≈ÿà¡∑’Ë∑” mastectomy  µàÕ¡“¡’°“√À“°≈ÿà¡∑’Ë

¡’°“√‰¥â PMRT ™à«¬≈¥ LRR ‰¥â  πÕ°®“°°≈ÿà¡

high risk ¥—ß°“√»÷°…“µàÕ‰ª ´÷Ëßµ‘¥µ“¡°“√√—°…“

ºŸâªÉ«¬ 2 ™à«ß‡«≈“(9) §◊Õ ªï §.». 1978-1997  ºŸâªÉ«¬

505 √“¬ ‰¥â√—∫ PMRT √âÕ¬≈– 19  ∑”°“√µ‘¥µ“¡

°“√√—°…“ 205 ‡¥◊Õπ  Õ’°°≈ÿà¡ªï §.». 2000-2007

¡’ºŸâªÉ«¬ 522 √“¬ ‰¥â PMRT √âÕ¬≈– 26 µ‘¥µ“¡

84 ‡¥◊Õπ  ‚¥¬∑—Èß 2 °≈ÿà¡ ¡’ stages T1-2 ·≈–¡’
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lymph node positive 1-3 nodes  °≈ÿà¡∑’Ë 2 ¡’

°“√√—°…“∑’Ë·µ°µà“ß §◊Õ ‰¥â∑” sentinel lymph

node biopsy √âÕ¬≈– 65  Adjuvant chemotherapy

¡’°≈ÿà¡ taxane √âÕ¬≈– 85  hormonal therapy „™â

aromatase inhibitor √âÕ¬≈– 50  PMRT 50 Gy

∫√‘‡«≥ chest wall, supraclavicular, internal

mammary ·≈– chest wall boost 10 Gy  „π

™à«ß∑’Ë 2 æ∫«à“ °≈ÿà¡ T2 ·≈– positive 3 lymph

nodes ‰¥â√—∫ PMRT ¡“°°«à“™à«ß·√° §◊Õ √âÕ¬≈–

44.1 ‡∑’¬∫°—∫√âÕ¬≈– 22.5   ·≈–√âÕ¬≈– 50 ‡∑’¬∫

°—∫√âÕ¬≈– 23.7 µ“¡≈”¥—∫  πÕ°®“°π’ÈÕ“¬ÿ <40 ªï

estrogen negative, extracapsular invasion ¡“°

°«à“ 2 ¡¡. ·≈– LVI ‰¥â PMRT ¡“°°«à“°≈ÿà¡Õ◊Ëπ

º≈¢Õß PMRT „π™à«ß·√°‡∑’¬∫√–À«à“ß°≈ÿà¡∑’Ë‰¥â

·≈–‰¡à‰¥â PMRT §◊Õ ¡’ LRR √âÕ¬≈– 51.1 ·≈–

√âÕ¬≈– 13.8 µ“¡≈”¥—∫  „π™à«ß∑’Ë 2 ¡’ LRR  √âÕ¬≈–

3.9 „π°≈ÿà¡∑’Ë‰¡à‰¥â PMRT ·≈–√âÕ¬≈– 4.4 „π°≈ÿà¡

∑’Ë‰¥â PMRT ·µà™à«ßÀ≈—ß staging T ·≈– N  Ÿß

°«à“™à«ß·√°·≈–µ‘¥µ“¡°“√√—°…“πâÕ¬°«à“º≈¢Õß

PMRT ®÷ß‰¡à™—¥‡®π

®“°°“√»÷°…“„πªï §.». 2000-2007 „π°“√

„Àâ PMRT „π°≈ÿà¡ positive lymph node 1-3

nodes  ‚¥¬„Àâ PMRT 98 √“¬  ·≈–‰¡à„Àâ PMRT(10)

271 √“¬  „π°≈ÿà¡ PMRT ‰¥â 45-50 Gy  ∫√‘‡«≥

chest wall, supraclavicular ·≈– 10 Gy boost

∫√‘‡«≥ scar  ∑—Èß 2 °≈ÿà¡‰¥â∑” AXLND  °≈ÿà¡∑’Ë‰¡à‰¥â

PMRT ‰¥â adjuvant chemotherapy √âÕ¬≈– 79

‡ªìπ anthracycline √âÕ¬≈– 65 ·≈– taxane √âÕ¬

≈– 55 „π°≈ÿà¡∑’Ë¡’ HER2 positive ‰¥â√—∫ transtu-

zumab √âÕ¬≈– 42  Hormonal therapy „™â

aromatase inhibitor À√◊Õ√à«¡°—∫ tamoxifen √âÕ¬

≈– 54 ÷́Ëß°“√√—°…“∑“ß systemic „™â¬“°≈ÿà¡„À¡à

·µ°µà“ß°—∫°“√»÷°…“°àÕπÀπâ“π’È °≈ÿà¡∑’Ë ‰¥â√—∫

PMRT ¡’ stage T1-2  √âÕ¬≈– 61 ‡∑’¬∫°—∫°≈ÿà¡∑’Ë

‰¡à‰¥â√—∫ PMRT §◊Õ ¡’ T1-2 √âÕ¬≈– 97  æ∫ posi-

tive 2-3 nodes „π°≈ÿà¡∑’Ë ‰¥â·≈–‰¡à ‰¥â PMRT

√âÕ¬≈– 63 ·≈–√âÕ¬≈– 38 µ“¡≈”¥—∫  πÕ°®“°π’È

°≈ÿà¡∑’Ë‰¥â PMRT ¡’ positive margin √âÕ¬≈– 8 ·µà

„π°≈ÿà¡∑’Ë‰¡à‰¥â√—∫ PMRT ‰¡à¡’ positive margin

·¡â«à“√–¬–µ—Èßµâπ¢Õß°≈ÿà¡∑’Ë‰¥â PMRT ®–¡“°°«à“

·µàæ∫«à“„π°≈ÿà¡∑’Ë‰¥â PMRT ¡’ 5-year LRR √âÕ¬

≈– 0  ·µà°≈ÿà¡∑’Ë‰¡à‰¥â√—∫ PMRT æ∫√âÕ¬≈– 8.9  ªí®®—¬

∑’Ë¡’º≈µàÕ LRR §◊Õ extracapsular extension

(hazard ratio 4.3) ·≈– grade 3 (hazard ratio

3.6)

Troung ·≈–§≥–11) »÷°…“ºŸâªÉ«¬∑’Ë¡’ stages

T1-T2 ·≈– 1-3 positive lymph nodes √–À«à“ß

ªï §.». 1989-1997  »÷°…“ªí®®—¬∑’Ë¡’º≈µàÕ LRR „π

ºŸâªÉ«¬ 821 √“¬∑’Ë‰¡à‰¥â PMRT ∑ÿ°√“¬∑” MRM

‚¥¬¡’®”π«π median ¢Õß lymph nodes ‡∑à“°—∫

10 ‰¥â adjuvant chemotherapy √âÕ¬≈– 21.7 √à«¡

°—∫ hormonal therapy (tamoxifen) √âÕ¬≈– 15.1

‚¥¬ Õß„π “¡‡ªìπ anthracyclin ‰¡à¡’√“¬„¥‰¥â

taxane  ‰¥â√—∫ adjuvant hormonal therapy √âÕ¬

≈– 57.1 ‡¡◊ËÕµ‘¥µ“¡ 7.7 ªï æ∫ LRR √âÕ¬≈– 15.1

10-year estimate isolated LRR √âÕ¬≈– 12.7

√«¡°—∫ DM √âÕ¬≈– 15.9  ªí®®—¬∑’Ë¡’º≈µàÕ LRR §◊Õ

Õ“¬ÿ <45 ªï (hazard ratio 3.44  positive lymph

node >√âÕ¬≈– 50 (hazard ratio 2.00) estrogen

negative (hazard ratio 2.02) medial location

(hazard ratio 2.46)  „π°≈ÿà¡Õ“¬ÿ <45 ªï ‡∑’¬∫°—∫

≥45 ªï ¡’ LRR √âÕ¬≈– 22.8 ·≈–√âÕ¬≈– 10.8

µ“¡≈”¥—∫ æ∫ LRR √à«¡°—∫ DM √âÕ¬≈– 29.3

·≈–√âÕ¬≈– 13.7 µ“¡≈”¥—∫  ∂â“Õ“¬ÿ <45 ªï √à«¡°—∫

positive lymph node >√âÕ¬≈– 25 ‡∑’¬∫°—∫ <√âÕ¬

≈– 25 ¡’ LRR √âÕ¬≈– 47.6 ·≈–√âÕ¬≈– 18.5 µ“¡
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≈”¥—∫  „π°≈ÿà¡∑’ËÕ“¬ÿ ≥45 ªï √à«¡°—∫ positive lymph

node >√âÕ¬≈– 25 æ∫ LRR √âÕ¬≈– 20.6 ‡∑’¬∫

°—∫√âÕ¬≈– 8.7 „π°≈ÿà¡∑’Ë positive <√âÕ¬≈– 25

πÕ°®“°°“√»÷°…“ LRR À≈—ß°“√∑” MRM

·≈â«¬—ß¡’°“√»÷°…“ LRR „πºŸâªÉ«¬∑’Ë∑” BCT ‡æ◊ËÕÀ“

ªí®®—¬∑’Ë¡’º≈µàÕ LRR ·≈–º≈¢Õß LRR µàÕ overall

survival „πºŸâªÉ«¬∑’Ë negative lymph node ∑’Ë‡¢â“

√à«¡„π°“√»÷°…“(12) NSABP-B-13, B-14, B-19,

B-20 ·≈– B-23  ÷́Ëß∑” RCT ‚¥¬∑” BCT √à«¡

°—∫‰¥âÀ√◊Õ‰¡à ‰¥â systemic therapy ´÷Ëß à«π„À≠à

‡√‘Ë¡»÷°…“„πªï §.». 1981-1988  „π B-23 ‡ªìπ°“√

»÷°…“„πªï §.». 1991 ‡ªìπ°“√»÷°…“‡¥’¬«∑’Ë „™â

anthracyclin  ”À√—∫ systemic therapy ‡∑’¬∫°—∫

systemic therapy Õ◊Ëπ  ºŸâªÉ«¬ 3,799 √“¬∑’Ë∑” BCT,

AXLND ‚¥¬ negative lymph node, negative

margin ·≈–‰¥â adjuvant radiotherapy 50 Gy ∑’Ë

whole breast  Õ¬Ÿà„π stage T1 √âÕ¬≈– 67 æ∫ LR

√âÕ¬≈– 9  regional recurrent √âÕ¬≈– 2  ‚¥¬„π

°≈ÿà¡ LR æ∫¿“¬„π 5 ªï √âÕ¬≈– 37  ¿“¬„π 10 ªï

√âÕ¬≈– 68  °≈ÿà¡ regional recurrent æ∫¿“¬„π 5

ªï √âÕ¬≈– 72.7  ¿“¬„π 10 ªï √âÕ¬≈– 92.2  Õ“¬ÿ

‡ªìπªí®®—¬∑’Ëæ∫ LR ∑’Ë·µ°µà“ß°—π §◊Õ Õ“¬ÿ ≤49 ªï

Õ“¬ÿ 50-59 ªï ·≈–Õ“¬ÿ ≥60 ªï æ∫ LR √âÕ¬≈– 9.6

√âÕ¬≈– 5.8 ·≈–√âÕ¬≈– 5.6 µ“¡≈”¥—∫  adjuvant

systemic therapy ≈¥ LR ‚¥¬æ∫«à“°≈ÿà¡ placebo,

tamoxifen, chemotherapy ·≈–°≈ÿà¡ chemo-

therapy √à«¡°—∫ tamoxifen æ∫ LR √âÕ¬≈– 12.3

√âÕ¬≈– 6.7  √âÕ¬≈– 6.4  ·≈–√âÕ¬≈– 6.8 µ“¡≈”¥—∫

regional recurrence prognosis ·¬à°«à“ æ∫«à“

5-year distant disease free interval „π°≈ÿà¡π’È

√âÕ¬≈– 27.8 ·µà°≈ÿà¡ LR √âÕ¬≈– 66.9  5-year

overall survival √âÕ¬≈– 34.9 ‡∑’¬∫°—∫√âÕ¬≈– 76.6

„π°≈ÿà¡ LR  „π°≈ÿà¡ estrogen receptor negative

(ER-) ¡’ hazard radio   ”À√—∫ mortality ·¬à°«à“

°≈ÿà¡ positive ∑—Èß LR §◊Õ 4.49 ‡∑’¬∫°—∫ 2.32 ·≈–

°≈ÿà¡ regional recurrence §◊Õ 19.84 ‡∑’¬∫°—∫ 6.43

(ER+)  √–¬–‡«≈“√–À«à“ß°“√ºà“µ—¥§√—Èß·√°·≈–

°“√‡°‘¥ recurrence ¡’º≈µàÕ OS ‚¥¬∂â“ LR „π

‡«≈“ ≤24 ‡¥◊Õπ  ≤60 ‡¥◊Õπ  À√◊Õ >60 ‡¥◊Õπ ¡’

5-year OS √âÕ¬≈– 38.9  √âÕ¬≈– 61.4 ·≈–√âÕ¬≈–

87.7 µ“¡≈”¥—∫ „π°≈ÿà¡ regional recurrence °Á

‡™àπ‡¥’¬«°—π æ∫ 5-year OS √âÕ¬≈– 19.5  √âÕ¬≈–

29.7 ·≈–√âÕ¬≈– 49.1 µ“¡≈”¥—∫

°“√»÷°…“‚Õ°“ ‡°‘¥ LR À≈—ß®“°∑” BCT

®“°√–¬–·√°®π¡’§«“¡‡ª≈’Ë¬π·ª≈ß„π°“√ºà“µ—¥

·≈– systemic therapy ¡’º≈µàÕ°“√≈¥ LR ‚¥¬

Cabioglu N ·≈–§≥–(13) »÷°…“°“√‡°‘¥ LR À≈—ß

®“°∑” BCT „π™à«ß‡«≈“∑’Ëµà“ß°—π §◊Õ §.». 1970-

1994  ·≈– §.». 1994-1996  ¡’ºŸâªÉ«¬ 1,355 √“¬

„π stages I ·≈– II ∑ÿ°√“¬∑” AXLND „π™à«ß

À≈—ß ∑ÿ°√“¬ºà“µ—¥‚¥¬ negative microscopic

margin, chemotherapy ‡ªìπ anthracyclin ·≈–

∫“ß√“¬‰¥â taxane „π°≈ÿà¡ neoadjuvant chemo-

therapy ‰¥â boosted radiotherapy ∑ÿ°√“¬  ®“°

°“√µ‘¥µ“¡ 7.4 ªï  5-year LR „π™à«ßªï §.». 1994-

1996  √âÕ¬≈– 1.3 ‡∑’¬∫°—∫√âÕ¬≈– 4.5-7.1 „π™à«ß

°àÕπÀπâ“π’È  ªí®®—¬∑’Ë‡ª≈’Ë¬π·ª≈ß„π™à«ßÀ≈—ß §◊Õ ¡’

°“√„™â chemotherapy ¡“°°«à“ §◊Õ √âÕ¬≈– 40.5

‡∑’¬∫°—∫√âÕ¬≈– 26 „π™à«ß·√°·≈–°“√„™â tamoxifen

√âÕ¬≈– 33.3 ‡∑’¬∫°—∫√âÕ¬≈– 19.4  Õ“¬ÿ ≤50 ªï

√—°…“„π™à«ß°àÕπªï §.». 1994 æ∫ 5-year LR √âÕ¬

≈– 9.1 ‡∑’¬∫°—∫√âÕ¬≈– 1.4 „π™à«ß §.». 1994-1996

ªí®®—¬∑’Ë‡æ‘Ë¡ 5-year LR free survival „πÕ“¬ÿ >50

ªï §◊Õ T1 (hazard radio 0.434), negative margin

(hazard radio 0.433)  „πÕ“¬ÿ ≤50 ªï §◊Õ chemo-

therapy (hazard radio 0.383)
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Vicini FA ·≈–§≥–(14) »÷°…“º≈¢Õß LR

À≈—ß®“°∑” BCT µàÕ DM ·≈– OS „π early-stage

breast cancer „πºŸâªÉ«¬ 1,169 √“¬  ∑’Ë¡’ stages I

·≈– II ‚¥¬√âÕ¬≈– 96 ‰¥â boosted radiotherapy

‰¥â∑” AXLND √âÕ¬≈– 92  ·µà¡’‡æ’¬ß√âÕ¬≈– 18 ∑’Ë

‰¥â√—∫ chemotherapy  √âÕ¬≈– 36 ‰¥â tamoxifen

æ∫«à“¡’ LR √âÕ¬≈– 6  ‚¥¬æ∫«à“ cause-specific

survival (CSS) ∑’Ë 12 ªï „π°≈ÿà¡∑’Ë¡’ LR πâÕ¬°«à“

°≈ÿà¡∑’Ë‰¡à¡’§◊Õ √âÕ¬≈– 69 ‡∑’¬∫°—∫√âÕ¬≈– 88  ´÷Ëß

°“√¡’ LR ¡’º≈µàÕ mortality ¡“°∑’Ë ÿ¥ (hazard

radio 2.69), high grade (hazard radio 2.68),

positive lymph node (hazard radio 2.48) ¢π“¥

„À≠à (hazard radio 1.26), ER- (hazard radio

1.98)  DM æ∫¡“°°«à“„πªí®®—¬‡À≈à“π’È §◊Õ LR  ‚¥¬

æ∫ DM √âÕ¬≈– 33 „π°≈ÿà¡∑’Ë¡’ LR ‡∑’¬∫°—∫√âÕ¬≈–

13 „π°≈ÿà¡∑’Ë‰¡à¡’ LR (hazard radio 2.67), high

grade (hazard radio 2.32), positive lymph nodes

(hazard radio 2.15) ¢π“¥°âÕπ (hazard radio 1.19)

„π°≈ÿà¡∑’Ë¡’ LR ∂â“¡’ªí®®—¬‡À≈à“π’È®–æ∫ DM

¡“°¢÷Èπ ‰¥â·°à positive lymph nodes (√âÕ¬≈– 63

‡∑’¬∫°—∫√âÕ¬≈– 20) µ√«®æ∫‚¥¬°“√µ√«®√à“ß°“¬

‡∑’¬∫°—∫ mammogram (√âÕ¬≈– 36 ‡∑’¬∫°—∫

√âÕ¬≈– 12)  Radiotherapy ∑’Ë∫√‘‡«≥°âÕπ ≤55

Gy (tumor bed) (√âÕ¬≈– 50 ‡∑’¬∫°—∫√âÕ¬≈– 27)

Regional recurrence (√âÕ¬≈– 78 ‡∑’¬∫°—∫√âÕ¬≈–

22)  „π°≈ÿà¡ LR √âÕ¬≈– 69 ‡ªìπ true recurrence

§◊Õ ‡°‘¥„πµ”·Àπàß‡¥‘¡À√◊Õ„°≈â‡§’¬ß°—π ´÷Ëßªí®®—¬∑’Ë

‡°’Ë¬«‡π◊ËÕß §◊Õ ‰¡à‰¥â free margin  °“√«‘π‘®©—¬‰¥â

®“°°“√µ√«®√à“ß°“¬¡“°°«à“‰¥â®“°°“√∑” mam-

mogram  „π°≈ÿà¡∑’Ë‰¡àæ∫ LR DM ¡’º≈µàÕ OS æ∫

«à“ DM ¡’ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß §◊Õ Õ“¬ÿ <50 ªï‡∑’¬∫

°—∫Õ“¬ÿ >50 ªï  10-year DM √âÕ¬≈– 17 ‡∑’¬∫°—∫

√âÕ¬≈– 10   T1 ‡∑’¬∫°—∫ T2 ¡’ DM √âÕ¬≈– 9 ‡∑’¬∫

°—∫√âÕ¬≈– 21  negative lymph node, positive

lymph node ·≈–‰¡à ‰¥â∑” AXLND ¡’ 10-

years DM √âÕ¬≈– 10  √âÕ¬≈– 19  ·≈–√âÕ¬≈– 26

µ“¡≈”¥—∫  grade 1 ‡∑’¬∫°—∫ grade 3 §◊Õ √âÕ¬

≈– 7  ·≈–√âÕ¬≈– 20  «‘π‘®©—¬‰¥â®“° mammo-

gram ‡∑’¬∫°—∫µ√«®√à“ß°“¬ §◊Õ √âÕ¬≈– 6 ‡∑’¬∫

°—∫√âÕ¬≈– 17   RT ≤55 Gy ‡∑’¬∫°—∫ >55 Gy

§◊Õ √âÕ¬≈– 25 ·≈–√âÕ¬≈– 11  °“√æ∫ regional

recurrence ‡∑’¬∫°—∫‰¡àæ∫ §◊Õ √âÕ¬≈– 87 ·≈–

√âÕ¬≈– 10  ‚¥¬ √ÿª §◊Õ °“√®–‰¥âº≈∑’Ë¥’®“°°“√∑”

BCT §«√∑”„πÕ“¬ÿ >50 ªï  T1N0  ‰¡à„™à high

grade ·≈–¡’°“√ boosted radiotherapy ∫√‘‡«≥

tumor bed ÷́Ëßº≈°“√»÷°…“π’Èæ∫‡À¡◊Õπ°—π„π

√“¬ß“π¢Õß Mirza ·≈–§≥–(15)  æ∫«à“ªí®®—¬∑’Ë¡’

º≈µàÕ LRR „π BCT §◊Õ Õ“¬ÿ ≤50 ªï (hazard

radio 3.773), positive lymph node (hazard

radio 2.67), T >1.5 ´¡. (hazard radio 1.908),

chemotherapy (hazard radio 0.224) ·≈–

hormonal therapy (hazard radio 0.364)

πÕ°®“°°“√µ‘¥µ“¡º≈°“√√—°…“‚¥¬«‘∏’ MRM

·≈– BCT „π RCT ·≈â«  °“√»÷°…“º≈„π non-

clinical trial °Á ”§—≠‡æ√“–∫àß∫Õ°∂÷ßº≈∑’Ë‰¥â®“°

°“√√—°…“«à“‡À¡◊Õπ„π RCT À√◊Õ‰¡à  Hwang(16) „π

ªï §.». 1990-2004  ºŸâªÉ«¬ 112,154 √“¬  √âÕ¬≈–

55 ∑” BCT √âÕ¬≈– 45  ∑” mastectomy ‚¥¬‰¡à‰¥â

PMRT  µ‘¥µ“¡°“√√—°…“ 110.6 ‡¥◊Õπ  ∑—Èß 2 °≈ÿà¡

Õ“¬ÿ <50 ªï ª√–¡“≥ 1 „π 4  ¡’‡æ’¬ß√âÕ¬≈– 6 ∑’Ë

Õ“¬ÿ <40 ªï  median T 1.5 ́ ¡.  ∂â“ T >2 ́ ¡. °“√

∑” BCT ≈¥≈ßµ“¡Õ“¬ÿ ¢π“¥∑’Ë„À≠à°«à“  grade 3,

ER negative ∑” mastectomy ¡“°°«à“ BCT  æ∫

«à“ BCT ¡’ OS >mastectomy ‚¥¬‡©æ“–„π°≈ÿà¡

Õ“¬ÿ >50 ªï  ER positive (hazard radio 0.81)

·µà‡ªìπ°“√»÷°…“„π¢≥–∑’Ë ‰¡à¡’°“√„Àâ PMRT „π
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early stage breast cancer

Õ’°°“√»÷°…“∑’Ë∑”„π non-clinical(17) ‚¥¬

»÷°…“„πªï §.». 1998-2008  ¢π“¥ T ≤4 ́ ¡. lymph

node negative À√◊Õ positive 1-3 nodes  ºŸâªÉ«¬

132,149 √“¬  ∑” BCT √âÕ¬≈– 70  mastectomy

√âÕ¬≈– 26.5  mastectomy ·≈– PMRT

√âÕ¬≈– 3.4  ‚¥¬„π°≈ÿà¡ BCT, mastectomy ·≈–

mastectomy √à«¡°—∫ PMRT ¡’ T1 √âÕ¬≈– 80

√âÕ¬≈– 64 ·≈–√âÕ¬≈– 46 µ“¡≈”¥—∫  °≈ÿà¡∑’Ë∑”

BCT ¡’ positive 1-3 lymph nodes √âÕ¬≈– 20

‡∑’¬∫°—∫°≈ÿà¡∑’Ë∑” mastectomy √à«¡°—∫ PMRT ¡’

√âÕ¬≈– 64  æ∫«à“ breast cancer-specific sur-

vival (BCSS) √âÕ¬≈– 97  √âÕ¬≈– 94 ·≈–√âÕ¬≈–

90 µ“¡≈”¥—∫  ‚¥¬ hazard of death ¢÷Èπ°—∫°“√

∑” mastectomy (hazard radio 1.31)   mastec-

tomy √à«¡°—∫ PMRT (hazard radio 1.47) ‡¡◊ËÕ

‡∑’¬∫°—∫ BCT  πÕ°®“°π’È ¢π“¥∑’Ë¡“°°«à“ 2 ·µà

‰¡à‡°‘π 4 ´¡. (hazard radio 2.11) ·≈– negative

lymph node (hazard radio 0.51) °Á¡’º≈µàÕ°“√

√—°…“ ·µà®“°°“√»÷°…“π’È¬—ß¢“¥¢âÕ¡Ÿ≈‡√◊ËÕß°“√∑”

lymph node staging   °“√‰¥â systemic treat-

ment ·≈–°“√∑” RT ÷́ËßÕ“®·µ°µà“ß°—π√–À«à“ß

BCT ·≈– mastectomy „π·µà≈– ∂“∫—π  πÕ°®“°

π’Èº≈∑’Ë·¬à°«à“„π°≈ÿà¡ mastectomy Õ“®‡æ√“–¡’

tumor biology ∑’Ë·µ°µà“ß°—∫°≈ÿà¡ BCT

NSABP B-18(18) »÷°…“º≈√–À«à“ß°“√‰¥â√—∫

neoadjuvant chemotherapy ·≈– adjuvant

chemotherapy µàÕ°“√∑” BCT ·≈– mastectomy

„π stages T1-3, N0-1 ‚¥¬„™â anthracyclin

ºŸâªÉ«¬Õ“¬ÿ >50 ªï ‰¥â tamoxifen æ∫«à“°“√‰¥â√—∫

neoadjuvnat chemotherapy ‰¥âº≈ 9-years OS,

9-years DFS ‡∑à“°—∫ adjuvant chemotherapy

·µà„π°≈ÿà¡∑’Ë∑” BCT æ∫ LR „πÕ“¬ÿ <50 ªï ¡“°

°«à“Õ“¬ÿ ≥50 ªï (√âÕ¬≈– 13.1 ‡∑’¬∫°—∫√âÕ¬≈– 5.2)

„π°≈ÿà¡ pathologic complete responders (PCR)

¡’ 9-years OS ¡“°°«à“°≈ÿà¡∑’Ë¡’ pathologic re-

sidual (√âÕ¬≈– 85 ‡∑’¬∫°—∫√âÕ¬≈– 70) ·≈– 9-

years DFS √âÕ¬≈– 75 ‡∑’¬∫°—∫√âÕ¬– 58   √ÿª«à“

„π operable breast cancer °“√„Àâ neoadjuvant

chemotherapy ‰¡à·µ°µà“ß°—∫°“√„Àâ adjuvant

chemotherapy

‡¡◊ËÕ¡’ chemotherapy ∑’Ë¥’¢÷Èπ ‡√‘Ë¡¡’°“√∑”

BCT „π stage III  ‚¥¬„Àâ neoadjuvant chemo-

therapy ·≈–∑” BCT µ“¡¥â«¬ adjuvant chemo-

therapy ·≈– RT ®“°°“√µ‘¥µ“¡ºŸâªÉ«¬ 340 √“¬

æ∫«à“¡’ªí®®—¬∑’ËÕ“®®”·π°ºŸâªÉ«¬∑’Ë‰¥â neoadjuvant

chemotherapy °àÕπ BCT ‡ªìπ°≈ÿà¡∑’Ë¡’ LR ¡“°

À√◊ÕπâÕ¬ ‚¥¬„™â MDAPI(19) (MD Anderson

prognostic index) ‰¥â·°à clinical lymph node

°àÕπ‰¥â neoadjuvant chemotherapy N0-1, N2-3

‡∑à“°—∫ 0 ·≈– 1 ·µâ¡µ“¡≈”¥—∫  lymphovascular

invasion ∂â“¡’„Àâ 1 ·µâ¡  pathologic tumor size

>2 ´¡. „Àâ 1 ·µâ¡ ·≈– pathologic multifocal

„Àâ 1 ·µâ¡ µ‘¥µ“¡‡ªìπ‡«≈“ 63 ‡¥◊Õπ  √âÕ¬≈– 96 ¡’

clinical stages II ·≈– III  ‚¥¬·∫àß‡ªìπ°≈ÿà¡ low

risk prognostic index (PI)(0-1)  intermediate

risk (PI)(2) ·≈– high risk (PI)(3-4)  æ∫«à“ LRR-

free survival rate √âÕ¬≈– 94  √âÕ¬≈– 83  ·≈–

√âÕ¬≈– 58 µ“¡≈”¥—∫ (P <0.001)

πÕ°®“°π’È¬—ß¡’°“√„™â PI „π°“√ª√–‡¡‘π

LRR ¢Õß°“√∑” mastectomy À√◊Õ BCT À≈—ß

neoadjuvant chemotherapy(20)  °≈ÿà¡∑’Ë∑” BCT

331 √“¬ mastectomy 484 √“¬  ‰¥â adjuvant

chemotherapy √âÕ¬≈– 77 „π BCT   √âÕ¬≈– 95

„π mastectomy  °≈ÿà¡ BCT ‰¥â RT ·≈– boost

‚¥¬∫“ß√“¬‰¥â RT ∫√‘‡«≥ supraclavicular ·≈–
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internal mammary  °≈ÿà¡ mastectomy ‰¥â RT

chest wall, scar, supraclavicular ·≈– internal

mammary  °≈ÿà¡ BCT ¡’ stages IIB-IIIC √âÕ¬≈–

72  mastectomy ¡’√âÕ¬≈– 99  „π°≈ÿà¡∑’Ë∑” mas-

tectomy ¡’ stage ¡“°°«à“°≈ÿà¡ BCT æ∫«à“ 10-

year LRR „π BCT √âÕ¬≈– 12  °≈ÿà¡ mastectomy

√âÕ¬≈– 9  ‚¥¬‡¡◊ËÕ·¬°µ“¡ PI æ∫«à“ 10-year LRR

√–À«à“ß mastectomy ·≈– BCT „π PI 0, 1, 2, 3

À√◊Õ 4 §◊Õ √âÕ¬≈– 4 ·≈–√âÕ¬≈– 5  √âÕ¬≈– 7  ·≈–

√âÕ¬≈– 9  √âÕ¬≈– 12 ·≈–√âÕ¬≈– 28  √âÕ¬≈– 19

·≈–√âÕ¬≈– 61 µ“¡≈”¥—∫  ´÷Ëß„π PI 3 À√◊Õ 4 ·µâ¡

mastectomy ≈¥ mortality (hazard radio 0.29)

‡¡◊ËÕ‡∑’¬∫°—∫ BCT Õ¬à“ß¡’π—¬ ”§—≠ ·µà‡π◊ËÕß®“°

√–¬–°“√µ‘¥µ“¡°“√√—°…“¬—ß‰¡à¬“«π—° LRR Õ“®

·µ°µà“ß®“°π’È‡¡◊ËÕµ‘¥µ“¡°“√√—°…“∑’Ë¬“«π“π¢÷Èπ

À≈—ß®“°»÷°…“°“√ª√–‡¡‘π LRR ‚¥¬„™â PI

À≈—ß®“°‰¥â neoadjuvant chemotherapy „π

BCT ·≈– mastectomy „πªï §.». 2001-2005

»÷°…“„π BCT 224 √“¬ ·≈– mastectomy √à«¡

°—∫ PMRT 327 √“¬(21) ‚¥¬¡’§«“¡·µ°µà“ß∑’Ë∑”

AXLND ‡©æ“–√“¬∑’Ë clinical positive  ∂â“ clinical

lymph node negative ∑” sentinel lymph node

biopsy (SLNB)  neoadjuvant chemotherapy

‡ªìπ°≈ÿà¡ anthracyclins À√◊Õ taxanes ‰¥â  adju-

vant chemotherapy ∂â“¬—ß‰¥â ‰¡à§√∫√âÕ¬≈– 19

„π BCT √âÕ¬≈– 28  „π mastectomy, hormonal

therapy √âÕ¬≈– 54 „π BCT  √âÕ¬≈– 68 „π mas-

tectomy „π°≈ÿà¡ BCT ¡’ margin free √âÕ¬≈– 93

°≈ÿà¡ mastectomy √âÕ¬≈– 97  °≈ÿà¡ mastectomy

stage  Ÿß°«à“ §◊Õ ¡’ stage III √âÕ¬≈– 55   BCT ¡’

√âÕ¬≈– 23  ‰¥â RT ‡À¡◊Õπ°“√»÷°…“°àÕππ’È  „π°≈ÿà¡

mastectomy æ∫ residual T >2 ´¡. √âÕ¬≈– 56

BCT √âÕ¬≈– 26  positive 4-9 lymph nodes „π

BCT ‡∑’¬∫°—∫ mastectomy √âÕ¬≈– 13 ·≈–√âÕ¬≈–

30 µ“¡≈”¥—∫  positive ≥10 nodes √âÕ¬≈– 5 ·≈–

√âÕ¬≈– 19 µ“¡≈”¥—∫  5-year LRR „π°≈ÿà¡ BCT

‡∑’¬∫°—∫ mastectomy ∑’Ë¡’ PI 3-4 §◊Õ √âÕ¬≈– 32

·≈–√âÕ¬≈– 6 µ“¡≈”¥—∫ ·¡â«à“®–¡’ªí®®—¬∑’Ë∑”„Àâ

prognosis ‰¡à¥’¡“°°«à“ ‡™àπ LVI æ∫√âÕ¬≈– 63

„π mastectomy ·µàæ∫‡æ’¬ß√âÕ¬≈– 38  „π BCT

5-year disease specific survival „π mastec-

tomy ¡“°°«à“ BCT §◊Õ √âÕ¬≈– 88 ‡∑’¬∫°—∫√âÕ¬≈–

76  ‚¥¬ √ÿª §◊Õ BCT „Àâº≈°“√√—°…“„π°≈ÿà¡∑’Ë¡’

stage III ‰¡à¥’‡∑à“ mastectomy ·¡â«à“‰¥â neo-

adjuvant chemotherapy ·≈–∑”°“√ºà“µ—¥‰¥â

margin free ·µà¬—ß¡’ LRR ¡“°°«à“∑” mastec-

tomy

°“√»÷°…“º≈¢Õß LRR ¿“¬À≈—ß°“√∑” BCT

·≈– mastectomy ¡’§«“¡ ”§—≠ ‡æ◊ËÕ„Àâ∑√“∫∂÷ß

º≈∑’Ëµ“¡¡“¿“¬À≈—ß°“√‡°‘¥ LRR ´÷Ëß®–∑”„Àâ°“√

æ‘®“√≥“°“√√—°…“„π°“√«‘π‘®©—¬§√—Èß·√°„πºŸâªÉ«¬

·µà≈–√“¬„Àâ‡À¡“– ¡ ‡æ◊ËÕ≈¥°“√‡°‘¥ LRR   Fodor

·≈–§≥–(22) ∑”°“√»÷°…“º≈¢Õß isolated LRR

(ILRR) À≈—ß°“√∑” BCT 415 √“¬  mastectomy

894 √“¬ „π stages I ·≈– II  ªï §.». 1983-1987

æ∫«à“¡’ ILRR √âÕ¬≈– 9.5  ‚¥¬æ∫ 48 ‡¥◊Õπ À≈—ß

°“√√—°…“·≈–µ‘¥µ“¡À≈—ß°“√‡°‘¥ ILRR 165 ‡¥◊Õπ

æ∫«à“„π°≈ÿà¡ mastectomy √âÕ¬≈– 61 ‡ ’¬™’«‘µ  10-

year CSS ¢÷ÈπÕ¬Ÿà°—∫ staging ¢Õß lymph node

µ”·Àπàß·≈–¢π“¥¢Õß°“√‡°‘¥ ILRR  ·≈–√–¬–

‡«≈“√–À«à“ß°“√√—°…“·≈– ILRR  ‚¥¬°≈ÿà¡∑’Ë¡’ posi-

tive lymph node  ¡’ 10-year CSS √âÕ¬≈– 21

‡∑’¬∫°—∫°≈ÿà¡∑’Ë negative lymph node √âÕ¬≈– 68

°“√‡°‘¥∑’Ë scar ∑’Ë‡¥’¬« ¡’ 10-year CSS √âÕ¬≈– 66

∂â“ negative lymph node √à«¡°—∫°“√æ∫‡æ’¬ß∑’Ë

scar ¡’ 10-year CSS √âÕ¬≈– 85  „π°≈ÿà¡∑’Ë¢π“¥



59Advance management to achieve curative and cosmetic outcomes in breast cancer   ÿ°—≠≠“ »√’Õ—…Æ“æ√

¢Õß ILRR ¡“° ‰¡à “¡“√∂∑”ºà“µ—¥‰¥â (inoperable)

æ∫«à“ 10-year CSS √âÕ¬≈– 0 ‡∑’¬∫°—∫°≈ÿà¡

operable √âÕ¬≈– 51  „π°≈ÿà¡ BCT √âÕ¬≈– 38

‡ ’¬™’«‘µ  10-year CSS ¢÷ÈπÕ¬Ÿà°—∫Õ“¬ÿ  ™π‘¥¢Õß

ILRR [true recurrence (TR) ·≈– new primary

(NP)] ¢π“¥¢Õß ILRR ·≈–√–¬–‡«≈“∑’Ë‡°‘¥ ILRR

‚¥¬æ∫«à“ BCT „π°≈ÿà¡Õ“¬ÿ ≤40 ªï ‡∑’¬∫°—∫ >40 ªï

¡’ 10-year CSS √âÕ¬≈– 38 ·≈–√âÕ¬≈– 71  °“√

‡°‘¥ TR ‡∑’¬∫°—∫ NP ¡’√âÕ¬≈– 54 ·≈–√âÕ¬≈– 88

µ“¡≈”¥—∫  ∂â“Õ“¬ÿ¡“°°«à“ 40 ªï √à«¡°—∫ NP ¡’ 10-

year CSS ¥’∑’Ë ÿ¥ §◊Õ √âÕ¬≈– 92  °“√‡°‘¥ ILRR

·∫∫ inoperable ‡∑’¬∫°—∫ operable ¡’ 10-year

CSS √âÕ¬≈– 0 ·≈–√âÕ¬≈– 66 µ“¡≈”¥—∫  ¢π“¥

¢Õß ILRR ∑’Ëºà“µ—¥‰¥âπâÕ¬°«à“ 2 ´¡. ‡∑’¬∫°—∫¡“°

°«à“ 2 ́ ¡. ¡’ 10-year CSS √âÕ¬≈– 81 ·≈–√âÕ¬≈–

32 µ“¡≈”¥—∫ °“√‡°‘¥ LRR §√—Èß∑’Ë 2 æ∫‰¥â√âÕ¬≈–

27 „π√–¬–‡«≈“ 28 ‡¥◊Õπ À≈—ß®“° ILRR §√—Èß·√°

10-year survival „π°≈ÿà¡∑’Ë‰¡à¡’ LRR ‡∑’¬∫°—∫°≈ÿà¡

∑’Ë¡’ LRR §√—Èß∑’Ë 2 §◊Õ √âÕ¬≈– 72 ·≈–√âÕ¬≈– 27

µ“¡≈”¥—∫  LRR §√—Èß∑’Ë 2 æ∫À≈—ß mastectomy

√âÕ¬≈– 36  À≈—ß BCT √âÕ¬≈– 22  · ¥ß„Àâ‡ÀÁπ

«à“°“√‡°‘¥ LRR ¡’º≈µàÕ°“√‡ ’¬™’«‘µ ‡π◊ËÕß®“°®–

æ∫ DM µ“¡¡“

‡¡◊ËÕ¡’°“√»÷°…“„π∑“ß¬’π “¡“√∂·∫àß°≈ÿà¡µ“¡

molecular subtype ‡æ◊ËÕ™à«¬∫Õ° prognosis

¢Õß‚√§ ·≈–‡ªìπ predictor µàÕ°“√√—°…“ ‰¥â·°à

luminal A (ER+, PR+, HER2-), luminal B (ER+,

PR+, HER2+), HER2 (ER-, PR-, HER2+) ·≈–

basal (ER-, PR-, HER2-)  ´÷Ëß°≈ÿà¡∑’Ë¡’ prognosis

¥’∑’Ë ÿ¥ §◊Õ luminal A  °≈ÿà¡∑’ËµÕ∫ πÕßµàÕ chemo-

therapy ¥’°«à“°≈ÿà¡Õ◊Ëπ §◊Õ ER-, high grade  ·µà

°“√µ√«®∑“ß molecular ¬—ßπ”¡“„™â„π∑“ßªØ‘∫—µ‘

‰¡à‰¥â‡π◊ËÕß®“°√“§“·æß·≈–„™â‡«≈“π“π °“√·∫àß

biological subtype ´÷Ëßµ√«®‚¥¬ immunohisto-

chemistry (IHC) À√◊Õ in situ hybridization (ISH)

·∫àß subtype ‚¥¬ —¡æ—π∏å°—∫°“√µ√«®∑“ß mole-

cular §◊Õ luminal A ‡ªìπ°≈ÿà¡∑’Ë¡’ ER-relate genes

¡“°°«à“°≈ÿà¡ luminal B  °≈ÿà¡ luminal B ¡’ pro-

liferative genes ¡“°°«à“  ¡’°“√»÷°…“„π°“√„™â

subtype ÷́Ëßµ√«®‚¥¬ IHC À√◊Õ ISH ‡æ◊ËÕ∫Õ°

prognosis ¢Õß¡–‡√Áß‡µâ“π¡

°“√»÷°…“ LRR À≈—ß°“√ºà“µ—¥ BCT, mas-

tectomy ·∫àßµ“¡ receptor subtype(23) æ∫«à“

12,592 √“¬  ¡’ luminal subtype √âÕ¬≈– 77.5

HER2+ √âÕ¬≈– 7.5  Triple negative (TN) √âÕ¬

≈– 15  æ∫«à“ „π°≈ÿà¡∑’Ë‰¡à„™à TN ¡’ LRR πâÕ¬°«à“

°≈ÿà¡ TN  ‚¥¬„π BCT ¡’ RR 0.49  „π mastec-

tomy RR 0.66  „π°≈ÿà¡ BCT  luminal subtype

¡’ LRR µË”°«à“°≈ÿà¡Õ◊Ëπ §◊Õ ‡∑’¬∫°—∫ HER2+, TN

·≈â«¡’ RR 0.34 ·≈– 0.38 µ“¡≈”¥—∫  °≈ÿà¡ HER2+

‡∑’¬∫°—∫ TN ¡’ RR 1.44  „π°≈ÿà¡ mastectomy

luminal A ¡’ LRR µË”∑’Ë ÿ¥ §◊Õ ‡∑’¬∫°—∫ luminal B,

HER2+ ·≈– TN ¡’ RR µàÕ LRR 0.59, 0.58 ·≈–

0.51 µ“¡≈”¥—∫  °≈ÿà¡ HER2+ ‡∑’¬∫°—∫ TN  RR

0.91  ‚¥¬°≈ÿà¡ luminal B ‰¡à·µ°µà“ß°—∫ HER2+

·≈– TN   °“√∑” mastectomy ‡∑’¬∫°—∫ BCT „π

°≈ÿà¡ TN º≈‰¡à·µ°µà“ß°—π ·µà°≈ÿà¡ luminal,

HER2+ mastectomy ¡’ LRR πâÕ¬°«à“ BCT §◊Õ

¡’ RR 0.74 ·≈– 0.32 µ“¡≈”¥—∫  ·µà°“√»÷°…“π’È

°≈ÿà¡∑’Ë‰¥â systemic trastuzumab ¡’‡æ’¬ß√âÕ¬≈– 6

¢Õß°≈ÿà¡∑’Ë HER2+

Õ’°°“√»÷°…“∑’Ë„™â receptor subtype „π°“√

∫Õ°§«“¡·µ°µà“ß¢Õß LRR À≈—ß°“√∑” mastec-

tomy „π early stage √–À«à“ßªï §.». 2000-2006

‚¥¬¡’ºŸâªÉ«¬ 819 √“¬(24) ‰¡à‰¥â√—∫ neoadjuvant  ‰¡à

‰¥â√—∫ PMRT negative margin √âÕ¬≈– 96.6  µ‘¥µ“¡
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58 ‡¥◊Õπ  æ∫«à“¡’ luminal A √âÕ¬≈– 70  luminal

B √âÕ¬≈– 7  HER2+ √âÕ¬≈– 6.2  TN √âÕ¬≈– 11.5

°≈ÿà¡ HER2+ ‰¥â trastuzumab √âÕ¬≈– 25 æ∫

LVI ¡“°∑’Ë ÿ¥„π°≈ÿà¡ HER2+ §◊Õ √âÕ¬≈– 94.12

luminal A ‰¥â chemotherapy πâÕ¬°«à“°≈ÿà¡Õ◊Ëπ

§◊Õ √âÕ¬≈– 40.94 ‡∑’¬∫°—∫√âÕ¬≈– 70  5-year LRR

√âÕ¬≈– 2.5  ‚¥¬ LRR µ“¡ subtype §◊Õ luminal

A √âÕ¬≈– 1  HER2+ √âÕ¬≈– 2  luminal B √âÕ¬≈–

6.5  ·≈– TN √âÕ¬≈– 10.9   „π°≈ÿà¡∑’Ë TN ·≈–¡’ LVI

¡’ 5-year LRR √âÕ¬≈– 29.7  ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à¡’

LVI √âÕ¬≈– 9.23  TN √à«¡°—∫ positive lymph node

æ∫ 5-year LRR √âÕ¬≈– 23.4  ‡∑’¬∫°—∫√âÕ¬≈– 7.8

„π°≈ÿà¡∑’Ë negative lymph node  ‡¡◊ËÕ„™â receptor

subtype ·≈–ªí®®—¬Õ◊Ëπæ∫«à“ ªí®®—¬∑’Ë¡’º≈µàÕ LRR

§◊Õ positive ≥4 nodes (hazard radio 23.4),

TN (hazard radio 3.87), positive 1-3 nodes

(hazard radio 4.75), luminal B (hazard radio

4.26) Õ“¬ÿ <50 ªï (hazard radio 3.23)

πÕ°®“°°“√»÷°…“°“√„™â receptor subtype

„π°“√ª√–‡¡‘π LRR „π early stage ·≈â«¬—ß¡’°“√

»÷°…“„π stages IIB-IIIC ∑’Ë∑” mastectomy 582

√“¬(25)  ÷́Ëß‰¥â√—∫ systemic therapy ∑’Ëæ—≤π“¢÷Èπ

∑” AXLND √âÕ¬≈– 98.3 ·≈–‰¥â PMRT ∑ÿ°√“¬

ºŸâªÉ«¬ à«π„À≠à‰¥â neoadjuvant chemotherapy

´÷Ëß¡’ anthracyclin, taxane À√◊Õ platinum  ¡’

HER2+  √âÕ¬≈– 23  „π®”π«ππ’È ‰¥â tratuzumab

√âÕ¬≈– 86  TN æ∫√âÕ¬≈– 29.6  µ‘¥µ“¡À≈—ß°“√

√—°…“√âÕ¬≈– 44.7  5-year OS √âÕ¬≈– 84  5-year

LRR √âÕ¬≈– 6.2   °≈ÿà¡∑’Ë estrogen receptor nega-

tive (ER-) ¡’ LRR ¡“°°«à“ ER+ §◊Õ √âÕ¬≈– 8.6

·≈– 4.4, estrogen receptor positive (ER+),

progesterone receptor positive (PR+) ‡∑’¬∫°—∫

ER+, progesterone receptor negative (PR-) ¡’

LRR √âÕ¬≈– 3.4 ·≈–√âÕ¬≈– 7.8 µ“¡≈”¥—∫  HER2+

¡’ LRR √âÕ¬≈– 1.7 ‡∑’¬∫°—∫ HER2- √âÕ¬≈– 7.8

TN ¡’ LRR ¡“°∑’Ë ÿ¥‡∑’¬∫°—∫°≈ÿà¡Õ◊Ëπ §◊Õ √âÕ¬≈– 11.8

‡∑’¬∫√âÕ¬≈– 3.9 (hazard radio 3.69)  °“√∑’Ë°≈ÿà¡

HER2+ ¡’ LRR πâÕ¬‡π◊ËÕß®“°‡°◊Õ∫∑—ÈßÀ¡¥∑’Ë HER2+

‰¥â trastuzumab

°“√»÷°…“¢Õß receptor subtype µàÕ LRR

„π advanced breast cancer 595 √“¬  ªï §.».

1997-2005(26)  ∑ÿ°√“¬‰¥â√—∫ neoadjuvant therapy

·µà‰¡à‰¥â trastuzumab chemotherapy ‡ªìπ°≈ÿà¡

anthracyclin √âÕ¬≈– 98  taxane √âÕ¬≈– 84  ∑”

BCT ‚¥¬ free margin (≥2 ¡¡.)  AXLND ∑”„π

√“¬∑’Ë¡’ clinical positive lymph node ·≈–‰¥â

adjuvant RT ·≈– boost ∫√‘‡«≥ tumor bed  „π

√“¬∑’Ë¡’ residual positive lymph node, stage III,

Õ“¬ÿπâÕ¬, residual T >2 ´¡.  ¡’ LVI  ‡¡◊ËÕ·∫àßµ“¡

receptor subtype æ∫ hormonal receptor HR+/

HER2-  √âÕ¬≈– 52  HR+/HER2-  √âÕ¬≈– 9  HR-

/HER2+  √âÕ¬≈– 7  TN √âÕ¬≈– 32  µ‘¥µ“¡°“√

√—°…“ 64 ‡¥◊Õπ  5-year LRR free survival √âÕ¬≈–

97  √âÕ¬≈– 95  √âÕ¬≈– 86.5 ·≈– √âÕ¬≈– 89.5 µ“¡

≈”¥—∫  æ∫ grade 3 „π°≈ÿà¡ HR-/HER2+ ·≈– TN

¡“°∑’Ë ÿ¥ §◊Õ √âÕ¬≈– 93 ·≈–√âÕ¬≈– 89 µ“¡≈”¥—∫

pCR „π°≈ÿà¡ HR+/HER2- πâÕ¬∑’Ë ÿ¥ §◊Õ √âÕ¬≈– 9

°≈ÿà¡ HR+/HER2+, HR-/HER2+ ·≈– TN §◊Õ √âÕ¬

≈– 18  √âÕ¬≈– 36 ·≈–√âÕ¬≈– 38 µ“¡≈”¥—∫  ∂â“

‰¡à‰¥â pCR „π°≈ÿà¡ HR-/HER2 ·≈– TN  ¡’ LRR

free survival ≈¥≈ß ‡™àπ‡¥’¬«°—∫°≈ÿà¡ positive lymph

node <4 nodes   LRR free survival ¡“°°«à“°≈ÿà¡

positive ≥4 nodes „π HR-/HER2+ ®“°√âÕ¬≈–

89 ‡ªìπ√âÕ¬≈– 67  °≈ÿà¡ TN ®“°√âÕ¬≈– 91 ‡ªìπ

√âÕ¬≈– 56  ®“°°“√»÷°…“π’Èæ∫«à“ªí®®—¬∑’Ë¡’º≈µàÕ

LRR free survival §◊Õ TN (hazard radio 5.7),
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HR+/HER2+ (hazard radio 5.7), positive ≥4

nodes (hazard radio 2.9), pCR (hazard radio

0.22)

À≈—ß®“°°“√»÷°…“°“√∑” BCT ‡∑’¬∫°—∫

mastectomy „π stages I ·≈– II ´÷Ëß‡√‘Ë¡‡¡◊ËÕ

ª√–¡“≥ §.». 1970  ºà“π¡“ 40 ªï æ∫«à“°“√√—°…“

¡’§«“¡‡ª≈’Ë¬π·ª≈ß‡¡◊ËÕ‡«≈“ºà“π‰ª ‚¥¬„π√–¬–

·√°¡’°“√∑” BCT ¡“°¢÷Èπ µàÕ¡“‡√‘Ë¡¡’°“√∑”

mastectomy ‡æ‘Ë¡¢÷Èπ ‡™àπ „π°“√»÷°…“„π™à«ß ªï

§.». 1998-2011 ®“° SEER program(27) (surveil-

lance, epide-miology and end results) „π

stages T0-2, N0-2 ·≈– M0  ºŸâªÉ«¬ 1,216,820

√“¬ ∑” BCT √âÕ¬≈– 64.5  mastectomy √âÕ¬≈–

35.5  æ∫«à“°“√∑” mastectomy ‡æ‘Ë¡¢÷Èπ√âÕ¬≈–

34 ®“°ªï §.». 2003-2011  ‡æ‘Ë¡¡“°À≈—ßªï §.». 2006

‚¥¬Õ“¬ÿπâÕ¬∑” mastectomy ¡“°°«à“‚¥¬‰¡à¢÷Èπ°—∫

stage T  ·µàÕ“¬ÿ¡“°°«à“®–∑” mastectomy ¡“°

°«à“ ‡¡◊ËÕ T >2 ´¡.  πÕ°®“°π’Èªí®®—¬Õ◊Ëπ §◊Õ nega-

tive lymph node ∑” mastectomy ‡æ‘Ë¡√âÕ¬≈– 38

(odds ratio 1.38)  T0 mastectomy ‡æ‘Ë¡√âÕ¬≈–

200 (odds ratio 2.05)  °“√∑” reconstruction „π

°≈ÿà¡∑’Ë∑” mastectomy °Á‡æ‘Ë¡¢÷Èπ®“°√âÕ¬≈– 11.6

„πªï §.». 1998 ‡ªìπ√âÕ¬≈– 36.4  „πªï §.». 2011

°“√∑” bilateral mastectomy „πºŸâªÉ«¬∑’Ë¡’ ‚√§

¢â“ß‡¥’¬« (unilateral disease) °Á‡æ‘Ë¡¢÷Èπ®“°√âÕ¬

≈– 1.9  ‡ªìπ√âÕ¬≈– 11.2 ÷́Ëß reconstruction „π

bilateral mastectomy °Á‡æ‘Ë¡¢÷Èπ®“°√âÕ¬≈– 36.9

‡ªìπ√âÕ¬≈– 57.2  æ∫«à“ T ·≈– N ¡’º≈µàÕ°“√

‡≈◊Õ°°“√ºà“µ—¥ §◊Õ T1 ®–∑” BCT √âÕ¬≈– 70  ·µà

®–≈¥≈ß„π T2 §◊Õ BCT √âÕ¬≈– 50  „π N0 ∑”

BCT √âÕ¬≈– 66.7  „π N1-2 ∑”√âÕ¬≈– 42.2

Õ’°°“√»÷°…“∑’Ë‡°’Ë¬«°—∫·π«‚πâ¡°“√∑” mas-

tectomy ·≈– BCT ‚¥¬„™â National Cancer Data

Base (NCDB) ¢ÕßÕ‡¡√‘°“(28)  „πªï §.». 1998-

2011 ¡’ºŸâªÉ«¬ 1,856,702 √“¬  ‚¥¬¡’ stages 0, I

·≈– II æ∫«à“√âÕ¬≈– 60  T <2 ´¡.  √âÕ¬≈– 79.5

N0  °“√∑” mastectomy ≈¥≈ß®“° 459/1,000 „π

ªï §.». 1998  µË”∑’Ë ÿ¥„πªï §.». 2005  ‡ªìπ 361/

1,000  À≈—ß®“°π’È¢÷Èπ‡ªìπ 403/1,000 „πªï §.».

2011  „π™à«ßªï §.». 1998-2005 ¡’°“√∑” BCT

‡æ‘Ë¡¢÷Èπ®“° 540 ‡ªìπ 639/1,000  °“√∑” unilateral

mastectomy (UM) ≈¥≈ß®“° 437 ‡ªìπ 306/1,000

À≈—ß®“°ªï §.». 2005 °“√∑” BCT ≈¥≈ß√âÕ¬≈–

2/ªï (637 ‡ªìπ 597/1,000)  °“√∑” contralateral

prophylactic mastectomy (CPM) ‡æ‘Ë¡¢÷Èπ®“°

ªï §.». 2005-2011 ∑” CPM ®“° 54 ‡ªìπ 110/

1,000 ·≈– UM ≈¥≈ß®“° 306 ‡ªìπ 284/1,000

°“√∑” immediate reconstruction „π UM ‡æ‘Ë¡

¢÷Èπ®“° √âÕ¬≈– 10 ‡ªìπ√âÕ¬≈– 27  „πªï §.». 1998

∂÷ß §.». 2011 ‡™àπ‡¥’¬«°—∫°“√∑” immediate

reconstruction „π CPM ®“°√âÕ¬≈– 37 ‡ªìπ

√âÕ¬≈– 57  ªí®®—¬∑’Ë∑” CPM §◊Õ Õ“¬ÿπâÕ¬  °“√∑”

reconstruction, T0 (DCIS)  ªí®®—¬∑’Ë∑”„Àâ∑” UM

§◊Õ T >5 ´¡. DCIS ·≈– positive lymph node

·¡â«à“°“√∑” BCT „π early breast cancer

„π¬ÿ§∑’Ë¡’ systemic therapy ∑’Ëæ—≤π“¢÷Èπ ·µà LR

°Á¬—ß¡“°°«à“ mastectomy ·≈–∂â“°âÕπ¢π“¥„À≠à

‡∑’¬∫°—∫¢π“¥‡µâ“π¡·≈â« ‚¥¬‡©æ“–§π‰∑¬∑’Ë¡’

¢π“¥‡µâ“π¡‡≈Á°°«à“§π¬ÿ‚√ªÀ√◊ÕÕ‡¡√‘°“¡“° °“√

∑” BCT Õ“®‰¡à‰¥â cosmetic outcome ∑’Ë¥’  „πªï

§.». 1991  Toth √“¬ß“π°“√∑” skin-sparing

mastectomy (SSM) ´÷Ëß¡’∑—ÈßºŸâªÉ«¬∑’Ë‰¡à‡ªìπ¡–‡√Áß

·≈–ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡ À≈—ß®“°π—Èπ¡’√“¬ß“πÕ’°

À≈“¬√“¬ß“π∑’Ë¡’°“√µ‘¥µ“¡º≈‡ªìπ‡«≈“π“π æ∫

«à“°“√∑” SSM ¡’§«“¡ª≈Õ¥¿—¬‡∑à“‡∑’¬¡°—∫ mas-

tectomy „π·ßà¢Õß LR ‚¥¬∑’Ë‰¡àµâÕß‰¥â√—∫ radio-
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therapy ·µà®–µâÕß‡ªìπ°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’ stages Tis,

T1-2, N0  °“√∑’Ë‰¥âº≈„π·ßà¢Õß LR ‡∑à“‡∑’¬¡°—∫

mastectomy ‡π◊ËÕß®“°‡ªìπ°“√ºà“µ—¥∑’Ë‡Õ“µàÕ¡

πÈ”‡À≈◊ÕßÕÕ°‡°◊Õ∫∑—ÈßÀ¡¥√«¡∑—Èß nipple areolar

complex ‡À≈◊Õ‡æ’¬ßº‘«Àπ—ß·≈–∑”°“√‡ √‘¡ √â“ß

(immediate reconstruction) ‚¥¬¡’À≈“¬«‘∏’ ‰¥â·°à

TRAM flap (transverse rectus abdominis

muscle), LD flap (latissimus dorsi flap)  °“√„ à

implant ‡æ’¬ßÕ¬à“ß‡¥’¬« (submuscular implant)

À√◊Õ°“√∑” LD flap √à«¡°—∫ implant ÷́Ëß°“√

‡≈◊Õ°«‘∏’„¥¢÷ÈπÕ¬Ÿà°—∫¢π“¥‡µâ“π¡·≈–√Ÿª√à“ß¢ÕßºŸâªÉ«¬

‚¥¬·µà≈–«‘∏’¡’¢âÕ¥’¢âÕ‡ ’¬·µ°µà“ß°—π °“√„ à·µà

implant ¡’¢âÕ¥’ §◊Õ ∑”ßà“¬ ‰¡à¡’·º≈ºà“µ—¥‡æ‘Ë¡ ·µà¡’

¢âÕ®”°—¥∂â“¢π“¥‡µâ“π¡„À≠à °“√„ à„µâ°≈â“¡‡π◊ÈÕ

∑”‰¥â®”°—¥ ∂â“‡µâ“π¡¢π“¥„À≠à·≈– TRAM flap

‰¡à‡æ’¬ßæÕ  °“√∑” LD flap √à«¡°—∫ implant °Á‰¥â

cosmetic outcome ∑’Ë¥’  ¢âÕ‡ ’¬¢Õß°“√„ à implant

§◊Õ °“√‡°‘¥ capsular contracture ‚¥¬‡©æ“–

„π°√≥’∑’ËµâÕß‰¥â√—∫ radiotherapy

√Ÿª∑’Ë 1.  ·º≈ºà“µ—¥ skin-sparing mastectomy

(I: periareolar, II: tennis racquet, III: reduciton, IV:

modified ellipse)

√Ÿª∑’Ë 2. À≈—ßºà“µ—¥ skin-sparing mastectomy (SSM)

·≈– immediate reconstruction 1 ªï  T2 N1

¡’ fat necrosis ∫√‘‡«≥¥â“π∫π¢Õß transverse

rectus abdominis muscle (TRAM) flap ºŸâ

ªÉ«¬Õ“¬ÿ 51 ªï

√Ÿª∑’Ë 3. ºŸâªÉ«¬Õ“¬ÿ 53 ªï  stage T2N  ∑” skin-

sparing mastectomy (SSM) immediate

reconstruction ¥â«¬ LD flap ·≈– implant
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°“√∑” reconstruction ¥â«¬ autologous

tissue ¡’¢âÕ¥’ §◊Õ ‰¥â cosmetic outcome ∑’Ë¥’ ¡’

≈—°…≥–‡À¡◊Õπ∏√√¡™“µ‘  ∂â“‰¥â√—∫ radiotherapy

®–¡’º≈µàÕ cosmetic outcome πâÕ¬°«à“°“√„ à

implant Õ¬à“ß‡¥’¬« ·µà¡’¢âÕ‡ ’¬¢÷Èπ°—∫™π‘¥¢Õß

flap §◊Õ ¿“«–·∑√°´âÕπ∑’Ë‡°‘¥∫√‘‡«≥ donor site

‡™àπ ¿“«–·∑√°´âÕπ¢Õß LD flap §◊Õ seroma

·√ß¢Õß¢âÕ‰À≈à®–≈¥≈ß ́ ÷Ëß§π∑’Ë‡ªìππ—°°’Ã“æÿàßÀ≈“«

π—°‡∑ππ‘  À√◊Õ§πæ‘°“√∑’ËµâÕßπ—Ëß√∂‡¢Áπ·≈–„™â·¢π

„π°“√‡§≈◊ËÕπ‰À«¢Õß√∂‡¢Áπ®–‰¡à‡À¡“–„π°“√∑”

LD flap  ¿“«–·∑√°´âÕπ¢Õß TRAM flap §◊Õ ab-

dominal wall hernia, fat necrosis

µ“√“ß∑’Ë 3.  º≈°“√√—°…“¡–‡√Áß‡µâ“π¡¥â«¬«‘∏’ skin-sparing mastectomy

ºŸâ∑”°“√»÷°…“ ªï∑’Ëµ’æ‘¡æå ®”π«π √–¬–‡«≈“ Local recurrence (%) À¡“¬‡Àµÿ

µ‘¥µ“¡°“√√—°…“ Stage Stage Stage Stage Stage

(‡¥◊Õπ) 0 I II III IV

Newman(29) 1998 372 50 Stages I, II,

LR 6.2

Slavin(30) 1998 51 45 3 7 21

Laronga(31) 1999 286 59 Stages 0-II,

LR 6

Kroll
(32)

1999 114 72 Stages I, II,

LR 7

Simmons
(33)

1999 77 20 0 0 14

Medina- 2002 173 73 0 8.3 11.1

  Franco
(34)

Carlson
(35)

2003 565 65 0.6 3 10.4 11.1 5.5

Spiegel
(36)

2003 221 92 0 Stages I, II,

LR 5-6%

Gerber
(37)

2003 134 59 Stages I, II,

LR 5.4%

Fersis
(38)

2004 60 52 Stages I, II,

LR 6.6%

Greenway
(39)

2005 225 49 Stages 0-II,

LR 1.7%

Downes
(40)

2005 38 53 8

Meretoja
(41)

2007 70 3 3 7 13

LR: local recurrence
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„π™à«ß„°≈â‡§’¬ß°—∫°“√∑” SSM ª√–¡“≥ §.».

1995 ‡ªìπµâπ¡“ ‡√‘Ë¡¡’°“√∑” nipple-sparing mas-

tectomy (NSM) ‚¥¬°≈ÿà¡∑’Ë‡À¡“– ¡‡À¡◊Õπ°—∫

°≈ÿà¡∑’Ë∑” SSM ·µà®–¡’°“√æ‘®“√≥“‡æ‘Ë¡‡µ‘¡„π

‡√◊ËÕß¢Õß nipple areolar complex (NAC) involve-

ment  ‚¥¬¥Ÿ®“°ªí®®—¬µà“ßÊ∑’Ë¡’º≈µàÕ NAC involve-

ment ‡æ◊ËÕ‡≈◊Õ°°≈ÿà¡∑’Ë¡’‚Õ°“ ‰¡à¡’ NAC involve-

ment  ´÷Ëßªí®®—¬‡À≈à“π’È¡’∑—Èß clinical staging ·≈–

pathologic result  √«¡∑—Èß imaging study ´÷Ëß

·¡â«à“æ‘®“√≥“®“°ªí®®—¬µà“ßÊ «à“‡À¡“– ¡„π°“√∑”

NSM ·≈â«°Áµ“¡  „π¢≥–ºà“µ—¥°Á®–¡’°“√∑” frozen

section ‡¡◊ËÕæ∫«à“¡’ NAC involvement °Á®–‰¡à

‡°Á∫ NAC „π°≈ÿà¡∑’Ë frozen section negative ·µà

º≈ permanent positive °Á®–µâÕß∑”°“√ºà“µ—¥ NAC

ÕÕ°

‚Õ°“ ¡’°“√∑” NAC involvement „π°≈ÿà¡

∑’Ë°“√µ√«®√à“ß°“¬‰¡àæ∫√Õ¬‚√§ª√–¡“≥√âÕ¬≈– 5.6-

39(43-49)  ‚¥¬∑—Ë«‰ª NAC involvement (√«¡°≈ÿà¡∑’Ë

clinical positive ·≈– negative) ª√–¡“≥√âÕ¬≈–

5.6-50(43-49,50-53)  „π°≈ÿà¡∑’Ëæ∫ NAC involvement

¡’ clinical positive √âÕ¬≈– 26-61(44,50-53) ·≈–æ∫

‡ªìπ invasive √âÕ¬≈– 35-50(46,47,50,52)

ªí®®—¬∑’Ë¡’º≈µàÕ NAC involvement ‰¥â·°à

¢π“¥°âÕπ Lagios ·≈–§≥–(50)  æ∫«à“ ¢π“¥ ≥2

´¡. ‡∑’¬∫°—∫¢π“¥ <2 ́ ¡.  æ∫ NAC positive √âÕ¬

≈– 39.6 ‡∑’¬∫°—∫√âÕ¬≈– 25   Wertheim(44) æ∫«à“

T1, T2 ·≈– T3 æ∫√âÕ¬≈– 17.6  √âÕ¬≈– 21.1  ·≈–

√âÕ¬≈– 46.5 µ“¡≈”¥—∫  Morimoto ·≈–§≥–(45)

æ∫«à“ T <2 ´¡.  2-5 ´¡.  ·≈– >5 ´¡.  æ∫ NAC

positive √âÕ¬≈– 17  √âÕ¬≈– 41  ·≈–√âÕ¬≈– 78

µ“¡≈”¥—∫  Lüttges(51)  »÷°…“æ∫«à“ T1 ‡∑’¬∫°—∫

T3, 4 æ∫ NAC positive √âÕ¬≈– 27  ‡∑’¬∫°—∫√âÕ¬≈–

µ“√“ß∑’Ë 4.  ¿“«–·∑√° ấÕπ∑’Ë‡°‘¥®“°°“√ºà“µ—¥ skin-sparing mastectomy (SSM) ·≈– non-SSM (NSSM) ‚¥¬
     «‘∏’ reconstruction µà“ßÊ(42)

Reconstructive methods complications

    Implant  Expander Latissimus dorsi flap   TRAM flap

SSM NSSM SSM NSSM SSM NSSM SSM NSSM

N=8 14 43 85 58 37 218 51

Skin flap necrosis 12.5 14.3 3.3 11.8 15.5 18.9 11 3.9

Seroma 12.5 7.1 0 9.4 25.9 24.3 4.2 9.8

Hematoma 12.5 0 3.3 0 0 2.7

Infection 0 14.3 3.3 9.4 3.4 2.7 1.8 0

Implant failure 3.3 0

Implant exposure 0 3.5

Donor site 32.8 27 11 19.6

Dehiscence 3.4 0 0 2

Flap necrosis 3.4 10.8 4.6 15.7

Hernia 2.3 3.9

Umbilicus 1.4 2

Fat necrosis 15.1 13.7

TRAM: transverse rectus abdominis muscle
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73   T2 ‡∑’¬∫°—∫ T3-4 æ∫√âÕ¬≈– 46  ·≈–√âÕ¬≈–

73 µ“¡≈”¥—∫  ·µà‰¡àæ∫§«“¡·µ°µà“ß√–À«à“ß T1

·≈– T2   Santini(46) æ∫«à“ T1 ¡’ NAC positive

√âÕ¬≈– 7  T3 ¡’ NAC positive √âÕ¬≈– 26   Li(52)

æ∫«à“ T ≤2.5 ´¡. ‡∑’¬∫°—∫ T >2.5 ´¡. æ∫√âÕ¬≈–

7.4 ‡∑’¬∫°—∫√âÕ¬≈– 23.7 ·≈– Brachtel(47) æ∫«à“

T ≤2 ́ ¡. æ∫ NAC positive √âÕ¬≈– 16  T >2 ́ ¡.

æ∫ NAC positive √âÕ¬≈– 36

πÕ°®“°π’È °“√æ∫ lymph node positive

(LN+) °Á‡ªìπªí®®—¬∑’Ë∑”„Àâæ∫ NAC positive ‚¥¬

Lagios(50) æ∫«à“ LN+ ·≈– LN-  ¡’ NAC positive

√âÕ¬≈– 56 ·≈–√âÕ¬≈– 31 µ“¡≈”¥—∫  Wertheim(44)

æ∫ NAC positive √âÕ¬≈– 33.4 „π°≈ÿà¡ LN+ ·≈–

√âÕ¬≈– 9.7 „π°≈ÿà¡ LN-, Morimoto(45) æ∫ LN+

·≈– LN- ¡’ NAC positive √âÕ¬≈– 40  ·≈–√âÕ¬≈–

27 µ“¡≈”¥—∫ Lüttges(51) æ∫ NAC positive √âÕ¬

≈– 54 ‡∑’¬∫°—∫√âÕ¬≈– 25  „π°≈ÿà¡ LN+ ·≈– LN,

Li(52) æ∫ NAC positive √âÕ¬≈– 16.6 „π°≈ÿà¡∑’Ë

LN+  √âÕ¬≈– 7.2 „π°≈ÿà¡ LN- ·≈– Brachtel æ∫

NAC positive √âÕ¬≈– 41 ·≈–√âÕ¬≈– 17 „π°≈ÿà¡

LN+ ·≈– LN- µ“¡≈”¥—∫

πÕ°®“°ªí®®—¬„π‡√◊ËÕß T ·≈– N ·≈â« √–¬–

Àà“ß√–À«à“ß°âÕπ·≈– NAC °Á ”§—≠ (tumor-to-

nipple distance, TND)  ‚¥¬ Lagios(50) æ∫«à“ TND

≤2.5 ´¡. æ∫ NAC positive  √âÕ¬≈– 45.9  ∂â“ ≥

2.5 ´¡. æ∫√âÕ¬≈– 14.6   Wertheim (44) æ∫«à“

central tumor æ∫ NAC positive √âÕ¬≈– 53.5

peripheral æ∫√âÕ¬≈– 16.9   Morimoto(45) æ∫«à“

µ“√“ß∑’Ë 6.  · ¥ßªí®®—¬¢Õß lymph node (LN) µàÕ nipple areolar complex positive (NAC+)

°“√»÷°…“ ªï ®”π«π LN+ (% NAC+) LN- (% NAC-)

Lagios(50) 1979 149 56 31

Wertheim(44) 1980 1000 33.4 9.7

Morimoto(45) 1985 141 40 27

Lüttges(51) 1987 166 54 25

Li(52) 2011 2323 16.6 7.2

Brachtel(47) 2009 232 41 17

µ“√“ß∑’Ë 5.  · ¥ßªí®®—¬¢Õß T µàÕ nipple areolar complex positive (NAC+)

°“√»÷°…“ ªï ®”π«π T1 T2 T3

Lagios(50) 1979 149 25% T >2cm 39.6%

Wertheim(44) 1980 1000 17.6% 21.1% 46.5%

Morimoto(45) 1985 141 17% 41% 78%

Lüttges(51) 1987 166 27% 46% 73%

Santini(46) 1989 1291 7% 14% 26%

Li(52) 2011 2323 T ≤2.5 cm + 7.4% T >2.5 cm + 23.7%

Brachtel(47) 2009 232 16% T >2 cm 36%
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∂â“Õ¬Ÿà™‘¥ areolar æ∫ NAC positive √âÕ¬≈– 83

∂â“ TND 0-1 ´¡. æ∫√âÕ¬≈– 42  1-4 ´¡. æ∫√âÕ¬

≈– 29  ∂â“Õ¬Ÿà‰°≈ >4 ´¡. ‰¡àæ∫«à“¡’ NAC posi-

tive, Lüttges(51) æ∫«à“ TND <1 ´¡. æ∫ NAC

positive √âÕ¬≈– 87  1-4 ´¡. æ∫√âÕ¬≈– 13-39

>4 ´¡. æ∫√âÕ¬≈– 15   Li (52) æ∫«à“ TND ≤3

´¡. ¡’ NAC positive √âÕ¬≈– 14.7   >3 ´¡. æ∫

√âÕ¬≈– 5.6  À√◊Õ°âÕπ∫√‘‡«≥ central æ∫ NAC

positive √âÕ¬≈– 34.3  ∫√‘‡«≥Õ◊Ëπæ∫√âÕ¬≈– 9.2  ·≈–

Brachtel(47) æ∫ TND ≤4 ´¡. æ∫ NAC positive

√âÕ¬≈– 30  >4 ´¡. æ∫√âÕ¬≈– 10

∫“ß√“¬æ∫«à“ in situ æ∫ NAC positive ¡“°

°«à“ invasive carcinoma (√âÕ¬≈– 38.5 ‡∑’¬∫

°—∫√âÕ¬≈– 24.5)(44)  ªí®®—¬Õ◊Ëπ ‡™àπ multicentric,

multifocal cancers æ∫ NAC positive √âÕ¬≈–

42.3 ‡∑’¬∫°—∫√âÕ¬≈– 9.3 „π unifocal cancer(52)

Li ¬—ßæ∫«à“ LVI positive ®–æ∫ NAC positive

√âÕ¬≈– 42.5 ‡∑’¬∫°—∫√âÕ¬≈– 9.8  „π°≈ÿà¡∑’Ë LVI

negative  √«¡∑—Èß°≈ÿà¡∑’Ë HER2+ æ∫ NAC positive

√âÕ¬≈– 17.9 ‡∑’¬∫°—∫√âÕ¬≈– 9.8 „π°≈ÿà¡ HER2-(52)

Brachtel(47) √“¬ß“πº≈¢Õß LVI+ µàÕ NAC

positive ‡™àπ°—π §◊Õ æ∫ NAC positive √âÕ¬≈– 33

‡∑’¬∫°—∫√âÕ¬≈– 18 „π°≈ÿà¡∑’Ë LVI negative, grade

¢Õß tumor °Á¡’º≈‡™àπ°—π ‚¥¬ grade 3 æ∫ NAC

positive √âÕ¬≈– 32  grade 1 æ∫√âÕ¬≈– 6 ·≈–

HER2+ æ∫ NAC positive √âÕ¬≈– 47 ‡∑’¬∫°—∫

√âÕ¬≈– 19 „π°≈ÿà¡ HER2-

Billar(53) »÷°…“°“√«‘π‘®©—¬ NAC involvement

¥â«¬ physical examination (PE), ultrasonogram

(US), mammogram ·≈– MRI æ∫«à“ „π°≈ÿà¡∑’Ë

NAC positive µ√«®æ∫¥â«¬ imaging √âÕ¬≈– 38

∂â“ PE ·≈– imaging negative ®–æ∫ NAC posi-

tive √âÕ¬≈– 7  ∂â“„™â∑—Èß PE ·≈– imaging √à«¡

°—π®–¡’ sensitivity √âÕ¬≈– 48  specificity √âÕ¬≈–

97  PPV √âÕ¬≈– 69  NPV √âÕ¬≈– 93  ‚¥¬ US ¡’

sensitivity √âÕ¬≈– 33  mammogram √âÕ¬≈– 70

·≈– MRI √âÕ¬≈– 67   ∑—ÈßÀ¡¥¡’ specificity √âÕ¬≈–

94  PPV ¢Õß US, mammogram ·≈– MRI §◊Õ

√âÕ¬≈– 55  √âÕ¬≈– 70  ·≈–√âÕ¬≈– 80 µ“¡≈”¥—∫

NPV √âÕ¬≈– 87  √âÕ¬≈– 94 ·≈–√âÕ¬≈– 89 µ“¡

≈”¥—∫  ®“°ªí®®—¬µà“ßÊ æ∫«à“ clinical positive odds

ratio [(OR) 5.11] ·≈– imaging positive (OR 5.82)

µ“√“ß∑’Ë 7.  · ¥ßªí®®—¬¢Õß tumor-nipple distance (TND) µàÕ nipple areolar complex positive (NAC+)

°“√»÷°…“ ªï ®”π«π TND (% NAC+)

Lagios
(50)

1979 149 ≤2.5 cm, >2.5 cm (45.9%, 14.6%)

Wertheim
(44)

1980 1000 Central, others (53.5%, 16.9%)

Morimoto
(45)

1985 141 Areoolar distance close, 0-1 cm, 1-4 cm, >4 cm

(83%, 42%, 29%, 0%)

Lüttges
(51)

1987 166 <1 cm, 1-4 cm, >4 cm (87%, 13-39%, 15%)

Li
(52)

2011 2323 ≤3 cm, >3 cm (14.7%, 5.6%)

central, others (34.3%, 9.2%)

Brachtel
(47)

2009 232 ≤4 cm, >4 cm (30%, 10%)
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‡ªìπµ—«∫àß™’È¢Õß NAC positive  „π°≈ÿà¡ clinical

negative imaging ™à«¬∫Õ° NAC positive ‰¥â (OR

10.15)

°“√„™â imaging ™à«¬„π°“√«“ß·ºπ°“√√—°…“

‡™àπ °“√æ∫ MC  °“√æ∫¢π“¥∑’Ë„À≠à‡¡◊ËÕ‡∑’¬∫°—∫

¢π“¥‡µâ“π¡ ·≈–°“√æ∫ NAC positive ‡ªìπ°√≥’

∑’Ë‰¡à§«√∑” BCT, NSM   Biacchiardi(49) ∑”°“√

»÷°…“„πºŸâªÉ«¬ 525 √“¬  ‚¥¬∑ÿ°§π∑” mammo-

gram, ultrasonogram ·≈– MRI æ∫«à“ sensitivity

¢Õß US √à«¡°—∫ mammogram §◊Õ √âÕ¬≈– 76.4

mammogram «‘π‘®©—¬‰¥â„π¢≥–∑’Ë US negative

√âÕ¬≈– 13.3  US «‘π‘®©—¬‰¥â·µà mammogram nega-

tive √âÕ¬≈– 10.3   PE ¡’ sensitivity √âÕ¬≈– 57.5

MRI „Àâ°“√«‘π‘®©—¬µà“ß®“° mammogram ·≈–

US √âÕ¬≈– 27.4  ´÷Ëß‡ª≈’Ë¬π·ª≈ß°“√ºà“µ—¥√âÕ¬≈–

22.5  ‚¥¬¡’ false positive √âÕ¬≈– 77.1  MC/MF

µ√«®æ∫¥â«¬ MRI ‡æ’¬ßÕ¬à“ß‡¥’¬«√âÕ¬≈– 46  ‚¥¬

„π®”π«π∑’Ë‡ª≈’Ë¬π·ª≈ß°“√ºà“µ—¥„π°≈ÿà¡ BCT ∑”

double lumpectomy, wider excision ´÷Ëß‡¢â“‰¥â

°—∫º≈ pathology √âÕ¬≈– 71.9  °≈ÿà¡∑’Ë‡ª≈’Ë¬π‡ªìπ

mastectomy æ∫«à“√âÕ¬≈– 97.6 ∑”‡π◊ËÕß®“° MRI

º≈ Õ¥§≈âÕß°—∫ pathology  πÕ°®“°π’È „π°≈ÿà¡ ILC

®–æ∫ contralateral breast cancer ¡“°°«à“ IDC

(√âÕ¬≈– 9.5 ‡∑’¬∫°—∫√âÕ¬≈– 2.1) ·≈–°“√ºà“µ—¥

‡µâ“π¡Õ’°¢â“ß¡’º≈ Õ¥§≈âÕß°—∫º≈ pathology √âÕ¬

≈– 95

·¡â«à“®–¡’°“√„™âªí®®—¬µà“ßÊ √«¡∑—Èß imaging

„π°“√ª√–‡¡‘π‚Õ°“ °“√¡’ NAC positive ‡æ◊ËÕ

‡≈◊Õ°ºŸâªÉ«¬∑’Ë‡À¡“– ¡„π°“√∑” NSM  ·µà„π¢≥–

∑”ºà“µ—¥°“√∑” frozen section ™à«¬„π°“√«‘π‘®©—¬

NAC positive  ´÷Ëß∂â“¡’°Á‰¡à “¡“√∂‡°Á∫ NAC  ‚¥¬

æ∫«à“ sensitivity √âÕ¬≈– 38-92(54,55)  false nega-

tive √âÕ¬≈– 1.3-8.6(55,56)  ´÷Ëß‡¡◊ËÕº≈ permanent

ÕÕ°¡“‡ªìπ NAC positive °Á®–∑”°“√ºà“µ—¥‡æ◊ËÕ

‡Õ“ NAC ÕÕ°  πÕ°®“°π’È frozen section ¬—ß¡’

false positive √âÕ¬≈– 3.1(55)  ´÷Ëß‡ªìπ°“√‡Õ“ NAC

ÕÕ°„π°≈ÿà¡∑’ËÕ“®‡°Á∫ areolar ‰¥â  ·µà°“√„™â frozen

section ™à«¬≈¥®”π«π§√—Èß°“√ºà“µ—¥ §◊Õ ‰¡àµâÕß

√Õ permanent ‡æ◊ËÕ¡“∑”°“√‡Õ“ NAC ÕÕ°∑’À≈—ß

°“√‡≈◊Õ°ºŸâªÉ«¬„π°“√∑” NSM ∑’Ë‡À¡“– ¡

§◊Õ T1N0, TND >4 ´¡.  ‰¡à¡’ MC, grades 1, 2,

‰¡à¡’ LVI, HER2- ‡æ◊ËÕ∑’Ë®–‰¥â°√≥’∑’Ë¡’‚Õ°“  NAC

µ“√“ß∑’Ë 8.  °“√‡≈◊Õ°ºŸâªÉ«¬ ”À√—∫∑” nipple-sparing mastectomy(44-47, 50-52)

ªí®®—¬ °√≥’∑’Ë‡À¡“– ¡ (% NAC+) °√≥’∑’Ë‰¡à‡À¡“– ¡ (% NAC+)

T T1 (7-25%) T2, T3 (20-70%)

AXLN Negative (7-30%) Positive (16-56%)

TND >4 (10-15%) ≤4cm (30-80%)

MC/UF UF (9.3%) MC (42%)

Grade Grade 1 (6%) Grade 3 (32%)

LVI Negative (10-18%) Positive (33-43%)

HER2 Negative (10-19%) Positive (18-47%)

T: tumor, AXLN: axillary lymph node, TND: tumor-to-nipple distance, MC: multicentric, UF: unifocal,

LVI: lymphovascular invasive
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µ“√“ß∑’Ë 9.  º≈°“√√—°…“¥â«¬°“√ nipple-sparing mastectomy (NSM)

°“√»÷°…“ ªï ®”π«π Median RT LRR NAC NAC NAC

follow-up (%) (%) recurrence thickness necrosis

time (%) (mm) (%)

(months)

Benediktsson(55) 1988-1994 216 156 yes 21.7 8.5 8.9 5 NR

no 78.2 28.4 8.9

Petit56) 2002-2007 1001 20 100 1.4 0 NR 3.5

Gerber(57) 1994-2000 60 101 27 10 1.67 NR NR

de Alcantara Filho(58) 2000-2010 157 10.8 NR NR 0 5 0.2

Kim It(59) 2001-2006 152 60 5.3 2 1.3 2 9.6

Spear(60) 1989-2010 99 30 NR NR 0 NR 2

Boneti(61) 1998-2010 281 25+18.8 NR 4.6 0 7 0.7

Jensen(62) 1997-2008 127 60.2 16 0 0 < 2 0

NR: not report, RT: radiotherapy, LRR: local recurrence rate, NAC: nipple areolar complex

negative ·≈– “¡“√∂‡°Á∫ NAC ‰¥â ·µàÀ≈“¬

ªí®®—¬Õ“®ª√–‡¡‘π‰¡à ‰¥â·πàπÕπ°àÕπ∑”°“√ºà“µ—¥

‡π◊ËÕß®“°°“√µ√«®√à“ß°“¬·≈– imaging ¬—ß·¡àπ¬”

‰¡à‡∑à“º≈∑“ßæ¬“∏‘«‘∑¬“ ‡™àπ ¢π“¥°âÕπ AXLN,

MC √«¡∑—Èßº≈ false negative ¢Õß NAC ®“°

frozen section ∑”„Àâ°“√‡≈◊Õ°ºŸâªÉ«¬∑’Ë‰¡à‡À¡“– ¡

Õ“®®–µâÕß∑”°“√ºà“µ—¥ 2 §√—Èß ‡π◊ËÕß®“° NAC posi-

tive ®“°º≈ permanence

°“√‡≈◊Õ°ºŸâªÉ«¬∑” NSM πÕ°®“°æ‘®“√≥“

‡√◊ËÕß‚Õ°“ °“√¡’ NAC positive ·≈â« µâÕßæ‘®“√≥“

‚Õ°“ ‡°‘¥ NAC necrosis ¥â«¬ ÷́Ëß„πÀ≈“¬

√“¬ß“π¡’‡°≥±å°“√‡≈◊Õ°ºŸâªÉ«¬·µ°µà“ß°—π ·µà‚¥¬

√«¡¡—°æ‘®“√≥“«à“‰¡à¡’ ptosis breasts   Breast ∑’Ë

¢π“¥„À≠à¡“°  Ÿ∫∫ÿÀ√’Ë ¡’‚√§Õâ«π ·≈–‡ªìπ‡∫“À«“π

‡π◊ËÕß®“°ªí®®—¬‡À≈à“π’È¡’º≈µàÕ¿“«–·∑√°´âÕπ¢Õß

skin flap  °“√‡≈◊Õ° incision °Á·µ°µà“ß°—π ‚¥¬

∑—Ë«‰ª¡’ periareolar incision, horizontal radial

incision, inferior radial incision, inferolateral

√Ÿª∑’Ë 4.  · ¥ß incision ¢Õß nipple-sparing mastectomy

A: periareolar incision,  B: horizontal radial incision,

C: Inferior radial incision,

D: Inferolateral inframammary fold incision



70 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

√Ÿª∑’Ë 6. ºŸâªÉ«¬Õ“¬ÿ 43 ªï  stage T1N1 ∑” nipple-sparing mastectomy ·≈– immediate reconstruction

¥â«¬ total submuscular implant

√Ÿª∑’Ë 5.  ºŸâªÉ«¬Õ“¬ÿ 51 ªï  stage T1N0 ∑” breast-conserving therapy ‰¡à¡’ local recurrence

inframammary fold incision, previous scar

incision ÷́Ëß°“√‡≈◊Õ° incision „¥¢÷ÈπÕ¬Ÿà°—∫§«“¡

™”π“≠¢Õß»—≈¬·æ∑¬å ´÷Ëß‡¡◊ËÕ∑”·≈â«æ∫ NAC

necrosis „π«‘∏’∑’Ë‡≈◊Õ°πâÕ¬°«à“«‘∏’Õ◊Ëπ

À≈—ß®“°¡’°“√∑” SSM ·≈– NSM ‡æ‘Ë¡¢÷Èπ

Õ¬à“ß™—¥‡®πµ—Èß·µàªï §.». 2000 °“√ºà“µ—¥‡µâ“π¡

¡’§«“¡‡ª≈’Ë¬π·ª≈ßÕ¬à“ßµàÕ‡π◊ËÕß‡¡◊ËÕ¡’°“√„™â acel-

lular dermal matrix (ADM) ´÷Ëß∑”¡“®“°º‘«Àπ—ß

(split-thickness skin graft) ºà“π°√–∫«π°“√¥â«¬

sodium chloride, sodium deoxycolate ‡æ◊ËÕ°”®—¥

cell ‡À≈◊Õ‡æ’¬ß dermal collagen matrix ‡æ◊ËÕ≈¥

ªØ‘°‘√‘¬“ (antigenicity, rejection response) ´÷Ëß

Õ“®∑”¡“®“°º‘«Àπ—ß§π À¡Ÿ «—« ‡¡◊ËÕπ”¡“„™â„π°“√

reconstruction ®–¡’ recellularization, revas-

cularization ·≈– integration °—∫‡π◊ÈÕ‡¬◊ËÕ¢Õß

ºŸâªÉ«¬ ÷́Ëß¢∫«π°“√π’È®–‡°‘¥¿“¬„π 7 «—π ·≈–‡æ‘Ë¡

¢÷Èπ‡√◊ËÕ¬Ê ®π∂÷ß«—π∑’Ë 14 ·µà∫“ß√“¬ß“πÕ“®„™â‡«≈“

π“π°«à“π’È ‡√‘Ë¡¡’°“√„™â„π°“√∑” breast recon-
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struction µ—Èß·µàªï §.». 2005(63) ´÷ËßÕ“®∑”‡ªìπ

one-stage §◊Õ „ à limpant ‡≈¬ À√◊Õ two-stage

§◊Õ „™â tissue expander °àÕπ ·≈â«®÷ß„™â implant

¢âÕ¥’¢Õß ADM(64-67) §◊Õ

1. ∑”„Àâ ‰¥â inferolateral coverage im-

plant   “¡“√∂„ à implant ‰¥â¢π“¥„À≠à  „π°√≥’

∑” NSM, SSM ‡π◊ËÕß®“°°“√„™â fascia ¢Õß ser-

ratus anterior ·≈– rectus abdominis muscle ¡’

¢âÕ®”°—¥„π¢π“¥¢Õß implant

2. ™à«¬≈¥ exposure µàÕ implant ∂â“¡’ skin

necrosis À√◊Õ breakdown  ≈¥ implant migra-

tion  ‡æ‘Ë¡§«“¡Àπ“√–À«à“ßº‘«Àπ—ß·≈– implant  ≈¥

visibility ·≈– palpability µàÕ implant

3.  “¡“√∂®—¥·µàß inframmamary ·≈–

lateral mammary fold ‰¥â

4.  “¡“√∂∑” one-stage reconstruction

‰¥â ∂â“¡’ skin flap æÕ

5. „π°√≥’∑” two-stage ™à«¬≈¥®”π«π§√—Èß

„π°“√∑” expansion

6. ‡°‘¥¿“«–·∑√°´âÕππâÕ¬ ·¡â„π°√≥’∑’Ë‰¥â√—∫

radiotherapy

À≈—ß®“°‡√‘Ë¡¡’°“√„™â ADM ¡“°¢÷Èπ æ∫«à“

·π«‚πâ¡°“√∑” mastectomy ‡æ‘Ë¡¢÷Èπ √«¡∑—Èß

contralateral prophylactic mastectomy

(CPM) ·≈–¡’·π«‚πâ¡°“√∑” reconstruction ¥â«¬

autologous tissue ≈¥≈ß ‚¥¬æ∫«à“„π°“√∑”

SSM ·≈– NSM „π√–¬–À≈—ß„π∫“ß√“¬ß“π„™â

ADM √âÕ¬≈– 50-80 ‚¥¬¡’ºŸâªÉ«¬‡ªìπ°≈ÿà¡ pho-

phylaxis (bilateral) ·≈– therapeutic ‡°◊Õ∫‡∑à“Ê

°—π(47,61,64-69)  º≈°“√∑” reconstruction ¥â«¬

ADM æ∫«à“¡’¿“«–·∑√° ấÕππâÕ¬ ÷́Ëß‰¥â·°à im-

plant loss √âÕ¬≈– 1.3-10  infection √âÕ¬≈– 0.2-

11  skin necrosis √âÕ¬≈–1-3  implant exposure

√âÕ¬≈– 0.2-3  seroma √âÕ¬≈– 1-10  ·≈–„π°√≥’

‰¥â radiotherapy æ∫«à“ capsular contracture

æ∫√âÕ¬≈– 0-20  ∂â“„™â ADM   ·µàæ∫‰¥â Ÿß∂÷ß√âÕ¬

≈– 15-100  „π°√≥’∑’Ë‰¡à‰¥â„™â ADM

‚¥¬ √ÿª °“√√—°…“ early stage breast

cancer (stages I ·≈– II) ¡’∑“ß‡≈◊Õ°„π°“√ºà“µ—¥

À≈“¬«‘∏’µ“¡«‘«—≤π“°“√¢Õß°“√√—°…“ ∑—Èß∑“ß

systemic therapy ·≈–°“√„™â biomaterial  ‡√‘Ë¡

®“° mastectomy, BCT, SSM, NSM ·≈–°“√

„™â ADM „π°“√ reconstruction  ·µà°“√®–‡≈◊Õ°

ºŸâªÉ«¬„Àâ‡À¡“– ¡µâÕß‡πâπ‡ªÑ“À¡“¬À≈—° oncologic

safety §◊Õ °“√À“¬®“°‚√§ (cure) §◊Õ ‡≈◊Õ°«‘∏’∑’Ë

LR πâÕ¬ ·≈– cosmetic outcome ‡ªìπ‡ªÑ“À¡“¬

√Õß ´÷Ëß«‘∏’°“√‡≈◊Õ°ºŸâªÉ«¬„Àâ ‰¥â cosmetic out-

come ∑’Ë¥’¡’ªí®®—¬À≈“¬Õ¬à“ß¥—ß∑’Ë°≈à“«¡“·≈â« ·µà

„πºŸâªÉ«¬∑’Ë¡’·π«‚πâ¡«à“µâÕß‰¥â RT §«√‡≈◊Õ°∑”

delay reconstruction ‡π◊ËÕß®“°º≈¢Õß RT ∑”„Àâ

‰¥â cosmetic outcome ∑’Ë‰¡à¥’
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7

°“√√—°…“‡ √‘¡¥â«¬¬“‡§¡’∫”∫—¥ ¬“µâ“πŒÕ√å‚¡π ·≈–
¬“√—°…“·∫∫¡ÿàß‡ªÑ“°àÕπºà“µ—¥„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡

(neoadjuvant treatment in breast cancer)

π¿“ ª√‘≠≠“π‘µ‘°Ÿ≈
Àπà«¬Õ“¬ÿ√»“ µ√å¡–‡√Áß«‘∑¬“ Õ“¬ÿ√»“ µ√å ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å

∫∑π”·≈–®ÿ¥ª√– ß§å¢Õß°“√√—°…“¥â«¬¬“‡ √‘¡°àÕπºà“µ—¥„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡
°“√√—°…“‡ √‘¡°àÕπÀ√◊ÕÀ≈—ßºà“µ—¥‡ªìπ°“√√—°…“¡“µ√∞“π„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡√–¬–·√° À≈—°∞“π

µà“ßÊ · ¥ß„Àâ‡ÀÁπ«à“∑—Èß Õß«‘∏’‰¡à¡’§«“¡·µ°µà“ß°—π„π‡√◊ËÕß¢Õß√–¬–‡«≈“√Õ¥ª≈Õ¥‚√§·≈–√–¬–‡«≈“

√Õ¥™’«‘µ  ·µà°“√√—°…“‡ √‘¡°àÕπºà“µ—¥™à«¬„π°“√§«∫§ÿ¡‚√§°≈—∫‡ªìπ´È”∫√‘‡«≥‡µâ“π¡‰¥â¥’°«à“(1)  °“√√—°…“

«‘∏’π’È®÷ß¡’„™âÕ¬à“ß·æ√àÀ≈“¬„πªí®®ÿ∫—π °àÕπÀπâ“π’È°“√√—°…“«‘∏’π’È¡’®ÿ¥ª√– ß§åÀ≈—°‡æ◊ËÕ∑”„Àâ°âÕπ¡–‡√Áß¡’¢π“¥

‡≈Á°≈ß‚¥¬‡©æ“–„π√“¬∑’Ë°âÕπ¡–‡√Áß¡’¢π“¥„À≠à·≈–‰¡à “¡“√∂ºà“µ—¥‰¥âµ—Èß·µà·√° °“√√—°…“‡ √‘¡°àÕπºà“µ—¥

™à«¬„Àâ “¡“√∂ºà“µ—¥‰¥âßà“¬¢÷Èπ À√◊Õ„π°√≥’∑’ËºŸâªÉ«¬‰¡àµâÕß°“√ºà“µ—¥‡µâ“π¡ÕÕ°∑—Èß‡µâ“ °“√„Àâ¬“‡ √‘¡°àÕπ

ºà“µ—¥™à«¬∑”„Àâ°âÕπ¡’¢π“¥‡≈Á°®π∑” breast-conserving surgery ‰¥â  πÕ°®“°π’È°“√≈¥¢π“¥°âÕπ¡–‡√Áß∑’Ë

°√–®“¬‰ªµàÕ¡πÈ”‡À≈◊Õß∫√‘‡«≥√—°·√â Õ“®∑”„Àâ “¡“√∂À≈’°‡≈’Ë¬ß°“√ºà“µ—¥µàÕ¡πÈ”‡À≈◊Õß√—°·√â·∫∫ axillary

dissection ´÷Ëß¡—°æ∫¿“«–·∑√°´âÕπÀ≈—ßºà“µ—¥‰¥â¡“°°«à“°“√ºà“µ—¥µàÕ¡πÈ”‡À≈◊Õß·∫∫ sentinel node

biopsy(2)



77°“√√—°…“‡ √‘¡¥â«¬¬“‡§¡’∫”∫—¥ ¬“µâ“πŒÕ√å‚¡π ·≈–¬“√—°…“·∫∫¡ÿàß‡ªÑ“À¡“¬°àÕπºà“µ—¥„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡  π¿“ ª√‘≠≠“π‘µ‘°Ÿ≈

πÕ°®“°®–™à«¬„π‡√◊ËÕß°“√ºà“µ—¥·≈â« ®“°

À≈“¬°“√»÷°…“∑’Ë‡ª√’¬∫‡∑’¬∫°“√√—°…“‡ √‘¡°àÕπ·≈–

À≈—ßºà“µ—¥ ‚¥¬„™â¬“‡§¡’∫”∫—¥™π‘¥‡¥’¬«°—π æ∫«à“∑—Èß

 Õß«‘∏’ “¡“√∂™à«¬‡æ‘Ë¡√–¬–‡«≈“√Õ¥ª≈Õ¥‚√§·≈–

√–¬–‡«≈“°“√√Õ¥™’«‘µ‰¥â ‰¡à·µ°µà“ß°—π ·µàæ∫«à“

°“√√—°…“‡ √‘¡°àÕπºà“µ—¥¬—ß “¡“√∂§«∫§ÿ¡‚√§

∫√‘‡«≥‡µâ“π¡·≈–µàÕ¡πÈ”‡À≈◊Õß∫√‘‡«≥„°≈â‡§’¬ß‰¡à

„Àâ°≈—∫¡“ (local relapse-free survival) ‰¥â¥’°«à“

°“√√—°…“‡ √‘¡À≈—ßºà“µ—¥(3) ‚¥¬º≈°“√»÷°…“„π‡√◊ËÕß

√–¬–‡«≈“√Õ¥ª≈Õ¥‚√§·≈–√–¬–‡«≈“°“√√Õ¥™’«‘µ

π—Èπ∂◊Õ‡ªìπ®ÿ¥¡ÿàßÀ¡“¬√–¬–¬“«∑’Ë ”§—≠¢Õß∑—Èßß“π

«‘®—¬‡°’Ë¬«°—∫√—°…“‡ √‘¡°àÕπ·≈–À≈—ßºà“µ—¥ ®“°¢âÕ¡Ÿ≈

Õ¥’µæ∫«à“¬“„À¡àÊ∑’Ë®–π”¡“„™â „π°“√√—°…“‡ √‘¡

¡–‡√Áß‡µâ“π¡‰¥âπ—Èπ µâÕß¡’¢âÕ¡Ÿ≈ π—∫ πÿπ®“°ß“π

«‘®—¬°“√√—°…“‡ √‘¡À≈—ßºà“µ—¥«à“™à«¬‡æ‘Ë¡√–¬–‡«≈“

√Õ¥ª≈Õ¥‚√§·≈–√–¬–‡«≈“°“√√Õ¥™’«‘µ‡¡◊ËÕ‡∑’¬∫

°—∫¬“ Ÿµ√¡“µ√∞“π ́ ÷Ëßß“π«‘®—¬™π‘¥π’ÈµâÕß„™âºŸâ‡¢â“√à«¡

°“√»÷°…“®”π«π¡“°·≈–¡’√–¬–‡«≈“µ‘¥µ“¡π“π

°«à“®–‰¥âº≈°“√»÷°…“∑’ËµâÕß°“√ „π¢≥–∑’Ë‡¡◊ËÕπ”¬“

„À¡à¡“»÷°…“„πß“π«‘®—¬°“√√—°…“‡ √‘¡°àÕπºà“µ—¥ ¢âÕ¥’

§◊Õ ºŸâ‡¢â“√à«¡°“√»÷°…“®”π«ππâÕ¬°«à“·≈–√–¬–

‡«≈“µ‘¥µ“¡ß“π«‘®—¬ —Èπ°«à“´÷Ëß∑”„Àâ ‰¥âº≈°“√»÷°…“

∑’Ë‡√Á«°«à“ ®÷ß∂◊Õ‡ªìπ°“√æ—≤π“°“√√—°…“‡ √‘¡°àÕπ

·≈–À≈—ßºà“µ—¥„π¡–‡√Áß‡µâ“π¡∑’Ë¡’§«“¡°â“«Àπâ“¡“°

„πªí®®ÿ∫—π

‚¥¬∑—Ë«‰ª¡—°‡√‘Ë¡°“√√—°…“«‘∏’π’ÈÀ≈—ß®“°∑”°“√

µ—¥™‘Èπ∫√‘‡«≥‡µâ“π¡‰ªµ√«®‡æ‘Ë¡‡µ‘¡·≈â«  Ÿµ√¬“‡§¡’

∫”∫—¥ ¬“µâ“πŒÕ√å‚¡π·≈–¬“√—°…“·∫∫¡ÿàß‡ªÑ“∑’Ë„™â

„π°“√√—°…“‡ √‘¡À≈—ßºà“µ—¥ “¡“√∂π”¡“„™â„π°“√

√—°…“‡ √‘¡°àÕπºà“µ—¥‰¥â‡™àπ‡¥’¬«°—π  πÕ°®“°π’È¢âÕ¥’

¢Õß°“√√—°…“‡ √‘¡°àÕπºà“µ—¥∑’Ë·µ°µà“ß®“°°“√√—°…“

‡ √‘¡À≈—ßºà“µ—¥ §◊Õ «‘∏’π’È “¡“√∂ª√–‡¡‘πº≈°“√

√—°…“¥â«¬¬“∑’Ë„Àâ ‰¥â ´÷Ëß “¡“√∂∑√“∫º≈°“√√—°…“‰¥â

‡√Á«°«à“°“√æ‘®“√≥“®“°√–¬–‡«≈“√Õ¥ª≈Õ¥‚√§·≈–

√–¬–‡«≈“°“√√Õ¥™’«‘µ∑’ËµâÕßµ‘¥µ“¡π“πª√–¡“≥ 5-

10 ªï   ”À√—∫°“√ª√–‡¡‘π°“√µÕ∫ πÕßµàÕ°“√√—°…“

∑”‰¥âÀ≈“¬«‘∏’ ‡™àπ °“√«—¥¢π“¥°âÕπ∑—Èß®“°°“√µ√«®

√à“ß°“¬ ®“°°“√µ√«®Õ—≈µ√“´“«π¥å·≈–À√◊Õ MRI

√«¡∑—Èß°“√¥Ÿº≈™‘Èπ‡π◊ÈÕ∑“ßæ¬“∏‘«‘∑¬“À≈—ß°“√ºà“µ—¥

‚¥¬æ‘®“√≥“®“° pathologic complete remission

(pCR) §◊Õ °“√µ√«®‰¡àæ∫‡´≈≈å¡–‡√Áß„π‡µâ“π¡

·≈–À√◊ÕµàÕ¡πÈ”‡À≈◊Õß∫√‘‡«≥√—°·√â  ‡π◊ËÕß®“°°“√

°”Àπ¥§à“ pCR ¡’§«“¡·µ°µà“ß°—π„π·µà≈–ß“π«‘®—¬

∑”„Àâ°“√π”º≈°“√√—°…“„πß“π«‘®—¬µà“ß°—π¡“‡ª√’¬∫

‡∑’¬∫‡√◊ËÕßª√– ‘∑∏‘¿“æ°“√√—°…“®÷ß∑”‰¥â¬“° ®“°

°“√»÷°…“°àÕπÀπâ“π’È  æ∫«à“ºŸâªÉ«¬°≈ÿà¡∑’Ë‰¥â pCR À≈—ß

®“°‰¥â√—∫°“√√—°…“°àÕπºà“µ—¥ ‡¡◊ËÕµ‘¥µ“¡µàÕ‡π◊ËÕß®–

¡’√–¬–‡«≈“√Õ¥ª≈Õ¥‚√§·≈–√–¬–‡«≈“°“√√Õ¥™’«‘µ

∑’Ë¥’°«à“°≈ÿà¡∑’Ë ‰¡à ‰¥â pCR Õ¬à“ß™—¥‡®π ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß„π¡–‡√Áß‡µâ“π¡™π‘¥ triple-negative ·≈–

HER-2 positive  ”À√—∫¡–‡√Áß‡µâ“π¡™π‘¥ HR

positive π—Èπ‰¡à§àÕ¬æ∫§«“¡ —¡æ—π∏å√–À«à“ß pCR

°—∫√–¬–‡«≈“√Õ¥ª≈Õ¥‚√§·≈–√–¬–‡«≈“°“√√Õ¥

™’«‘µ∑’Ë¥’¢÷Èπ(4)  ¥—ßπ—Èπ pCR ®÷ß®—¥‡ªìπ®ÿ¥¡ÿàßÀ¡“¬·√°

∑’Ë ”§—≠∑’Ë·µà≈–ß“π«‘®—¬‡°’Ë¬«°—∫°“√√—°…“‡ √‘¡°àÕπ

ºà“µ—¥µâÕß°“√

¢âÕ¥’Õ◊Ëπ∑’Ëæ∫„πß“π«‘®—¬‡°’Ë¬«°—∫°“√√—°…“‡ √‘¡

°àÕπºà“µ—¥ §◊Õ ºŸâ«‘®—¬ “¡“√∂µ‘¥µ“¡ª√–‡¡‘π°“√

µÕ∫ πÕß°“√√—°…“¥â«¬¬“„À¡àπ—Èπ‰¥â„π√–¬–‡«≈“ —Èπ

·≈–¬—ß “¡“√∂æ—≤π“Õß§å§«“¡√Ÿâ‡æ◊ËÕ§âπÀ“ªí®®—¬∑’Ë¡’

º≈µàÕ°“√µÕ∫ πÕß∑’Ë¥’·≈–‰¡à¥’µàÕ¬“„À¡àπ—ÈπÊ (pre-

dictive biomarkers) ÷́Ëß®–‡ªìπª√–‚¬™πåÕ¬à“ß¡“°

µàÕ°“√‡≈◊Õ°π”¬“„À¡à¡“„™â„πÕπ“§µ  πÕ°®“°π’È°“√

∑’Ëæ∫‚√§‡À≈◊ÕÀ≈—ß®“°°“√√—°…“‡ √‘¡ (residual

disease) ¬—ß‡ªìπ‚Õ°“ ∑’Ë¥’„π°“√æ—≤π“ß“π«‘®—¬

‡°’Ë¬«°—∫ºŸâªÉ«¬°≈ÿà¡∑’Ë¡’æ¬“°√≥å‚√§‰¡à¥’π’È„π°“√π”¬“
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„À¡à¡“„™â‡ √‘¡°“√√—°…“‡æ‘Ë¡‡µ‘¡Õ’°¥â«¬

™π‘¥¢Õß¡–‡√Áß‡µâ“π¡·≈–°“√æ¬“°√≥å‚√§
¡–‡√Áß‡µâ“π¡∑’Ë ‰¥â√—∫°“√√—°…“¥â«¬¬“‡ √‘¡
°àÕπºà“µ—¥

¡–‡√Áß‡µâ“π¡  “¡“√∂·∫àßµ“¡°“√µ‘¥ ’¢Õß

µ—«√—∫ —≠≠“≥ŒÕ√å‚¡π estrogen, progesterone

·≈– HER-2 ÕÕ°‰¥â‡ªìπ 3 °≈ÿà¡ ‚¥¬¡–‡√Áß‡µâ“π¡

·µà≈–°≈ÿà¡ ¡’≈—°…≥–∑“ß§≈‘π‘° ≈—°…≥–™‘Èπ‡π◊ÈÕ∑“ß

æ¬“∏‘«‘∑¬“ °“√æ¬“°√≥å‚√§ ·≈–·π«∑“ß°“√√—°…“

∑’Ë·µ°µà“ß°—π ‰¥â·°à °≈ÿà¡∑’Ëµ‘¥ ’¢Õßµ—«√—∫ —≠≠“≥

ŒÕ√å‚¡π ‡√’¬°«à“ hormonal receptor positive

breast cancer °“√√—°…“¥â«¬¬“µâ“πŒÕ√å‚¡π

‡ªìπ°“√√—°…“À≈—°„π°≈ÿà¡π’È °≈ÿà¡∑’Ëµ‘¥ ’¢Õßµ—«√—∫

 —≠≠“≥ HER-2 ‡√’¬°«à“ HER-2-positive breast

cancer °“√√—°…“∑’Ë¡’¬“√—°…“·∫∫¡ÿàß‡ªÑ“ (¬“µâ“π

‡ŒÕ√å∑Ÿ) √à«¡¥â«¬  ‡ªìπ°“√√—°…“À≈—°„π°≈ÿà¡π’È  „π

¢≥–∑’Ë°≈ÿà¡ ÿ¥∑â“¬ §◊Õ °≈ÿà¡∑’Ë ‰¡àµ‘¥ ’∑—È ßµ—«√—∫

 —≠≠“≥ŒÕ√å‚¡π·≈–µ—«√—∫ —≠≠“≥ HER-2 ‡√’¬°

«à“ triple-negative breast cancer  ®“°°“√»÷°…“

¢Õß Lehmann ·≈–§≥– ¬—ßæ∫Õ’°«à“¡–‡√Áß‡µâ“π¡

°≈ÿà¡π’È  “¡“√∂·∫àß‰¥â‡ªìπ°≈ÿà¡¬àÕ¬ÕÕ°‡ªìπ 6 °≈ÿà¡

‚¥¬Õ“»—¬°“√· ¥ßÕÕ°¢Õß¬’π‚ª√µ’π„π‡´≈≈å¡–‡√Áß

§◊Õ basal-like 1, basal-like 2, immunomodu-

latory, mesenchymal-like, mesenchymal stem-

like ·≈– luminal AR (LAR)(5) °“√√—°…“¥â«¬¬“

‡§¡’∫”∫—¥‡ªìπ‡æ’¬ß°“√√—°…“™π‘¥‡¥’¬«∑’Ë¡’∫∑∫“∑

 ”§—≠„π°≈ÿà¡π’È

 ”À√—∫°“√æ¬“°√≥å‚√§¢Õß¡–‡√Áß‡µâ“π¡ ®“°

¢âÕ¡Ÿ≈¢Õß Sorlie, Perou ·≈–§≥– ∑’Ë∑”°“√®—¥°≈ÿà¡

¡–‡√Áß‡µâ“π¡‚¥¬„™â°“√‡√’¬ßµ—«¢Õß¬’π∑’Ëæ∫„π™‘Èπ‡π◊ÈÕ

(gene expression profiling) ‚¥¬·∫àß¡–‡√Áß‡µâ“π¡

ÕÕ°‡ªìπ 5 °≈ÿà¡ §◊Õ luminal A, luminal B, HER-2

positive, basal-like ·≈– normal breast-like æ∫

«à“ºŸâªÉ«¬∑’Ë‡ªìπ¡–‡√Áß‡µâ“π¡™π‘¥ basal-like ¡’

æ¬“°√≥å‚√§∑’Ë·¬à°«à“°≈ÿà¡Õ◊ËπÊ ·≈–·µ°µà“ß®“°°≈ÿà¡

luminal A ·≈– B Õ¬à“ß™—¥‡®π(6) ´÷Ëß¡–‡√Áß‡µâ“π¡

°≈ÿà¡ basal-like ¡’§«“¡ —¡æ—π∏å°—∫¡–‡√Áß‡µâ“π¡™π‘¥

triple-negative Õ¬à“ß‰√°Áµ“¡®“°¢âÕ¡Ÿ≈°“√»÷°…“

‡√◊ËÕß°“√„Àâ¬“‡§¡’∫”∫—¥‡ √‘¡À≈“¬Ê™π‘¥„πºŸâªÉ«¬

¡–‡√Áß‡µâ“π¡°àÕπºà“µ—¥ æ∫«à“ pCR „π°≈ÿà¡ triple-

negative ·≈– HER-2 positive ¡“°°«à“°≈ÿà¡ hor-

monal receptor positive Õ¬à“ß™—¥‡®π  ·≈–ºŸâªÉ«¬

∑’Ë‰¥â pCR À≈—ß°“√√—°…“‡ √‘¡¡’√–¬–‡«≈“√Õ¥ª≈Õ¥

‚√§·≈–√–¬–‡«≈“√Õ¥™’«‘µ∑’Ë¥’ ·µà„π∑“ßµ√ß°—π¢â“¡

¡–‡√Áß‡µâ“π¡ triple-negative ∑’Ë‰¡à‰¥â pCR ®–¡’°“√

¥”‡π‘π‚√§∑’Ë√ÿπ·√ß ‰¡àµÕ∫ πÕßµàÕ°“√√—°…“∑”„Àâ

‚√§°≈—∫¡“≈ÿ°≈“¡·≈–‡ ’¬™’«‘µ„π√–¬–‡«≈“Õ—π —Èπ

®÷ß¡’°“√æ¬“°√≥å‚√§∑’Ë·¬à°«à“°≈ÿà¡∑’Ë‰¥â pCR Õ¬à“ß

™—¥‡®π  ¥—ßπ—Èπ™π‘¥¢Õß¡–‡√Áß‡µâ“π¡°Á¡’∫∑∫“∑∑’Ë

 ”§—≠„π°“√æ¬“°√≥å°“√µÕ∫ πÕßµàÕ°“√√—°…“

¥â«¬¬“‡ √‘¡°àÕπºà“µ—¥

¢—ÈπµÕπ°“√‡≈◊Õ°ºŸâªÉ«¬∑’Ë‡À¡“– ¡„π°“√
√—°…“¥â«¬¬“‡ √‘¡°àÕπºà“µ—¥„πºŸâªÉ«¬
¡–‡√Áß‡µâ“π¡

§«√·π–π”°“√√—°…“¥â«¬¬“‡ √‘¡°àÕπºà“µ—¥

„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡√–¬–°àÕπ®–≈ÿ°≈“¡ (locally

advanced) ∑’Ë¡’≈—°…≥–¥—ßπ’È °âÕπ¢π“¥„À≠àÀ√◊Õ

°âÕπµ‘¥º‘«Àπ—ß (T4 tumor) ‰¡à “¡“√∂ºà“µ—¥‰¥âµ—Èß

·µà·√° ¡’µàÕ¡πÈ”‡À≈◊Õß∫√‘‡«≥√—°·√â√à«¡¥â«¬ (N2

À√◊Õ N3 disease) „π√“¬∑’Ë‡ªìπ inflammatory

breast cancer ·≈–„πºŸâªÉ«¬∑’Ë°âÕπ¢π“¥‰¡à„À≠à¡“°

πà“®–ºà“µ—¥‰¥âÀ¡¥µ—Èß·µà·√° (operable breast

cancer) ·µàºŸâªÉ«¬‰¡àµâÕß°“√µ—¥‡µâ“π¡ÕÕ°À¡¥ °“√

√—°…“¥â«¬¬“‡ √‘¡°àÕπºà“µ—¥™à«¬∑”„Àâ “¡“√∂ºà“µ—¥
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¥â«¬«‘∏’ breast-conserving surgery ßà“¬¢÷Èπ

·≈–‰¥âº≈°“√ºà“µ—¥∑’Ë¥’¡“°¢÷Èπ  πÕ°®“°π’È¬—ßµâÕß

æ‘®“√≥“∂÷ß™π‘¥¢Õß¡–‡√Áß‡µâ“π¡√à«¡¥â«¬ ‚¥¬§«√

‡≈◊Õ°√—°…“„πºŸâªÉ«¬√“¬∑’Ë¡’ ‚Õ°“ ®–µÕ∫ πÕßµàÕ

°“√√—°…“‡ √‘¡°àÕπºà“µ—¥‰¥â¥’ ‡™àπ triple negative

·≈– HER-2 positive ‰¡à§«√·π–π”„πºŸâªÉ«¬∑’Ë‡ªìπ

extensive in situ disease ‰¡à “¡“√∂∫Õ°¢Õ∫‡¢µ

¢Õßµ—«°âÕπ¡–‡√Áß‰¥â ‡π◊ËÕß®“°∂÷ß·¡â«à“®–„Àâ°“√

√—°…“‡ √‘¡°àÕπºà“µ—¥°âÕπ¡–‡√Áß¬ÿ∫≈ß¥’ °Á ‰¡à

 “¡“√∂∑” breast-conserving surgery ‰¥â ‚¥¬

°“√æ‘®“√≥“«à“®–‡≈◊Õ°°“√√—°…“·∫∫„¥ §«√∑”ß“π

√à«¡°—π‡ªìπ∑’¡∑—Èß»—≈¬·æ∑¬å √—ß ’·æ∑¬å ·æ∑¬å√—ß ’

√—°…“ ·≈–Õ“¬ÿ√·æ∑¬å¡–‡√Áß«‘∑¬“

°“√√—°…“‡ √‘¡°àÕπºà“µ—¥
·∫àß‰¥â‡ªìπ ¬“‡§¡’∫”∫—¥ ¬“µâ“πŒÕ√å‚¡π

·≈–¬“√—°…“·∫∫¡ÿàß‡ªÑ“ ‚¥¬™π‘¥·≈–¢π“¥¬“∑’Ë„™â

π—Èπ‡À¡◊Õπ°—∫°“√√—°…“‡ √‘¡À≈—ßºà“µ—¥∑ÿ°ª√–°“√

°“√‡≈◊Õ°°“√√—°…“«‘∏’„¥¢÷ÈπÕ¬Ÿà°—∫√–¬–¢Õß‚√§¡–‡√Áß

™π‘¥¢Õß¡–‡√Áß‡µâ“π¡ ·≈–ªí®®—¬¥â“πÕ◊ËπÊ ‡™àπ Õ“¬ÿ

performance status ª√–«—µ‘‚√§ª√–®”µ—«√à«¡

¥â«¬

°“√√—°…“‡ √‘¡°àÕπºà“µ—¥„πºŸâªÉ«¬¡–‡√Áß
‡µâ“π¡™π‘¥ hormonal receptor positive

¡–‡√Áß‡µâ“π¡™π‘¥ hormonal receptor

positive ·∫àß‡ªìπ 2 °≈ÿà¡ §◊Õ luminal A ·≈–

luminal B  ÷́Ëß°“√√—°…“¥â«¬¬“µâ“πŒÕ√å‚¡π¡’

∫∑∫“∑∑’Ë ”§—≠∑—Èß„π°“√√—°…“‡ √‘¡°àÕπ·≈–À≈—ß

ºà“µ—¥ ·µàæ∫«à“„π°≈ÿà¡ luminal B ¡’§«“¡®”‡ªìπ

µâÕß√—°…“¥â«¬¬“‡§¡’∫”∫—¥√à«¡¥â«¬ °“√√—°…“¥â«¬

‡§¡’∫”∫—¥„πºŸâªÉ«¬°≈ÿà¡π’È¡’°“√µÕ∫ πÕß‚¥¬

æ‘®“√≥“®“°§à“ pCR ∑’ËπâÕ¬°«à“¡–‡√Áß‡µâ“π¡™π‘¥

Õ◊ËπÊ  Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕµ‘¥µ“¡√–¬–¬“« °≈—∫æ∫

§«“¡·µ°µà“ß„π‡√◊ËÕß¢Õß√–¬–‡«≈“√Õ¥ª≈Õ¥‚√§

·≈–√–¬–‡«≈“√Õ¥™’«‘µ ∑’Ë‰¡à¡“°√–À«à“ß°≈ÿà¡∑’Ë‰¥â

pCR ·≈–°≈ÿà¡∑’Ë ‰¡à ‰¥â pCR ‡π◊ËÕß®“°°“√√—°…“

¥â«¬¬“µâ“πŒÕ√å‚¡πÀ≈—ßºà“µ—¥¡’∫∑∫“∑∑’Ë ”§—≠

„π°“√§«∫§ÿ¡‚√§‰¡à„Àâ≈ÿ°≈“¡„πÕπ“§µ

°“√√—°…“¥â«¬¬“µâ“πŒÕ√å‚¡π„π°“√√—°…“

‡ √‘¡°àÕπºà“µ—¥„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡™π‘¥ hor-

monal receptor positive ∂÷ß·¡â®–‡ªìπ°“√√—°…“

À≈—° ·µà¡’¢âÕ‡ ’¬ §◊Õ «‘∏’π’È¡’°“√µÕ∫ πÕß∑’Ë™â“

®”‡ªìπµâÕß√—°…“‡ªìπ√–¬–‡«≈“π“π 3-6 ‡¥◊Õπ·≈–

¬—ß‡æ‘Ë¡§«“¡‡ ’Ë¬ß∑’Ë ‚√§®–≈ÿ°≈“¡®π‰¡à “¡“√∂ºà“

‰¥â(7) °“√√—°…“«‘∏’π’È à«π¡“°π”¡“„™â„π°“√»÷°…“

∑’Ë∑”„πºŸâªÉ«¬À≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ∑’ËµâÕß°“√

‡ª≈’Ë¬π°“√√—°…“®“°ºà“µ—¥‡µâ“π¡ÕÕ°∑—ÈßÀ¡¥‡ªìπ

ºà“µ—¥‡µâ“π¡ÕÕ°∫“ß à«π ·≈–√“¬∑’Ë¡’‚√§ª√–®”µ—«

√à«¡°—∫‰¡à·¢Áß·√ßæÕ∑’Ë®–‰¥â√—∫¬“‡§¡’∫”∫—¥ ®“°

À≈“¬°“√»÷°…“æ∫«à“ tamoxifen ¡’Õ—µ√“°“√µÕ∫

 πÕß∑’Ë·¬à°«à“¬“°≈ÿà¡ aromatase inhibitors ‚¥¬

∑—Ë«‰ªæ∫ pCR πâÕ¬°«à“√âÕ¬≈– 10(8)  ·µà‰¡à¡’§«“¡

·µ°µà“ß√–À«à“ß aromatase inhibitors ™π‘¥µà“ßÊ

‡™àπ letrozole, anastrozole ·≈– exemestane

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√√—°…“¥â«¬¬“µâ“πŒÕ√å‚¡π anas-

trozole ·≈–¬“‡§¡’∫”∫—¥„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡™π‘¥

hormonal receptor positive ∑’ËÕ“¬ÿ¡“°°«à“ 70 ªï

„π°“√»÷°…“¢Õß Semiglazov ·≈–§≥–æ∫«à“∑—Èß

 Õß«‘∏’ ¡’Õ—µ√“°“√µÕ∫ πÕß∑’Ë‰¡à·µ°µà“ß°—π ·µà

æ∫«à“°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥¡’º≈¢â“ß‡§’¬ß∑’Ë¡“°

°«à“°“√√—°…“¥â«¬¬“µâ“πŒÕ√å‚¡π(9)

®“°§«“¡√Ÿâ§«“¡‡¢â“„®‡°’Ë¬«°—∫°≈‰°°“√¥◊ÈÕ

¬“µâ“πŒÕ√å‚¡π∑’Ë¡’¡“°¢÷Èπ„πªí®®ÿ∫—π ®÷ß¡’°“√π”¬“

„À¡àÊ ‡™àπ everolimus (mTOR inhibitor)(10) ·≈–

palbociclib (CDK4/6 inhibitor)(11) ∑’Ë¡’°“√π”¡“
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„™â√à«¡°—∫¬“µâ“πŒÕ√å‚¡π„πß“π«‘®—¬¡–‡√Áß‡µâ“π¡

√–¬–°√–®“¬ ¡“„™â„πß“π«‘®—¬‡ √‘¡°àÕπºà“µ—¥ ‚¥¬

¡’®ÿ¥ª√– ß§å‡æ◊ËÕ™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√√—°…“

ºŸâªÉ«¬°≈ÿà¡π’È„πÕπ“§µ

∂÷ß·¡â«à“°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥„πºŸâªÉ«¬

¡–‡√Áß‡µâ“π¡™π‘¥ hormonal receptor positive

®–¡’Õ—µ√“°“√µÕ∫ πÕß∑’ËµË” ·µà‡§¡’∫”∫—¥°Á¬—ß‡ªìπ

«‘∏’°“√√—°…“∑’Ë „™â°—πÕ¬à“ß·æ√àÀ≈“¬„π°“√√—°…“

‡ √‘¡°àÕπºà“µ—¥„πºŸâªÉ«¬°≈ÿà¡π’È ·≈–‡π◊ËÕß®“°¬—ß‰¡à

 “¡“√∂∫Õ°‰¥â«à“ºŸâªÉ«¬√“¬„¥∑’Ë®–‰¥âª√–‚¬™πå„π

°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥ °“√‡≈◊Õ°°“√√—°…“¥â«¬

¬“‡§¡’∫”∫—¥ ®÷ß®”‡ªìπµâÕßæ‘®“√≥“‡ªìπ√“¬Ê‰ª

‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π√“¬∑’Ë “¡“√∂ºà“µ—¥°âÕπ∑’Ë

‡µâ“π¡ÕÕ°‰¥â∑—ÈßÀ¡¥  ”À√—∫¬“‡§¡’∫”∫—¥ Ÿµ√∑’Ë„™â

‡ªìπ¡“µ√∞“π §◊Õ anthracycline ·≈–À√◊Õ taxane

‡™àπ‡¥’¬«°—∫¡–‡√Áß‡µâ“π¡™π‘¥Õ◊ËπÊ

°“√√—°…“‡ √‘¡°àÕπºà“µ—¥„πºŸâªÉ«¬¡–‡√Áß
‡µâ“π¡™π‘¥ HER-2 positive

°“√√—°…“¥â«¬¬“µâ“π‡ŒÕ√å∑Ÿ‡ªìπ°“√√—°…“

À≈—°„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡™π‘¥ HER-2 positive

¬“‡§¡’∫”∫—¥√à«¡°—∫¬“µâ“π‡ŒÕ√å∑Ÿ ¡’∫∑∫“∑ ”§—≠

„π°“√√—°…“‡ √‘¡°àÕπºà“µ—¥ ™à«¬≈¥¢π“¥°âÕπ

¡–‡√Áß‡æ◊ËÕ„Àâ∑” breast-conserving surgery ‰¥â

ßà“¬¢÷Èπ §à“ pCR „πºŸâªÉ«¬°≈ÿà¡π’È¡’§«“¡ —¡æ—π∏å°—∫

°“√æ¬“°√≥å‚√§∑’Ë¥’ °≈à“«§◊Õ ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡

HER-2 positive ∑’Ë ‰¥â pCR À≈—ß°“√√—°…“‡ √‘¡

°àÕπºà“µ—¥®–¡’√–¬–‡«≈“√Õ¥ª≈Õ¥‚√§·≈–√–¬–

‡«≈“°“√√Õ¥™’«‘µ¥’°«à“°≈ÿà¡∑’Ë‰¡à ‰¥â pCR  ¥—ßπ—Èπ

°“√√—°…“‡ √‘¡°àÕπºà“µ—¥„π°≈ÿà¡π’È¡’®ÿ¥¡ÿàßÀ¡“¬‡æ◊ËÕ

µâÕß°“√„ÀâºŸâªÉ«¬¡’ pCR ¡“°∑’Ë ÿ¥ ®÷ß‰¥â¡’°“√π”¬“

µâ“π‡ŒÕ√å∑ŸÀ≈“¬™π‘¥ ‰¥â·°à trastuzumab, lapatinib

·≈– pertuzumab ¡“»÷°…“„πß“π«‘®—¬‡ √‘¡°àÕπ

ºà“µ—¥¡“°¡“¬

¬“µâ“π‡ŒÕ√å∑Ÿµ—«·√° §◊Õ trastuzumab ®“°

¢âÕ¡Ÿ≈°“√»÷°…“√–¬–∑’Ë 3 NOAH „πºŸâªÉ«¬¡–‡√Áß

‡µâ“π¡™π‘¥ HER-2 positive æ∫«à“°“√√—°…“¥â«¬

¬“‡§¡’√à«¡°—∫ trastuzumab ‡æ‘Ë¡ pCR ‡¡◊ËÕ‡∑’¬∫

°—∫°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥Õ¬à“ß‡¥’¬« (√âÕ¬≈– 38

·≈–√âÕ¬≈– 19  p=0.001) ·≈–¬—ßæ∫«à“√–¬–‡«≈“

√Õ¥ª≈Õ¥‚√§∑’Ë 5 ªï „π°≈ÿà¡∑’Ë ‰¥â¬“‡§¡’√à«¡°—∫

trastuzumab °Á¥’°«à“°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥

Õ¬à“ß‡¥’¬«Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ [5-year event-

free survival (EFS) √âÕ¬≈– 58 ·≈–√âÕ¬≈– 43

HR 0.64  p=0.016](12)  „π¢≥–∑’ËÕ’°°“√»÷°…“√–¬–

∑’Ë 2 TECHNO „πºŸâªÉ«¬°≈ÿà¡‡¥’¬«°—π ºŸâªÉ«¬‰¥â

¬“‡§¡’√à«¡°—∫ trastuzumab ¡’§à“ pCR √âÕ¬≈– 39

´÷Ëß„°≈â‡§’¬ß°—∫°“√»÷°…“·√° ·≈–√–¬–‡«≈“√Õ¥

ª≈Õ¥‚√§∑’Ë 3 ªï §◊Õ √âÕ¬≈– 88 ‡∑’¬∫°—∫√âÕ¬≈– 73

„πºŸâªÉ«¬∑’Ë‰¥â·≈–‰¡à‰¥â pCR µ“¡≈”¥—∫ (p=0.01)(13)

 ”À√—∫¬“ lapatinib ´÷Ëß‡ªìπ¬“°‘π∑’ËÕÕ°ƒ∑∏‘Ï

¬—∫¬—Èß∑—Èß HER-1 ·≈– HER-2 °Á¡’°“√π”¡“„™â∑—Èß‡ªìπ

¬“‡¥’Ë¬«§Ÿà°—∫¬“‡§¡’·≈–√à«¡°—∫ trastuzumab „π

°“√√—°…“‡ √‘¡°àÕπºà“µ—¥„π¡–‡√Áß‡µâ“π¡™π‘¥ HER-

2 positive ®“°∑—Èß°“√»÷°…“ NeoALTTO(14) ·≈–

NSABP-B41(15) æ∫«à“ trastuzumab √à«¡°—∫

lapatinib ·≈–¬“‡§¡’∫”∫—¥ ¡’§à“ pCR ¥’°«à“ trastu-

zumab √à«¡°—∫¬“‡§¡’∫”∫—¥ À√◊Õ lapatinib √à«¡°—∫

¬“‡§¡’∫”∫—¥ ª√–¡“≥√âÕ¬≈– 10-20 ·µà‰¡àæ∫§«“¡

·µ°µà“ß„π‡√◊ËÕß pCR √–À«à“ß°≈ÿà¡∑’Ë‰¥â trastuzumab

√à«¡°—∫¬“‡§¡’∫”∫—¥ ·≈– lapatinib √à«¡°—∫¬“‡§¡’

∫”∫—¥ ‡¡◊ËÕµ‘¥µ“¡°“√√—°…“µàÕ‡π◊ËÕß‰¡àæ∫§«“¡·µ°

µà“ß„π‡√◊ËÕß¢Õß EFS ·≈– overall survival √–À«à“ß

 “¡°≈ÿà¡  πÕ°®“°π’È°“√√—°…“¥â«¬ trastuzumab √à«¡

°—∫ lapatinib ·≈–¬“‡§¡’∫”∫—¥ ¡’º≈¢â“ß‡§’¬ß∑’Ë

√ÿπ·√ß¡“°°«à“ ∑”„ÀâµâÕß¡’°“√≈¥¢π“¥¬“≈ß
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 à«π¬“µâ“π‡ŒÕ√å∑ŸÕ’°µ—«∑’Ëπ”¡“„™â §◊Õ pertu-

zumab ÷́Ëß‡ªìπ¬“∑’ËÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß HER-2 ‚¥¬®–

‰ª®—∫ HER-2 ∑’Ëµ”·Àπàß ligand-binding site ¢Õß

HER-3 ®“°°“√»÷°…“√–¬–∑’Ë 3 Cleopatra „πºŸâªÉ«¬

¡–‡√Áß‡µâ“π¡ HER-2 positive √–¬–°√–®“¬ æ∫«à“

pertuzumab √à«¡°—∫ trastuzumab ·≈– docetaxel

¡’Õ—µ√“°“√µÕ∫ πÕß √–¬–‡«≈“°àÕπ∑’Ë‚√§®–≈ÿ°≈“¡

·≈–√–¬–‡«≈“√Õ¥™’«‘µ¥’°«à“°“√√—°…“¥â«¬ trastu-

zumab ·≈– docetaxel ∑”„Àâ°“√√—°…“π’È ‰¥â√—∫°“√

√—∫√Õß°“√„™â „πºŸâªÉ«¬°≈ÿà¡¥—ß°≈à“«∑—Èß„π À√—∞-

Õ‡¡√‘°“·≈–¬ÿ‚√ª √«¡∑—Èß„πª√–‡∑»‰∑¬ ®÷ß‰¥â¡’

°“√π”°“√√—°…“¥—ß°≈à“«¡“∑¥≈Õß„™â„πß“π«‘®—¬

‡ √‘¡°àÕπºà“µ—¥ ∑—Èß°“√»÷°…“ NeoSphere(16) ·≈–

TRYPHAENA(17) æ∫«à“°“√„Àâ pertuzumab √à«¡

°—∫ trastuzumab ·≈–°“√√—°…“¡“µ√∞“π “¡“√∂

‡æ‘Ë¡ pCR ‚¥¬‡©æ“–„π°“√»÷°…“ TRYPHAENA ∑’Ë

„Àâ√à«¡°—∫ trastuzumab ·≈–¬“‡§¡’∫”∫—¥π“π 24

 —ª¥“Àå  ¡’§à“ pCR  Ÿß ∂÷ß√âÕ¬≈– 62

®“°À≈“¬°“√»÷°…“∑’Ëæ∫«à“ ºŸâªÉ«¬¡–‡√Áß

‡µâ“π¡ HER-2 positive ∑’Ë¡’µ—«√—∫ —≠≠“≥ŒÕ√å‚¡π

∫«°√à«¡¥â«¬ ¡’°“√µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬¬“

µâ“π‡ŒÕ√å∑Ÿ·≈–‡§¡’∫”∫—¥πâÕ¬°«à“ºŸâªÉ«¬∑’Ë¡’µ—«√—∫

 —≠≠“≥ŒÕ√å‚¡π≈∫ ®÷ß‡ªìπ∑’Ë¡“¢Õß°“√π”¬“µâ“π

ŒÕ√å‚¡π¡“„™â√à«¡°—∫¬“µâ“π‡ŒÕ√å∑Ÿ·≈–À√◊Õ¬“‡§¡’

∫”∫—¥„πºŸâªÉ«¬°≈ÿà¡¥—ß°≈à“«π’È ‚¥¬„π¢≥–π’È¡’À≈“¬

°“√»÷°…“∑’ËµâÕß°“√À“·π«∑“ß°“√√—°…“∑’Ë‡À¡“– ¡

„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡ HER-2 positive ∑’Ë¡’µ—«√—∫

 —≠≠“≥ŒÕ√å‚¡π∫«° ·µà§ßµâÕß√Õº≈°“√»÷°…“∑’Ë

®–√“¬ß“π„πÕπ“§µ

°“√√—°…“‡ √‘¡¥â«¬¬“°àÕπºà“µ—¥„πºŸâªÉ«¬
¡–‡√Áß‡µâ“π¡™π‘¥ triple-negative

¬“‡§¡’∫”∫—¥‡ªìπ°“√√—°…“À≈—°¢ÕßºŸâªÉ«¬

triple-negative breast cancer ¬“‡§¡’∫”∫—¥

 Ÿµ√∑’Ë„™â‡ªìπ¡“µ√∞“π §◊Õ anthracycline ·≈–

taxane  °“√√—°…“¥â«¬¬“ Õßµ—«π’È æ∫«à“¡’ pCR

ª√–¡“≥√âÕ¬≈– 30-40 ·µ°µà“ß°—πµ“¡°“√»÷°…“

·≈–™π‘¥¢Õß¬“‡§¡’∫”∫—¥∑’Ë„™â ‡¡◊ËÕæ‘®“√≥“µ“¡

¡–‡√Áß‡µâ“π¡ triple-negative °≈ÿà¡µà“ßÊ æ∫«à“

basal-like 1 ¡’°“√µÕ∫ πÕßµàÕ°“√√—°…“‰¥â¥’∑’Ë ÿ¥

„π¢≥–∑’Ë luminal AR ¡’°“√µÕ∫ πÕßµàÕ°“√√—°…“

·¬à∑’Ë ÿ¥ ‚¥¬¡’ pCR ª√–¡“≥√âÕ¬≈– 10 ‡∑à“π—Èπ

·≈–‡π◊ËÕß®“°°“√æ¬“°√≥å‚√§„πºŸâªÉ«¬ triple-

negative breast cancer  °≈ÿà¡∑’Ë pCR ·≈–‰¡à‰¥â

pCR ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß™—¥‡®π  ¥—ßπ—Èπ°“√

√—°…“‡ √‘¡°àÕπºà“µ—¥„π°≈ÿà¡π’È¡’®ÿ¥¡ÿàßÀ¡“¬‡æ◊ËÕ

µâÕß°“√„ÀâºŸâªÉ«¬¡’ pCR ¡“°∑’Ë ÿ¥ ®÷ß¡’°“√π”¬“

„À¡à ‡™àπ platinum, bevacizumab, nab-paclitaxel

·≈– PARP inhibitor ¡“∑¥≈Õß„™â‡æ◊ËÕ‡æ‘Ë¡Õ—µ√“

°“√µÕ∫ πÕß

®“°°“√»÷°…“√–¬–∑’Ë 3 §◊Õ GeparSixto ∑’Ë

µâÕß°“√»÷°…“«à“°“√‡æ‘Ë¡ carboplatin „π Ÿµ√°“√

√—°…“‡ √‘¡°àÕπºà“µ—¥∑”„Àâ°“√√—°…“¡–‡√Áß‡µâ“π¡

¥’¢÷ÈπÀ√◊Õ‰¡à æ∫«à“„π°≈ÿà¡ºŸâªÉ«¬ triple-negative

breast cancer °“√‡æ‘Ë¡ carboplatin „π Ÿµ√¬“

weekly paclitaxel/nonpegylated liposomal

doxorubicin ¡’§à“ pCR ∑—Èß∑’Ë‡µâ“π¡·≈–µàÕ¡

πÈ”‡À≈◊Õß∑’Ë¥’°«à“°“√√—°…“ª°µ‘ §◊Õ √âÕ¬≈– 53.2

·≈–√âÕ¬≈– 36.9 (odds ratio 1.33  p=0.107)

πÕ°®“°π’È¬—ß‡æ‘Ë¡√–¬–‡«≈“√Õ¥ª≈Õ¥‚√§∑’Ë 3 ªï„π

°≈ÿà¡∑’Ë‰¥â carboplatin ‡æ‘Ë¡Õ’°¥â«¬ (3-year DFS =

√âÕ¬≈– 85.8 ·≈–√âÕ¬≈– 76.2  HR 0.56  p=0.035)(18)

 ”À√—∫°“√»÷°…“√–¬–∑’Ë 3 CALGB 40603 ∑’Ë

µâÕß°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß carboplatin ·≈–

À√◊Õ bevacizumab „π Ÿµ√°“√√—°…“‡ √‘¡ weekly

paclitaxel ·≈– dose-dense AC æ∫«à“°“√‡æ‘Ë¡
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carboplatin ¡’§à“ pCR ∑—Èß∑’Ë‡µâ“π¡·≈–µàÕ¡

πÈ”‡À≈◊Õß∑’Ë¥’°«à“ §◊Õ √âÕ¬≈– 54 ·≈–√âÕ¬≈–

41 (p=0.0029) „π¢≥–∑’Ë°“√‡æ‘Ë¡ bevacizumab ¡’

§à“ pCR ∑—Èß∑’Ë‡µâ“π¡·≈–µàÕ¡πÈ”‡À≈◊Õß‰¡à·µ°µà“ß

°—∫ Ÿµ√°“√√—°…“ª°µ‘ §◊Õ √âÕ¬≈– 52 ·≈–√âÕ¬≈– 44

(p=0.057) ‚¥¬°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â pCR  À≈—ß°“√√—°…“

®–¡’ 3-year EFS ∑’Ë¥’°«à“°≈ÿà¡ non- pCR Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (√âÕ¬≈– 86 ·≈–√âÕ¬≈– 62

HR 0.3  p=0.0001)(19)  ∂÷ß·¡â«à“°“√‡æ‘Ë¡ carbo-

platin ¡’·π«‚πâ¡∑’Ë¥’„π°“√‡æ‘Ë¡ pCR ·µà°Áæ∫º≈

¢â“ß‡§’¬ß∑’Ë‡æ‘Ë¡¢÷Èπ‡™àπ°—π √«¡∑—Èß°“√»÷°…“∑—Èß Õß

¢â“ßµâπ ®”‡ªìπµâÕßµ‘¥µ“¡√–¬–‡«≈“∑’Ëπ“π°«à“π’È  ¥—ß

π—Èπ„πªí®®ÿ∫—π®÷ß¬—ß‰¡à·π–π”„Àâ‡æ‘Ë¡ carbo-platin

„π°“√√—°…“‡ √‘¡°àÕπºà“µ—¥„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡

™π‘¥ triple-negative   à«π bevacizumab ∂÷ß

·¡â«à“°“√√—°…“¥â«¬¬“µ—«π’È  “¡“√∂‡æ‘Ë¡ pCR ·µà

‰¡à ‰¥â™à«¬‡√◊ËÕß°“√æ¬“°√≥å‚√§ ®÷ß¬—ß‰¡à·π–π”

„Àâ‡æ‘Ë¡¬“µ—«π’È „π°“√√—°…“‡ √‘¡„π¡–‡√Áß triple-

negative breast cancer

®“°°“√»÷°…“¢Õß GeparSepto ÷́ËßµâÕß°“√

ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß nab-paclitaxel ‡∑’¬∫

°—∫ solvent-based paclitaxel „π°“√√—°…“‡ √‘¡

¡–‡√Áß‡µâ“π¡°àÕπºà“µ—¥ æ∫«à“ pCR ‡æ‘Ë¡®“°√âÕ¬≈–

29 ‡ªìπ√âÕ¬≈– 38.4 „π°“√√—°…“¥â«¬ nab-paclitaxel

·µà‡¡◊ËÕæ‘®“√≥“„π°≈ÿà¡¡–‡√Áß‡µâ“π¡™π‘¥ triple-

negative æ∫«à“ pCR ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘„π°≈ÿà¡∑’Ë‰¥â nab-paclitaxel (pCR √âÕ¬≈–

26 ·≈–√âÕ¬≈– 48  p=0.00027)(20)  ¥—ßπ—Èπ nab-

paclitaxel ®÷ßπ”¡“∑¥ Õ∫„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡

™π‘¥ triple-negative „πß“π«‘®—¬°“√√—°…“‡ √‘¡

°àÕπºà“µ—¥¡“°¡“¬  ”À√—∫°“√π”¬“¡“„™âπ—Èπ§ß

µâÕß√Õµ‘¥µ“¡º≈°“√»÷°…“∑’Ë®–ÕÕ°¡“„πÕπ“§µ

 √ÿª
°“√√—°…“‡ √‘¡°àÕπºà“µ—¥„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡

¡’®ÿ¥ª√– ß§å‡æ◊ËÕ∑”„Àâ°âÕπ¡–‡√Áß¡’¢π“¥‡≈Á°≈ß®π

 “¡“√∂ºà“µ—¥‡µâ“π¡ÕÕ°À¡¥‰¥â·≈–™à«¬„Àâ°âÕπ

‡≈Á°≈ß®π∑” breast-conserving surgery ‰¥â ∑—Èß

pCR ·≈–√–¬–‡«≈“√Õ¥ª≈Õ¥‚√§√«¡∑—Èß√–¬–

‡«≈“√Õ¥™’«‘µ ‡ªìπ®ÿ¥¡ÿàßÀ¡“¬∑’Ë ”§—≠„π°“√√—°…“

‡ √‘¡°àÕπºà“µ—¥ ¬“‡§¡’∫”∫—¥ ¬“µâ“πŒÕ√å‚¡π·≈–

¬“√—°…“·∫∫¡ÿàß‡ªÑ“ ∑—Èß “¡«‘∏’‡ªìπ°“√√—°…“‡ √‘¡

À≈—°∑’Ë„™â °“√‡≈◊Õ°°“√√—°…“«‘∏’„¥¢÷ÈπÕ¬Ÿà°—∫√–¬–

¢Õß‚√§¡–‡√Áß·≈–™π‘¥¢Õß¡–‡√Áß‡µâ“π¡
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Pediatric headache

¡≥±‘¥“ «’√«‘°√¡
ΩÉ“¬°ÿ¡“√‡«™»“ µ√å ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬

Õ“°“√ª«¥»’√…–‡ªìπªí≠À“Àπ÷Ëß∑’Ëæ∫‰¥â‡ªìπª√–®”„π§≈‘π‘°‡¥Á°∑—Ë«‰ª ·≈–æ∫‰¥â∫â“ß„π§≈‘π‘°‡¥Á°∑“ß

¥â“π√–∫∫ª√– “∑  „πª√–‡∑»‰∑¬°“√»÷°…“∂÷ßÕÿ∫—µ‘°“√≥å·≈–§«“¡™ÿ°¢Õß‚√§ª«¥»’√…–„π‡¥Á°¬—ß¡’‰¡à¡“°π—°

π“¬·æ∑¬åÕπ—πµåπ‘µ¬å «‘ ÿ∑∏‘æ—π∏å‰¥â∑”°“√»÷°…“∂÷ß§«“¡™ÿ°¢Õß‚√§‰¡‡°√π„π‡¥Á°¡—∏¬¡»÷°…“™—Èπªï∑’Ë 1 ¢Õß

‚√ß‡√’¬π 4 ·Ààß„π°√ÿß‡∑æ¡À“π§√ ªï §.». 2004 æ∫«à“¡’§«“¡™ÿ°¢Õß‚√§‰¡‡°√πÕ¬Ÿà√âÕ¬≈– 13.8 (248/1789

√“¬) ‚¥¬‡ªìπºŸâÀ≠‘ß¡“°°«à“ºŸâ™“¬ (√âÕ¬≈– 16.2 ·≈–√âÕ¬≈– 11.7) „π‡¥Á°∑’Ë‡ªìπ‚√§‰¡‡°√ππ—Èπ¡’‡æ’¬ß√âÕ¬≈–

13.7  ∑’Ë¡’Õ“°“√‡µ◊Õπ (aura) π”¡“°àÕπ  ·≈–√âÕ¬≈– 71 ¡’Õ“°“√ª«¥Õ¬Ÿà√–À«à“ß 1-2 ™—Ë«‚¡ß  ¡’‡æ’¬ß 32 √“¬

(√âÕ¬≈– 12.9) ∑’Ë¡’Õ“°“√∫àÕ¬À√◊Õª«¥»’√…–√ÿπ·√ß®÷ß‰¥âæ∫·æ∑¬å ®“°°“√»÷°…“π’È –∑âÕπ„Àâ‡ÀÁπ«à“Õ“°“√

ª«¥»’√…–„π‡¥Á°∑’Ë·æ∑¬åæ∫·≈–µ√«®√—°…“„π§≈‘π‘°‡ªìπ‡æ’¬ß·§à à«ππâÕ¬¢ÕßºŸâªÉ«¬„π°≈ÿà¡π’È‡∑à“π—Èπ(1)

°“√ª√–‡¡‘πÕ“°“√ª«¥»’√…–„π‡¥Á°·≈–«—¬√ÿàπ
Õ“°“√ª«¥»’√…–„π‡¥Á°·≈–«—¬√ÿàπ·∫àß‰¥â‡ªìπ 2  “‡Àµÿ„À≠àÊ µ“¡ international classification of

headache disorders third edition beta (ICHD-3 beta)(2)

1. Primary headache Õ“°“√ª«¥»’√…–∑’Ë‡ªìπ®“°µ—«‡Õß ‰¡à‰¥â‡°‘¥®“° “‡ÀµÿÕ◊Ëπ ‡™àπ °“√ª«¥»’√…–

‰¡‡°√π Õ“°“√ª«¥»’√…–·∫∫ tension headache

2. Secondary headache Õ“°“√ª«¥»’√…–∑’Ë‡°‘¥¢÷ÈπÀ√◊Õ§“¥«à“‡°‘¥®“° “‡ÀµÿÕ◊Ëπ ´÷Ëß‡¡◊ËÕ√—°…“
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 “‡Àµÿπ—Èπ·≈â« Õ“°“√ª«¥»’√…–§«√®–À“¬‰ª ‡™àπ

Õ“°“√ª«¥»’√…–®“°°“√µ‘¥‡™◊ÈÕ‰«√—  ‡¡◊ËÕ°“√µ‘¥‡™◊ÈÕ

‰«√— π—ÈπÀ“¬·≈â« Õ“°“√ª«¥»’√…–§«√®–À“¬‰ª¥â«¬

À√◊ÕÕ“°“√ª«¥»’√…–®“°‡π◊ÈÕßÕ°„π ¡Õß

Õ“°“√ª«¥»’√…–„π‡¥Á°‡ªìπ‰¥â®“°À≈“¬ “‡Àµÿ

°“√´—°ª√–«—µ‘Õ¬à“ß≈–‡Õ’¬¥  °“√µ√«®√à“ß°“¬∑—Ë«‰ª

·≈–°“√µ√«®√à“ß°“¬∑“ß√–∫∫ª√– “∑∑’Ë∂Ÿ°µâÕß ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß°“√µ√«®®Õµ“¥â«¬ ophthalmoscope

®–™à«¬„π°“√«‘π‘®©—¬‚√§‰¥âÕ¬à“ß∂Ÿ°µâÕß·¡àπ¬”¡“°¢÷Èπ

°ÿ¡“√·æ∑¬å¡’§«“¡®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë§«√®– “¡“√∂

«‘π‘®©—¬ secondary headache ‰¥â‡π◊ËÕß®“°„π∫“ß

‚√§®”‡ªìπµâÕß‰¥â√—∫°“√√—°…“Õ¬à“ß‡√àß¥à«π ‡™àπ Õ“°“√

ª«¥»’√…–∑’Ë¡’§«“¡¥—π„π°–‚À≈°»’√…– Ÿß¢÷Èπ (in-

creased intracranial pressure) ‚¥¬„πºŸâªÉ«¬

°≈ÿà¡π’È®–¡’Õ“°“√ª«¥»’√…–®πµâÕßµ◊Ëπ¢÷Èπ¡“µÕπ

°≈“ß§◊π ¡’Õ“°“√Õ“‡®’¬πæÿàß(3)

∫∑∫“∑¢Õß¿“æ«‘π‘®©—¬√–∫∫ª√– “∑ „π°“√

ª√–‡¡‘π secondary headache π—Èπ¡’·π«∑“ß∂÷ß

¢âÕ∫àß™’È „π°“√ àß¿“æ«‘π‘®©—¬√–∫∫ª√–ª√– “∑ ÷́Ëß

æ—≤π“‚¥¬°“√√à«¡¡◊Õ°—π√–À«à“ß American Academy

of Neurology (AAN), Child Neurology Society,

American Headache Society(3,4)

¢âÕ∫àß™’È∑’Ë®”‡ªìπµâÕß àß¿“æ«‘π‘®©—¬√–∫∫

ª√– “∑

1. ¡’Õ“°“√∑“ß√–∫∫ª√– “∑πÕ°®“°Õ“°“√

ª«¥»’√…–

2. ¡’°“√µ√«®√à“ß°“¬∑“ß√–∫∫ª√– “∑∑’Ëº‘¥

ª°µ‘

3. Õ“°“√ª«¥»’√…–¡’‡©æ“–∫√‘‡«≥∑â“¬∑Õ¬

(occipital area) ‡∑à“π—Èπ ´÷Ëß∑”„Àâ§‘¥∂÷ßÕ“°“√ª«¥

»’√…–®“° Chiari 1 malformation

ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈„π°“√µ—¥ ‘π„® àß¿“æ

«‘π‘®©—¬√–∫∫ª√– “∑

1. ¢“¥ª√–«—µ‘‚√§ª«¥»’√…–„π§√Õ∫§√—«

2. ¡’ª√–«—µ‘´÷Ëß∫àß∫Õ°∂÷ß§«“¡¥—π„π°–‚À≈°

»’√…– Ÿß ‡™àπ ¡’ª√–«—µ‘ª«¥»’√…–„πµÕπ‡™â“¡◊¥ ·≈–

ª«¥√ÿπ·√ß¡“°®π∑”„ÀâºŸâªÉ«¬µ◊Ëπ®“°°“√À≈—∫ À√◊Õ¡’

Õ“°“√Õ“‡®’¬π

3. Õ“°“√ª«¥»’√…–∑’Ë ‡æ‘Ëß‡°‘¥¢÷Èπ‚¥¬‰¡à ¡’

Õ“°“√ª«¥»’√…–¡“°àÕπ

4. ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß≈—°…≥–Õ“°“√ª«¥

»’√…–∑’Ë ‰¡à‡À¡◊Õπ°—∫∑’Ë‡§¬‡ªìπ¡“°àÕπ ∫àß∫Õ°∂÷ß

Õ“°“√ª«¥»’√…–™π‘¥„À¡à

5. „π‡¥Á°Õ“¬ÿµË”°«à“ 6 ªï  ´÷Ëß‰¡à “¡“√∂

Õ∏‘∫“¬∂÷ß≈—°…≥–¢ÕßÕ“°“√ª«¥»’√…–‰¥â

„π‡¥Á°∑’Ë¡’Õ“°“√ª«¥»’√…–·≈–‰¡à ‰¥â¡’¿“«–

©ÿ°‡©‘π magnetic resonance imaging (MRI) ®–

‡ªìπµ—«‡≈◊Õ°∑’Ë¥’°«à“ computed tomogram (CT)

‡π◊ËÕß®“°¡’§«“¡‡ ’Ë¬ß¢Õß ¡Õß∑’Ë°”≈—ßæ—≤π“„π°“√

‰¥â√—∫ “√√—ß ’  ·≈– MRI „Àâ¿“æ∑’Ë≈–‡Õ’¬¥·≈–„Àâ

¢âÕ¡Ÿ≈‰¥â¡“°°«à“ °“√ àßµ√«®§≈◊Ëπ‰øøÑ“ ¡Õß¡’§«“¡

®”‡ªìπ„πºŸâªÉ«¬∑’Ë¡’Õ“°“√‡µ◊Õπ°àÕπ°“√™—° (aura)

À√◊Õ¡’Õ“°“√™—°√à«¡¥â«¬ ∑”„Àâ§‘¥∂÷ßÕ“°“√™—°·∫∫

ª«¥»’√…– (ictal headache)

À≈—ß®“°∑’Ë “¡“√∂«‘π‘®©—¬«à“‰¡à‰¥â‡ªìπ secon-

dary headache ·≈â« ®÷ß«‘π‘®©—¬ primary head-

ache ‰¥â  ´÷Ëß primary headache ∑’Ëæ∫∫àÕ¬„π‡¥Á°

§◊Õ ‚√§ª«¥»’√…–‰¡‡°√π·≈–‚√§ª«¥»’√…–·∫∫

tension ´÷Ëß‚√§ª«¥»’√…–·∫∫‰¡‡°√π‡ªìπ¿“«–∑’Ë‡¥Á°

®–¡“æ∫·æ∑¬å¡“°°«à“‚√§ª«¥»’√…–·∫∫ tension

Õ“°“√·≈–Õ“°“√· ¥ß¢Õß‚√§ª«¥»’√…–
‰¡‡°√π„π‡¥Á°·≈–«—¬√ÿàπ

„πµà“ßª√–‡∑» ‚√§ª«¥»’√…–‰¡‡°√π‡ªìπ‚√§

ª«¥»’√…–∑’Ë‡¢â“æ∫°ÿ¡“√·æ∑¬å·≈–°ÿ¡“√·æ∑¬å∑“ß

√–∫∫ª√– “∑¡“°∑’Ë ÿ¥ „πª√–‡∑»‰∑¬®“°°“√»÷°…“
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¢Õßπ“¬·æ∑¬åÕπ—πµåπ‘µ¬å «‘ ÿ∑∏‘æ—π∏åæ∫§«“¡™ÿ°

¢Õß‚√§ª«¥»’√…–‰¡‡°√πÕ¬ŸàæÕ ¡§«√(1)  ·µà‚√§

ª«¥»’√…–‰¡‡°√ππ—Èπ‰¥â√—∫°“√«‘π‘®©—¬®“°°ÿ¡“√·æ∑¬å

πâÕ¬°«à“∑’Ë§«√®–‡ªìπ ·≈–∫“ß§√—Èß∑’Ë ‚√§ª«¥»’√…–

‰¡‡°√π‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπÕ“°“√ª«¥»’√…–®“°

‰´π— Õ—°‡ ∫À√◊Õ¿Ÿ¡‘·æâ

Õ“°“√ª«¥»’√…–‰¡‡°√π„π‡¥Á°¡—°®–‡ªìπ∑’Ë

¢¡—∫À√◊ÕÀπâ“º“°∑—Èß Õß¢â“ß (bilateral frontal/

temporal) ·≈–®–§àÕ¬Ê‡ª≈’Ë¬π‰ª‡ªìπª«¥»’√…–

¢â“ß‡¥’¬«‡¡◊ËÕ‡¢â“«—¬√ÿàπ √–¬–‡«≈“„π°“√ª«¥ —Èπ°«à“

∑’Ëæ∫„πºŸâ „À≠à (∂â“‰¡à ‰¥â√—∫°“√√—°…“ √–¬–‡«≈“

¢Õß°“√ª«¥»’√…–®–Õ¬Ÿà∑’Ë 1-2 ™—Ë«‚¡ß) „π‡¥Á°‡≈Á°

Õ“°“√ photophobia ·≈– phonophobia ®–‰¥â

ª√–«—µ‘®“°ºŸâª°§√Õß(2) ‡§√◊ËÕß¡◊Õ∑’Ë®–™à«¬„π°“√

 Õ∫«‘π‘®©—¬‚√§ª«¥»’√…–‰¡‡°√π∑’Ë‰¡à¡’Õ“°“√‡µ◊Õπ

π” (migraine without aura) ‚¥¬°“√ —¡¿“…≥å

ª√–«—µ‘∑’Ë‡ªìπ√–∫∫‚¥¬„™â·∫∫ Õ∫∂“¡∑’Ë¡’Õ“°“√

 ”§—≠∑’Ë¡’·≈–‰¡à¡’„πºŸâªÉ«¬‚√§ª«¥»’√…–‰¡‡°√π

Õ—π‰¥â·°à ·∫∫·ºπ¢ÕßÕ“°“√ª«¥»’√…– (ªí®®—¬

°√–µÿâπ Õ“°“√π” «—π ‡«≈“ À√◊Õƒ¥Ÿ) ≈—°…≥–¢Õß

Õ“°“√ª«¥»’√…– Õ“°“√∑’Ë‡°‘¥√à«¡°—∫Õ“°“√ª«¥

»’√…– ·≈–ª√–«—µ‘§√Õ∫§√—«

·∫∫·ºπ¢ÕßÕ“°“√ª«¥»’√…–‰¡‡°√π∑’Ëæ∫

„π‡¥Á°·≈–«—¬√ÿàπ §◊Õ ª«¥»’√…–„π«—π®—π∑√å·≈–

Õ—ß§“√  ‡π◊ËÕß®“°„π«—π‡ “√åÕ“∑‘µ¬åπÕπµ◊Ëπ “¬

∑”„Àâ§◊π«—πÕ“∑‘µ¬å‡¢â“πÕπ¥÷°·≈–µ◊Ëπ·µà‡™â“ ·≈–

Õ“°“√ª«¥»’√…–„π‡™â“«—π®—π∑√å¬—ß‡°‘¥„π‡¥Á°∑’Ë¡’

§«“¡°—ß«≈‡°’Ë¬«°—∫‚√ß‡√’¬π „π‡¥Á°ºŸâÀ≠‘ß¡’·∫∫·ºπ

¢ÕßÕ“°“√ª«¥»’√…–µ“¡√Õ∫ª√–®”‡¥◊Õπ (men-

struation)(5)  °“√„™âªØ‘∑‘π· ¥ßÕ“°“√ª«¥»’√…–

®–∑”„Àâ “¡“√∂∫Õ°∂÷ß·∫∫·ºπ¢ÕßÕ“°“√ª«¥

»’√…–‰¥âµ—Èß·µà√–¬–‡√‘Ë¡·√° °“√«“¥√Ÿª‡ªìπ‡§√◊ËÕß¡◊Õ

∑’Ë ”§—≠„π‡¥Á°∑’Ë∑”‡¥Á° “¡“√∂∫Õ°∂÷ß≈—°…≥–·≈–

Õ“°“√√à«¡∑’Ë‡°‘¥¢≥–ª«¥»’√…–‰¥â(6)

πÕ°®“°π’È „π‡¥Á°¬—ß¡’Õ“°“√¢Õß‰¡‡°√πÀ√◊Õ

 —¡æ—π∏å°—∫‚√§‰¡‡°√π‚¥¬∑’Ë ‰¡à ‰¥â¡’Õ“°“√ª«¥

»’√…– ´÷Ëß‡√’¬°«à“ migraine variant À√◊Õ periodic

syndrome ´÷Ëßª√–°Õ∫¥â«¬ benign paroxysmal

vertigo, benign paroxysmal torticollis, cyclical

vomiting syndrome ·≈– abdominal migraine(7)

√Ÿª∑’Ë 1. · ¥ß¿“æ«“¥¢ÕßºŸâªÉ«¬‡¥Á°‚√§‰¡‡°√π¢≥–ª«¥»’√…–
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 à«π infantile colic ‡æ‘Ëß∂Ÿ°®—¥‡¢â“¡“Õ¬Ÿà„π migraine

variant ‡¡◊ËÕ‡√Á«Êπ’È ‡π◊ËÕß®“°æ∫«à“‡¥Á°∑“√°∑’Ë¡’

Õ“°“√ colic ®–¡’ª√–«—µ‘¢Õß‚√§‰¡‡°√π„π§√Õ∫§√—«

·≈–¡’‚Õ°“ ∑’Ë®–‡ªìπ‚√§ª«¥»’√…–‰¡‡°√π‡¡◊ËÕ‚µ¢÷Èπ

´÷Ëß∫àß∫Õ°∂÷ßÕ“°“√ª«¥»’√…–‰¡‡°√π∑’Ë‡√‘Ë¡µ—Èß·µà

«—¬∑“√°Õ—πÕ“®®–¡’ “‡Àµÿ¡“®“°æ—π∏ÿ°√√¡‰¥â(8)

     ‚√§ª«¥»’√…–‰¡‡°√π∑’Ë¡’Õ“°“√‡µ◊Õππ” (mi-

graine with aura) ‡√‘Ë¡µâπµ—Èß·µà„π«—¬‡¥Á°‰¥â ‚¥¬

„π ICHD-3 beta π—Èπ¡’Õ“°“√‡µ◊Õππ”∑—ÈßÀ¡¥ 6

·∫∫ ‰¥â·°à visual, sensory, speech, motor,

brain-stem ·≈– retinal(2) ´÷ËßÕ“°“√‡µ◊Õπ®–µâÕß

¡’≈—°…≥– 2 „π 4 ¢âÕ ¥—ßµàÕ‰ªπ’È

1. °“√æ—≤π“¢÷Èπ¢ÕßÕ“°“√‡µ◊ÕπÕ¬à“ßπâÕ¬

1 Õ¬à“ß‡ªìπ‡«≈“¡“°°«à“ 5 π“∑’

2. Õ“°“√‡µ◊Õπ·µà≈–Õ¬à“ß‡°‘¥¢÷Èπ‡ªìπ√–¬–

‡«≈“ 5-60 π“∑’

3. Õ“°“√‡µ◊ÕπÕ¬à“ßπâÕ¬Àπ÷ËßÕ¬à“ß‡°‘¥¢÷Èπ

¢â“ß„¥¢â“ßÀπ÷Ëß (Õ“°“√ aphasia ∂◊Õ‡ªìπ unilateral)

4. Õ“°“√‡µ◊Õπ®–µâÕßµ“¡¥â«¬Õ“°“√ª«¥

»’√…–¿“¬„π 60 π“∑’

Õ“°“√‡µ◊Õππ”„π‡¥Á°∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥ §◊Õ ∑“ß

visual ‡™àπ‡¥’¬«°—∫„πºŸâ„À≠à  ∑’Ë·µ°µà“ß®“°„πºŸâ„À≠à

§◊Õ Õ“°“√‡µ◊Õπ∑“ß visual ¡’ ‚Õ°“  Ÿß∑’Ë ‡ªìπ

bilateral ·≈–‡°‘¥¢÷Èπ¢â“¡ visual fields ‰¥â  „π‡¥Á°

π—ÈπÕ“°“√‡µ◊Õπ‡¥Á°®–‡ÀÁπ ’‡ªìπ¥«ßÊ ≈Õ¬‰ª¡“

(color blob) ·≈–¬“°∑’Ë®–¡Õß‡ÀÁπ∫√‘‡«≥∑’Ë ’π—Èπ

≈Õ¬Õ¬Ÿà  sensory aura ‡ªìπ ‘Ëß∑’Ëæ∫∫àÕ¬‡ªìπ≈”¥—∫

∂—¥‰ª ®–‡ªìπ¢â“ß„¥¢â“ßÀπ÷Ëß‚¥¬√Ÿâ ÷°‡ ’¬«·ª≈∫∑’Ë

π‘È«·≈â«‡ªìπ∑’ËÀπâ“¢â“ß‡¥’¬«°—π µ“¡¥â«¬Õ“°“√™“

À√◊Õ Ÿ≠‡ ’¬§«“¡√Ÿâ ÷° ‡¡◊ËÕ‡¥Á°™“∑’Ë·¢π¢“¢â“ß„¥

¢â“ßÀπ÷ËßÕ“®®–‰¡à¬Õ¡¢¬—∫ ∑”„Àâ·æ∑¬å«‘π‘®©—¬º‘¥

‡ªìπÕ“°“√ÕàÕπ·√ß‰¥â

‡¡◊ËÕÕ“°“√ª«¥»’√…–‰¡‡°√π‡ªìπ∫àÕ¬Ê ºŸâªÉ«¬

®–¡’Õ“°“√‡√◊ÈÕ√—ß ·≈–æ—≤π“‡ªìπ chronic migraine

´÷Ëß¡’º≈µàÕ®‘µ„®·≈– —ß§¡ ´÷ËßµâÕß°“√√—°…“∑—Èß„π

°“√‡ª≈’Ë¬π«‘∂’™’«‘µ·≈–°“√√—°…“‚¥¬¬“ Õ“°“√ª«¥

»’√…–‰¡‡°√π —¡æ—π∏å°—∫°“√πÕπÀ≈—∫·≈–§«“¡

‡§√’¬¥¥â«¬ °“√„Àâ°“√®—¥°“√√—°…“„π¥â“ππ’È√à«¡°—∫

°“√√—°…“‚¥¬¬“®–∑”„ÀâÕ“°“√ª«¥»’√…–¥’¢÷Èπ¡“°

°“√√—°…“‚√§ª«¥»’√…–‰¡‡°√π„π‡¥Á°·≈–
«—¬√ÿàπ

¢âÕ§”π÷ß„π°“√√—°…“‚√§ª«¥»’√…–‰¡‡°√π„π

‡¥Á°·≈–«—¬√ÿàπ §◊Õ ¢π“¥·≈–°“√‡®√‘≠‡µ‘∫‚µ„π‡¥Á°

°“√µÕ∫ πÕßµàÕ°“√√—°…“ ·≈–«‘∂’™’«‘µ „π‡¥Á°π—Èπ

 à«π„À≠à·≈â«π—Èπ®–‡°’Ë¬«°—∫‚√ß‡√’¬πÀ√◊Õ§√Õ∫§√—«

√«¡∑—Èß§«“¡ “¡“√∂„π°“√®—¥°“√ªí≠À“µà“ßÊ¢Õß

‡¥Á°¥â«¬

°“√√—°…“„π™à«ß∑’Ë¡’Õ“°“√ª«¥»’√…– (acute

treatment)

¬“À≈—°∑’Ë„™â„π°“√√—°…“„π™à«ß∑’Ë¡’Õ“°“√ª«¥

»’√…–„π‡¥Á°·≈–«—¬√ÿàπ §◊Õ ¬“„π°≈ÿà¡ nonsteroidal

anti-inflammatory drugs (NSAIDS)(9) ·≈–¬“„π

°≈ÿà¡ triptans ´÷Ëß¬“„π°≈ÿà¡π’È§«√®–‰¥â√—∫‡√Á«„°≈â

‡§’¬ß°—∫®ÿ¥µ—Èßµâπ¢ÕßÕ“°“√ª«¥»’√…–  ‘Ëß∑’Ë∑â“∑“¬

§◊Õ ∫“ß§√—Èß‡¥Á°‰¡à “¡“√∂∫Õ°®ÿ¥‡√‘Ë¡µâπ¢ÕßÕ“°“√

ª«¥»’√…–‰¥â À√◊ÕºŸâª°§√Õß‰¡àÕ¬“°„Àâ‡¥Á°√—∫-

ª√–∑“π¬“∫àÕ¬§√—Èß‡°‘π‰ª ®÷ß√Õ„Àâª«¥¡“°·≈â«®÷ß„Àâ

√—∫ª√–∑“π¬“  „π°“√»÷°…“«‘®—¬æ∫«à“ NSAIDS ¡’

ª√– ‘∑∏‘¿“æ¥’°«à“¬“À≈Õ°À√◊Õ acetaminophen

‚¥¬¡’ß“π»÷°…“«‘®—¬·∫∫ double blinded control

‚¥¬„™â ibuprofen ¢π“¥ 7.5-10 ¡°./°°./‚¥ä (10)

„π‡¥Á°‡≈Á° π‘¬¡„Àâ‡ªìπ¬“πÈ” ·≈–‡¡◊ËÕ “¡“√∂°≈◊π

¬“‰¥â®÷ß„Àâ‡ªìπ¬“‡¡Á¥ ºŸâª°§√Õß·≈–ºŸâªÉ«¬§«√∑’Ë

®–®”°—¥‰¡à „™â ibuprofen ¡“°°«à“ 2-3 §√—ÈßµàÕ

 —ª¥“Àå
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¬“°≈ÿà¡ triptans ‰¥â√—∫°“√»÷°…“«‘®—¬Õ¬à“ß

°«â“ß¢«“ß„π‡¥Á°·≈–«—¬√ÿàπ æ∫«à“¡’ª√– ‘∑∏‘¿“æ

 Ÿß‡À¡◊Õπ„πºŸâ„À≠à(11)  „π¢≥–π’È¡’¬“ 2 ™π‘¥∑’Ë‰¥â

√—∫°“√√—∫√Õß‚¥¬Õß§å°“√Õ“À“√·≈–¬“¢Õßª√–‡∑»

 À√—∞Õ‡¡√‘°“ (US FDA) «à“ “¡“√∂„™â„π‡¥Á°‰¥â

almotriptan  “¡“√∂„™â„π‡¥Á°«—¬√ÿàπÕ“¬ÿ 12-17 ªï

rizatriptans  “¡“√∂„™â ‰¥â„π‡¥Á°∑’ËÕ“¬ÿµË”°«à“ ‚¥¬

„™â ‰¥â„π‡¥Á°Õ“¬ÿ 6-17 ªï  °“√„Àâ¬“°≈ÿà¡ triptans

π—Èπ§«√„Àâµ—Èß·µà‡√‘Ë¡ª«¥»’√…– À≈—ß®“°‰¥â√—∫¬“·≈â«

Õ“°“√ª«¥»’√…–‰¡à¥’¢÷Èπ  “¡“√∂„Àâ¬“‰¥âÕ’°§√—Èß

Àπ÷Ëß¿“¬„π 2 ™—Ë«‚¡ß  Õ¬à“ß‰√°Áµ“¡„π·µà≈–«—π‰¡à

§«√„Àâ¬“°≈ÿà¡ triptans ‡°‘π¢π“¥ Ÿß ÿ¥¢Õß¬“∑’Ë„™â

„π·µà≈–«—π (µ“√“ß∑’Ë 1)  °“√„™â triptans π—ÈπµâÕß

√–«—ß°“√„™â∑’Ë¡“°‡°‘π‰ª ·æ∑¬åºŸâ√—°…“®÷ß§«√„Àâ§”

·π–π”ºŸâªÉ«¬·≈–ºŸâª°§√ÕßÕ¬à“ß‡À¡“– ¡(12)

°“√„Àâ¬“·°âÕ“‡®’¬ππ—Èπ¡’ª√–‚¬™πå„π°“√

√—°…“‚√§ª«¥»’√…–‰¡‡°√π ‚¥¬„Àâ√à«¡°—∫ NSAIDS

À√◊Õ triptans ‡¡◊ËÕºŸâªÉ«¬¡’Õ“°“√§≈◊Ëπ‰ âÕ“‡®’¬π¡“°

metoclopramide π—Èππ‘¬¡„™â‡ªìπ¬“·°âÕ“‡®’¬π„π

ºŸâªÉ«¬‚√§ª«¥»’√…–‰¡‡°√π‚¥¬‡©æ“–™à«ß∑’ËÕ¬Ÿà„π

ÀâÕß©ÿ°‡©‘π º≈¢â“ß‡§’¬ß∑’ËµâÕß√–«—ß„π°“√„™â¬“

°≈ÿà¡π’È §◊Õ Õ“°“√ dystonic reaction ∑’Ë‡°‘¥

µ“¡À≈—ß°“√„™â ondansetron ‰¥â∂Ÿ°„™â‡ªìπ¬“·°â

Õ“‡®’¬π„πºŸâªÉ«¬‚√§ª«¥»’√…–‰¡‡°√π ÷́Ëß¡’º≈

¢â“ß‡§’¬ßπâÕ¬°«à“·µà¡’√“§“·æß

°“√√—°…“‡æ◊ËÕªÑÕß°—πÕ“°“√ª«¥»’√…– (pre-

ventive treatment)(14)

°“√æ‘®“√≥“„Àâ¬“ªÑÕß°—πÕ“°“√ª«¥»’√…–

„π‡¥Á°π—Èπ ‡¡◊ËÕ¡’Õ“°“√ª«¥»’√…–∫àÕ¬¡“°°«à“À√◊Õ

‡∑à“°—∫ 1 §√—ÈßµàÕ —ª¥“Àå  ªí®®—¬Õ◊Ëπ∑’Ëπ”¡“„™â

æ‘®“√≥“„Àâ¬“ªÑÕß°—πÕ“°“√ª«¥»’√…– §◊Õ º≈

°√–∑∫∑’Ë¡’µàÕ™’«‘µ¢Õß‡¥Á°·≈–«—¬√ÿàπ √«¡∑—ÈßÕ“°“√

Õ◊Ëπ∑’Ë‡°‘¥√à«¡¥â«¬ ‡™àπ °“√¢“¥‡√’¬πÀ√◊Õ‰¡à‰¥â‡¢â“

√à«¡°‘®°√√¡µà“ßÊ °“√Õ“‡®’¬π„π∑’Ë “∏“√≥–´÷Ëß

∑”„Àâ‡¥Á°‰¥â√—∫§«“¡Õ—∫Õ“¬ ‡ªÑ“À¡“¬¢Õß°“√„Àâ¬“

ªÑÕß°—π §◊Õ ‡æ◊ËÕ„ÀâºŸâªÉ«¬¡’Õ“°“√ª«¥»’√…–πâÕ¬°«à“

1 §√—ÈßµàÕ —ª¥“Àå ´÷Ëß°“√∑’Ë®–∫√√≈ÿ∂÷ß‡ªÑ“À¡“¬‰¥â

π—Èπ‚¥¬‡æ‘Ë¡¢π“¥¬“ªÑÕß°—π„Àâ ‰¥â‡æ’¬ßæÕ·≈–‰¥â√—∫

∑ÿ°«—π„π√–¬–‡«≈“Àπ÷Ëß ‚¥¬°“√„Àâ¬“ªÑÕß°—π„π‡¥Á°

π—Èπ®–‡ªìπ°“√„Àâ¬“µ“¡πÈ”Àπ—° „π‡¥Á°∑’Ë¢π“¥‡∑à“

µ“√“ß∑’Ë 1. µ“√“ß· ¥ß¢π“¥¬“√—°…“„π™à«ß∑’Ë¡’Õ“°“√ª«¥»’√…–(13)

Ibuprofen 10 ¡°./°°./‚¥ä   ∑ÿ° 6 ™—Ë«‚¡ß

Adult:  400-800 ¡°. ∑ÿ° 6 ™—Ë«‚¡ß

Maximum: 3,000 ¡°./«—π

Naproxen sodium 5-7 ¡°./°°. ∑ÿ° 8-12 ™—Ë«‚¡ß prn

Adult: 250-500 ¡°. ∑ÿ° 8 ™—Ë«‚¡ß

Maximum: 1,250 ¡°./«—π

Almotriptan 6.25-12.5 ¡°. Õ“®„Àâ´È”Õ’°§√—Èß‰¥â∂â“Õ“°“√ª«¥»’√…–‰¡à¥’¢÷Èπ ‚¥¬„Àâ¿“¬„π 2 ™—Ë«‚¡ß

Maximum: 25 ¡°./«—π

Rizatriptan 5-10 ¡°. Õ“®„Àâ´È”Õ’°§√—Èß‰¥â∂â“Õ“°“√ª«¥»’√…–‰¡à¥’¢÷Èπ ‚¥¬„Àâ¿“¬„π 2 ™—Ë«‚¡ß

Maximum: 15 ¡°./«—π
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°—∫ºŸâ„À≠à ¢π“¥¬“∑’Ë„™â„πºŸâ„À≠à°Á‡æ’¬ßæÕ ¬“∑’Ë„™â

„π°“√ªÑÕß°—πÕ“°“√ª«¥»’√…–„π‡¥Á°¡’À≈“¬™π‘¥

¥—ß· ¥ß„πµ“√“ß∑’Ë 2  °“√‡≈◊Õ°™π‘¥¢Õß¬“ªÑÕß°—π

°“√∫√‘À“√¬“‡ªìπ ‘Ëß ”§—≠„π°“√„Àâ¬“ªÑÕß°—π §◊Õ

√Ÿª·∫∫¬“∑’Ë “¡“√∂√—∫ª√–∑“π‰¥â ‡™àπ „π‡¥Á°‡≈Á°

 “¡“√∂„Àâ cyproheptadine ∑’Ë‡ªìπ¬“πÈ”‰¥â º≈

¢â“ß‡§’¬ß¢Õß¬“ªÑÕß°—π‡ªìπ ‘Ëß∑’Ë ”§—≠„π°“√‡≈◊Õ°

„™â¬“ ‡™àπ „π‡¥Á°ºŸâÀ≠‘ßµâÕß√–«—ß°“√„Àâ¬“∑’Ë¡’

teratogenic effect ‡™àπ valproic acid ¬“„π°≈ÿà¡

β blocker §«√À≈’°‡≈’Ë¬ß°“√„™â„πºŸâªÉ«¬∑’Ë‡ªìπ‚√§

ÀÕ∫À◊¥ ¬“„π°≈ÿà¡π’È¬—ß¡’º≈¢â“ß‡§’¬ß„πºŸâªÉ«¬∫“ß

√“¬∑’Ë¡’Õ“°“√´÷¡‡»√â“ ·≈–„π‡¥Á°∑’Ë¡’§«“¡¥—πª°µ‘

Õ“®®–¡’Õ“°“√‡«’¬π»’√…–‰¥â „πºŸâªÉ«¬∑’ËÕâ«πÀ√◊Õ

πÈ”Àπ—°‡°‘π Õ“®‡≈◊Õ°„™â¬“ªÑÕß°—π∑’Ë¡’º≈¢â“ß‡§’¬ß

∑”„ÀâπÈ”Àπ—°≈¥ ‡™àπ topiramate

°“√√—°…“‚¥¬°“√ª√—∫‡ª≈’Ë¬πæƒµ‘°√√¡·≈–

«‘∂’™’«‘µ

°“√√—°…“Õ“°“√ª«¥»’√…–‰¡‡°√ππ—ÈππÕ°

®“°°“√√—°…“∑“ß¬“·≈â« °“√ª√—∫‡ª≈’Ë¬πæƒµ‘°√√¡

·≈–«‘∂’™’«‘µ°Á‡ªìπ ‘Ëß∑’Ë®”‡ªìπÕ¬à“ß¬‘Ëß(15) ‚¥¬¡’ ‘Ëß

∑’Ë ”§—≠∑’ËµâÕßª√—∫‡ª≈’Ë¬πÕ¬Ÿà 5 ¥â“π·≈–¡’§”¬àÕ‡æ◊ËÕ

„Àâ®”ßà“¬Ê «à“ çSMARTé ¥—ßµ“√“ß∑’Ë 3

°“√πÕπÀ≈—∫‡ªìπªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫Õ“°“√

ª«¥»’√…–Õ¬à“ß‡¥àπ™—¥ ‡¡◊ËÕª√‘¡“≥·≈–§ÿ≥¿“æ

¢Õß°“√πÕπ·¬à≈ß Õ“°“√ª«¥»’√…–‰¡‡°√π®–‡ªìπ

∫àÕ¬¡“°¢÷Èπ  ºŸâªÉ«¬‚√§‰¡‡°√π∫“ß√“¬¡’§«“¡º‘¥

µ“√“ß∑’Ë 2.  · ¥ß¬“∑’Ë„™â„π°“√ªÑÕß°—πÕ“°“√ª«¥»’√…–(13)

¬“ ¢π“¥ º≈¢â“ß‡§’¬ß

Cyproheptadine 0.25-1.5 ¡°./°°./«—π ßà«ßπÕπ ª“°·Àâß

Adult: 4-20 ¡°./«—π πÈ”Àπ—°¢÷Èπ

Amitryptyline 10- 50 ¡°. ∑ÿ°™—Ë«‚¡ß ßà«ßπÕπ πÈ”Àπ—°¢÷Èπ

0.1-1 ¡°./°°./«—π Õ“®∑”„Àâ¡’°“√π”‰øøÑ“¢ÕßÀ—«„®º‘¥ª°µ‘

Maximum: 50-100 ¡°.

Topiramate 1-2 ¡°./°°./«—π πÈ”Àπ—°≈¥ ßà«ßπÕπ µâÕÀ‘π π‘Ë«„π‰µ

Adult: 50 ¡°. bid

Propanolol 2-4 ¡°./°°./«—π §«“¡¥—πµË” ´÷¡‡»√â“

Coenzyme Q 10 100 ¡°./«—π º◊Ëπ Õ“°“√∑“ß√–∫∫∑“ß‡¥‘πÕ“À“√

µ“√“ß∑’Ë 3.  · ¥ß°“√ SMART headache management(13)

°“√πÕπÀ≈—∫ (sleep) °“√πÕπÀ≈—∫∑’Ë¡’§ÿ≥¿“æ·≈–‡æ’¬ßæÕ

Õ“À“√ (meals) °“√√—∫ª√–∑“πÕ“À“√∑’Ë¡’§ÿ≥¿“æ·≈–µ√ß‡«≈“ ‚¥¬‡©æ“–Õ“À“√‡™â“ ·≈–À≈’°‡≈’Ë¬ß°“√¢“¥πÈ”

°‘®°√√¡ (activity) °“√ÕÕ°°”≈—ß°“¬·∫∫·Õ‚√∫‘§∑’Ë ¡Ë”‡ ¡Õ·µà‰¡à¡“°®π‡°‘π‰ª

°“√ºàÕπ§≈“¬ (relaxation) °“√ºàÕπ§≈“¬ °“√≈¥·≈–®—¥°“√§«“¡‡§√’¬¥

À≈’°‡≈’Ë¬ß ‘Ëß°√–µÿâπ À≈’°‡≈’Ë¬ß ‘Ëß°√–µÿâπ ‡™àπ §«“¡‡§√’¬¥ °“√Õ¥πÕπ ·≈– ‘Ëß°√–µÿâπ‡©æ“– ‡™àπ Õ“À“√∫“ß™π‘¥

 (trigger avoidance)
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Nuclear medicine in the molecular era:
an introduction

∏«—™™—¬ ™—¬«—≤π√—µπå
 “¢“‡«™»“ µ√åπ‘«‡§≈’¬√å ¿“§«‘™“√—ß ’«‘∑¬“ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

Molecular medicine
°≈à“«°—π«à“°“√·æ∑¬å√–¥—∫‚¡‡≈°ÿ≈ (molecular medicine) ‡√‘Ë¡µâπ‡¡◊ËÕ Linus Pauling(1) µ’æ‘¡æå

∫∑§«“¡„πªï §.». 1949  Õ∏‘∫“¬«à“‚√§ sickle-cell anemia ‡ªìπ ç‚√§„π√–¥—∫‚¡‡≈°ÿ≈ (molecular disease)é

∑’Ë∑”„Àâ°“√·æ∑¬å‡ª≈’Ë¬π¡ÿ¡¡Õß¢Õß‚√§®“°°“√¡Õß∑’Ëµ—«ºŸâªÉ«¬·≈–Õ«—¬«–µà“ßÊ ¡“‡ªìπ°“√¡Õß≈÷°≈ß‰ª∂÷ß

√–¥—∫‡´≈≈å·≈–‚¡‡≈°ÿ≈¿“¬„π‡´≈≈å Õ—π‡ªìπ®ÿ¥°”‡π‘¥¢Õß molecular medicine ´÷ËßÕ“®∂◊Õ‰¥â«à“‡ªìπ«‘∑¬“°“√

∑“ß°“√·æ∑¬åÕ’°¥â“πÀπ÷Ëß∑’Ë®–µâÕßÕ“»—¬§«“¡√à«¡¡◊Õ°—π√–À«à“ß«‘∑¬“°“√À≈“¬Ê¥â“π ‡™àπ ‡§¡’ ™’««‘∑¬“

·≈–øî ‘° å°“√·æ∑¬å ‡ªìπµâπ  ‡æ◊ËÕ»÷°…“°≈‰°°“√∑”ß“π·≈–§âπÀ“§«“¡º‘¥ª°µ‘„π√–¥—∫‚¡‡≈°ÿ≈Õ—π‡ªìπ

 “‡Àµÿ„Àâ‡°‘¥‚√§µà“ßÊ ·≈–¬—ß√«¡‰ª∂÷ß°“√»÷°…“«‘∏’·°â ‰¢„π√–¥—∫‚¡‡≈°ÿ≈‡æ◊ËÕ®ÿ¥¡ÿàßÀ¡“¬„π°“√√—°…“‚√§

¥â«¬  §«“¡°â“«Àπâ“¢Õß molecular medicine „π√–¬–·√°‡ªìπ‰ªÕ¬à“ß™â“Ê ®π°√–∑—Ëß∑»«√√…∑’Ë 70 ‡¡◊ËÕ

«‘∑¬“°“√∑“ß¥â“π genetic ¡’§«“¡‡®√‘≠°â“«Àπâ“¡“°¢÷Èπ®÷ß‡ªìπ·√ßº≈—°¥—π„Àâ molecular medicine æ—≤π“

‰ª‰¥âÕ¬à“ß√«¥‡√Á«(2) ‡°‘¥§«“¡‡¢â“„®°≈‰°¢Õß‚¡‡≈°ÿ≈„π√–¥—∫‡´≈≈å„π¿“«–ª°µ‘·≈–„π‚√§µà“ßÊ ∑”„Àâ‡°‘¥

§«“¡ “¡“√∂„π°“√«‘π‘®©—¬‰¥âÕ¬à“ß∂Ÿ°µâÕß·¡àπ¬”¢÷Èπ  §«“¡∑â“∑“¬µàÕ‰ª §◊Õ °“√»÷°…“∑”§«“¡‡¢â“„®°“√

∑”ß“π¢Õß¬’πµà“ßÊ„π¡πÿ…¬å  »÷°…“«à“¡—π¡’ªØ‘ —¡æ—π∏å°—∫¬’πÕ◊ËπÊ·≈– ‘Ëß·«¥≈âÕ¡‚¥¬√Õ∫Õ¬à“ß‰√  ·≈–‡ªìπ

º≈„Àâ‡°‘¥‚√§µà“ßÊ‰¥âÕ¬à“ß‰√ ∑—Èßπ’È«‘∏’°“√»÷°…“¢∫«π°“√µà“ßÊ∑’Ë‡°‘¥¢÷Èπ„π√–¥—∫‡´≈≈å·≈–√–¥—∫‚¡‡≈°ÿ≈∑’Ë

„™â°—πÕ¬Ÿà∑—Ë«‰ª ‡™àπ °“√‡®“– “√πÈ”µà“ßÊ®“°√à“ß°“¬À√◊Õ°“√ biopsy ‡π◊ÈÕ‡¬◊ËÕµà“ßÊ¡“»÷°…“π—Èπ‡ªìπ«‘∏’∑’Ë

invasive ‚¥¬‡©æ“–À“°µâÕß°“√µ—«Õ¬à“ß®“°Õ«—¬«–∑’ËÕ“®®–‡°‘¥Õ—πµ√“¬‰¥â ‡™àπ  ¡Õß ‡ªìπµâπ ‡À≈à“π’È‡ªìπ
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ªí®®—¬∑”„Àâ§«“¡°â“«Àπâ“∑“ß molecular medicine

‰¡à “¡“√∂¥”‡π‘π‰ª‰¥âÕ¬à“ß√«¥‡√Á«µ“¡ ¡§«√ ¥—ß

π—Èπ«‘∑¬“°“√∑“ß¥â“π molecular imaging ®÷ß‡ªìπ

‡§√◊ËÕß¡◊Õ∑’Ë‡À¡“– ¡·≈–¡’§«“¡ ”§—≠‡ªìπÕ¬à“ß¬‘Ëß∑’Ë

®–™à«¬ àß‡ √‘¡„Àâ molecular medicine  “¡“√∂

æ—≤π“µàÕ‰ª‰¥âÕ¬à“ß√«¥‡√Á«

Nuclear medicine
‡«™»“ µ√åπ‘«‡§≈’¬√å (nuclear medicine) ‡ªìπ

»“ µ√å∑’Ë«à“¥â«¬°“√„™â “√°—¡¡—πµ√—ß ’„π°“√µ√«®

·≈–√—°…“ºŸâªÉ«¬ »“ µ√å∑“ß¥â“π¡’ª√–«—µ‘Õ—π¬“«π“π

¡“°àÕπÀπâ“ molecular medicine ‚¥¬Õ“®°≈à“«‰¥â

«à“ª√–«—µ‘»“ µ√å¢Õß‡«™»“ µ√åπ‘«‡§≈’¬√å‡√‘Ë¡µâπ„π

ªï §.». 1896  ‡¡◊ËÕ Henri Becquerel §âπæ∫ ç√—ß ’

≈÷°≈—∫é ∑’Ëª≈àÕ¬ÕÕ°¡“®“°¬Ÿ‡√‡π’¬¡(3) ·≈–„πªïµàÕ¡“

Marie Curie ‡√’¬°√—ß ’≈÷°≈—∫π’È«à“ ç°—¡¡—πµ¿“æ√—ß ’

(radioactivity)é Õ—π‡ªìπº≈„Àâ∑—Èß 2 ∑à“π‰¥â√—∫√“ß«—≈

‚π‡∫≈ “¢“øî ‘° å„πªï §.». 1903  °“√π” “√°—¡-

¡—πµ√—ß ’¡“„™â„π∑“ß°“√·æ∑¬å‡√‘Ë¡µ—Èß·µà°“√„™â√—°…“

«—≥‚√§º‘«Àπ—ß·≈–¡–‡√Áß‚¥¬°“√π”‰ª«“ß„°≈â√Õ¬

‚√§ ®π°√–∑—Ëßªï §.». 1924  George de Hevesy ‰¥â

∑¥≈Õß©’¥ “√°—¡¡—πµ√—ß ’‡¢â“‰ª„π —µ«å∑¥≈Õß ÷́Ëß∑”„Àâ

 “¡“√∂»÷°…“∂÷ß metabolic pathways ¢Õß “√¥—ß

°≈à“«Õ—π‡ªìπ®ÿ¥‡√‘Ë¡µâπ¢ÕßÀ≈—°°“√ radiotracer  µàÕ

¡“„πªï §.». 1935 Hevesy √à«¡°—∫ Chieivitz ©’¥ “√

phosphorus-32 (P-32) „π —µ«å∑¥≈Õß·≈–‰¥â

· ¥ß„Àâ‡ÀÁπ«à“√à“ß°“¬¡’°“√π”·√à∏“µÿ‡¢â“‰ª‡ªìπ à«π

ª√–°Õ∫¢Õß‚¡‡≈°ÿ≈°√–¥Ÿ° ‚¥¬Õ“»—¬§«“¡ “¡“√∂

¢Õß P-32 ∑’Ë “¡“√∂®—∫‡¢â“‰ª„π‡´≈≈å‰¥â„πªïµàÕ¡“®÷ß

¡’°“√„™â P-32 „π°“√√—°…“ºŸâªÉ«¬¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«

®“°π—Èπ„π ªï §.». 1937 Hertz ·≈–§≥–„™â iodine-

128 ‡æ◊ËÕ»÷°…“ √’√«‘∑¬“¢ÕßµàÕ¡‰∑√Õ¬¥å ·≈–‡¡◊ËÕ

¡’°“√§âπæ∫ iodine-131  „πªïµàÕ¡“®÷ß∂Ÿ°π”¡“„™â„π

°“√«‘π‘®©—¬·≈–√—°…“ºŸâªÉ«¬¡–‡√Áß·≈–¬—ß§ß„™â°—π¡“

®π∑ÿ°«—ππ’È ®–‡ÀÁπ‰¥â«à“«‘∑¬“°“√∑“ß¥â“π‡«™»“ µ√å

π‘«‡§≈’¬√åπ—Èπµ—ÈßÕ¬Ÿà∫πæ◊Èπ∞“π¢Õß molecular medi-

cine ¡“µ≈Õ¥ ·≈–®“°°“√∑’Ë«‘∑¬“°“√¥â“ππ’È¡’°”‡π‘¥

¡“°àÕπ‡∑§‚π‚≈¬’¥â“π molecular imaging Õ◊ËπÊ

∑’Ë¡’Õ¬Ÿà„πªí®®ÿ∫—π ®÷ßÕ“®∂◊Õ‰¥â«à“‡«™»“ µ√åπ‘«‡§≈’¬√å

‡ªìπ√“°∞“π¢Õß molecular imaging Õ¬à“ß·∑â®√‘ß

´÷Ëßªí®®ÿ∫—π‰¥âæ—≤π“µàÕ¬Õ¥·µ°·¢πß‰ª‡ªìπ optical

imaging ·≈– magnetic resonance imaging

(MRI)

Molecular imaging
Molecular imaging π—ÈπÕ“®„Àâ§”®”°—¥§«“¡

‰¥â«à“‡ªìπ«‘∏’°“√∑’Ë∑”„Àâ “¡“√∂ ç¡Õß‡ÀÁπé °√–∫«π

°“√∑“ß™’««‘∑¬“„π√–¥—∫‡´≈≈å·≈–√–¥—∫‚¡‡≈°ÿ≈∑’Ë

‡°‘¥¢÷Èπ„π ‘Ëß¡’™’«‘µ¢≥–∑’Ë¬—ß¡’™’«‘µÕ¬Ÿà∑—Èß„π‡™‘ßª√‘¡“≥

·≈–§ÿ≥¿“æ(4) ®÷ß¡’§«“¡·µ°µà“ß®“°°“√µ√«®¥â«¬

¿“æ·∫∫¥—Èß‡¥‘¡´÷Ëß°“√µ√«®æ∫§«“¡º‘¥ª°µ‘®–¢÷ÈπÕ¬Ÿà

°—∫°“√‡ª≈’Ë¬π·ª≈ß„π√–¥—∫ macroscopic ¢Õß‚√§

∑”„Àâ°“√µ√«®·∫∫ molecular imaging ¡’§«“¡‰«

·≈–§«“¡®”‡æ“–µàÕ‚√§¡“°°«à“‡π◊ËÕß®“° “¡“√∂

‡ÀÁπ∂÷ß‡Àµÿ¢Õß§«“¡º‘¥ª°µ‘„π√–¥—∫‚¡‡≈°ÿ≈‰¥â∑—Èß

‚¥¬∑“ßµ√ß·≈–∑“ßÕâÕ¡ ·∑π∑’Ë®–µâÕß√Õ„Àâ‡°‘¥º≈

®“°§«“¡º‘¥ª°µ‘°àÕπ´÷Ëß¡’∑—Èß§«“¡‰«·≈–§«“¡®”‡æ“–

πâÕ¬°«à“ ®ÿ¥¡ÿàßÀ¡“¬¢Õß molecular imaging(5) §◊Õ

°“√∂à“¬¿“æ„π√–¥—∫‡´≈≈å·≈–‚¡‡≈°ÿ≈·∫∫ non-

invasive ∑’Ë®–· ¥ß∂÷ß¢∫«π°“√∑’Ë‡°‘¥¢÷Èπ„π√–¥—∫

‡´≈≈å·≈–‚¡‡≈°ÿ≈ ‡™àπ gene expression À√◊Õ

ªØ‘°‘√‘¬“√–À«à“ß‚ª√µ’π°—∫‚ª√µ’π  “¡“√∂‡ΩÑ“µ‘¥µ“¡

°“√¥”‡π‘π‚√§ º≈¢Õß°“√√—°…“„π√–¥—∫‡´≈≈å·≈–

‚¡‡≈°ÿ≈ ‡æ◊ËÕ∑”„Àâ°“√√—°…“¥â«¬¬“À√◊Õ¬’π‡°‘¥ª√–-

 ‘∑∏‘¿“æ¡“°∑’Ë ÿ¥ πÕ°®“°π’È¬—ßæ¬“¬“¡æ—≤π“

‡∑§‚π‚≈¬’‡æ◊ËÕ∑”„Àâ molecular image  “¡“√∂
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∑”‰¥âÕ¬à“ß√«¥‡√Á« ∑”´È”·≈â«‰¥âº≈‡À¡◊Õπ‡¥‘¡ (re-

producible) ·≈–«—¥„π‡™‘ßª√‘¡“≥‰¥â ∑—Èßπ’È‡æ◊ËÕ∑’Ë®–

 “¡“√∂„™â‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√‡ΩÑ“µ‘¥µ“¡º≈¢Õß°“√

∑¥≈Õßµà“ßÊµàÕº≈º≈‘µ¢Õß¬’π„π ‘Ëß¡’™’«‘µ‡¥’¬«°—π

¥â«¬®ÿ¥¡ÿàßÀ¡“¬¥—ß°≈à“«¢â“ßµâπÀ«—ß«à“ molecular

imaging ®– “¡“√∂™à«¬„Àâ‡°‘¥§«“¡‡ª≈’Ë¬π·ª≈ß

∑“ß°“√·æ∑¬å∑—Èß„π°“√«‘®—¬·≈–∑“ß§≈‘π‘°‚¥¬¡’

»—°¬¿“æ∑’Ë®– 1) ∑”„Àâ “¡“√∂‡¢â“„®§«“¡º‘¥ª°µ‘

¢ÕßºŸâªÉ«¬‰¥â  –¥«° √«¥‡√Á« ·≈– non-invasive

‡¡◊ËÕ‡∑’¬∫°—∫°“√µ√«®∑“ßæ¬“∏‘«‘∑¬“·≈–∑“ßÀâÕß

ªØ‘∫—µ‘°“√·∫∫¥—Èß‡¥‘¡  2)  “¡“√∂µ√«®æ∫·≈–∫Õ°

∂÷ß≈—°…≥–·≈–°“√‡°‘¥‚√§‰¥âÕ¬à“ß√«¥‡√Á«¡“°¢÷Èπ

‡™àπ „Àâ°“√«‘π‘®©—¬‚√§Õ—≈‰´‡¡Õ√å‰¥â°àÕπ∑’ËºŸâªÉ«¬®–

· ¥ßÕ“°“√  3)  “¡“√∂ª√–‡¡‘πº≈¢Õß°“√√—°…“

‰¥âÕ¬à“ß√«¥‡√Á«∂÷ß√–¥—∫‚¡‡≈°ÿ≈´÷Ëß‡°‘¥¢÷Èπ°àÕπ∑’Ë®–

‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß„π√–¥—∫ macroscopic ∑”„Àâ

°“√√—°…“¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ  4)  “¡“√∂§‘¥§âπ

·≈–ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß¬“√—°…“‚√§™π‘¥„À¡àÊ

‰¥âßà“¬¢÷Èπ ‡™àπ ‚¥¬°“√µ‘¥©≈“°¬“™π‘¥„À¡à¥â«¬

 “√°—¡¡—πµ√—ß ’·≈â«»÷°…“°“√°√–®“¬µ—«„π ‘Ëß¡’™’«‘µ

5)  “¡“√∂»÷°…“·≈–‡¢â“„®∂÷ß∏√√¡™“µ‘¢Õß‚√§·≈–

¢∫«π°“√µà“ßÊ∑’Ë‡°‘¥¢÷Èπ ‡™àπ °“√¡’ angiogenesis

À√◊Õ apoptosis „π¡–‡√Áß ‡ªìπµâπ

 “¡“√∂·∫àß≈—°…≥–«‘∏’°“√µ√«®¥â«¬ mole-

cular imaging ‡ªìπ 3 Õ¬à“ß ‰¥â·°à

1. Direct molecular imaging ‡ªìπ°“√∂à“¬

¿“æ∑’Ë‡°‘¥®“°°“√∫√‘À“√ “√ (‡√’¬°«à“ molecular

probe) ∑’Ë®”‡æ“–µàÕ molecule ∑’Ë π„®‡¢â“‰ª„π ‘Ëß

¡’™’«‘µ ¿“æ∑’Ë‰¥â®–· ¥ß∂÷ßµ”·Àπàß·≈–ª√‘¡“≥¢Õß

molecular probe ∑’Ë‡°‘¥ªØ‘°‘√‘¬“°—∫ molecule ∑’Ë

 π„® ∑”„Àâ∑√“∫∂÷ßµ”·Àπàß·≈–ª√‘¡“≥¢Õß mole-

cule π—ÈπÊ‰¥â ‚¥¬µ√ß ‡™àπ °“√µ√«® octreotide

scan ÷́Ëß octreotide ®–®—∫∑’Ë somatostatin re-

ceptor À√◊Õ °“√µ√«® human epidermal growth

factor receptor 2 (HER2) „π¡–‡√Áß‡µâ“π¡¥â«¬

In-111 anti-HER2/neu monoclonal antibodies

(moAb) ‡ªìπµâπ ‡æ◊ËÕª√–‡¡‘π°“√¡’Õ¬Ÿà·≈–ª√‘¡“≥

¢Õß receptor ‡æ◊ËÕæ‘®“√≥“∑“ß‡≈◊Õ°„π°“√√—°…“

2. Indirect molecular imaging ‡ªìπ°“√

µ√«®∑’Ë¡’§«“¡´—∫´âÕπ¢÷Èπ ‚¥¬®–µâÕß¡’°“√„ à‚¡‡≈°ÿ≈

™π‘¥Àπ÷Ëß‡¢â“‰ª„π ‘Ëß¡’™’«‘µ ÷́ËßµàÕ¡“‚¡‡≈°ÿ≈π’È®–∂Ÿ°

°√–µÿâπ„Àâ∑”ß“π‡°‘¥º≈º≈‘µ ‡™àπ enzyme À√◊Õ re-

ceptor ´÷Ëß®– “¡“√∂∂Ÿ°µ√«®æ∫‰¥â¥â«¬ “√Õ’°™π‘¥

Àπ÷Ëß∑’Ë‡√’¬°«à“ molecular probe °“√µ√«®«‘∏’π’È„™â

¡“°„π°“√»÷°…“‡°’Ë¬«°—∫ gene therapy µ—«Õ¬à“ß

‡™àπ °“√µ√«® reporter gene imaging „π°“√

√—°…“¡–‡√Áß¥â«¬ Herpes simplex virus-1 thymidine

kinase (HSV1-tk) gene °“√√—°…“¥â«¬«‘∏’π’È®–µâÕß„ à

HSV1-tk gene ‡¢â“‰ª„π‡´≈≈å¡–‡√Áß ·≈â«µâÕßµ√«®

„Àâ·πà„®«à“ gene ¥—ß°≈à“«∂Ÿ°π”‡¢â“ Ÿà‡´≈≈å¡–‡√Áß®√‘ß

‚¥¬∑’Ë‡¡◊ËÕ HSV1-tk gene (reporter gene) ‡¢â“‰ª

Õ¬Ÿà„π‡´≈≈å®– √â“ß HSV1-tk enzyme ®“°π—Èπ “¡“√∂

µ√«®°“√¡’Õ¬Ÿà¢Õß enzyme (reporter molecule) π’È

¥â«¬ “√À≈“¬™π‘¥ (molecular probe) ‡™àπ  F-18

fluoropenciclovir (F-18 PCV)(6) ‚¥¬ F-18 PCV

®–∂Ÿ° phosphorylate ¥â«¬ HSV1-tk enzyme

·≈–§â“ßÕ¬Ÿà „π‡´≈≈å¡–‡√Áß„Àâ “¡“√∂∂à“¬¿“æ‰¥â

‡ªìπµâπ

3. Functional or biomarker imaging ‡ªìπ°“√

· ¥ß∂÷ßº≈¢Õß genes expression À√◊Õ metabolic

pathway ∑’Ë‡°‘¥¢÷Èπ„π¿“«–∑’Ë‡ªìπ‚√§µà“ßÊÀ√◊Õ¿“¬

À≈—ß®“°°“√√—°…“ °“√µ√«®¥â«¬«‘∏’π’È‡ªìπ°“√µ√«®∑’Ë

„™â¡“π“π·≈–‡ªìπ∑’Ë√Ÿâ®—°°—π¥’∑’Ë ÿ¥ ‡™àπ °“√„™â F-18

FDG „π°“√µ‘¥µ“¡°“√µ√«®√—°…“¡–‡√Áß ‡ªìπµâπ

‡∑§‚π‚≈¬’ molecular imaging ¡’À≈“¬™π‘¥

·µà∑’Ë¡’§«“¡ ”§—≠Ê „π≈”¥—∫µâπÊ ‰¥â·°à nuclear
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medicine, magnetic resonance imaging

(MRI) ·≈– optical imaging ´÷Ëß‡∑§‚π‚≈¬’∑—Èß 3

¡’¢âÕ¥’¢âÕ¥âÕ¬µà“ß°—π¥—ßµ“√“ß∑’Ë 1 ‚¥¬®–‡ÀÁπ«à“

optical imaging ¡’§«“¡‰« (sensitivity) ¡“°∑’Ë ÿ¥

 “¡“√∂µ√«®æ∫‚¡‡≈°ÿ≈∑’Ë π„®‰¥â·¡â®–¡’ª√‘¡“≥

πâÕ¬  ·µà¡’¢âÕ‡ ’¬ §◊Õ §«“¡ “¡“√∂„π°“√∑–≈ÿ

∑–≈«ßºà“π√à“ß°“¬ ‘Ëß¡’™’«‘µ (depth of penetra-

tion) µË”¡“°∑”„Àâ§«“¡ “¡“√∂„π°“√º≈‘µ¿“æ

‰¡à¥’  à«π nuclear medicine ´÷Ëßª√–°Õ∫¥â«¬

‡∑§‚π‚≈¬’ SPECT ·≈– PET ¡’§«“¡‰«√Õß®“°

optical imaging ‚¥¬¡’¢âÕ¥’ §◊Õ §«“¡ “¡“√∂„π

°“√∑–≈ÿ∑–≈«ßºà“π√à“ß°“¬ ‘Ëß¡’™’«‘µ Ÿß∑”„Àâº≈‘µ

¿“æ‰¥â¥’  ·µà¢âÕ‡ ’¬ §◊Õ „Àâ¿“æ∑’Ë¡’§«“¡≈–‡Õ’¬¥

(spatial resolution) µË”   à«π MRI ®–„Àâ¿“æ∑’Ë¡’

§«“¡≈–‡Õ’¬¥ Ÿß∑’Ë ÿ¥ ¡’§«“¡ “¡“√∂„π°“√∑–≈ÿ

∑–≈«ß Ÿß·µà¡’§«“¡‰«µË”∑’Ë ÿ¥ ¥—ßπ—Èπ‡∑§‚π‚≈¬’

µà“ßÊ®÷ß¡’§«“¡‡À¡“– ¡ ”À√—∫ß“πµà“ßÊ°—π °“√

‡≈◊Õ°„™â‡∑§‚π‚≈¬’„¥®÷ß·≈â«·µà≈—°…≥–¢Õß·µà≈–

ß“π

°“√æ—≤π“„πÕπ“§µ
¥—ß∑’Ë°≈à“«‰«â¢â“ßµâπ«à“°“√·æ∑¬å‡ª≈’Ë¬π¡ÿ¡

¡Õß¢Õß‚√§®“°°“√¡Õß∑’Ëµ—«ºŸâªÉ«¬¡“‡ªìπ°“√¡Õß

≈÷°≈ß‰ª∂÷ß√–¥—∫‡´≈≈å·≈–‚¡‡≈°ÿ≈¿“¬„π‡´≈≈å ´÷Ëß

∑”„Àâ¡’§«“¡‡¢â“„®°—π¡“°¢÷Èπ«à“‚√§∑—ÈßÀ≈“¬Õ“®‡ªìπ

º≈®“°§«“¡º‘¥ª°µ‘¢Õß°≈‰°„π√–¥—∫‡´≈≈å √–¥—∫

‚¡‡≈°ÿ≈√«¡∂÷ß ¿“æ·«¥≈âÕ¡µà“ßÊ ÷́Ëß¡’§«“¡‡™◊ËÕ¡

‚¬ß°—π‡ªìπ√–∫∫ °“√∑’Ë®–‡¢â“„® °“√‡°‘¥‚√§ °“√

¥”‡π‘π‚√§ ·≈–°“√√—°…“‚√§ ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

®”‡ªìπµâÕß»÷°…“„Àâ‡¢â“„®∂÷ß§«“¡‡™◊ËÕ¡‚¬ß‡°’Ë¬«

‡π◊ËÕß°—π‡ªìπæ≈«—µ¢Õß à«πª√–°Õ∫‡À≈à“π’È „π ‘Ëß¡’

™’«‘µ ´÷Ëß‡ªìπæ◊Èπ∞“π¢Õß»“ µ√å·¢πß„À¡à„π∑“ß

°“√·æ∑¬å §◊Õ çsystems biologyé ´÷Ëß‡¡◊ËÕ„™â

»“ µ√å·¢πßπ’È√à«¡°—∫ molecular imaging ®÷ß¡’

»—°¬¿“æ„π°“√‡™◊ËÕ¡‚¬ß√–À«à“ßº≈¢Õß°“√»÷°…“

√–¥—∫‚¡‡≈°ÿ≈„πÀâÕßªØ‘∫—µ‘°“√¡“ Ÿà°“√»÷°…“®√‘ß„π

µ“√“ß∑’Ë 1. · ¥ß§ÿ≥ ¡∫—µ‘¢Õß‡∑§‚π‚≈¬’ molecular imaging 3 ™π‘¥(7)

‡∑§‚π‚≈¬’ Sensitivity Depth of penetration Spatial resolution

(mole/liter) (mm)

Nuclear imaging

SPECT 10-10-10-11 Limitless 1-2

PET 10-11-10-12 Limitless 1-2

MRI 10-6-10-9 Limitless 0.025-0.1

Optical imaging

Fluorescence 10-9-10-12
<1 cm 2-3

Bioluminescence 10-15-10-17 1-2 cm 3-5

MRI: magnetic resonance imaging, SPECT: single-photon emission computed tomogram, PET: position emission tomo-

gram



97Nuclear medicine in the molecular era: an introduction  ∏«—™™—¬ ™—¬«—≤π√—µπå

‡Õ° “√Õâ“ßÕ‘ß
1. Pauling L, Itano H, Singer SJ and Wells I. Sickle cell anemia, a molecular disease. Science 1949;110:543-8.
2. Villar J and Mendez-Alvarez S. Cells, disease, and genotypes: the revolution of molecular medicine. Int

Microbiol 2001;4:57-8.
3. Becquerel H. Sur les radiations émises par phosphorescence. Comptes Rendus 1896;122:501-3.
4. Massoud TF and Gambhir SS. Integrating noninvasive molecular imaging into molecular medicine: an evolving

paradigm. Trends Mol Med 2007;13:183-91.
5. Massoud TF and Gambhir SS. Molecular imaging in living subjects: seeing processes in a new light fundamental

biological. Gene Dev 2003;17:545-80.
6. Iyer M, Barrio JR, Namavari M, et al. 8-[18F]fluoropenciclovir: an improved reporter probe for imaging HSV1-tk

reporter gene expression in vivo using PET. J Nucl Med 2001;42:96-105.
7. Lu FM and Yuan Z. PET/SPECT molecular imaging in clinical neuroscience: recent advances in the investigation

of CNS diseases. Quant Imaging Med Surg 2015;5:433-47.

 ‘Ëß¡’™’«‘µ·≈–π”‰ª Ÿà°“√„™âß“π®√‘ß„π∑“ß°“√·æ∑¬å

¥—ß°≈à“«¢â“ßµâπ Õ—π®–π”‰ª Ÿà°“√æ—≤π“∑“ß°“√

·æ∑¬å·π«„À¡à ‰¥â·°à çpersonalized medicineé

§◊Õ °“√‡≈◊Õ°«‘∏’°“√√—°…“∑’Ë‡À¡“– ¡µàÕºŸâªÉ«¬‡©æ“–

√“¬‚¥¬Õ“»—¬¢âÕ¡Ÿ≈∑’Ë®”‡æ“–¢ÕßºŸâªÉ«¬√“¬π—Èπ¡“

æ‘®“√≥“  πÕ°®“°π’È¬—ß¡’»—°¬¿“æ∑’Ë®– “¡“√∂π”

¡“„™â∑”π“¬‚Õ°“ ‡°‘¥‚√§ (predictive medicine)

‡æ◊ËÕ “¡“√∂ªÑÕß°—π‰¥â≈à«ßÀπâ“ (preventive medi-

cine) Õ’°¥â«¬

 √ÿª
Molecular imaging ∑”„Àâ molecular

medicine ¡’æ—≤π“°“√·≈–§«“¡°â“«Àπâ“‰ª‰¥â

Õ¬à“ß√«¥‡√Á« „π¢≥–‡¥’¬«°—π§«“¡ ”‡√Á®∑“ß¥â“π

molecular medicine °Á∑”„Àâ‡∑§‚π‚≈¬’∑“ß¥â“π

molecular imaging ¡’æ—≤π“°“√‰ªÕ¬à“ß¡“°‰¥â®π

Õ“®°≈à“«‰¥â«à“∑—Èß 2 ‡ªìπªí®®—¬‡°◊ÈÕÀπÿπ´÷Ëß°—π·≈–

°—π π”‰ª Ÿàæ—≤π“°“√∑“ß°“√·æ∑¬å ¡—¬„À¡à
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10

Nuclear medicine in molecular era:
neuroscience

 ÿ¿—∑√æ√ ‡∑æ¡ß§≈
 “¢“‡«™»“ µ√åπ‘«‡§≈’¬√å ¿“§«‘™“√—ß ’«‘∑¬“ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

„π‚√§¢Õß ¡Õßµà“ßÊ Õ“∑‘ ‚√§°≈ÿà¡ neurodegeneration ‡™àπ dementia À√◊Õ Parkinsonûs disease

À√◊Õ‚√§°≈ÿà¡∑’Ë¡’§«“¡º‘¥ª°µ‘∑“ß®‘µ‡«™ „π√–¬–·√°¡—°‰¡àæ∫§«“¡º‘¥ª°µ‘®“°°“√µ√«®∂à“¬¿“æ‚¥¬„™â CT scan

À√◊Õ MRI ‡π◊ËÕß®“°¡’°“√‡ª≈’Ë¬π·ª≈ß„π√–¥—∫ “√ ◊ËÕª√– “∑À√◊Õ√–¥—∫‚¡‡≈°ÿ≈„π ¡Õß °“√∂à“¬¿“æ∑“ß

‡«™»“ µ√åπ‘«‡§≈’¬√åÕ—πª√–°Õ∫¥â«¬ single photon emission tomogram (SPECT) ·≈– positron

emission tomogram (PET) ´÷Ëß “¡“√∂µ√«®∂à“¬¿“æ‡æ◊ËÕµ‘¥µ“¡°√–∫«π°“√µà“ßÊ∑“ß‚¡‡≈°ÿ≈„π√à“ß°“¬

 “¡“√∂„™âµ√«®æ∫§«“¡º‘¥ª°µ‘‰¥â°àÕπ°“√µ√«®∑“ß°“¬«‘¿“§

°“√µ√«®¥â«¬ SPECT ·≈– PET scan µâÕßÕ“»—¬ “√‡¿ —™√—ß ’∑’Ë„Àâ‡¢â“‰ª„π√à“ß°“¬‡æ◊ËÕµ√«®®—∫

§«“¡º‘¥ª°µ‘µà“ßÊ ÷́Ëß “√‡¿ —™√—ß ’ ”À√—∫ SPECT π—Èπ„™â “√°—¡¡—πµ√—ß ’∑’Ë„Àâ√—ß ’·°¡¡à“µ—«‡¥’¬« Õ“∑‘

Tc-99m, I-123, In-111  à«π   ”À√—∫ PET π—Èπ„™â “√°—¡¡—πµ√—ß ’∑’Ë∑”„Àâ‡°‘¥§Ÿà¢Õß√—ß ’·°¡¡à“„π∑‘»∑“ß

µ√ß¢â“¡ Õ“∑‘ F-18, C-11, O-15, N-13 ´÷Ëßº≈‘µ®“°‡§√◊ËÕß‰´‚§≈µ√Õπ (cyclotron)  πÕ°®“°π’È¬—ß¡’ Ga-68

·≈– Rb-82 ÷́Ëßº≈‘µ®“° generator  “√°—¡¡—πµ√—ß ’‡À≈à“π’È‡¡◊ËÕπ”‰ªµ‘¥ ≈“°°—∫‚¡‡≈°ÿ≈µà“ßÊ®–°≈“¬‡ªìπ

 “√‡¿ —™√—ß ’´÷Ëß¡’§«“¡®”‡æ“–µàÕ°√–∫«π°“√À√◊Õ‡ªÑ“À¡“¬µà“ßÊ ∑’ËµâÕß°“√µ√«® ´÷Ëß SPECT ·≈– PET ¡’

¢âÕ¥’µ√ß∑’Ë¡’§«“¡‰« §«“¡≈–‡Õ’¬¥¿“æ¥’ ·≈– “¡“√∂∂à“¬¿“æ·∫∫ tomogram ‰¥â(1)

πÕ°®“° SPECT ·≈– PET  “¡“√∂µ‘¥µ“¡°√–∫«π°“√∑“ßæ¬“∏‘ √’√«‘∑¬“¿“¬„π√à“ß°“¬·∫∫

non-invasive ·≈â« ¬—ß “¡“√∂π”¡“„™âª√–‡¡‘π„π°“√æ—≤π“¬“‡æ◊ËÕ°“√√—°…“‚√§µà“ßÊ¢Õß ¡Õß‚¥¬

98
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∑”„Àâ∑√“∫°≈‰°°“√ÕÕ°ƒ∑∏‘Ï ¢π“¥∑’Ë‡À¡“– ¡

·≈–º≈¢â“ß‡§’¬ß ‚¥¬°“√∑’Ë “¡“√∂»÷°…“ receptor

density ·≈– affinity √«¡∑—Èß presynaptic trans-

porter, precursor ·≈–‡Õπ‰´¡å∑’Ë„™â„π°“√∑”≈“¬

 “√ ◊ËÕª√– “∑µà“ßÊ  ‡¡◊ËÕ‡√Á«Êπ’È ‰¥â¡’°“√æ—≤π“ “√

‡¿ —™√—ß ’∑’Ë “¡“√∂µ√«®®—∫‚ª√µ’π∑’Ëº‘¥ª°µ‘µà“ßÊ∑—Èß

„π·≈–πÕ°‡´≈≈å ·≈– “√°≈ÿà¡∑’Ëµ√«®®—∫§«“¡º‘¥ª°µ‘

¢Õß‡´≈≈å ∑”„Àâ “¡“√∂»÷°…“ “‡Àµÿ¢Õß‚√§µà“ßÊ

‚¥¬‡©æ“–‚√§„π°≈ÿà¡ neurodegenerative disease

‰¥â≈÷°´÷Èß¡“°¢÷Èπ

 “√‡¿ —™√—ß ’∑’Ë™à«¬„π°“√µ√«®·≈–»÷°…“‚√§

„π¥â“π neurodegenerative disease „π√–¬–À≈—ßÊ

‡ªìπ°“√»÷°…“§«“¡º‘¥ª°µ‘¢Õß‚ª√µ’π (protein-

opathies) ‡™àπ amyloidoses, tauopathies,

synucleopathies, ubiquitinopathies ·≈–‡´≈≈å

‡™àπ microglia ·≈– astrocyte ¥—ßπ’È

ë  “√°≈ÿà¡∑’Ë®—∫°—∫ amyloid

‡π◊ËÕß®“° amyloid beta (Aβ) ‡ªìπ‚ª√µ’π

∑’Ëº‘¥ª°µ‘À≈—°∑’Ëæ∫ – ¡πÕ°‡´≈≈å„πºŸâªÉ«¬ Alzhei-

merûs disease (AD) ®÷ß„™â„π°“√«‘π‘®©—¬‚√§π’È∑“ß

æ¬“∏‘«‘∑¬“´÷Ëß®– “¡“√∂«‘π‘®©—¬®“°™‘Èπ‡π◊ÈÕ∑’Ëµ—¥ÕÕ°

¡“®“°ºŸâªÉ«¬À√◊Õ‡¡◊ËÕºŸâªÉ«¬‡ ’¬™’«‘µ·≈â«‡∑à“π—Èπ ®÷ß‰¥â

¡’°“√§‘¥§âπ “√‡¿ —™√—ß ’∑’Ë “¡“√∂®—∫°—∫ Aβ ∑’Ë

 “¡“√∂µ√«®∂à“¬¿“æ¥â«¬ PET scan ‰¥â„π¢≥–∑’Ë

ºŸâªÉ«¬¬—ß¡’™’«‘µÕ¬Ÿà ´÷ËßÕ“®¡’∑’Ë„™â ¥—ßπ’È  1) „π°“√

¬◊π¬—π«à“ºŸâªÉ«¬‰¡à‡ªìπ AD(2)  2) „™â·¬° AD ÕÕ°®“°

dementia Õ◊ËπÊ  ‚¥¬æ∫«à“ºŸâªÉ«¬‚√§ fronto-

temporal dementia (FTD) ®–‰¡à¡’°“√®—∫¢Õß

 “√π’È(2)  3) „π°“√·¬° dementia with Lewy

bodies (DLB) ®“° Parkinsonûs disease (PD),

Parkinsonûs disease dementia (PDD), Parkin-

sonûs disease with mild cognitive impairment

(PD-MCI) ·≈–§πª°µ‘(3,4)  ‚¥¬æ∫«à“‡©æ“– DLB

∑’Ë¡’°“√®—∫ “√π’È  4) „™â„π°“√ª√–‡¡‘π°“√√—°…“¥â«¬

¬“√—°…“ AD ™π‘¥µà“ßÊ(5) ́ ÷Ëß amyloid imaging task

force ¢Õß Society of Nuclear Medicine and

Molecular Imaging ·≈– Alzheimerûs Association

‰¥â°”Àπ¥°“√„™â∑’Ë‡À¡“– ¡ (appropriate use

criteria) ¢Õß°“√„™â amyloid PET imaging „πªï

§.». 2013(6,7)  ‚¥¬°”Àπ¥„Àâ„™â„πºŸâ∑’Ë¡’°“√·¬à≈ß

¢Õßæÿ∑∏‘ªí≠≠“ ‚¥¬‰¥â√—∫°“√µ√«®‚¥¬ºŸâ‡™’Ë¬«™“≠

¥â“π dementia ·≈–‰¥â√—∫°“√¬◊π¬—π‚¥¬°“√∑”·∫∫

∑¥ Õ∫ ‡™àπ mini-mental state examination

(MMSE) À√◊Õ Montreal cognitive assesment

(MoCA) √«¡∑—Èß°“√«‘π‘®©—¬«à“¡’À√◊Õ‰¡à¡’ amyloid „π

 ¡Õß®–¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß°“√√—°…“ ‚¥¬·π–π”

„Àâµ√«® amyloid imaging „πºŸâªÉ«¬µàÕ‰ªπ’È  1) MCI

∑’Ë¬—ß§ß¡’§«“¡º‘¥ª°µ‘¢Õßæÿ∑∏‘ªí≠≠“‡¡◊ËÕµ√«®µ‘¥µ“¡

À√◊Õ¡’°“√·¬à≈ß¢Õßæÿ∑∏‘ªí≠≠“  2) ºŸâªÉ«¬∑’Ë®—¥Õ¬Ÿà„π

°≈ÿà¡ possible AD  ·≈– 3) ºŸâªÉ«¬∑’Ë¡’ dementia ∑’Ë

‡ªìπ¡“°¢÷Èπ‡√◊ËÕ¬Ê·µàÕ“¬ÿπâÕ¬°«à“À√◊Õ‡∑à“°—∫ 65 ªï

ë  “√∑’Ë®—∫°—∫ Tau

πÕ°®“° Aβ ∑’ËÕ¬ŸπÕ°‡´≈≈å·≈â« „π AD

¬—ßæ∫§«“¡º‘¥ª°µ‘„π‡´≈≈å §◊Õ neurofibrillary

tangle (NFT) ´÷Ëß‡ªìπ filament ¢Õß microtubule

∑’Ë®—∫°—∫ hyperphosphorylated protein Tau ´÷Ëß∑—Èß

§«“¡º‘¥ª°µ‘∑’Ëæ∫ Aβ ·≈– Tau ®–æ∫‰¥â°àÕπ∑’ËºŸâªÉ«¬

AD ®–¡’Õ“°“√(8)  ¥—ßπ—Èπ°“√µ√«®∑—Èß Aβ ·≈– Tau

®–™à«¬„π°“√«‘π‘®©—¬ AD „π√–¬–·√°‡√‘Ë¡ °àÕπ∑’Ë

ºŸâªÉ«¬®–¡’Õ“°“√  πÕ°®“°π’È°“√«—¥ª√‘¡“≥°“√®—∫

¢Õß “√π’È „π ¡Õß ¬—ß “¡“√∂∫Õ°∂÷ß§«“¡√ÿπ·√ß

¢Õß‚√§‰¥â‡π◊ËÕß®“°æ∫«à“¡’§«“¡ —¡æ—π∏å°—∫§«“¡

√ÿπ·√ß∑“ß§≈‘π‘°(8)  πÕ°®“°π’È„π∫“ß subtype ¢Õß

frontotemporal lobar degeneration æ∫§«“¡

º‘¥ª°µ‘¢Õß Tau ¥â«¬  ®÷ßÕ“®π”¡“„™â„π°“√™à«¬

«‘π‘®©—¬‰¥â(9)
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ë  “√∑’Ë®—∫°—∫ Lewy body
°“√µ√«® Lewy body ®–™à«¬„π°“√

ª√–‡¡‘π‚√§∑’Ë‡°’Ë¬«¢âÕß°—∫§«“¡º‘¥ª°µ‘¢Õß α-

synuclein ÷́Ëß‡ªìπ à«πª√–°Õ∫À≈—°¢Õß Lewy

body ·≈– α-synuclein ¬—ß¡’ªØ‘°‘√‘¬“°—∫‚ª√µ’π

Õ◊ËπÊ∑’Ë∑”„Àâ‡°‘¥ degeneration Õ’°¥â«¬(10)  ¥—ßπ—Èπ

°“√µ√«® Lewy body ®÷ßπà“®–¡’ª√–‚¬™πå„π‚√§∑’Ë

‡°‘¥®“° α-synucleopathy Õ“∑‘ Parkinsonûs

disease (PD), dementia with Lewy bodies

(DLB) ·≈– multiple system atrophy (MSA)(11)

ë  “√∑’Ë„™âµ√«®À“ neuroinflammation

 “√∑’Ë„™âµ√«®À“ neuroinflammation ¡’

„™â°—π¡“π“πæÕ§«√ ‚¥¬ “√π’È®–µ√«® microglial

activation ‚¥¬°“√®—∫°—∫ 18-kDa translocator

protein (TSPO) ´÷Ëßæ∫∑’Ë outer mitochondrial

membrane ́ ÷Ëß‚¥¬ª°µ‘ TSPO expression „π ¡Õß

®–πâÕ¬ ·µà®–¡’ up-regulation ‡¡◊ËÕ¡’°“√°√–µÿâπ

microglia(12) ´÷Ëß‡ªìπ§«“¡º‘¥ª°µ‘„π√–¬–‡√‘Ë¡µâπ

¢Õß neurodegenerative disease µà“ßÊ(13-15)

πÕ°®“°π’È¬—ß¡’ biomarker „À¡àÊ¢Õß neuro-

inflammation §◊Õ °“√µ√«® activity ¢Õß beta-

glucuronidase enzyme ´÷Ëß‡ªìπ lysosomal

enzyme ∑’Ë∂Ÿ°ª≈àÕ¬¡“®“° reactive astrocyte

·≈– microglia(16)  °“√µ√«® imidazoline 2

binding site (I2BS) ´÷Ëßæ∫«à“¡’§«“¡º‘¥ª°µ‘„π

neurodegenerative disease ‡™àπ°—π(17)  πÕ°®“°

π’È¬—ß¡’ “√‡¿ —™√—ß ’∑’Ë„™â«—¥ cyclooxigenase 1 (COX-

1) expression ´÷Ëß„™â„π°“√¥Ÿ neuroinflammation

‚¥¬°“√®—∫°—∫ COX-1 ∫π activated microglia

·≈– macrophage(18)    à«π astrocytosis °Á¡—°

æ∫„π neuroinflammation neurodegeneration

´÷Ëß PET °Á “¡“√∂µ√«®‰¥â‡™àπ°—π(19)

∑’Ë°≈à“«¡“¢â“ßµâπ  “√‡¿ —™√—ß ’∫“ß™π‘¥‰¥â

∂Ÿ°π”¡“„™â„π∑“ß§≈‘π‘°·≈â« ·µà “√‡¿ —™√—ß ’∫“ß

™π‘¥¬—ßÕ¬Ÿà„π¢—Èπ°“√∑¥≈Õß„π —µ«å∑¥≈Õß ·µà„π

Õπ“§µ “√‡¿ —™√—ß ’µà“ßÊ‡À≈à“π’Èπà“®–¡’∫∑∫“∑

 ”§—≠„π°“√™à«¬„Àâ‡¢â“„® “‡Àµÿ°“√‡°‘¥‚√§ °“√

™à«¬«‘π‘®©—¬‚√§‰¥â „π√–¬–·√°‡√‘Ë¡ ·≈–«“ß·ºπ

°“√√—°…“ µ‘¥µ“¡‚√§„π°≈ÿà¡ neurodegenerative

disease ‰¥â
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Metastatic spinal cord compression (MSCC À√◊Õ MSECC) ∂◊Õ«à“‡ªìπ oncologic emergency

¿“«–π’È‡°‘¥‰¥â°—∫¡–‡√Áß„πÀ≈“¬Ê™π‘¥ ·µà∑’Ëæ∫∫àÕ¬ ‰¥â·°à ¡–‡√Áß‡µâ“π¡ ¡–‡√ÁßªÕ¥ ¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°

·≈–¡–‡√Áß‡¡Á¥‡≈◊Õ¥(1)

°“√√—°…“¿“¬„π 24 ™—Ë«‚¡ßÀ≈—ß°“√«‘π‘®©—¬À√◊Õ¬‘Ëß‡√Á« ®–∑”„ÀâºŸâªÉ«¬¡’ functional status ∑’Ë¥’ π”‰ª Ÿà

º≈°“√√—°…“∑’Ë¥’°«à“ ·≈–°“√¡’™’«‘µ√Õ¥∑’Ë¬“«¢÷Èπ(2-5)

Õ“°“√ ‰¥â·°à(6)

- ª«¥À≈—ß

- ™“∫√‘‡«≥π‘È«¡◊Õπ‘È«‡∑â“ À√◊Õ∫√‘‡«≥À≈—ß °âπ

- ¢“‰¡à¡’·√ß

- ‡¥‘π∑√ßµ—«‰¡à‰¥â

- ¡’ªí≠À“°“√ªí  “«–À√◊ÕÕÿ®®“√–

°“√µ√«®«‘π‘®©—¬(6)

1. °“√„™â‡Õ°´‡√¬å§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“ magnetic resonance imaging (MRI) ‡ªìπ modality of

11

Metastatic spinal cord compression
(MSCC À√◊Õ MSECC)

°‘µµå«¥’ »—°¥‘Ï»√™—¬
 “¢“√—ß ’√—°…“·≈–¡–‡√Áß«‘∑¬“ ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬
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choice ÷́Ëß®–· ¥ßæ¬“∏‘ ¿“æ‰¥â¥’ ·≈–‡ªìπ«‘∏’∑’Ë

noninvasive ‚¥¬¿“æµ—¥¥â“π sagittal  “¡“√∂

„™â¥Ÿ‡∫◊ÈÕßµâπ°“√‡°‘¥ MSCC ¢Õß°√–¥Ÿ°‰¢ —πÀ≈—ß

∑—ÈßÀ¡¥‰¥â‚¥¬‡√Á« ·≈–„πºŸâªÉ«¬∑’Ë ß —¬¿“«– MSCC

§«√‰¥â√—∫°“√µ√«® MRI „Àâ‡√Á«∑’Ë ÿ¥ ¿“¬„π 24

™—Ë«‚¡ß ‡æ◊ËÕ®–‰¥â¥”‡π‘π°“√√—°…“„Àâ‡√Á«∑’Ë ÿ¥

2. „π°√≥’‰¡à¡’ MRI  “¡“√∂„™â computed

tomogram CT myelogram ·∑π‰¥â

√Ÿª∑’Ë 1. · ¥ßæ¬“∏‘ ¿“æ¢Õß°“√‡°‘¥ metastatic spinal cord compression (MSCC)(7)

Good prognosis Poor prognosis

Primary site  ‡ªìπ¡–‡√Áß‡µâ“π¡ ¡–‡√ÁßµàÕ¡‰∑√Õ¬¥å Primary site ‡ªìπ¡–‡√ÁßªÕ¥ melanoma

lymphoma myeloma ¡–‡√Áß∑“ß√–∫∫Õ“À“√ À√◊Õ unknown primary

¡’°“√·æ√à°√–®“¬¡“∑’Ë°√–¥Ÿ° —πÀ≈—ß‡æ’¬ß‡≈Á°πâÕ¬ ¡’°“√·æ√à°√–®“¬¡“∑’Ë°√–¥Ÿ°À≈“¬∑’Ë

À√◊Õ‡æ’¬ß∑’Ë‡¥’¬«

‰¡à¡’°“√·æ√à°√–®“¬‰ª∑’ËÕ«—¬«–¿“¬„π ¡’°“√·æ√à°√–®“¬‰ª∑’ËÕ«—¬«–¿“¬„π

 “¡“√∂®–‡¥‘π‰¥â‡Õß À√◊Õ‡¥‘π‰¥â‚¥¬Õ“»—¬°“√™à«¬‡À≈◊Õ ‰¡à “¡“√∂‡¥‘π‰¥â‡≈¬

¡’Õ“°“√º‘¥ª°µ‘∑“ß√–∫∫ª√– “∑‡æ’¬ß‡≈Á°πâÕ¬ ¡’°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ¡“°

‰¡à‡§¬‰¥â√—∫°“√©“¬√—ß ’¡“°àÕπ ‡ªìπ°“√°≈—∫¡“‡ªìπ´È”À≈—ß‰¥â√—∫°“√©“¬√—ß ’‰ª

°“√æ¬“°√≥å¢Õß‚√§ (prognostic indicators)(1)
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«‘∏’°“√√—°…“(1)

°“√√—°…“ à«π„À≠à‡ªìπ‡√◊ËÕß palliative treat-

ment §◊Õ ≈¥Õ“°“√§«“¡‡®Á∫ª«¥ ·≈–øóôπøŸÕ“°“√

∑“ß√–∫∫ª√– “∑„Àâ°≈—∫§◊π„Àâ ‰¥â¡“°∑’Ë ÿ¥

Mobilization
ºŸâªÉ«¬∑’Ë¡’Õ“°“√ severe mechanical pain ́ ÷Ëß

 ß —¬«à“‡°‘¥®“° spinal instability À√◊Õ¡’ neuro-

logical impairment/paralysis ÷́Ëß‡ªìπµ—«∫Õ°

∂÷ß spinal cord instability ®÷ß§«√√–«—ß‰¡à„Àâ¡’°“√

‡æ‘Ë¡°“√°¥¢Õß spinal cord ¡“°¢÷Èπ §«√πÕπ√“∫

®—¥„Àâ spine Õ¬Ÿàµ√ß (neutral spine alignment)

‡¡◊ËÕÕ“°“√§àÕπ¢â“ß§ß∑’Ë·≈â« ®÷ß “¡“√∂§àÕ¬Êª√—∫

®“°∑à“πÕπ‡ªìπÀ—« Ÿß‰¥â

Corticosteroids(9)

‚¥¬ª°µ‘‡√“„Àâ corticosteroid ‡ªìπ rou-

tine ¢Õß°“√√—°…“ ‡æ◊ËÕ≈¥Õ“°“√∫«¡ ·≈–°“√°¥∑—∫

¢Õß spinal cord ´÷Ëß°Á®–™à«¬≈¥Õ“°“√ª«¥·≈–

‡æ‘Ë¡º≈°“√√—°…“∑’Ë¥’¢÷Èπ Õ“°“√¢Õß√–∫∫ª√– “∑

¡—°®–¥’¢÷ÈπÕ¬à“ß√«¥‡√Á«À≈—ß‰¥â corticosteroid ·µà

¬—ß‰¡à¡’√“¬ß“π∂÷ßª√–‚¬™πå„π√–¬–¬“«À√◊Õ™à«¬

‡æ‘Ë¡°“√¡’™’«‘µÕ¬Ÿà√Õ¥  πÕ°®“°π—Èπ°“√„Àâª√‘¡“≥

¬“∑’Ë Ÿß√à«¡°—∫√–¬–‡«≈“¬“«π“π®– àß„Àâ‡°‘¥º≈

¢â“ß‡§’¬ß‰¥â¡“°

¡—°„Àâ√à«¡°—∫¬“„π°≈ÿà¡ antacids À√◊Õ pro-

ton pump inhibitors ‡æ◊ËÕ≈¥º≈¢â“ß‡§’¬ß„π‡√◊ËÕß

√–∫∫∑“ß‡¥‘πÕ“À“√

„πºŸâªÉ«¬∑’Ë¡’§«“¡πà“®–‡ªìπÕ¬à“ß¡“°∑’Ë®–‡ªìπ

lymphoma °“√„Àâ corticosteroid Õ“® àßº≈

°—∫°“√«‘π‘®©—¬º≈æ¬“∏‘ ¿“æ (histological diag-

nosis)

ª√‘¡“≥¬“∑’Ë„Àâ §◊Õ loading dose 10-16 ¡°.

dexamethasone §√—Èß·√° ‚¥¬„Àâ‡√Á«∑’Ë ÿ¥‡¡◊Ë Õ

«‘π‘®©—¬À√◊Õ ß —¬¿“«–π’È À≈—ß®“°π—Èπ®–„Àâ 16 ¡°.

µàÕ«—π‚¥¬·∫àßÕÕ°‡ªìπ short course ‡™àπ „Àâ∑ÿ°

4-5 ¡°. ∑ÿ° 6-8 ™—Ë«‚¡ß

„Àâ dexamethasone µàÕ‰ª„π√–À«à“ß°“√

√Õºà“µ—¥ À√◊Õ©“¬√—ß ’ ·≈–À≈—ß°“√ºà“µ—¥À√◊Õ‡¡◊ËÕ

‡√‘Ë¡©“¬√—ß ’  “¡“√∂≈¥ª√‘¡“≥ dexamethasone

‰¥âÕ¬à“ß™â“Ê ‡ªìπ‡«≈“ 5-7 «—π®πÀ¬ÿ¥¬“  „π°√≥’

∑’Ë¡’Õ“°“√∑“ß√–∫∫ª√– “∑·¬à≈ß  “¡“√∂‡æ‘Ë¡

ª√‘¡“≥¬“™—Ë«§√“«‰¥â

™à«ß√–À«à“ß°“√„Àâ dexamethasone §«√¡’

°“√µ√«®«—¥√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥‡ªìπ√–¬–Ê

°“√ºà“µ—¥ (surgery)(10-12)

°“√ºà“µ—¥∂◊Õ‡ªìπ°“√√—°…“Õ—π¥—∫·√°∑’Ë®–

π÷°∂÷ß„πºŸâªÉ«¬∑’Ë¡’ spinal cord compression ·≈–

¡’ mechanical pain ·≈–‰¡à ‰¥â¡’¢âÕ®”°—¥„π°“√

ºà“µ—¥

®ÿ¥ª√– ß§åÀ≈—°¢Õß°“√ºà“µ—¥ §◊Õ ‡æ◊ËÕ pre-

serve À√◊ÕøóôπøŸ°“√∑”ß“π¢Õß√–∫∫ª√– “∑·≈–

 ¡Õß ‡æ◊ËÕ„Àâ‡°‘¥ quality of life ∑’Ë¥’ ´÷Ëß°“√ºà“µ—¥

Õ“®À¡“¬∂÷ß/√«¡∂÷ß spinal cord decompression,

spinal column stabilization ‡æ◊ËÕ√—°…“ mechani-

cal pain À√◊Õ body instability ·≈– resection/

reconstruction ¢Õß spinal column

¢âÕ∫àß™’È „π°“√ºà“µ—¥√à«¡¥â«¬„π°“√√—°…“

‰¥â·°à

¡–‡√Áß∑’Ë¡’≈—°…≥–‰¡à§àÕ¬µÕ∫ πÕßµàÕ

°“√©“¬√—ß ’ (radioresistant) ‡™àπ melanoma,

renal cell carcinoma

„π√“¬∑’Ë‡√“µâÕß°“√º≈™‘Èπ‡π◊ÈÕ Õ“®∑”°“√

ºà“µ—¥‡æ◊ËÕ«‘π‘®©—¬‚√§‰ª¥â«¬

°“√°¥∑—∫‰¢ —πÀ≈—ß‡°‘¥®“° spinal in-
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stability ´÷Ëß‰¡à “¡“√∂·°â ‰¢‰¥â®“°°“√©“¬√—ß ’

ºŸâªÉ«¬∑’Ë‡§¬‰¥â√—∫°“√©“¬√—ß ’∫√‘‡«≥π—Èπ

¡“·≈â«

ºŸâªÉ«¬∑ÿ°√“¬§«√‰¥â√—∫°“√©“¬√—ß ’À≈—ß°“√

ºà“µ—¥ À≈—ß·º≈ºà“µ—¥¥’·≈â«

°“√©“¬√—ß ’ (radiotherapy)(13-15)

°“√©“¬√—ß ’π—Èπ‰¡à “¡“√∂®–√—°…“ structural

failure ‰¥â  ¥—ßπ—Èπ®÷ß‡ªìπ∑“ß‡≈◊Õ°¢Õß°“√√—°…“

 ”À√—∫ºŸâªÉ«¬∑’Ë ‰¡à ‰¥â¡’¢âÕ∫àß™’ÈµâÕßºà“µ—¥ ´÷Ëß§«√

∑”°“√©“¬√—ß ’¿“¬„π 24 ™—Ë«‚¡ß

 “¡“√∂®–‡≈◊Õ°‡ªìπ«‘∏’°“√√—°…“Õ—π¥—∫·√°

‰¥â∂â“‡ªìπ°√≥’ MSCC ®“° epidural tumor Õ¬à“ß

‡¥’¬« À√◊ÕºŸâªÉ«¬∑’Ë‰¡à¡’ mechanical pain, bony in-

stability

‡√“ “¡“√∂®–„™â°“√©“¬√—ß ’‰¥â°—∫‡°◊Õ∫∑ÿ°

°√≥’·¡â«à“®–‡ªìπ¡–‡√Áß∑’Ë‡ªìπ radioresistant À√◊Õ

·¡â°√–∑—ËßºŸâªÉ«¬∑’Ë¡’¿“«– paraplegia ‰ª·≈â«  ´÷Ëß

°“√©“¬√—ß ’Õ“®™à«¬ºŸâªÉ«¬ª√–‡¿∑π’È „π·ßà°“√≈¥

§«“¡‡®Á∫ª«¥

‡√“®–„Àâ°“√©“¬√—ß ’·∫∫À≈“¬Ê§√—Èß ·∑π

°“√©“¬√—ß ’ª√‘¡“≥¡“°‡æ’¬ß§√—Èß‡¥’¬«„πºŸâªÉ«¬∑’Ë¡’

good prognosis  ‚¥¬∑—Ë«‰ª„Àâ 5-10 §√—Èß

 “¡“√∂æ‘®“√≥“‰¡à©“¬√—ß ’‰¥â„πºŸâªÉ«¬∑’Ë¡’

¿“«– complete tetraplegia À√◊Õ paraplegia ¡“

¡“°°«à“ 24 ™—Ë«‚¡ß ‚¥¬‰¡à¡’ªí≠À“‡√◊ËÕß§«“¡ª«¥

À√◊Õ‡ªìπ°≈ÿà¡∑’Ë¡’°“√æ¬“°√≥å‚√§·¬à¡“°

¬“‡§¡’∫”∫—¥ (chemotherapy)(6)

°“√„Àâ¬“‡§¡’∫”∫—¥Õ“®‰¥âª√–‚¬™πå„πºŸâªÉ«¬

∑’Ë¡’æ¬“∏‘ ¿“æ∑’ËµÕ∫ πÕß¥’¡“°°—∫¬“‡§¡’∫”∫—¥ ‡™àπ

¡–‡√ÁßªÕ¥™π‘¥ small cell  ¡–‡√ÁßµàÕ¡πÈ”‡À≈◊Õß

√Ÿª∑’Ë 2. · ¥ß°“√©“¬√—ß ’·∫∫¿“¬πÕ°∫√‘‡«≥°√–¥Ÿ° —πÀ≈—ß∑’Ë¡’¿“«– metastatic spinal cord compression (MSCC(8)
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¡–‡√Áß°≈ÿà¡ germ cell  ·≈–¡–‡√Áß„πºŸâªÉ«¬‡¥Á°

‡™àπ neuroblastoma, Wilmûs tumor, Ewing

sarcoma

 ‘Ëßæ÷ßµâÕß®”‰«â §◊Õ ¿“«– MSCC ‡ªìπ¿“«–

©ÿ°‡©‘π ´÷Ëß°“√«‘π‘®©—¬‚√§π’È ‰¥â‡√Á« ·≈–°“√√—°…“

Õ¬à“ß∑—π∑à«ß∑’ (√–¬–‡«≈“‡ªìπ™—Ë«‚¡ß) ‡ªìπ ‘Ëß ”§—≠

∑’Ë®–™à«¬∑”„Àâ‡°‘¥º≈°“√√—°…“∑’Ë¥’

°“√‡√‘Ë¡°“√√—°…“¢≥–ºŸâªÉ«¬¬—ß‡¥‘π‰¥â ®–°àÕ

„Àâ‡°‘¥º≈°“√√—°…“∑’Ë¥’°«à“ §◊Õ ¬—ß§ß√—°…“ ¿“æ

°“√‡¥‘π¢ÕßºŸâªÉ«¬‰«â ‰¥â  °“√√—°…“∑’Ë™â“®– àßº≈∂÷ß°“√

loss of motor ·≈– bladder function ÷́ËßÕ“®‰¡à

 “¡“√∂§◊π ¿“æ‰¥â ∂÷ß·¡âºŸâªÉ«¬®–¡“æ∫·æ∑¬å

™â“ ‡™àπ ‡¥‘π‰¡à‰¥â À√◊Õ¡’ bladder dysfunction

À√◊Õ·¡â°√–∑—Ëß paraplegia ·≈â«  ·µà∂â“„Àâ urgent

spinal decompression Õ“®∑”„Àâ¡’ functional

outcome ∑’Ë¥’°«à“°“√√—°…“™â“À√◊Õ‰¡à ‰¥â°“√ºà“µ—¥

‡≈¬  “‡Àµÿ à«π„À≠à¢Õß°“√‡√‘Ë¡°“√√—°…“™â“‡°‘¥

®“°°“√‰¡à‰¥âπ÷°∂÷ß ¿“«–π’È À√◊Õ‰¡à “¡“√∂ refer

«‘π‘®©—¬ À√◊Õ√—°…“‰¥â∑—π∑à«ß∑’

‡Õ° “√Õâ“ßÕ‘ß
1. Metastatic Spinal Cord Compression: Diagnosis and Management of Patients at Risk of or with Metastatic

Spinal Cord Compression. NICE Clinical Guidelines, No. 75. National Collaborating Centre for Cancer (UK).
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∫∑π”
§«“¡Õâ«π‡ªìπªí≠À“ ÿ¢¿“æ∑’Ë ”§—≠·≈–‡ªìπªí®®—¬‡ ’Ë¬ß∑’Ë∑”„Àâ‡°‘¥¿“«–∑“ß ÿ¢¿“æ∑’Ë‰¡àæ÷ßª√– ß§å

À≈“¬ª√–°“√ ‡™àπ §«“¡¥—π‚≈À‘µ Ÿß ‰¢¡—π„π‡≈◊Õ¥ Ÿß ‡∫“À«“π ‡ªìπµâπ  ¿“«–µà“ßÊ‡À≈à“π’È∑”„Àâ¡’§«“¡

‡ ’Ë¬ß∑’Ë®–‡°‘¥‚√§·∑√° ấÕπ∑—Èß∑“ß√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥·≈–„π√–∫∫Õ◊ËπÊ‡æ‘Ë¡¡“°¢÷Èπ  °“√ÕÕ°°”≈—ß ‚¥¬

‡©æ“–‡¡◊ËÕ„™â√à«¡°—∫°“√¥Ÿ·≈‚¿™π“°“√∑’Ë‡À¡“– ¡ ‡ªìπ«‘∏’∑’Ë “¡“√∂™à«¬≈¥πÈ”Àπ—°µ—«·≈–≈¥§«“¡‡ ’Ë¬ßµà“ßÊ

„πºŸâªÉ«¬‚√§Õâ«π ∑”„ÀâºŸâªÉ«¬¡’ ÿ¢¿“æ∑’Ë¥’¢÷Èπ·≈–‡°‘¥¿“«–·∑√°´âÕππâÕ¬≈ß

π‘¬“¡
πÈ”Àπ—°‡°‘π (overweight) ·≈–‚√§Õâ«π (obesity) µ“¡π‘¬“¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈° (WHO) §◊Õ °“√

∑’Ë§π§πÀπ÷Ëß¡’πÈ”Àπ—°µ—«‡°‘π°«à“§à“∑’Ë°”Àπ¥ ®π∑”„Àâ‡°‘¥§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥ªí≠À“∑“ß ÿ¢¿“æ ‚¥¬∑—Ë«‰ª°“√

√–∫ÿ«à“¡’πÈ”Àπ—°‡°‘πÀ√◊Õ‚√§Õâ«π®–Õ“»—¬§à“¥—™π’¡«≈°“¬ (body mass index, BMI)(1) ´÷Ëß “¡“√∂§”π«≥‰¥â

‚¥¬„™â Ÿµ√

                 ¥—™π’¡«≈°“¬ (BMI) =

12

Exercise in obesity

 √‘  “ ·√ß°≈â“
¿“§«‘™“‡«™»“ µ√åøóôπøŸ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

13.30-14.45 π.  ÀâÕß A

πÈ”Àπ—°µ—« (°°.)

 à«π Ÿß (¡.)2
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°“√«—¥§«“¡Õâ«π¥â«¬¥—™π’¡«≈°“¬À√◊Õ

πÈ”Àπ—°µ—«‡ªìπÀ≈—°π—Èπ ‡À¡“– ”À√—∫°“√„™â‡ªìπ

‡§√◊ËÕß¡◊Õ§—¥°√Õß‡∫◊ÈÕßµâπ„π°≈ÿà¡ª√–™“°√  ‡π◊ËÕß®“°

∑”‰¥âßà“¬·≈–„™â ‰¥â°—∫∑ÿ°‡æ»·≈–Õ“¬ÿ  ·µà‡ªìπ

‡§√◊ËÕß¡◊Õ∑’Ë‰¡à‰¥â·¬°πÈ”Àπ—°µ—«∑’Ë‰¥â«à“¡“®“°‰¢¡—π

À√◊ÕÕß§åª√–°Õ∫¢Õß√à“ß°“¬∑’Ë ‰¡à „™à‰¢¡—π ®÷ß‰¡à

·¡àπ¬”„πºŸâ∑’Ë¡’Õ—µ√“ à«π°≈â“¡‡π◊ÈÕ„π√à“ß°“¬¡“°

‡™àπ π—°°’Ã“ ́ ÷ËßÕ“®¡’πÈ”Àπ—°µ—« Ÿß®“°¡«≈°≈â“¡‡π◊ÈÕ

∑”„Àâ¥—™π’¡«≈°“¬ Ÿß‡¢â“‡°≥±åπÈ”Àπ—°‡°‘πÀ√◊ÕÕâ«π

∑—Èß∑’Ë¡’¡«≈‰¢¡—π„π√à“ß°“¬‰¡à¡“°·≈–‰¡à‰¥â¡’§«“¡

‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§¡“°°«à“§π∑’Ë¡’πÈ”Àπ—°Õ¬Ÿà „π

‡°≥±åª°µ‘ °“√æ‘®“√≥“„π·µà≈–∫ÿ§§≈®÷ß§«√¡’°“√

«—¥Õß§åª√–°Õ∫¢Õß√à“ß°“¬√à«¡¥â«¬

Õß§åª√–°Õ∫¢Õß√à“ß°“¬ (body composi-

tion) Õ“®·∫àß‰¥âÕÕ°‡ªìπ Õß°≈ÿà¡„À≠àÊ ¥—ßπ’È

1. ¡«≈‰¢¡—π (body fat mass)

¡«≈‰¢¡—π„π√à“ß°“¬·∫àß‰¥â‡ªìπ 2  à«π

‰¥â·°à

1.1 ‰¢¡—π®”‡ªìπ (essential fat)

‡ªìπ‰¢¡—π∑’Ë – ¡Õ¬Ÿàµ“¡Õ«—¬«–

¿“¬„πµà“ßÊ ‡™àπ À—«„® µ—∫ ‰µ  ¡Õß ‰¢°√–¥Ÿ°

‡ªìπµâπ √à“ß°“¬µâÕß°“√‰¢¡—π‡À≈à“π’È‡æ◊ËÕ„ÀâÕ«—¬«–

µà“ßÊ∑”ß“π‰¥âª°µ‘

1.2 ‰¢¡—π – ¡ (storage fat)

‡ªìπ‰¢¡—π∑’Ë – ¡Õ¬Ÿà„π‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π

(adipose tissue) ´÷Ëß à«πÀπ÷ËßÕ¬Ÿà√Õ∫ÊÕ«—¬«–

¿“¬„π‡æ◊ËÕªÑÕß°—π°“√°√–∑∫°√–·∑°·≈–Õ’° à«π

∑’Ë¡“°°«à“Õ¬Ÿà„π™—Èπ‰¢¡—π„µâº‘«Àπ—ß (subcutaneous

fat) ‡ªìπ·À≈àßæ≈—ßß“π ”√Õß∑’Ë ”§—≠¢Õß√à“ß°“¬

2. ¡«≈πÈ”Àπ—°µ—«∑’Ë ‰¡à√«¡‰¢¡—π (fat free

mass, FFM)

¡«≈πÈ”Àπ—°µ—«∑’Ë‰¡à√«¡‰¢¡—π = πÈ”Àπ—°

µ—«› ¡«≈‰¢¡—π

¡«≈πÈ”Àπ—°µ—«∑’Ë‰¡à√«¡‰¢¡—π ª√–°Õ∫‰ª

¥â«¬ °≈â“¡‡π◊ÈÕ πÈ” °√–¥Ÿ° ·≈–Õ◊ËπÊÕ’°‡≈Á°πâÕ¬

 —¥ à«π¡«≈‰¢¡—π°—∫¡«≈πÈ”Àπ—°µ—«∑’Ë ‰¡à√«¡‰¢¡—π

‡ªìπ ‘Ëß∑’Ë∫àß∫Õ°§«“¡Õâ«π·≈–§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥

ªí≠À“ ÿ¢¿“æ(2)

   °“√·ª≈º≈§à“¥—™π’¡«≈°“¬¥—ß· ¥ß„πµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1. §à“¥—™π’¡«≈°“¬µ“¡‡°≥±å¢ÕßÕß§å°“√Õπ“¡—¬‚≈°·≈–§à“®ÿ¥µ—¥¢Õßª√–™“°√‡Õ‡™’¬

¥—™π’¡«≈°“¬ (°°./µ√.¡.2)

√–¥—∫ ‡°≥±å¢ÕßÕß§å°“√Õπ“¡—¬‚≈° ‡°≥±å ”À√—∫ª√–™“°√‡Õ‡™’¬

πÈ”Àπ—°πâÕ¬ <18.5 <18.5

πÈ”Àπ—°ª°µ‘ 18.5-24.99 18.5-22.99

πÈ”Àπ—°‡°‘π 25-29.99 23-24.99

Õâ«π√–¥—∫ 1 30-34.99 25-29.99

Õâ«π√–¥—∫ 2 35-39.99 ≥30

Õâ«π√–¥—∫ 3 ≥40
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°“√«—¥Õß§åª√–°Õ∫¢Õß√à“ß°“¬ “¡“√∂

∑”‰¥â∑—Èß«‘∏’∑“ßµ√ß (direct assessment) ‡™àπ °“√

µ—¥™‘Èπ‡π◊ÈÕ¡“µ√«® ·≈–«‘∏’∑“ßÕâÕ¡ (indirect assess-

ment) ‡™àπ °“√™—ËßπÈ”Àπ—°„ππÈ” (hydrostatic

weighing, archimedes principle) °“√«—¥‰¢¡—π„µâ

º‘«Àπ—ß (subcutaneous skinfold) (√Ÿª∑’Ë 1) °“√

«—¥Õß§åª√–°Õ∫¢Õß√à“ß°“¬®“°§«“¡µâ“π∑“π‰øøÑ“

(bioelectric impedance analysis, BIA) ‡ªìπµâπ

º≈∑’Ë ‰¥â®“°°“√«—¥‡À≈à“π’È “¡“√∂π”¡“§”π«≥À“

ª√‘¡“≥‰¢¡—π„π√à“ß°“¬ „π§πÀπÿà¡ “« ÿ¢¿“æ¥’

 —¥ à«π¢Õß‰¢¡—π„π√à“ß°“¬Õ¬Ÿà∑’Ëª√–¡“≥√âÕ¬≈– 15

„π‡æ»™“¬ ·≈–√âÕ¬≈– 25 „π‡æ»À≠‘ß ª√‘¡“≥

‰¢¡—π„π√à“ß°“¬∑’Ë¡“°‡°‘π‰ª ‰¥â·°à ¡’‰¢¡—π Ÿß°«à“

§à“‡©≈’Ë¬¢Õß§π∑’Ë¡’‡æ»·≈–Õ“¬ÿ‡∑à“°—π¡“°°«à“

√âÕ¬≈– 5

≈—°…≥–Õâ«π≈ßæÿß (central fat deposition) ‡™àπ

„πºŸâ∑’Ë¡’√Ÿª√à“ß·∫∫‡æ»™“¬ (android pattern,

apple shape) (√Ÿª∑’Ë 2 ·≈– 3) ®–¡’§«“¡‡ ’Ë¬ß∑’Ë

®–‡°‘¥§«“¡º‘¥ª°µ‘∑“ß‡¡µ“∫Õ≈‘°¡“°°«à“ºŸâ∑’Ë¡’

√Ÿª√à“ß·∫∫‡æ»À≠‘ß (gynoid pattern, pear shape)

∑’Ë¡’¥—™π’¡«≈°“¬‡∑à“°—π °“√·¬°√Ÿª√à“ß∑—Èß Õß·∫∫

∑”‚¥¬°“√«—¥Õ—µ√“ à«π√–À«à“ß‡ âπ√Õ∫‡Õ«‡∑’¬∫

°—∫‡ âπ√Õ∫ –‚æ° (waist-to-hip ratio) (√Ÿª∑’Ë 4)

°“√«—¥Õ—µ√“ à«π√–À«à“ß‡ âπ√Õ∫‡Õ«‡∑’¬∫

°—∫‡ âπ√Õ∫ –‚æ° «—¥„π∑à“¬◊πºàÕπ§≈“¬ «—¥‡ âπ

√Õ∫‡Õ«∑’Ë√–¥—∫ –¥◊Õ ·≈–«—¥‡ âπ√Õ∫ –‚æ°∑’Ë

µ”·Àπàß∑’Ë°«â“ß∑’Ë ÿ¥ π”‡ âπ√Õ∫‡Õ«À“√¥â«¬‡ âπ

√Õ∫ –‚æ° Õ—µ√“ à«π∑’Ë¡“°°«à“ 0.8 „π‡æ»™“¬

·≈–¡“°°«à“ 0.95 „πºŸâÀ≠‘ß · ¥ß∂÷ß°“√Õâ«π≈ßæÿß

´÷Ëß∑”„Àâ¡’Õ—µ√“°“√µ“¬ Ÿß°«à“ºŸâ∑’Ë ‰¡àÕâ«π≈ßæÿß∑’Ë¡’

¥—™π’¡«≈°“¬‡∑à“°—π

ªí≠À“∑“ß ÿ¢¿“æ∑’Ë‡°‘¥®“°§«“¡Õâ«π
§«“¡Õâ«π¡’§«“¡ —¡æ—π∏åÕ¬à“ß™—¥‡®π°—∫°“√

‡°‘¥ªí≠À“∑“ß ÿ¢¿“æÀ≈“¬Õ¬à“ß(5) ‰¥â·°à

1. §«“¡¥—π‚≈À‘µ Ÿß

2. ‚§‡≈ ‡µÕ√Õ≈·≈–‰µ√°≈’‡´Õ‰√¥å„π‡≈◊Õ¥

 Ÿß

3. ‡æ‘Ë¡§«“¡µâ“π∑“πµàÕÕ‘π´Ÿ≈‘π·≈–‡æ‘Ë¡

§«“¡‡ ’Ë¬ßµàÕ‚√§‡∫“À«“π™π‘¥∑’Ë 2

4. ‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§∑“ß√–∫∫

À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ‡™àπ ‚√§À—«„®¢“¥‡≈◊Õ¥·≈–

‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß

5. ¢âÕ‡¢à“‡ ◊ËÕ¡

ª√–‚¬™πå¢Õß°“√ÕÕ°°”≈—ßµàÕªí≠À“
§«“¡Õâ«π

1. º≈µàÕπÈ”Àπ—°µ—«/¥—™π’¡«≈°“¬(6,7)

√Ÿª∑’Ë 1.  · ¥ß°“√«—¥‰¢¡—π„µâº‘«Àπ—ß

πÕ°®“°ª√‘¡“≥‰¢¡—π‚¥¬√«¡·≈â« °“√

°√–®“¬µ—«¢Õß‰¢¡—π„π√à“ß°“¬ (fat distribution) °Á

¡’º≈µàÕ§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥‚√§„π°≈ÿà¡‡¡µ“∫Õ≈‘°

(metabolic disease)(3,4) ‚¥¬ºŸâ∑’Ë¡’‰¢¡—π – ¡„π
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√Ÿª∑’Ë 2.  √Ÿª√à“ß·∫∫‡æ»™“¬·≈–‡æ»À≠‘ß

√Ÿª√à“ß·∫∫‡æ»™“¬ (android pattern)

√Ÿª∑’Ë 3.  °“√‡ª√’¬∫‡∑’¬∫≈—°…≥–Õâ«πª√–‡¿∑√Ÿª√à“ß·∫∫≈Ÿ°·Õª‡ªîô≈·≈–≈Ÿ°·æ√å

√Ÿª√à“ß·∫∫‡æ»À≠‘ß (gynoid pattern)
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- ≈¥πÈ”Àπ—°µ—«·≈–¥—™π’¡«≈°“¬ ‚¥¬

‡©æ“–‡¡◊ËÕ„™â√à«¡°—∫°“√§«∫§ÿ¡Õ“À“√

- ‡¡◊ËÕ„™â√à«¡°—∫°“√§«∫§ÿ¡Õ“À“√ °“√

ÕÕ°°”≈—ß°“¬™à«¬„ÀâπÈ”Àπ—°≈¥‰¥â¡“°°«à“°“√§ÿ¡

Õ“À“√‡æ’¬ßÕ¬à“ß‡¥’¬«

- √—°…“πÈ”Àπ—°µ—«„Àâ§ß∑’ËÀ≈—ß°“√≈¥πÈ”-

Àπ—° ªÑÕß°—ππÈ”Àπ—°µ—«°≈—∫¡“‡æ‘Ë¡¢÷ÈπÀ≈—ß≈¥πÈ”Àπ—°

(yo-yo effect)

2. º≈µàÕÕß§åª√–°Õ∫¢Õß√à“ß°“¬(6)

- ≈¥¡«≈‰¢¡—π„π√à“ß°“¬ (fat mass)

- ‡æ‘Ë¡¡«≈¢ÕßÕ¬à“ßÕ◊Ëπ∑’Ë‰¡à„™à‰¢¡—π (fat

free mass)

- ªÑÕß°—π°“√ ≈“¬µ—«¢Õß°≈â“¡‡π◊ÈÕ®“°

°“√§«∫§ÿ¡Õ“À“√ (muscle-sparing effect)

- ‡ª≈’Ë¬π·ª≈ß°“√°√–®“¬µ—«¢Õß‰¢¡—π

„π√à“ß°“¬ ‚¥¬≈¥‰¢¡—π – ¡™à«ß°≈“ß≈”µ—«¡“°

°«à“™à«ß –‚æ°·≈–µâπ¢“ ∑”„Àâ≈¥ªí≠À“°“√Õâ«π

≈ßæÿß ́ ÷Ëß‡ªìπªí®®—¬‡ ’Ë¬ß ”§—≠µàÕ°“√‡°‘¥ metabolic

syndrome

3. º≈µàÕ§«“¡‡ ’Ë¬ßµà“ßÊ∑’Ë‡°‘¥®“°§«“¡Õâ«π(8)

- ‡æ‘Ë¡ ¡√√∂¿“æ¢ÕßÀ—«„® ≈¥§«“¡‡ ’Ë¬ß

µàÕ°“√‡°‘¥‚√§∑“ß√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥

- ≈¥§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥§«“¡¥—π‚≈À‘µ

 Ÿß ·≈–™à«¬„Àâ§«∫§ÿ¡§«“¡¥—π‚≈À‘µ‰¥â¥’¢÷Èπ(9)

- ‡ª≈’Ë¬π·ª≈ß√–¥—∫‰¢¡—π„π‡≈◊Õ¥: ≈¥‰µ

√°≈’‡´Õ‰√¥å ≈¥ LDL ‡æ‘Ë¡ HDL

- ≈¥ªí≠À“§«“¡µâ“π∑“πµàÕÕ‘π´Ÿ≈‘π ≈¥

§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§‡∫“À«“π ·≈–™à«¬„ÀâºŸâªÉ«¬

‡∫“À«“π§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥‰¥â¥’¢÷Èπ

°“√ÕÕ°°”≈—ßÕ¬à“ß ¡Ë”‡ ¡Õ  “¡“√∂≈¥

§«“¡‡ ’Ë¬ß‡À≈à“π’È ‰¥â ‚¥¬∑’ËπÈ”Àπ—°µ—«‰¡à®”‡ªìπµâÕß

≈¥≈ß

 ¡°“√ ¡¥ÿ≈¢Õßæ≈—ßß“π (the energy
balance equation)

πÈ”Àπ—°∑’Ë‡ª≈’Ë¬π·ª≈ß = æ≈—ßß“π‡¢â“ Ÿà√à“ß°“¬

≈∫¥â«¬ æ≈—ßß“π∑’Ë√à“ß°“¬„™â ‰ª

∂â“æ≈—ßß“πÕ¬Ÿà „π ¿“æ ¡¥ÿ≈ °≈à“«§◊Õ

æ≈—ßß“π‡¢â“ Ÿà√à“ß°“¬‡∑à“°—∫æ≈—ßß“π∑’Ë√à“ß°“¬„™â πÈ”

Àπ—°µ—«°Á®–‰¡à‡ª≈’Ë¬π·ª≈ß ¥—ß√Ÿª∑’Ë 5

·µà∂â“æ≈—ßß“π‰¡àÕ¬Ÿà„π ¿“æ ¡¥ÿ≈ πÈ”Àπ—°

µ—«°Á®–‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢÷Èπ ‚¥¬À“°æ≈—ßß“π

‡¢â“ Ÿà√à“ß°“¬¡“°°«à“æ≈—ßß“π∑’Ë„™â πÈ”Àπ—°°Á®–‡æ‘Ë¡

¢÷Èπ ·µà∂â“À“°æ≈—ßß“π‡¢â“ Ÿà√à“ß°“¬πâÕ¬°«à“æ≈—ßß“π

∑’Ë„™â ‰ª πÈ”Àπ—°°Á®–≈¥≈ß ¥—ß√Ÿª∑’Ë 6 ·≈– 7 µ“¡

≈”¥—∫

√Ÿª∑’Ë 4.  °“√«—¥Õ—µ√“ à«π√–À«à“ß‡ âπ√Õ∫‡Õ«‡∑’¬∫°—∫‡ âπ√Õ∫ –‚æ°
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°“√®–∑”„ÀâπÈ”Àπ—°µ—«≈¥≈ß®÷ß∑”‰¥â “¡«‘∏’°“√

§◊Õ ≈¥æ≈—ßß“π‡¢â“ Ÿà√à“ß°“¬ ‡æ‘Ë¡°“√„™âæ≈—ßß“π

¢Õß√à“ß°“¬ À√◊Õ∑—Èß Õß«‘∏’√à«¡°—π

æ≈—ßß“π‡¢â“ Ÿà√à“ß°“¬ ‰¥â¡“®“°Õ“À“√∑’Ë√—∫

ª√–∑“π ‡√“ “¡“√∂≈¥æ≈—ßß“π‡¢â“ Ÿà√à“ß°“¬‰¥â‚¥¬

1. ≈¥ª√‘¡“≥ ·≈–/À√◊Õ ª√—∫‡ª≈’Ë¬π™π‘¥

·≈–Õß§åª√–°Õ∫¢ÕßÕ“À“√

Õ“À“√·µà≈–™π‘¥„Àâæ≈—ßß“π‰¡à‡∑à“°—π °“√

‡≈◊Õ°Õ“À“√∑’Ë„Àâæ≈—ßß“πµË”°«à“™à«¬≈¥æ≈—ßß“π∑’Ë

‡¢â“ Ÿà√à“ß°“¬ Õ“®„™â√à«¡°—∫°“√≈¥ª√‘¡“≥Õ“À“√

‡æ◊ËÕ„Àâæ≈—ßß“π∑’Ë√—∫ª√–∑“π‡¢â“‰ª‚¥¬√«¡≈¥≈ß„π

√–¥—∫∑’Ë‡À¡“– ¡

√Ÿª∑’Ë 5. · ¥ß ¡¥ÿ≈æ≈—ßß“π„πºŸâ¡’πÈ”Àπ—°§ß∑’Ë

√Ÿª∑’Ë 6. · ¥ß ¡¥ÿ≈æ≈—ßß“π„πºŸâ∑’Ë¡’πÈ”Àπ—°‡æ‘Ë¡

√Ÿª∑’Ë 7. · ¥ß ¡¥ÿ≈æ≈—ßß“π„πºŸâ∑’Ë¡’πÈ”Àπ—°≈¥
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2. ¬“

¡’¬“À≈“¬™π‘¥∑’Ë™à«¬≈¥§«“¡Õ¬“°Õ“À“√

∑”„ÀâºŸâ∑’Ë√—∫ª√–∑“π¬“√—∫ª√–∑“πÕ“À“√πâÕ¬≈ß

Õ¬à“ß‰√°Áµ“¡¬“‡À≈à“π’È¡’º≈¢â“ß‡§’¬ß·≈–µâÕß„™â¿“¬

„µâ°“√¥Ÿ·≈¢Õß·æ∑¬å

3. °“√ºà“µ—¥

°“√ºà“µ—¥‡æ◊ËÕ≈¥¢π“¥¢Õß°√–‡æ“–Õ“À“√

‡ªìπ°“√≈¥ª√‘¡“≥Õ“À“√·≈–≈¥°“√¥Ÿ¥´÷¡Õ“À“√∑’Ë

√—∫ª√–∑“π‡¢â“‰ª

æ≈—ßß“πÕÕ°®“°√à“ß°“¬

1. °√–∫«π°“√‡º“º≈“≠¿“¬„π‡´≈≈å‡æ◊ËÕ„™â

„π°“√¬àÕ¬·≈–°“√¥Ÿ¥´÷¡Õ“À“√ (dietary-induced

thermogenesis)

°“√¬àÕ¬·≈–°“√¥Ÿ¥´÷¡Õ“À“√°Á‡ªìπ°√–-

∫«π°“√∑’Ë„™âæ≈—ßß“π ‚¥¬ “√Õ“À“√·µà≈–™π‘¥®–

°√–µÿâπ„Àâ‡°‘¥°“√‡º“º≈“≠æ≈—ßß“π∑’Ë‰¡à‡∑à“°—π  “√

Õ“À“√ª√–‡¿∑‚ª√µ’π ®–°√–µÿâπ„Àâ‡°‘¥°“√‡º“º≈“≠

‰¥â¡“°°«à“ “√Õ“À“√™π‘¥Õ◊Ëπ ®÷ß‡ªìπ∑’Ë¡“¢Õß°“√

√—∫ª√–∑“πÕ“À“√‚ª√µ’π Ÿß (high protein diet) ‡æ◊ËÕ

À«—ßº≈„π°“√≈¥πÈ”Àπ—° Õ¬à“ß‰√°Áµ“¡°√–∫«π°“√

‡º“º≈“≠‚ª√µ’π®– √â“ß¢Õß‡ ’¬∑’ËµâÕß¢—∫ÕÕ°∑“ß

‰µ‡ªìπª√‘¡“≥¡“°∑”„Àâ ‰µµâÕß∑”ß“πÀπ—° ®÷ß§«√

„™â«‘∏’π’ÈÕ¬à“ß√–¡—¥√–«—ß

πÕ°®“°°“√‡≈◊Õ°™π‘¥ “√Õ“À“√·≈â« ¬—ß

¡’ “√∫“ß™π‘¥∑’Ë™à«¬°√–µÿâπ°√–∫«π°“√‡º“º≈“≠

¿“¬„π‡´≈‡æ◊ËÕ„™â„π°“√¬àÕ¬·≈–°“√¥Ÿ¥´÷¡Õ“À“√

‡√’¬°«à“  “√‡æ‘Ë¡°√–∫«π°“√‡º“º≈“≠¢Õß√à“ß°“¬

(thermogenic compound)(10,11) ‡™àπ  “√·§ª-

‰´´‘π (capsaicin) ®“°æ√‘°   “√§“‡∑™‘π (catechin)

„π™“‡¢’¬«   “√§“‡øÕ’π (caffeine) „π™“°“·ø

‡ªìπµâπ ·µà¡—°µâÕß√—∫ª√–∑“π„πª√‘¡“≥§àÕπ¢â“ß

¡“°·≈–º≈∑’Ë‰¥â·µ°µà“ß°—π‰ª„π·µà≈–§π “√‡æ‘Ë¡

°√–∫«π°“√‡º“º≈“≠¢Õß√à“ß°“¬∫“ß™π‘¥ ‡™àπ

ephredine ¡’º≈¢â“ß‡§’¬ß∑’ËÕ“®‡ªìπÕ—πµ√“¬µàÕ

√à“ß°“¬

À“°¡’°‘®°√√¡∑“ß°“¬√–¥—∫§«“¡Àπ—°

ª“π°≈“ß‡ªìπª√–®” æ≈—ßß“π∑’Ë„™â„π°√–∫«π°“√π’È

°Á®–π—∫‡ªìπ —¥ à«π°“√„™âæ≈—ßß“π∑’ËπâÕ¬

2. °‘®°√√¡∑“ß°“¬ (physical activities)

°‘®°√√¡∑“ß°“¬ §◊Õ °“√∑’Ë√à“ß°“¬¡’°“√

¢¬—∫‡§≈◊ËÕπ‰À« ‡ªìπ°“√„™âæ≈—ßß“πÕÕ°®“°√à“ß°“¬

‚¥¬µ√ß ¬‘Ëß¡’°‘®°√√¡∑“ß°“¬¡“° √à“ß°“¬°Á®–„™â

æ≈—ßß“πÕÕ°‰ª¡“° ‰¡à«à“°‘®°√√¡∑“ß°“¬π—Èπ®–

‡ªìπ°‘®°√√¡„π™’«‘µª√–®”«—π (lifestyle activities)

°“√ÕÕ°°”≈—ßÕ¬à“ß‡ªìπ√–∫∫ (structured exercise

program) À√◊Õ°“√‡≈àπ°’Ã“ (sports activities)

°Áµ“¡

3. °“√„™âæ≈—ßß“π¢Õß√à“ß°“¬¢≥–æ—° (rest-

ing metabolism)

„π¢≥–∑’Ë‰¡à‰¥â¡’°‘®°√√¡∑“ß°“¬ √à“ß°“¬

°Á¬—ß¡’°“√„™âæ≈—ßß“π‡æ◊ËÕ§ß ¿“æ°“√∑”ß“π¢Õß

√à“ß°“¬ ‡™àπ °“√À“¬„® °“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥ °“√

∑”ß“π¢Õß ¡Õß·≈–√–∫∫ª√– “∑ °“√√—°…“√–¥—∫

Õÿ≥À¿Ÿ¡‘¢Õß√à“ß°“¬ °“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å œ≈œ

‚¥¬ª√‘¡“≥æ≈—ßß“π∑’Ë√à“ß°“¬„™â„π¢≥–æ—°®–¢÷Èπ°—∫

À≈“¬ªí®®—¬ ‡™àπ ‡æ» Õ“¬ÿ πÈ”Àπ—°µ—« Õÿ≥À¿Ÿ¡‘ ·≈–

¡«≈πÈ”Àπ—°µ—«∑’Ë ‰¡à√«¡‰¢¡—π‡ªìπµâπ °“√‡æ‘Ë¡¢÷Èπ

À√◊Õ≈¥≈ß¢Õß°“√„™âæ≈—ßß“π¢Õß√à“ß°“¬¢≥–æ—°¡’

º≈Õ¬à“ß¡“°µàÕ°“√‡ª≈’Ë¬π·ª≈ß¢ÕßπÈ”Àπ—°µ—« °“√

‡æ‘Ë¡¢÷Èπ¢Õß¡«≈πÈ”Àπ—°µ—«∑’Ë ‰¡à√«¡‰¢¡—π®–∑”„Àâ

°“√„™âæ≈—ßß“π¢Õß√à“ß°“¬¢≥–æ—°‡æ‘Ë¡¢÷Èπ °“√

®”°—¥·§≈Õ√’„π√–¬–¬“«®–∑”„Àâ°“√„™âæ≈—ßß“π

¢Õß√à“ß°“¬¢≥–æ—°≈¥≈ß

°≈«‘∏’∑’Ë®–∑”„Àâ‡°‘¥§«“¡‡ª≈’Ë¬π·ª≈ßµàÕ
 ¡¥ÿ≈æ≈—ßß“π
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1. °“√®”°—¥·§≈Õ√’Ë®“°Õ“À“√

‡ªìπ«‘∏’≈¥πÈ”Àπ—°∑’Ë¡’ª√– ‘∑∏‘¿“æ∑’Ë ÿ¥„π

√–¬– —Èπ ‚¥¬ “¡“√∂≈¥πÈ”Àπ—°≈ß‰¥â¡“°·≈–‡√Á«

°«à“°“√ÕÕ°°”≈—ß°“¬‡æ’¬ßÕ¬à“ß‡¥’¬«(7) ·µà°“√≈¥

πÈ”Àπ—°¥â«¬°“√®”°—¥·§≈Õ√’Ë®“°Õ“À“√‡æ’¬ßÕ¬à“ß

‡¥’¬«π—Èπ ¡—°®–¡’ªí≠À“«à“‡¡◊ËÕ≈¥‰ª∂÷ß®ÿ¥Àπ÷Ëß πÈ”Àπ—°

°Á ‰¡à≈¥≈ßÕ’°·¡â«à“®–√—∫ª√–∑“π‡∑à“‡¥‘¡ À√◊Õ„π

∫“ß√“¬Õ“®®–§àÕ¬Ê‡æ‘Ë¡¢÷Èπ ·≈–À“°À¬ÿ¥À√◊Õ≈¥°“√

®”°—¥·§≈Õ√’Ë πÈ”Àπ—°µ—«°Á®–‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«®π

Õ“® Ÿß°«à“πÈ”Àπ—°µ—Èßµâπ (yo-yo effect) ª√“°Ø-

°“√≥å∑’Ëæ∫‡™àππ’ÈÕ“®‡ªìπº≈¡“®“°À≈“¬°≈‰°√à«¡°—π

‰¥â·°à (12)

1. °“√‰¥â√—∫æ≈—ßß“π‡¢â“ Ÿà√à“ß°“¬≈¥≈ßµàÕ

‡π◊ËÕß‡ªìπ√–¬–‡«≈“π“π ∑”„Àâ√à“ß°“¬ª√—∫µ—«‡¢â“ Ÿà

¿“«–ª√–À¬—¥æ≈—ßß“π √à“ß°“¬®–¡’°“√„™âæ≈—ßß“π

¢≥–æ—°≈¥≈ß ∑”„Àâ∂÷ß·¡âæ≈—ßß“π∑’Ë‡¢â“‰ª®–πâÕ¬

·µàæ≈—ßß“πÕÕ°®“°√à“ß°“¬°Á≈¥≈ß®ππâÕ¬°«à“

æ≈—ßß“π∑’Ë‡¢â“

2. °“√®”°—¥·§≈Õ√’®“°Õ“À“√‚¥¬‰¡à¡’°“√

ÕÕ°°”≈—ß√à«¡¥â«¬ ®–∑”„Àâ¡’°“√ ≈“¬°≈â“¡‡π◊ÈÕ

∫“ß à«πÕÕ°¡“„™â‡ªìπæ≈—ßß“π ºŸâ∑’Ë®”°—¥Õ“À“√®÷ß¡’

¡«≈πÈ”Àπ—°µ—«∑’Ë ‰¡à√«¡‰¢¡—π≈¥≈ß ÷́Ëß®– àßº≈ 2

ª√–°“√ ¥—ßπ’È(13)

2.1 °“√„™âæ≈—ßß“π¢Õß√à“ß°“¬¢≥–æ—°

≈¥≈ß

‡π◊ËÕß®“°°“√„™âæ≈—ßß“π¢Õß√à“ß°“¬

¢≥–æ—°¢÷Èπ°—∫ª√‘¡“≥¢Õß¡«≈πÈ”Àπ—°µ—«∑’Ë ‰¡à√«¡

‰¢¡—π ‡¡◊ËÕ¡«≈πÈ”Àπ—°µ—«∑’Ë‰¡à√«¡‰¢¡—π≈¥≈ß°Á∑”„Àâ

°“√„™âæ≈—ßß“π¢Õß√à“ß°“¬¢≥–æ—°≈¥≈ßµ“¡‰ª¥â«¬

2.2 §«“¡ “¡“√∂„π°“√ÕÕ°°”≈—ß (phy-

sical performance) ≈¥≈ß

‡¡◊ËÕ¡«≈πÈ”Àπ—°µ—«∑’Ë‰¡à√«¡‰¢¡—π≈¥≈ß

®– àßº≈∑”„Àâ§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ≈¥≈ß ·≈–

∑”„Àâ§«“¡ “¡“√∂„π°“√ÕÕ°°”≈—ß≈¥≈ßµ“¡‰ª

¥â«¬ ‡¡◊ËÕ§«“¡ “¡“√∂„π°“√ÕÕ°°”≈—ß≈¥≈ß °Á®–

‡Àπ◊ËÕ¬·≈–≈â“ßà“¬¢÷Èπ‡¡◊ËÕ∑”°‘®°√√¡∑’Ë¡’√–¥—∫§«“¡

Àπ—°‡∑à“‡¥‘¡  àßº≈„Àâ∫ÿ§§≈§ππ—Èπ∑”°‘®°√√¡∑“ß

°“¬·≈–ÕÕ°°”≈—ßπâÕ¬≈ß ∑”„Àâ√à“ß°“¬¡’°“√„™â

æ≈—ßß“ππâÕ¬≈ß

3. °“√∑’ËπÈ”Àπ—°≈¥≈ß∑”„Àâ°“√„™âæ≈—ßß“π

¢Õß√à“ß°“¬∑—Èß¢≥–æ—°·≈–¢≥–∑”°‘®°√√¡≈¥≈ß

°“√„™âæ≈—ßß“π¢Õß√à“ß°“¬¡“°πâÕ¬ à«πÀπ÷Ëß¢÷Èπ°—∫

πÈ”Àπ—°µ—« „π®ÿ¥‡√‘Ë¡µâπ∑’Ë¡’πÈ”Àπ—°µ—«¡“°°“√„™â

æ≈—ßß“π¢Õß√à“ß°“¬∑—Èß¢≥–æ—°·≈–¢≥–∑”°‘®°√√¡

µà“ßÊ°Á¡“° ‡π◊ËÕß®“°√à“ß°“¬µâÕß·∫°πÈ”Àπ—°µ—«Õ¬Ÿà

¥â«¬ ‡¡◊ËÕπÈ”Àπ—°µ—«≈¥≈ß °“√„™âæ≈—ßß“π¢Õß

√à“ß°“¬°Á≈¥≈ß

4. °“√®”°—¥·§≈Õ√’∑”„Àâ¡’°“√≈¥≈ß¢Õß

‰°≈‚§‡®π – ¡ (glycogen storage) ‡¡◊ËÕ‰°≈‚§-

‡®π – ¡≈¥≈ß®–∑”„Àâ‡°‘¥Õ“°“√‡©◊ËÕ¬™“ ßà«ß ÷́¡

(lethargy) ∑”„Àâ¡’°‘®°√√¡∑“ß°“¬≈¥≈ß·≈–≈¥

°“√„™âæ≈—ßß“π

5. ∑ƒ…Æ’°“√µ—Èß§à“πÈ”Àπ—°®“° ¡Õß (set-

point theory) ∑ƒ…Æ’π’È°≈à“««à“ §π‡√“¡’»Ÿπ¬å

§«∫§ÿ¡„π ¡Õß à«π lateral hypothalamus ∑’Ëµ—Èß

§à“πÈ”Àπ—°¢Õß·µà≈–§π‰«â·≈â« ‡¡◊ËÕ‡√“≈¥Õ“À“√®π

πÈ”Àπ—°≈¥≈ß‰ª¡“° »Ÿπ¬å§«∫§ÿ¡„π ¡Õßπ’È°Á®–

°√–µÿâπ„Àâ‡°‘¥Õ“°“√Õ¬“°Õ“À“√·≈–∑”„Àâ§π§π

π—ÈπµâÕß°≈—∫¡“√—∫ª√–∑“π®ππÈ”Àπ—°°≈—∫¡“‡∑à“‡¥‘¡

·≈–»Ÿπ¬å§«∫§ÿ¡„π ¡Õß à«ππ’È¬—ß®–§«∫§ÿ¡„Àâ°“√

„™âæ≈—ßß“π¢≥–æ—°≈¥≈ß‡æ◊ËÕ°≈—∫ ŸàπÈ”Àπ—°∑’Ëµ—Èß‰«âπ’È

¥â«¬ „π§π∑’Ë§à“πÈ”Àπ—°∑’Ëµ—Èß‰«â¡’§à“ Ÿß°Á®–∑”„Àâ‡°‘¥

§«“¡Õâ«π·≈–≈¥πÈ”Àπ—°≈ßµË”°«à“§à“π’È ‰¥â¬“° °“√

Õ¥Õ“À“√‰¡à “¡“√∂≈¥§à“∑’Ëµ—Èß‰«âπ’È ‰¥â  ‘Ëß∑’Ë™à«¬≈¥

§à“πÈ”Àπ—°π’È ‰¥â §◊Õ ¬“∫“ß™π‘¥·≈–°“√ÕÕ°°”≈—ß

Õ¬à“ß ¡Ë”‡ ¡Õ(14)
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2. °“√ÕÕ°°”≈—ß ¡Ë”‡ ¡Õ (regular exercise)

2.1 °“√ÕÕ°°”≈—ß‡æ’¬ßÕ¬à“ß‡¥’¬«‚¥¬‰¡à®”

°—¥·§≈Õ√’Ë®“°Õ“À“√

2.1.1 º≈µàÕπÈ”Àπ—°µ—«·≈–¥—™π’¡«≈°“¬

°“√ÕÕ°°”≈—ß‡æ’¬ßÕ¬à“ß‡¥’¬«

 “¡“√∂™à«¬≈¥πÈ”Àπ—°µ—«·≈–¥—™π’¡«≈°“¬‰¥â∫â“ß

·µà‰¡à “¡“√∂≈¥‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ‡∑à“°“√≈¥

πÈ”Àπ—°¥â«¬«‘∏’®”°—¥·§≈Õ√’®“°Õ“À“√(7) ®“°°“√

»÷°…“æ∫«à“

2.1.2 º≈µàÕÕß§åª√–°Õ∫¢Õß√à“ß°“¬

√Ÿª∑’Ë 8. · ¥ß§«“¡ —¡æ—π∏å√–À«à“ßπÈ”Àπ—°∑’Ë≈¥≈ß°—∫¢π“¥¢Õß°≈â“¡‡π◊ÈÕµâπ¢“„πºŸâ∑’Ë≈¥πÈ”Àπ—°¥â«¬°“√®”°—¥·§≈Õ√’·≈–

ºŸâ∑’Ë≈¥πÈ”Àπ—°¥â«¬°“√ÕÕ°°”≈—ß (¥—¥·ª≈ß®“°‡Õ° “√Õâ“ßÕ‘ßÀ¡“¬‡≈¢ 13)
CR: caloric restriction, EX: exercise
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(body composition)

°“√ÕÕ°°”≈—ß ¡Ë”‡ ¡Õ “¡“√∂

™à«¬≈¥¡«≈‰¢¡—π„π√à“ß°“¬·≈–™à«¬‡æ‘Ë¡¡«≈πÈ”Àπ—°

µ—«∑’Ë‰¡à√«¡‰¢¡—π ´÷Ëß àßº≈„Àâ‡°‘¥°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√

„™âæ≈—ßß“π¢≥–æ—° ™à«¬„π°“√§«∫§ÿ¡πÈ”Àπ—°·≈–

≈¥πÈ”Àπ—°„π√–¬–¬“«(7)

À≈—ßÕ“¬ÿ 20 ªï ‡ªìπµâπ‰ª °“√

‡º“º≈“≠æ≈—ßß“π¢Õß√à“ß°“¬®–≈¥≈ßµ“¡Õ“¬ÿ‚¥¬

‡©≈’Ë¬ª√–¡“≥√âÕ¬≈– 2 µàÕÕ“¬ÿ∑’Ë¡“°¢÷Èπ 10 ªï °“√

ÕÕ°°”≈—ß ¡Ë”‡ ¡Õ “¡“√∂™à«¬™–≈Õ°“√≈¥≈ß¢Õß

°“√‡º“º≈“≠æ≈—ßß“π¢Õß√à“ß°“¬µ“¡Õ“¬ÿπ’È ‰¥â ´÷Ëß

‡™◊ËÕ«à“‡ªìπº≈¡“®“°°“√∑’Ë°“√ÕÕ°°”≈—ß™à«¬ªÑÕß°—π

°“√≈¥≈ß¢Õß¡«≈πÈ”Àπ—°µ—«∑’Ë‰¡à√«¡‰¢¡—π

2.1.3 º≈µàÕ°“√°√–®“¬µ—«¢Õß‰¢¡—π

„π√à“ß°“¬ (body fat distribution)

°“√ÕÕ°°”≈—ß®–≈¥‰¢¡—π∑’Ë – ¡

∫√‘‡«≥Àπâ“∑âÕß·≈–Õ«—¬«–¿“¬„π (central fat

deposition) ¡“°°«à“‰¢¡—π∫√‘‡«≥ –‚æ°·≈–µâπ¢“

(peripheral fat deposition) ∑”„Àâ —¥ à«π‰¢¡—π

™à«ß°≈“ß≈”µ—«≈¥≈ß‡¡◊ËÕ‡∑’¬∫°—∫ à«π –‚æ° (≈¥

waist-to-hip ratio)(15) °“√≈¥≈ß¢Õß§«“¡Õâ«π

≈ßæÿßπ’È®–™à«¬≈¥§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥ªí≠À“∑“ß

 ÿ¢¿“æÀ≈“¬Õ¬à“ß ‰¥â·°à(16)

- §«“¡µâ“π∑“πµàÕÕ‘π´Ÿ≈‘π

- ‚√§‡∫“À«“π™π‘¥∑’Ë 2

- ¡–‡√Áß‡¬◊ËÕ∫ÿ¡¥≈Ÿ°

- ‰µ√°≈’‡´Õ‰√¥å Ÿß

- ‚§‡≈ ‡µÕ√Õ≈ Ÿß·≈–°“√‡ª≈’Ë¬π·ª≈ß

¢Õß√–¥—∫‰¢¡—π™π‘¥µà“ßÊ„π‡≈◊Õ¥

- §«“¡¥—π‚≈À‘µ Ÿß

- ‚√§À≈Õ¥‡≈◊Õ¥·¥ß·¢Áß (atheroscle-

rosis)

ªí≠À“∑“ß ÿ¢¿“æ‡À≈à“π’È¡’§«“¡

‡°’Ë¬«¢âÕß°—∫°“√Õâ«π≈ßæÿß (central obesity) ‚¥¬

‰¡à§”π÷ß∂÷ßª√‘¡“≥‰¢¡—π∑—ÈßÀ¡¥„π√à“ß°“¬ (total

body fat) °“√≈¥§«“¡Õâ«π≈ßæÿß®÷ß™à«¬≈¥§«“¡

‡ ’Ë¬ß‡À≈à“π’È ‰¥â·¡âπÈ”Àπ—°µ—«À√◊Õª√‘¡“≥‰¢¡—π

∑—ÈßÀ¡¥„π√à“ß°“¬®–‰¡à≈¥≈ß

2.2 °“√ÕÕ°°”≈—ß§«∫§Ÿà°—∫°“√®”°—¥·§≈Õ√’

®“°Õ“À“√

°“√ÕÕ°°”≈—ß§«∫§Ÿà°—∫°“√®”°—¥·§≈Õ√’Ë

®“°Õ“À“√  “¡“√∂™à«¬„Àâ≈¥πÈ”Àπ—°µ—«‰¥â¡“°°«à“

°“√®”°—¥·§≈Õ√’®“°Õ“À“√‡æ’¬ßÕ¬à“ß‡¥’¬«(7) ·≈–

¬—ß™à«¬„ÀâºŸâ∑’Ë≈¥πÈ”Àπ—°≈ß·≈â« “¡“√∂§ßπÈ”Àπ—°∑’Ë

≈¥≈ß‰¥â¡“°·≈–π“π°«à“(17) ªÑÕß°—ππÈ”Àπ—°°≈—∫

‡æ‘Ë¡¢÷Èπ„À¡à  “‡Àµÿ∑’Ë°“√ÕÕ°°”≈—ß “¡“√∂™à«¬„π

‡√◊ËÕß‡À≈à“π’È ‰¥â‡π◊ËÕß®“°°“√ÕÕ°°”≈—ß™à«¬·°â ‰¢

ªí≠À“∑’Ë‡°‘¥®“°°“√®”°—¥·§≈Õ√’À≈“¬ª√–°“√

2.2.1 °“√ÕÕ°°”≈—ß™à«¬√—°…“¡«≈°≈â“¡

‡π◊ÈÕ (muscle-sparing effect)

¥—ß∑’Ë°≈à“«¡“°àÕπÀπâ“π’È«à“°“√

®”°—¥·§≈Õ√’Ë∑”„Àâ¡’°“√ ≈“¬°≈â“¡‡π◊ÈÕ¡“„™â‡ªìπ

æ≈—ßß“π ·µà°“√ÕÕ°°”≈—ß§«∫§Ÿà‰ª¥â«¬®–ªÑÕß°—π

°“√ ≈“¬°≈â“¡‡π◊ÈÕ ¥—ßπ—Èπ®÷ß™à«¬ªÑÕß°—π°“√≈¥≈ß

¢Õß¡«≈πÈ”Àπ—°µ—«∑’Ë‰¡à√«¡‰¢¡—π„πºŸâ∑’Ë≈¥Õ“À“√ ́ ÷Ëß

®–™à«¬≈¥ªí≠À“µà“ßÊ∑’Ë‡°‘¥®“°°“√≈¥≈ß¢Õß¡«≈

πÈ”Àπ—°µ—«∑’Ë‰¡à√«¡‰¢¡—π ‰¥â·°à °“√≈¥≈ß¢Õß°“√

„™âæ≈—ßß“π¢≥–æ—° °“√≈¥≈ß¢Õß§«“¡ “¡“√∂„π

°“√ÕÕ°°”≈—ß

°“√ÕÕ°°”≈—ß‡Õß‚¥¬‡©æ“–°“√

ÕÕ°°”≈—ß·∫∫¡’·√ßµâ“π (resistive training)  “¡“√∂

™à«¬ √â“ß¡«≈°≈â“¡‡π◊ÈÕ·≈–‡æ‘Ë¡¡«≈πÈ”Àπ—°µ—«∑’Ë‰¡à

√«¡‰¢¡—π πÕ°®“°ªÑÕß°—π°“√≈¥≈ß·≈â«®÷ß¬—ß™à«¬

‡æ‘Ë¡°“√„™âæ≈—ßß“π¢Õß√à“ß°“¬¢≥–æ—°‰¥âÕ’°¥â«¬

2.2.2 °“√ÕÕ°°”≈—ß™à«¬ª√—∫°“√

‡º“º≈“≠æ≈—ßß“π¢Õß√à“ß°“¬‰ª„π∑“ß∑’Ë „™â°“√
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 ≈“¬‰¢¡—π¡“‡ªìπæ≈—ßß“π¡“°¢÷Èπ (facilitate fat

catabolism)

‡¡◊ËÕÕÕ°°”≈—ßµàÕ‡π◊ËÕß‡ªìπ

√–¬–‡«≈“Àπ÷Ëß °“√ÕÕ°°”≈—ß®–°√–µÿâπ„Àâ√à“ß°“¬

ª√—∫‡ª≈’Ë¬π°“√„™âæ≈—ßß“π‚¥¬„™âæ≈—ßß“π®“°°“√

 ≈“¬‰¢¡—π„π —¥ à«π∑’Ë¡“°¢÷Èπ ‚¥¬∑—Ë«‰ªµâÕßÕÕ°

°”≈—ß°“¬ ¡Ë”‡ ¡Õ‡ªìπ√–¬–‡«≈“µàÕ‡π◊ËÕßª√–¡“≥ 4

 —ª¥“Àå

2.2.3 °“√ÕÕ°°”≈—ß™à«¬≈¥§à“

πÈ”Àπ—°∑’Ë ¡Õßµ—Èß‰«â (setpoint)

°“√ÕÕ°°”≈—ß ¡Ë”‡ ¡Õ

 “¡“√∂∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß§Ë”πÈ”Àπ—°∑’Ëµ—Èß‰«â

®“°»Ÿπ¬å§«∫§ÿ¡„π lateral thalamus ∑”„Àâ§à“π’È

≈¥≈ß‰¥â

¥â«¬‡Àµÿº≈µà“ßÊ¥—ß°≈à“«¡“π’È ‚ª√·°√¡°“√

≈¥πÈ”Àπ—°∑’Ë‡À¡“– ¡ ®÷ß§«√ª√–°Õ∫‰ª¥â«¬°“√

®”°—¥·§≈Õ√’®“°Õ“À“√ §«∫§Ÿà‰ª°—∫°“√ÕÕ°°”≈—ß

°“¬ ¡Ë”‡ ¡Õ ‡æ◊ËÕ„Àâ°“√≈¥πÈ”Àπ—°¡’ª√– ‘∑∏‘¿“æ

¡“°¢÷Èπ·≈–‰¥âº≈¬—Ëß¬◊π

‡ªÑ“À¡“¬¢Õß°“√≈¥πÈ”Àπ—°
‡√“ “¡“√∂µ—Èß‡ªÑ“À¡“¬¢Õß°“√≈¥πÈ”Àπ—°‰¥â

‰¥¬„™â

1. πÈ”Àπ—°∑’Ë‡À¡“– ¡∑’Ë ÿ¥ (ideal body weight)
‡ªìπ°“√µ—Èß‡ªÑ“À¡“¬¥â«¬πÈ”Àπ—°∑’Ë‡À¡“– ¡

∑’Ë ÿ¥‡¡◊ËÕ§”π÷ß∂÷ß ‡æ» Õ“¬ÿ  à«π Ÿß ·≈–¥—™π’¡«≈°“¬

‡ªìπ‡ªÑ“À¡“¬∑’ËÕ“®‰ª∂÷ß‰¥â¬“°„πºŸâ∑’Ë¡’πÈ”Àπ—°µ—Èßµâπ

 Ÿß°«à“‡°≥±å¡“°

2. √âÕ¬≈–¢ÕßπÈ”Àπ—°µ—Èßµâπ (percent age of

initial body weight)
°“√µ—Èß‡ªÑ“À¡“¬‡ªìππÈ”Àπ—°∑’Ë≈¥≈ß√âÕ¬≈– 5-

15 ®“°πÈ”Àπ—°‡√‘Ë¡µâπ  “¡“√∂™à«¬≈¥¿“«–·∑√°

´âÕπ∑’Ë‡°‘¥®“°§«“¡Õâ«π‰¥â ·≈–‡ªìπ‡ªÑ“À¡“¬∑’ËÕ“®

∑”‰¥â®√‘ß¡“°°«à“

‚ª√·°√¡°“√ÕÕ°°”≈—ß∑’Ë‡À¡“– ¡
1.  ”À√—∫°“√‡º“º≈“≠æ≈—ßß“π

1.1 ª√–‡¿∑¢Õß°“√ÕÕ°°”≈—ß (types of

exercise)

¢≥–ÕÕ°°”≈—ß√à“ß°“¬®–„™âæ≈—ßß“π®“°

2 °√–∫«π°“√À≈—° §◊Õ „™âÕÕ° ‘́‡®π (aerobic) °—∫

‰¡à „™âÕÕ°´‘‡®π (anaerobic) °‘®°√√¡∑’ËÕÕ°·√ß

°≈â“¡‡π◊ÈÕ„À≠à‡ªìπ®—ßÀ«–´È”ÊµàÕ‡π◊ËÕß ‡™àπ ‡¥‘π «‘Ëß

ªíòπ®—°√¬“π «à“¬πÈ” °√–‚¥¥‡™◊Õ° ®–„™â aerobic

pathway ‡ªìπÀ≈—° ´÷Ëß®–™à«¬‡º“º≈“≠æ≈—ßß“π„π

¢≥–∑’ËÕÕ°°”≈—ßÕ¬Ÿà‰¥â¡“°   à«π°‘®°√√¡∑’ËÕÕ°·√ß

Àπ—°Ê‡ªìπ‡«≈“ —ÈπÊ ‡™àπ ¬°πÈ”Àπ—° «‘Ëß√âÕ¬‡¡µ√

«‘¥æ◊Èπ ´‘µÕ—æ œ≈œ ®–„™â anaerobic pathway ´÷Ëß

‡º“º≈“≠¢≥–ÕÕ°°”≈—ßπâÕ¬ ·µà®–™à«¬ √â“ß°≈â“¡

‡π◊ÈÕ ¡«≈°≈â“¡‡π◊ÈÕ∑’Ë‡æ‘Ë¡¢÷Èπ®–‡æ‘Ë¡¡«≈πÈ”Àπ—°µ—«∑’Ë

‰¡à√«¡‰¢¡—π ·≈– resting metabolism ∑”„Àâ„π

¢≥–∑’Ë‰¡à‰¥âÕÕ°°”≈—ß¡’°“√‡º“º≈“≠æ≈—ßß“π¡“°¢÷Èπ

‚ª√·°√¡°“√ÕÕ°°”≈—ß‡æ◊ËÕ≈¥πÈ”Àπ—°§«√ª√–°Õ∫

¥â«¬°‘®°√√¡∑—Èß Õß·∫∫‡æ◊ËÕ„Àâ ‰¥âª√–‚¬™πå®“°∑—Èß

 Õß°√–∫«π°“√

1.2 √–¥—∫§«“¡Àπ—° (intensity)

°“√·∫àß√–¥—∫§«“¡Àπ—°¢Õß°“√ÕÕ°

°”≈—ß¥—ß· ¥ß„πµ“√“ß∑’Ë 2

 ”À√—∫°“√‡º“º≈“≠æ≈—ßß“π ¬‘ËßÕÕ°°”≈—ß

¥â«¬√–¥—∫§«“¡Àπ—°¡“° ¬‘Ëß‡º“º≈“≠æ≈—ßß“π‰¥â¡“°

®÷ß·π–π”„ÀâÕÕ°°”≈—ß„π√–¥—∫Àπ—° (high intensity)

§◊Õ√–¥—∫§«“¡Àπ—°∑’Ë√âÕ¬≈– 80-95 ¢Õß™’æ®√ Ÿß ÿ¥

„πºŸâ∑’Ë “¡“√∂∑”‰¥â(18)

°“√ÕÕ°°”≈—ß„π√–¥—∫§«“¡Àπ—°√âÕ¬≈– 80-95

¢Õß™’æ®√ Ÿß ÿ¥Õ¬à“ßµàÕ‡π◊ËÕßÕ“®∑”‰¥â¬“°  “¡“√∂

ª√—∫‡ª≈’Ë¬π≈—°…≥–°“√ÕÕ°°”≈—ß‡ªìπ°“√ÕÕ°°”≈—ß



119Exercise in Obesity   √‘  “ ·√ß°≈â“

√–¥—∫Àπ—°‡ªìπ™à«ß (high intensity intervals) „™â

°“√ÕÕ°°”≈—ß√–¥—∫Àπ—°‡ªìπ™à«ß —ÈπÊ ≈—∫°—∫°“√

ÕÕ°°”≈—ß√–¥—∫‡∫“À√◊Õ°“√À¬ÿ¥ÕÕ°°”≈—ß ¥—ß„π√Ÿª

∑’Ë 9-11

°“√ÕÕ°°”≈—ß√–¥—∫Àπ—°‡ªìπ™à«ß®–∑”„ÀâºŸâ

ÕÕ°°”≈—ß∑πµàÕ°“√ÕÕ°°”≈—ß‰¥â„π√–¥—∫∑’ËÀπ—°¢÷Èπ

 àßº≈„Àâ¡’°“√‡º“º≈“≠æ≈—ßß“π¡“°¢÷Èπ ‚¥¬‰¡à‡Àπ◊ËÕ¬

¡“°‡°‘π‰ª

Õ¬à“ß‰√°Á¥’ „π§πÕâ«π·≈–‰¡à‡§¬ÕÕ°°”≈—ß

‡ªìπª√–®”Õ“®‰¡à “¡“√∂ÕÕ°°”≈—ß„π√–¥—∫Àπ—°‰¥â

‰À« ·¡â«à“®–ÕÕ°‡ªìπ™à«ß·≈â«°Áµ“¡ À√◊ÕÕ“®¡’‚√§

√à«¡À√◊Õ‚√§·∑√°´âÕπ∑’Ë‡ªìπ¢âÕÀâ“¡À√◊ÕÕÿª √√§„π

µ“√“ß∑’Ë 2. √–¥—∫§«“¡Àπ—°¢Õß°“√ÕÕ°°”≈—ß/°‘®°√√¡∑“ß°“¬

√–¥—∫§«“¡Àπ—° Maximal heart rate percentage Rated perceived exertion

‡∫“ 40-59 10-11

ª“π°≈“ß 60-79 12-13

Àπ—° 80-95 14-16

√Ÿª∑’Ë 10. · ¥ß°“√ÕÕ°°”≈—ß√–¥—∫Àπ—°‡ªìπ™à«ß ≈—∫

°—∫°“√ÕÕ°°”≈—ß√–¥—∫‡∫“

√Ÿª∑’Ë 9.  · ¥ß°“√ÕÕ°°”≈—ß√–¥—∫Àπ—°·∫∫µàÕ‡π◊ËÕß

√Ÿª∑’Ë 11. · ¥ß°“√ÕÕ°°”≈—ß√–¥—∫Àπ—°‡ªìπ™à«ß ≈—∫

°—∫™à«ßæ—°
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°“√ÕÕ°°”≈—ß√–¥—∫Àπ—°  “¡“√∂„ÀâÕÕ°°”≈—ß„π

§«“¡Àπ—°√–¥—∫ª“π°≈“ß (moderate intensity) §◊Õ

√–¥—∫§«“¡Àπ—°∑’Ë√âÕ¬≈– 60-79 ¢Õß™’æ®√ Ÿß ÿ¥ ·µà

Õ“®µâÕß‡æ‘Ë¡√–¬–‡«≈“°“√ÕÕ°°”≈—ß„Àâπ“π¢÷Èπ

ºŸâ∑’Ë¡’§«“¡∑π∑“πµàÕ°“√ÕÕ°°”≈—ßµË” Õ“®„Àâ

‡√‘Ë¡®“°√–¥—∫§«“¡Àπ—°πâÕ¬Ê ‡™àπ √âÕ¬≈– 60 ¢Õß

™’æ®√ Ÿß ÿ¥ ·≈â«®÷ß§àÕ¬Ê‡æ‘Ë¡√–¥—∫§«“¡Àπ—°¢÷Èπ®π

∂÷ß√–¥—∫∑’ËµâÕß°“√

1.3 √–¬–‡«≈“ (duration)

√–¬–‡«≈“¢Õß°“√ÕÕ°°”≈—ß¢÷Èπ°—∫√–¥—∫

§«“¡Àπ—°¢Õß°“√ÕÕ°°”≈—ß ·π–π”„ÀâÕÕ°°”≈—ßµàÕ

‡π◊ËÕßÕ¬à“ßπâÕ¬ 30 π“∑’„πºŸâ∑’ËÕÕ°°”≈—ß‰¥â„π√–¥—∫

Àπ—°  ”À√—∫ºŸâ∑’ËÕÕ°°”≈—ß„π√–¥—∫§«“¡Àπ—°∑’ËπâÕ¬

≈ß¡“ ®”‡ªìπµâÕß‡æ‘Ë¡√–¬–‡«≈“¢Õß°“√ÕÕ°°”≈—ß

‡æ◊ËÕ„Àâ°“√≈¥πÈ”Àπ—°‰¥âº≈ ‡™àπ ‡æ‘Ë¡‡ªìπ 60-90 π“∑’

µàÕ§√—Èß „Àâ ‰¥âæ≈—ßß“π∑’Ë„™â ‰ªÕ¬à“ßπâÕ¬ 2,100-2,800

°‘‚≈·§≈Õ√’ËµàÕ —ª¥“Àå √–¬–‡«≈“ÕÕ°°”≈—ß∑’Ë‡°‘π‰ª

®“°√–¬–‡«≈“¢—ÈπµË” ¬‘ËßÕÕ°°”≈—ß‰¥âπ“π°Á¬‘Ëß‡æ‘Ë¡

°“√‡º“º≈“≠æ≈—ßß“π‰¥â¡“°  ¥—ßπ—ÈπÕÕ°π“π‰¥â

¡“°‡∑à“‰À√à¬‘Ëß¥’

ºŸâ∑’Ë¡’§«“¡∑π∑“πµàÕ°“√ÕÕ°°”≈—ßµË” Õ“®

„Àâ‡√‘Ë¡®“°°“√ÕÕ°°”≈—ß‡ªìπ√–¬–‡«≈“ —Èπ‡∑à“∑’Ë∑”‰À«

‡™àπ 15 π“∑’ ·≈â«®÷ß§àÕ¬Ê‡æ‘Ë¡‡«≈“¢÷Èπ∂÷ß‡ªÑ“À¡“¬

∑’ËµâÕß°“√

1.4 §«“¡∂’Ë (frequency)

®“°°“√»÷°…“°“√ÕÕ°°”≈—ß„π√–¥—∫Àπ—°

√âÕ¬≈– 80-95 ¢Õß™’æ®√ Ÿß ÿ¥ 30-47 π“∑’µàÕ§√—Èß

‡ªìπ‡«≈“ 30  —ª¥“Àå æ∫«à“ºŸâ∑’ËÕÕ°°”≈—ß 2 §√—ÈßµàÕ

 —ª¥“Àå‰¡à¡’§«“¡‡ª≈’Ë¬π·ª≈ß¢ÕßπÈ”Àπ—°µ—« ‰¢¡—π

„µâº‘«Àπ—ß À√◊Õ —¥ à«π‰¢¡—π„π√à“ß°“¬ „π¢≥–∑’ËºŸâ

∑’ËÕÕ°°”≈—ß 3 ·≈– 4 §√—ÈßµàÕ —ª¥“Àå¡’°“√≈¥≈ß∑—Èß

πÈ”Àπ—°µ—« ‰¢¡—π„µâº‘«Àπ—ß ·≈–√âÕ¬≈–¢Õß‰¢¡—π„π

√à“ß°“¬µàÕπÈ”Àπ—°µ—« ‚¥¬ºŸâ∑’ËÕÕ°°”≈—ß 4 §√—ÈßµàÕ

 —ª¥“Àå¡’πÈ”Àπ—°µ—«·≈–‰¢¡—π„µâº‘«Àπ—ß≈¥≈ß¡“°

°«à“ºŸâ∑’ËÕÕ°°”≈—ß 3 §√—ÈßµàÕ —ª¥“Àå

º≈°“√»÷°…“π’È π—∫ πÿπ§”·π–π”∑’Ë„Àâ

ÕÕ°°”≈—ßÕ¬à“ßπâÕ¬ 3 §√—ÈßµàÕ —ª¥“Àå ‡æ◊ËÕ‡ª≈’Ë¬π

·ª≈ßÕß§åª√–°Õ∫¢Õß√à“ß°“¬ °“√ÕÕ°°”≈—ß°“¬

∫àÕ¬°«à“∑’Ë·π–π”¬‘Ëß¡“°°Á‰¥â°Á¬‘Ëß‰¥âº≈¡“°¢÷Èπ

Õ¬à“ß‰√°Áµ“¡ ®ÿ¥µ—¥¢Õß°“√‡ª≈’Ë¬π·ª≈ß

Õß§åª√–°Õ∫¢Õß√à“ß°“¬„π·µà≈–§πÕ“®¡’§«“¡

·µ°µà“ß°—π‰¥â¡“° ·≈–À“°ÕÕ°°”≈—ß„π√–¥—∫Àπ—°

°Á§«√¡’«—πæ—°‡«âπ√–À«à“ß°“√ÕÕ°°”≈—ß∫â“ß‡æ◊ËÕ„Àâ

°≈â“¡‡π◊ÈÕ¡’‚Õ°“ øóôπµ—«

1.5 ™π‘¥¢Õß°“√ÕÕ°°”≈—ß (mode)

ºŸâÕÕ°°”≈—ß “¡“√∂‡≈◊Õ°°“√ÕÕ°°”≈—ß

‰¥âµ“¡§«“¡™Õ∫·≈–§«“¡ –¥«° ‚¥¬‡≈◊Õ°°“√

ÕÕ°°”≈—ß„¥°Á‰¥â∑’Ë„™â°≈â“¡‡π◊ÈÕ¡—¥„À≠à‡ªìπ®—ßÀ«–µàÕ

‡π◊ËÕß

°“√ÕÕ°°”≈—ß∑’Ë¡’°“√≈ßπÈ”Àπ—° ‡™àπ °“√

‡¥‘π °“√«‘Ëß ®–™à«¬„Àâ¡’°“√„™âæ≈—ßß“π¡“°°«à“°“√

ÕÕ°°”≈—ß∑’Ë≈ßπÈ”Àπ—°πâÕ¬ ‡™àπ ªíòπ®—°√¬“π À√◊Õ

«à“¬πÈ” ∑—Èßπ’È‡π◊ËÕß®“°πÈ”Àπ—°µ—«®–‡ªìπ·√ßµâ“π∑“π

∑’Ë∑”„Àâ√à“ß°“¬µâÕß„™âæ≈—ßß“π¡“°¢÷Èπ

À“°‰¡à¡’¢âÕÀâ“¡ °“√ÕÕ°°”≈—ß¥â«¬°“√

«‘Ëß‡ªìπ°“√ÕÕ°°”≈—ß∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß ‡π◊ËÕß®“°

‡ªìπ°“√ÕÕ°°”≈—ß∑’ËÕÕ°‰¥â „π√–¥—∫Àπ—°·≈–„™â

ª√–‚¬™πå®“°°“√·∫°πÈ”Àπ—°µ—«‰¥â‡µÁ¡∑’Ë πÕ°®“°

π’È¬—ß‡ªìπ°“√ÕÕ°°”≈—ß∑’Ë∑”ßà“¬‰¡àµâÕß„™âÕÿª°√≥å¡“°

 “¡“√∂‡≈◊Õ° ∂“π∑’ËÕÕ°°”≈—ß‰¥âÀ≈“°À≈“¬µ“¡

§«“¡ –¥«°

1.6 √–¬–‡«≈“¢Õß‚ª√·°√¡

°“√≈¥πÈ”Àπ—°„π™à«ß —ª¥“Àå·√°πÈ”Àπ—°

∑’Ë≈¥≈ß®–‡ªìπ —¥ à«π®“°πÈ”ª√–¡“≥√âÕ¬≈– 70

 —¥ à«π¢Õß°“√≈¥≈ß®“°¡«≈‰¢¡—π®–§àÕ¬Ê‡æ‘Ë¡¢÷Èπ

®“°ª√–¡“≥√âÕ¬≈– 25 „π —ª¥“Àå·√° ¡“‡ªìπ√âÕ¬
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≈– 85 „π —ª¥“Àå∑’Ë 4  ¥—ßπ—Èπ‚ª√·°√¡°“√≈¥πÈ”Àπ—°

®÷ß§«√∑”µàÕ‡π◊ËÕß¬“«π“πÕ¬à“ßπâÕ¬ 4  —ª¥“Àå¢÷Èπ

‰ª®÷ß®– “¡“√∂‡ª≈’Ë¬π·ª≈ß√Ÿª·∫∫¢Õß°“√≈¥

¡«≈‰¢¡—π‰¥â

2.  ”À√—∫°“√ √â“ß·≈–§ß¡«≈πÈ”Àπ—°µ—«∑’Ë‰¡à

√«¡‰¢¡—π
°“√ÕÕ°°”≈—ß∑’Ë™à«¬‡æ‘Ë¡¡«≈πÈ”Àπ—°µ—«∑’Ë ‰¡à

√«¡‰¢¡—π‰¥âº≈¥’∑’Ë ÿ¥ §◊Õ °“√ÕÕ°°”≈—ß·∫∫¡’·√ß

µâ“π (resistive exercise)(6) ‡™àπ ¬°πÈ”Àπ—° ¥÷ß

¬“ßÀ√◊Õ ª√‘ß À√◊Õ∑à“∫√‘À“√∑’Ë„™âπÈ”Àπ—°µ—«‡ªìπ·√ß

µâ“π (calisthenic exercise) ‡™àπ «‘¥æ◊Èπ ‡ªìπµâπ

´÷Ëß°“√ÕÕ°°”≈—ß·∫∫¡’·√ßµâ“π®– “¡“√∂‡æ‘Ë¡¡«≈

°≈â“¡‡π◊ÈÕ‰¥â¡“°°«à“°“√ÕÕ°°”≈—ß·∫∫·Õ‚√∫‘° ®÷ß

¡’ª√–‚¬™πå¡“°„π°“√ √â“ß¡«≈πÈ”Àπ—°µ—«∑’Ë‰¡à√«¡

‰¢¡—π ·≈–°“√§ß¡«≈πÈ”Àπ—°µ—«∑’Ë‰¡à√«¡‰¢¡—π‰¡à„Àâ

≈¥≈ß®“°°“√®”°—¥·§≈Õ√’Ë

‚¥¬∑—Ë«‰ª°“√ÕÕ°°”≈—ß¥â«¬°“√¬°πÈ”Àπ—°®–

‡√‘Ë¡®“°πÈ”Àπ—°¢π“¥∑’Ë¬°‰¥â 8-12 §√—Èß·≈â«√Ÿâ ÷°

≈â“ [8-12 repetitive maximum (RM)] ∑”™ÿ¥≈–

10 §√—Èß 3 ™ÿ¥µàÕ«—π 2 «—πµàÕ —ª¥“Àå §«√∑”„π

°≈â“¡‡π◊ÈÕÀ≈“¬Ê¡—¥∑—Èß·¢π·≈–¢“ ‡æ◊ËÕ™à«¬‡æ‘Ë¡

¡«≈°≈â“¡‡π◊ÈÕ∑—Ë«∑—Èß√à“ß°“¬

°“√ÕÕ°°”≈—ß·∫∫¡’·√ßµâ“π®– “¡“√∂‡æ‘Ë¡

¡«≈°≈â“¡‡π◊ÈÕ¢÷Èπ‰¥â‡¡◊ËÕ‡«≈“ºà“π‰ªª√–¡“≥ 4-6

 —ª¥“Àå ®÷ß§«√ÕÕ°°”≈—ßµàÕ‡π◊ËÕßÕ¬à“ßπâÕ¬ 4  —ª-

¥“ÀåÀ“°µâÕß°“√‡æ‘Ë¡¡«≈πÈ”Àπ—°µ—«∑’Ë‰¡à√«¡‰¢¡—π

§«“¡‡¢â“„®∑’Ë ‰¡à∂Ÿ°µâÕß‡∑’Ë¬«°—∫°“√ÕÕ°
°”≈—ß‡æ◊ËÕ≈¥§«“¡Õâ«π
1. °“√ÕÕ°°”≈—ß‡æ◊ËÕ≈¥‡©æ“– à«π(18)

§π∑—Ë«‰ª®”π«π¡“°‡™◊ËÕ«à“ °“√ÕÕ°°”≈—ß

°≈â“¡‡π◊ÈÕ “¡“√∂≈¥‰¢¡—π„µâº‘«Àπ—ß„π∫√‘‡«≥„°≈â

‡§’¬ß‰¥â ‡ªìπ∑’Ë¡“¢Õß∑à“∫√‘À“√‡æ◊ËÕ≈¥‡©æ“– à«π

‡™àπ ‘́µÕ—æ‡æ◊ËÕ≈¥Àπâ“∑âÕß À√◊Õ‡µ–¢“‡æ◊ËÕ≈¥µâπ¢“

∑ƒ…Æ’π’ÈÕ“®‡ªìπ®√‘ßÀ“°°≈â“¡‡π◊ÈÕ„™â«‘∏’¥÷ßæ≈—ßß“π

®“°‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π∑’ËÕ¬Ÿà„°≈â‡§’¬ß ·µà®“°ß“π«‘®—¬æ∫

«à“ °“√ÕÕ°°”≈—ß∑’Ë„™â·¢π‡¥’¬«‰¡à ‰¥â∑”„Àâ ‰¢¡—π

„µâº‘«Àπ—ß¢Õß·¢π¢â“ßπ—Èπ≈¥≈ß°«à“Õ’°¢â“ß  ∑—Èßπ’È

‡æ√“–°√–∫«π°“√‡º“º≈“≠¢Õß°≈â“¡‡π◊ÈÕ°√–µÿâπ

°“√ ≈“¬‰¢¡—πºà“π∑“ßŒÕ√å‚¡π·≈–‡Õπ‰´¡åµà“ßÊ

´÷Ëß àßº≈µàÕ°“√ – ¡¢Õß‰¢¡—π∑—Ë«∑—Èß√à“ß°“¬ ‰¡à„™à

µ”·Àπàß„¥µ”·ÀπàßÀπ÷Ëß‚¥¬‡©æ“–

√Ÿª∑’Ë 12. §«“¡‡¢â“„®º‘¥‡°’Ë¬«°—∫°“√ÕÕ°°”≈—ß‡æ◊ËÕ≈¥‡©æ“– à«π
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2. °“√ÕÕ°°”≈—ß‡æ◊ËÕ‡º“º≈“≠‰¢¡—π (fat burn-

ing exercise)

°“√»÷°…“‡°’Ë¬«°—∫·À≈àßæ≈—ßß“π∑’Ë√à“ß°“¬π”

¡“„™â„π¢≥–ÕÕ°°”≈—ß æ∫«à“‡¡◊ËÕÕÕ°°”≈—ß„π√–¥—∫

‡∫“  —¥ à«π¢Õßæ≈—ßß“π∑’Ë√à“ß°“¬π”¡“„™â¡“®“°

‰¢¡—π¡“°°«à“§“√å‚∫‰Œ‡¥√µ „π¢≥–∑’Ë‡¡◊ËÕ‡æ‘Ë¡√–¥—∫

§«“¡Àπ—°¢Õß°“√ÕÕ°°”≈—ß¢÷Èπ √à“ß°“¬®–„™âæ≈—ß-

ß“π®“°§“√å‚∫‰Œ‡¥√§‡ªìπ —¥ à«π∑’Ë¡“°¢÷Èπ ®π„π

∑’Ë ÿ¥°Á¡“°°«à“°“√„™âæ≈—ßß“π®“°‰¢¡—π ¥—ß· ¥ß„π

√Ÿª∑’Ë 13

®“°º≈°“√»÷°…“π’È ∑”„Àâ¡’°“√π”‰ª„™â·π–π”

‚ª√·°√¡°“√ÕÕ°°”≈—ß‡æ◊ËÕ ù‡º“º≈“≠‰¢¡—πû ‚¥¬

·π–π”„ÀâÕÕ°°”≈—ß„π√–¥—∫§«“¡Àπ—°§àÕπ¢â“ßπâÕ¬

§◊Õ √âÕ¬≈– 60-70 ¢ÕßÕ—µ√“°“√‡µâπ¢ÕßÀ—«„® Ÿß ÿ¥

À≈—°°“√π’È∂Ÿ°π”‰ª„™â∑—Èß„π°“√µ—Èß‚ª√·°√¡‡º“º≈“≠

‰¢¡—π (fat burning) „π‡§√◊ËÕß¡◊ÕÕÕ°°”≈—ß°“¬∫“ß

√ÿàπ ·≈–„π°“√®—¥™à«ß™’æ®√‡ªÑ“À¡“¬ (target heart

rate zone) ‚¥¬®—¥™à«ß™’æ®√√–¥—∫π’È‡ªìπ ™à«ß‡º“-

º≈“≠‰¢¡—π (fat burning zone) ¥—ß„π√Ÿª∑’Ë 14 ´÷Ëß

„π∫“ß§√—Èß¬—ß¡’°“√·ª≈§«“¡À¡“¬¢Õß™à«ß‡º“º≈“≠

‰¢¡—π ‰ª‡ªìπ ™à«ß¢Õß°“√≈¥πÈ”Àπ—° (weight loss

zone) Õ’°¥â«¬¥—ß„π√Ÿª∑’Ë 15

Õ¬à“ß‰√°Áµ“¡ §«“¡‡¢â“„®‡™àππ’È‡ªìπ‡√◊ËÕß∑’Ë‰¡à

∂Ÿ°µâÕß ∑—Èßπ’È‡π◊ËÕß®“°ª√‘¡“≥æ≈—ßß“π®“°‰¢¡—π∑’Ë„™â

„π¢≥–ÕÕ°°”≈—ß ‰¡à‰¥â∫àß∫Õ°∂÷ßª√‘¡“≥°“√≈¥≈ß

¢Õß¡«≈‰¢¡—π„π√à“ß°“¬®“°°“√ÕÕ°°”≈—ß§√—Èßπ—Èπ ‡¡◊ËÕ

√à“ß°“¬¥÷ßæ≈—ßß“π‰ª„™â„π°“√ÕÕ°°”≈—ß‰¡à«à“®“°

‰¢¡—πÀ√◊Õ§“√å‚∫‰Œ‡¥√µ°Áµ“¡ ®–¡’°“√ ≈“¬‰¢¡—π

√Ÿª∑’Ë 13.  —¥ à«π¢Õß·À≈àßæ≈—ßß“π∑’Ë„™â„π°“√ÕÕ°°”≈—ß„π√–¥—∫§«“¡Àπ—°µà“ßÊ



123Exercise in Obesity   √‘  “ ·√ß°≈â“

‡æ◊ËÕ¡“∑¥·∑πæ≈—ßß“π∑’Ë‡ ’¬‰ª∑—Èß ‘Èπ ª√‘¡“≥¡«≈

‰¢¡—π∑’Ë∂Ÿ° ≈“¬π’È®–¢÷Èπ°—∫ª√‘¡“≥æ≈—ßß“π∑—ÈßÀ¡¥

∑’Ë „™â ‰ª (total calorie output) ‚¥¬‰¡à ‰¥â¢÷Èπ°—∫

substrate ∑’Ë„™â„π°“√ √â“ßæ≈—ßß“π °“√ÕÕ°°”≈—ß

√Ÿª∑’Ë 14. Target heart rate zone

√Ÿª∑’Ë 15.  Target heart rate zone

„π√–¥—∫‡∫“®–„™âæ≈—ßß“π∑—ÈßÀ¡¥„π°“√ÕÕ°°”≈—ß

πâÕ¬°«à“°“√ÕÕ°°”≈—ß„π√–¥—∫Àπ—° ®÷ß ≈“¬¡«≈

‰¢¡—π‰¥âπâÕ¬°«à“‡¡◊ËÕ„™â‡«≈“‡∑à“°—π  °“√·π–π”„Àâ

ÕÕ°°”≈—ß„π√–¥—∫‡∫“‡æ◊ËÕ‡º“º≈“≠‰¢¡—π®÷ß‡ªìπ°“√
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ÕÕ°°”≈—ß∑’Ë¡’ª√– ‘∑∏‘¿“æµË”·≈–‰¥âº≈πâÕ¬  à«π

πÈ”Àπ—°µ—«∑’Ë≈¥≈ß°Á®–≈¥®“° total calorie output

‚¥¬‰¡à¢÷Èπ°—∫ substrate ‡™àπ°—π ºŸâ∑’ËµâÕß°“√≈¥

πÈ”Àπ—°À√◊Õ≈¥¡«≈‰¢¡—π®÷ß§«√ÕÕ°°”≈—ß„π√–¥—∫

Àπ—°∑’Ë ÿ¥‡∑à“∑’Ë “¡“√∂®–∑”‰¥â¡“°°«à“‡≈◊Õ°ÕÕ°

°”≈—ß„π√–¥—∫‡∫“‡æ◊ËÕÀ«—ßº≈„π°“√‡º“º≈“≠‰¢¡—π

¢âÕÀâ“¡·≈–¢âÕ§«√√–«—ß¢Õß°“√ÕÕ°
°”≈—ß„π§πÕâ«π

‰¡à¡’¢âÕÀâ“¡∑’Ë‡©æ“–‡®“–®ß ”À√—∫§πÕâ«π∑’Ë

®–ÕÕ°°”≈—ß ·µà‡π◊ËÕß®“°§«“¡Õâ«π¡’§«“¡‡°’Ë¬«

¢âÕß°—∫ªí≠À“ ÿ¢¿“æÀ≈“¬ª√–°“√¥—ß∑’Ë‰¥â°≈à“«¡“

®÷ßµâÕßæ‘®“√≥“∂÷ß‚√§√à«¡·≈–¿“«–·∑√° ấÕπ¢Õß

·µà≈–§π«à“‡ªìπ¢âÕÀâ“¡µàÕ°“√ÕÕ°°”≈—ßÀ√◊Õ‰¡à

„π§π∑’ËÕâ«π¡“°·π–π”„Àâ‡≈◊Õ°«‘∏’°“√∑’Ë¡’·√ß

°√–·∑°µàÕ¢âÕπâÕ¬ ‡™àπ ªíòπ®—°√¬“π «à“¬πÈ” ·∑π

°“√«‘ËßÀ√◊Õ°√–‚¥¥ ‡æ◊ËÕ≈¥·√ß°√–∑”µàÕ¢âÕµàÕµà“ßÊ

‚¥¬‡©æ“–¢âÕ∑’Ë√—∫πÈ”Àπ—°‡™àπ¢âÕ‡¢à“·≈–¢âÕ‡∑â“

 √ÿª
°“√ÕÕ°°”≈—ß∑’Ë‡À¡“– ¡ ”À√—∫§πÕâ«π §«√

ÕÕ°°”≈—ß„π√–¥—∫Àπ—°√âÕ¬≈– 80-95 ¢Õß™’æ®√ Ÿß ÿ¥

À√◊Õ√–¥—∫Àπ—°∑’Ë ÿ¥‡∑à“∑’Ë∑”‰À«·≈–‰¡à¡’¢âÕÀâ“¡

 “¡“√∂„™â°“√ÕÕ°°”≈—ß‡ªìπ™à«ß (interval training)

‡æ◊ËÕ™à«¬„ÀâÕÕ°°”≈—ß‰¥â „π√–¥—∫∑’ËÀπ—°¢÷Èπ √–¬–

‡«≈“„π°“√ÕÕ°°”≈—ß¢÷Èπ°—∫√–¥—∫§«“¡Àπ—° Õ¬à“ß

πâÕ¬§«√„™â‡«≈“ 30 π“∑’ §«“¡∂’ËÕ¬à“ßπâÕ¬ 3 §√—Èß

µàÕ —ª¥“Àå §«√¡’°“√ÕÕ°°”≈—ß∑—Èß·∫∫·Õ‚√∫‘°‡æ◊ËÕ

™à«¬‡º“º≈“≠æ≈—ßß“π·≈–°“√ÕÕ°°”≈—ß·∫∫¡’·√ß

µâ“π‡æ◊ËÕ‡æ‘Ë¡¡«≈πÈ”Àπ—°µ—«∑’Ë ‰¡à√«¡‰¢¡—π·≈–‡æ‘Ë¡

°“√„™âæ≈—ßß“π¢≥–æ—° °“√ÕÕ°°”≈—ß‡æ◊ËÕ≈¥πÈ”Àπ—°

∑’Ë‰¥âº≈¥’§«√∑”§«∫§Ÿà°—∫°“√®”°—¥·§≈Õ√’Ë®“°Õ“À“√
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13

°“√«“ß·ºπ√—∫ª√–∑“πÕ“À“√‡æ◊ËÕ≈¥πÈ”Àπ—°
(dietary strategy for weight loss)

π√‘»√ ≈—°¢≥“πÿ√—°…å
Àπà«¬‚¿™π“°“√§≈‘π‘° ¿“§«‘™“Õ“¬ÿ√»“ µ√å ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å

∫∑π”
‚√§Õâ«π (obesity) µ“¡π‘¬“¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈° À¡“¬∂÷ß ¿“«–∑’Ë¡’‰¢¡—π¡“°‡°‘π‰ª„π√à“ß°“¬ àß

º≈„Àâ ÿ¢¿“æ·¬à≈ß ‚¥¬∂◊Õ«à“‰¢¡—π¡“°‡°‘π §◊Õ  —¥ à«π‰¢¡—π¡“°°«à“√âÕ¬≈– 20 „πºŸâ™“¬À√◊Õ¡“°°«à“√âÕ¬≈–

30 „πºŸâÀ≠‘ß  ·µà°“√«—¥ —¥ à«π‰¢¡—π„π√à“ß°“¬‰¡à “¡“√∂∑”‰¥â∑—Ë«‰ª„π‡«™ªØ‘∫—µ‘ ®÷ßÕ“®„™â§à“¥—™π’¡«≈°“¬

(body mass index) ´÷Ëßæ∫«à“¡’§«“¡ —¡æ—π∏å°—∫ —¥ à«π‰¢¡—π„π√à“ß°“¬ ‚¥¬„π¿Ÿ¡‘¿“§‡Õ‡™’¬·ª´‘øî°√«¡∂÷ß

ª√–‡∑»‰∑¬ ∂◊Õ«à“¡’¿“«–πÈ”Àπ—°‡°‘π‡¡◊ËÕ¥—™π’¡«≈°“¬¡’§à“√–À«à“ß 23-24.9 °°./µ√.¡.  ‚√§Õâ«π¢—Èπ∑’Ë 1 ‡¡◊ËÕ

¥—™π’¡«≈°“¬¡’§à“√–À«à“ß 25-29.9 °°./µ√.¡.  ·≈–‚√§Õâ«π¢—Èπ∑’Ë 2 ‡¡◊ËÕ¥—™π’¡«≈°“¬¡’§à“¡“°°«à“ 30 °°./

µ√.¡. ¢÷Èπ‰ª (µ“√“ß∑’Ë 1)

ªí®®ÿ∫—π‚√§Õâ«ππ—∫‡ªìπªí≠À“ ”§—≠¢Õß«ß°“√ “∏“√≥ ÿ¢∑—Ë«‚≈°  ”À√—∫„πª√–‡∑»‰∑¬æ∫§«“¡™ÿ°

¢ÕßºŸâªÉ«¬‚√§Õâ«π‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ®“°¢âÕ¡Ÿ≈¢Õß World Health Statistics ªï æ.». 2557 æ∫§«“¡™ÿ°¢Õß‚√§

Õâ«π∂÷ß√âÕ¬≈– 16.7 ¢Õßª√–™“°√Õ“¬ÿ 20 ªï¢÷Èπ‰ª ‚¥¬æ∫„π‡æ»À≠‘ß¡“°°«à“‡æ»™“¬ (‡æ»À≠‘ß√âÕ¬≈– 11.8

‡æ»™“¬√âÕ¬≈– 4.9)  π—∫‡ªìπÕ—π¥—∫ 2 „π¿Ÿ¡‘¿“§‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ‚¥¬‡ªìπ√Õß‡æ’¬ßª√–‡∑»¡“‡≈‡´’¬

(√âÕ¬≈– 28.3) ‡∑à“π—Èπ  ºŸâªÉ«¬‚√§Õâ«π¡’‚Õ°“ ‡°‘¥‚√§√à«¡µà“ßÊ¡“°¡“¬ ‡™àπ ‡∫“À«“π §«“¡¥—π‚≈À‘µ Ÿß ‰¢

¡—π„π‡≈◊Õ¥ Ÿß ‚√§À≈Õ¥‡≈◊Õ¥À—«„® ‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß ¡–‡√ÁßÀ≈“¬Ê™π‘¥ ‡ªìπµâπ  àßº≈‡ ’¬µàÕ∑—Èßµπ‡Õß

∑”„Àâ‡®Á∫ªÉ«¬·≈–‡ ’¬™’«‘µ°àÕπ«—¬Õ—π§«√ ·≈– àßº≈µàÕª√–‡∑»™“µ‘∑’ËµâÕß‡æ‘Ë¡§à“„™â®à“¬„π°“√¥Ÿ·≈√—°…“‚√§
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√à«¡‡À≈à“π’È  ¥—ßπ—Èπ°“√√—°…“‚√§Õâ«π®÷ß¡’§«“¡ ”§—≠

∑—ÈßµàÕºŸâªÉ«¬·≈–ª√–‡∑»™“µ‘‡ªìπÕ¬à“ß¬‘Ëß

¢âÕ∫àß™’È·≈–‡ªÑ“À¡“¬„π°“√≈¥πÈ”Àπ—° (in-
dication and target for weight loss)

¢âÕ∫àß™’È „π°“√≈¥πÈ”Àπ—° ‰¥â·°à ºŸâ∑’Ë‡ªìπ‚√§

Õâ«πÀ√◊ÕºŸâ∑’Ë¡’¿“«–πÈ”Àπ—°‡°‘π ·µàµâÕß√à«¡°—∫§«“¡

‡ ’Ë¬ß¢Õß‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥Õ¬à“ßπâÕ¬ 1 Õ¬à“ß

(‡∫“À«“π «à“∑’Ë‡∫“À«“π §«“¡¥—π‚≈À‘µ Ÿß ‰¢¡—π„π

‡≈◊Õ¥ Ÿß √Õ∫‡Õ«‡°‘π 80 ´¡.„πºŸâÀ≠‘ßÀ√◊Õ 90 ´¡.„π

ºŸâ™“¬) À√◊Õ¡’‚√§√à«¡∑’Ë‡°’Ë¬«¢âÕß°—∫‚√§Õâ«π (obesity-

related comorbidities) ‡™àπ ‰¢¡—π‡°“–µ—∫ ¿“«–

À¬ÿ¥À“¬„®¢≥–À≈—∫ (obstructive sleep apnea)

‡ªìπµâπ(1)

À≈—ß®“°¡’¢âÕ∫àß™’È„π°“√≈¥πÈ”Àπ—°·≈–ºŸâªÉ«¬¡’

§«“¡æ√âÕ¡„π°“√≈¥πÈ”Àπ—°·≈â« «‘∏’°“√ ”§—≠·≈–

∂◊Õ‡ªìπæ◊Èπ∞“π„π°“√≈¥πÈ”Àπ—°„Àâ ‰¥âº≈ §◊Õ com-

prehensive lifestyle intervention ´÷Ëßª√–°Õ∫¥â«¬

dietary therapy °“√‡æ‘Ë¡ physical activity ·≈–

behavioral training ‚¥¬§«√µâÕß∑”∑—ÈßÀ¡¥√à«¡°—π

‡ªÑ“À¡“¬„π°“√≈¥πÈ”Àπ—°µâÕß‡ªìπ‰ª‰¥â®√‘ß (re-

alistic) ·≈–¡’ª√–‚¬™πåµàÕ ÿ¢¿“æ (health benefit)

‚¥¬∑—Ë«‰ª°”Àπ¥‡ªÑ“À¡“¬‡∫◊ÈÕßµâπ„π°“√≈¥πÈ”Àπ—°„Àâ

‰¥â√âÕ¬≈– 5-10 „π™à«ß 6-12 ‡¥◊Õπ ´÷Ëß°“√≈¥πÈ”Àπ—°

‡æ’¬ß‡∑à“π’È°Á‡°‘¥ª√–‚¬™πåµàÕ ÿ¢¿“æ·≈â« °≈à“«§◊Õ

 “¡“√∂≈¥§«“¡‡ ’Ë¬ß„π°“√‡°‘¥‚√§À—«„®·≈–À≈Õ¥

‡≈◊Õ¥ √«¡∂÷ß‚√§√à«¡∑’Ë‡°’Ë¬«¢âÕß°—∫‚√§Õâ«π‰¥â ‚¥¬

¬‘Ëß≈¥πÈ”Àπ—°‰¥â¡“°°Á®–¡’ ª√–‚¬™πåµàÕ ÿ¢¿“æ¡“°

¢÷Èπ(1, 2)

°“√«“ß·ºπ√—∫ª√–∑“πÕ“À“√‡æ◊ËÕ≈¥πÈ”Àπ—°
®–‡ÀÁπ«à“°“√≈¥πÈ”Àπ—°‚¥¬°“√§«∫§ÿ¡Õ“À“√

À√◊Õ dietary therapy ‡ªìπæ◊Èπ∞“π„π°“√≈¥πÈ”Àπ—°

´÷Ëß§«√∑”‡ ¡Õ„πºŸâ∑’Ë¡’¢âÕ∫àß™’È„π°“√≈¥πÈ”Àπ—°‰¡à«à“

¥â«¬«‘∏’°“√„¥°Áµ“¡ ‚¥¬∑—Ë«‰ªÀ≈—°°“√ ”§—≠„π°“√

≈¥πÈ”Àπ—°‚¥¬°“√§«∫§ÿ¡Õ“À“√ §◊Õ °“√∑”„Àâ‡°‘¥

negative energy balance ´÷ËßÀ¡“¬∂÷ß energy

intake πâÕ¬°«à“ energy expenditure ´÷Ëß®–∑”„Àâ

πÈ”Àπ—°≈¥„π∑’Ë ÿ¥ (√Ÿª∑’Ë 1) ‚¥¬Õ“®·∫àß«‘∏’°“√≈¥

πÈ”Àπ—°‚¥¬°“√§«∫§ÿ¡Õ“À“√‰¥â¥—ßπ’È

1. °“√§«∫§ÿ¡Õ“À“√‚¥¬‡πâπ°“√®”°—¥

æ≈—ßß“π ‡æ◊ËÕ„Àâ‡°‘¥ negative energy balance

 “¡“√∂∑”‰¥â ¥—ßπ’È(1)

1. Low-calorie diet ‰¥â·°à °“√°”Àπ¥æ≈—ß-

ß“π¢ÕßÕ“À“√‰¡à„Àâ‡°‘π 1200-1500 Kcal/«—π„πºŸâÀ≠‘ß

À√◊Õ 1500-1800 Kcal/«—π„πºŸâ™“¬ ‚¥¬ “¡“√∂ª√—∫

µ“√“ß∑’Ë 1. · ¥ß§à“¥—™π’¡«≈°“¬ (body mass index) „π°“√«‘π‘®©—¬‚√§Õâ«π√–¬–µà“ßÊ

Classification WHO Asia-Pacific Health Risk

Underweight <18.5 <18.5

Normal 18.5-24.9 18.5-22.9

Overweight 25-29.9 23-24.9 Increased

Obesity class I 30-34.9 25-29.9 Moderate

Obesity class II 35-39.9 ≥30 Severe

(Obesity class III ≥40)
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‰¥âµ“¡πÈ”Àπ—°·≈–°‘®«—µ√ª√–®”«—π¢ÕßºŸâªÉ«¬ ‡™àπ

∂â“πÈ”Àπ—°¡“°°«à“ 150 °°. Õ“®‡æ‘Ë¡‰¥âÕ’° 300 Kcal/

«—π ‡ªìπµâπ

2. Energy deficit ‚¥¬°“√≈¥ calorie ®“°

Õ“À“√≈ß 500-750 Kcal/«—π À√◊Õ≈¥≈ßª√–¡“≥

√âÕ¬≈– 30 ®“° energy expenditure ∑’Ë‰¥â®“°°“√

§”π«≥À√◊Õ°“√«—¥‚¥¬√Ÿª·∫∫µà“ßÊ ‡™àπ Harris-

Benedict equation, Mifflin-St Jeor equation

‡ªìπµâπ

æ∫«à“«‘∏’°“√π’È®–∑”„ÀâπÈ”Àπ—°≈¥‰¥âª√–¡“≥

0.5-1 °°./ —ª¥“Àå À√◊Õª√–¡“≥√âÕ¬≈– 8 „π 6

‡¥◊Õπ ‚¥¬πÈ”Àπ—°∑’Ë≈¥®–‡ªìπ fat mass ª√–¡“≥

√âÕ¬≈– 75 ·≈– lean mass ª√–¡“≥√âÕ¬≈– 25 ¥—ß

π—Èπ‡æ◊ËÕ„Àâ Ÿ≠‡ ’¬ lean mass πâÕ¬∑’Ë ÿ¥®÷ß§«√

¡’°“√ÕÕ°°”≈—ß°“¬√à«¡¥â«¬(3)   ”À√—∫ very low-

calorie diet À¡“¬∂÷ß °“√®”°—¥æ≈—ßß“π®“°Õ“À“√

‡À≈◊Õ‡æ’¬ß 200-800 Kcal/«—π (°“√®”°—¥æ≈—ßß“π

πâÕ¬°«à“ 200 Kcal/«—πÕ“®‡√’¬°«à“ starvation

diet) «‘∏’°“√π’È®–∑”„Àâ≈¥πÈ”Àπ—°‰¥â‡√Á«°«à“ low-

calorie diet °≈à“«§◊Õ  “¡“√∂≈¥‰¥â∂÷ß 1.5-2.5

°°./ —ª¥“Àå ®“°°“√»÷°…“æ∫«à“πÈ”Àπ—°∑’Ë≈¥„π

√–¬– —Èπ (‡©≈’Ë¬ 12.7  —ª¥“Àå) ®–¡“°°«à“ low-

calorie diet ª√–¡“≥√âÕ¬≈– 5-8 ·µàÀ≈—ß®“°π—Èπ

æ∫«à“πÈ”Àπ—°®–‡æ‘Ë¡¢÷Èπ¡“°°«à“ low-calorie diet

 àßº≈„ÀâπÈ”Àπ—°∑’Ë≈¥„π√–¬–¬“« (‡©≈’Ë¬ 1.9 ªï) ‰¡à

µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠(4)  πÕ°®“°π’È very low-

calorie diet ¡’‚Õ°“ ‡°‘¥¿“«–·∑√°´âÕπµà“ßÊ ∑—Èß

∑’Ë‰¡à√ÿπ·√ß ‰¥â·°à ª«¥À—« §≈◊Ëπ‰ â ∑âÕßºŸ° ÕàÕπ‡æ≈’¬

º¡√à«ß ·≈–∑’Ë√ÿπ·√ß ‰¥â·°à π‘Ë«„π∂ÿßπÈ”¥’ ¿“«–¢“¥

πÈ”Õ¬à“ß√ÿπ·√ß ‡ªìπµâπ ®÷ß§«√∑”¿“¬„µâ°“√¥Ÿ·≈

Õ¬à“ß„°≈â™‘¥‚¥¬∫ÿ§≈“°√∑“ß°“√·æ∑¬å∑’Ë¡’ª√– ∫-

°“√≥å·≈–®”‡ªìπµâÕß‡ √‘¡«‘µ“¡‘π·≈–·√à∏“µÿ‡æ◊ËÕ

„Àâ‡æ’¬ßæÕµàÕ§«“¡µâÕß°“√¢Õß√à“ß°“¬ ¥â«¬‡Àµÿπ’È

„πªí®®ÿ∫—π®÷ß‰¡à·π–π”„Àâ„™â very low-calorie diet

‡æ◊ËÕ≈¥πÈ”Àπ—°‚¥¬‰¡à®”‡ªìπ Õ“®„™â„π√“¬∑’ËµâÕß°“√

≈¥πÈ”Àπ—°Õ¬à“ß√«¥‡√Á« ‡™àπ °àÕπ°“√ºà“µ—¥≈¥

πÈ”Àπ—° ‡ªìπµâπ

2. °“√§«∫§ÿ¡Õ“À“√‚¥¬‰¡à ‡πâπ°“√
®”°—¥æ≈—ßß“π

¡“®“°·π«§‘¥∑’Ë«à“°“√≈¥πÈ”Àπ—°‚¥¬°“√

√Ÿª∑’Ë 1. · ¥ßÀ≈—°„π°“√≈¥πÈ”Àπ—°‚¥¬°“√∑”„Àâ‡°‘¥ energy deficit
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§«∫§ÿ¡Õ“À“√ “¡“√∂∑”‰¥â ‚¥¬‰¡à‡πâπ°“√®”°—¥

æ≈—ßß“π ‡æ’¬ß·µà‡πâπ°“√‡≈◊Õ°√—∫ª√–∑“πÕ“À“√

∫“ß™π‘¥·≈–À≈’°‡≈’Ë¬ßÕ“À“√∫“ß™π‘¥ ‚¥¬ “¡“√∂

√—∫ª√–∑“π‰¥âÕ¬à“ß‰¡à®”°—¥ (ad libitum) ¡’°“√

»÷°…“æ∫«à“«‘∏’°“√‡À≈à“π’È “¡“√∂≈¥πÈ”Àπ—°Õ¬à“ß‰¥â

º≈ ·µà°“√≈¥πÈ”Àπ—°∑’Ë‡°‘¥¢÷Èπ à«π„À≠àæ∫«à“‡°‘¥®“°

energy deficit ®“°°“√À≈’°‡≈’Ë¬ßÕ“À“√∫“ß™π‘¥

π—Ëπ‡Õß(3)

µ—«Õ¬à“ß¢Õß«‘∏’°“√§«∫§ÿ¡Õ“À“√‚¥¬‰¡à‡πâπ

°“√®”°—¥æ≈—ßß“π ‰¥â·°à Õ“À“√∑’Ë§«∫§ÿ¡ —¥ à«π

¢Õß§“√å‚∫‰Œ‡¥√µ:‚ª√µ’π:‰¢¡—π Õ“À“√∑’Ë§«∫§ÿ¡

™π‘¥¢Õß§“√å‚∫‰Œ‡¥√µ dietary patterns µà“ßÊ

‡ªìπµâπ ‚¥¬ √ÿªæ∫«à“«‘∏’°“√‡À≈à“π’È “¡“√∂≈¥

πÈ”Àπ—°‰¥â ‰¡àµà“ß°—π∂â“ “¡“√∂ √â“ß energy deficit

‰¥â ·µàÕ“®„Àâª√–‚¬™πåµàÕ ÿ¢¿“æ∑’Ëµà“ß°—π„πÕ“À“√

·µà≈–ª√–‡¿∑ ¥—ßπ’È

2.1 Low-fat approach À¡“¬∂÷ß Õ“À“√

∑’Ë¡’ —¥ à«π‰¢¡—ππâÕ¬°«à“√âÕ¬≈– 30 ¢Õßæ≈—ßß“π

∑—ÈßÀ¡¥ ‡¡◊ËÕ‡∑’¬∫°—∫Õ“À“√∑’Ë¡’ —¥ à«π‰¢¡—π Ÿß

·≈– —¥ à«π§“√å‚∫‰Œ‡¥√µµË”°«à“√âÕ¬≈– 45 æ∫«à“

 “¡“√∂≈¥ low-density lipoprotein (LDL) ‰¥â

¡“°°«à“ ·µà≈¥ triglyceride ‰¥âπâÕ¬°«à“ ·≈–‡æ‘Ë¡

high-density lipoprotein (HDL) ‰¥âπâÕ¬°«à“ ‚¥¬

≈¥§«“¡¥—π‚≈À‘µ·≈– fasting blood glucose ‰¥â

‰¡à·µ°µà“ß°—π(5)

2.2 Low-carbohydrate approach

À¡“¬∂÷ß Õ“À“√∑’Ë¡’§“√å‚∫‰Œ‡¥√µπâÕ¬°«à“ 30 °./«—π

‡™àπ Atkins diet ‡ªìπµâπ  æ∫«à“ “¡“√∂≈¥

πÈ”Àπ—°„π™à«ß 2-3 ‡¥◊Õπ·√°‰¥â‡√Á«°«à“ low-fat

diet Õ∏‘∫“¬®“°°“√‡°‘¥ glycogen depletion ÷́Ëß

glycogen ®–Àπ—°°«à“‰¢¡—π‡π◊ËÕß®“°¡’‚¡‡≈°ÿ≈πÈ”

®—∫Õ¬Ÿà¥â«¬  Õ¬à“ß‰√°Áµ“¡πÈ”Àπ—°√–¬–¬“«∑’Ë 6-12

‡¥◊Õπ‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠·≈–¬—ß‰¡à ¡’

À≈—°∞“π‡æ’¬ßæÕ„π°“√≈¥§«“¡‡ ’Ë¬ß¢Õß√–∫∫

À—«„®·≈–À≈Õ¥‡≈◊Õ¥‡¡◊ËÕ‡∑’¬∫°—∫ low-fat ap-

proach(1)

2.3 High-protein approach À¡“¬∂÷ß

Õ“À“√∑’Ë¡’ —¥ à«π‚ª√µ’π√âÕ¬≈– 25-30 ¢Õßæ≈—ßß“π

∑—ÈßÀ¡¥ «‘∏’°“√π’È¬—ß‰¡à¡’À≈—°∞“π‡æ’¬ßæÕ„π°“√≈¥

§«“¡‡ ’Ë¬ß¢Õß√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥‡¡◊ËÕ‡∑’¬∫

°—∫Õ“À“√∑’Ë¡’‚ª√µ’π√âÕ¬≈– 15 ¢Õßæ≈—ßß“π∑—ÈßÀ¡¥

2.4 Low glycemic load/index diet

À¡“¬∂÷ß °“√‡≈◊Õ°√—∫ª√–∑“πÕ“À“√∑’Ë¡’§à“ glycemic

load À√◊Õ glycemic index µË” ‰¥â·°à Õ“À“√∑’Ë¡’

fiber  Ÿß ¡’ —¥ à«π¢Õß complex §“√å‚∫‰Œ‡¥√µ

 Ÿß·≈– —¥ à«π simple §“√å‚∫‰Œ‡¥√µ ‰¥â·°à πÈ”µ“≈

‚¡‡≈°ÿ≈‡¥’Ë¬«·≈–‚¡‡≈°ÿ≈§ŸàµË” æ∫«à“ºŸâ∑’Ë√—∫ª√–∑“π

Õ“À“√°≈ÿà¡π’È®–¡’ triglyceride µË”°«à“·≈– HDL  Ÿß

°«à“‡¡◊ËÕ‡∑’¬∫°—∫ low-fat diet  Õ¬à“ß‰√°Áµ“¡¬—ß

‰¡à¡’À≈—°∞“π‡æ’¬ßæÕ∑’Ë®–·π–π”„πºŸâªÉ«¬‡∫“À«“π

2.5 Dietary patterns ‡™àπ Mediterra-

nean diet, vegetarian diet ‡ªìπµâπ ‚¥¬ √ÿª

Õ“À“√°≈ÿà¡π’È “¡“√∂≈¥πÈ”Àπ—°‰¥â ‰¡à·µ°µà“ß°—∫

Õ“À“√°≈ÿà¡Õ◊ËπÊ Mediterranean diet ´÷ËßÀ¡“¬∂÷ß

≈—°…≥–°“√√—∫ª√–∑“πÕ“À“√∑’Ë‡πâπ∂—Ë« º—° ∏—≠æ◊™

º≈‰¡â ‡π◊ÈÕ —µ«å®–‡πâπª≈“ Õ“À“√∑–‡≈  —µ«åªï° À≈’°

‡≈’Ë¬ß‡π◊ÈÕ·¥ß (À¡Ÿ «—« ·°–) ·≈–‡π◊ÈÕºà“π°√√¡«‘∏’

(processed meat) ¥◊Ë¡π¡·≈–º≈‘µ¿—≥±å®“°π¡

(cheese, yogurt) πÈ”¡—π‡πâππÈ”¡—π¡–°Õ°∑’Ë¡’

°√¥‰¢¡—π™π‘¥ monounsaturated  Ÿß ·≈–¥◊Ë¡‰«πå

·¥ß„π√–¥—∫ª“π°≈“ß §◊Õ ‰¡à‡°‘π 1 ·°â«‰«πåµàÕ«—π

„πºŸâÀ≠‘ß·≈–‰¡à‡°‘π 2 ·°â«‰«πåµàÕ«—π„πºŸâ™“¬ ‡ªìπ

Õ“À“√∑’Ë ‰¥â√—∫§«“¡ π„®‡π◊ËÕß®“°Õ“®™à«¬≈¥

§«“¡‡ ’Ë¬ß¢Õß‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ®“°°“√

»÷°…“æ∫«à“ºŸâ∑’Ë√—∫ª√–∑“π Mediterranean diet ¡’

√–¥—∫ HbA1c, fasting plasma glucose, total cho-
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lesterol, triglyceride ·≈– LDL µË”°«à“‡¡◊Ë Õ

‡∑’¬∫°—∫Õ“À“√°≈ÿà¡‡ª√’¬∫‡∑’¬∫Õ¬à“ß¡’π—¬ ”§—≠ ·≈–

¡’√–¥—∫ HDL  Ÿß°«à“Õ“À“√°≈ÿà¡‡ª√’¬∫‡∑’¬∫Õ¬à“ß

¡’π—¬ ”§—≠(6)

3. «‘∏’ meal replacements

Meal replacements À¡“¬∂÷ß °“√„Àâ

Õ“À“√∑’Ë°”Àπ¥¢π“¥·πàπÕπ„π√Ÿª·∫∫µà“ßÊ ‡™àπ

ºß πÈ”æ√âÕ¡¥◊Ë¡ ·∑àß ‡ªìπµâπ ·∑π¡◊ÈÕÕ“À“√ ‚¥¬

¡—°·∑πª√–¡“≥ 1-2 ¡◊ÈÕ/«—π ‡æ◊ËÕ„Àâ‡°‘¥ energy

deficit ·≈–≈¥πÈ”Àπ—°‰¥â„π∑’Ë ÿ¥ æ∫«à“«‘∏’°“√π’È

 “¡“√∂≈¥πÈ”Àπ—°„π√–¬–‰¡à‡°‘π 6 ‡¥◊Õπ‰¥â¡“°

°«à“Õ“À“√°≈ÿà¡Õ◊ËπÊ Õ¬à“ß‰√°Áµ“¡¬—ß¢“¥°“√»÷°…“

‡°’Ë¬«°—∫°“√≈¥πÈ”Àπ—°„π√–¬–¬“«(1)

°“√ „Àâ ‚¿™π»÷°…“„π°“√«“ß·ºπ√—∫
ª√–∑“πÕ“À“√‡æ◊ËÕ≈¥πÈ”Àπ—°

§«√„Àâ ‚¿™π»÷°…“·°àºŸâªÉ«¬‡æ◊ËÕ„Àâ “¡“√∂

‡≈◊Õ°√—∫ª√–∑“πÕ“À“√‡æ◊ËÕ≈¥πÈ”Àπ—°Õ¬à“ß‰¥âº≈

‚¥¬‡π◊ÈÕÀ“∑’ËµâÕß„Àâ ‰¥â·°à

1. °“√„Àâæ≈—ßß“π¢ÕßÕ“À“√ª√–‡¿∑µà“ßÊ

‡™àπ §“√å‚∫‰Œ‡¥√µ 1  à«π ‡∑à“°—∫¢â“« «¬ 1 ∑—ææ’

¢π¡®’π 1 ®—∫ ¢π¡ªíß 1 ·ºàπ „Àâæ≈—ßß“πª√–¡“≥

80 Kcal ‡ªìπµâπ

2. °“√Õà“π©≈“°‚¿™π“°“√∑’Ëµ‘¥¡“°—∫

Õ“À“√ª√–‡¿∑µà“ßÊ §«√¥Ÿ∑ÿ°§√—Èß·≈–æ¬“¬“¡

‡≈◊Õ°Õ“À“√∑’Ë „Àâæ≈—ßß“πµË”·≈–¡’ª√–‚¬™πåµàÕ

 ÿ¢¿“æ

3. °“√∑”„Àâ‡°‘¥π‘ —¬„À¡à„π°“√‡≈◊Õ° ◊́ÈÕ

Õ“À“√∑’Ë¡’æ≈—ßß“πµË”

4. °“√‡µ√’¬¡Õ“À“√∑’Ë ‰¡à„ à à«πª√–°Õ∫∑’Ë

„Àâæ≈—ßß“π Ÿß À√◊Õ„ àπâÕ¬∑’Ë ÿ¥ ‡™àπ ª√–‡¿∑‰¢¡—π

À√◊ÕπÈ”¡—π

5. °“√À≈’°‡≈’Ë¬ßÕ“À“√∑’Ë„Àâæ≈—ßß“π Ÿß ‡™àπ

Õ“À“√∑’Ë¡’ª√‘¡“≥¢Õß‰¢¡—πÀ√◊ÕπÈ”µ“≈ Ÿß

6. °“√≈¥¢π“¥¢Õß¿“™π–∑’Ë„ àÕ“À“√≈ß

7. °“√¥◊Ë¡πÈ”Õ¬à“ß‡æ’¬ßæÕÕ¬à“ßπâÕ¬ 6-8

·°â«µàÕ«—π

8. °“√À≈’°‡≈’Ë¬ßÀ√◊Õ≈¥°“√¥◊Ë¡‡§√◊ËÕß¥◊Ë¡

·Õ≈°ÕŒÕ≈å

‚¥¬∑—Ë«‰ª§”·π–π”‡æ’¬ß‡∑à“π’È°Á “¡“√∂≈¥

æ≈—ßß“π∑’ËºŸâªÉ«¬‰¥â√—∫¡“°°«à“ 500 Kcal ÷́Ëß∑”„Àâ

≈¥πÈ”Àπ—°‰¥â ∂â“¡’π—°‚¿™π“°“√∑’Ë‡™’Ë¬«™“≠‡°’Ë¬«°—∫

°“√·π–π”Õ“À“√‡æ◊ËÕ≈¥πÈ”Àπ—°°Á®– “¡“√∂·π–π”

‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¬‘Ëß¢÷Èπ

°≈à“«‚¥¬ √ÿªÀ—«„®¢ÕßÕ“À“√„π°“√≈¥πÈ”

Àπ—° §◊Õ °“√∑”„Àâ‡°‘¥ negative energy balance

„π√–¬–‡«≈“∑’Ëπ“πæÕ ¡§«√ °“√„ÀâÕ“À“√‡æ◊ËÕ≈¥

πÈ”Àπ—°„π·∫∫µà“ßÊ ¥—ß∑’Ë ‰¥â°≈à“«¡“·≈â« ¡’À≈—°

∞“π«à“ “¡“√∂≈¥πÈ”Àπ—°Õ¬à“ß‰¥âº≈ ¥—ßπ—Èπ°“√

·π–π”ºŸâªÉ«¬„Àâ‡≈◊Õ°«‘∏’°“√„¥π—Èπ§«√æ‘®“√≥“ªí®®—¬

3 Õ¬à“ß §◊Õ §«√‡ªìπÕ“À“√∑’Ëæ≈—ßß“πµË” §«“¡™Õ∫

¢Õß·µà≈–∫ÿ§§≈«à“®– “¡“√∂√—∫ª√–∑“πÕ“À“√·∫∫

„¥‰¥â„π√–¬–¬“« ·≈–¡’º≈¥’µàÕ ÿ¢¿“æ·≈–‚√§√à«¡

µà“ßÊ¢ÕßºŸâªÉ«¬·µà≈–√“¬ ‡™àπ ∂â“¡’‰¢¡—π™π‘¥ LDL

 ŸßÕ“®‡≈◊Õ° low-fat approach ‡π◊ËÕß®“° “¡“√∂

≈¥ LDL ‰¥â¥’°«à“  ‡ªìπµâπ  ·≈–‰¡à§«√„Àâ very

low-calorie diet ‚¥¬‰¡à®”‡ªìπ
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14

°“√„™â§≈◊Ëπ‡ ’¬ß –∑âÕπ§«“¡∂’Ë Ÿß°—∫°“√√—°…“
¿“«–ª«¥∑“ß√–∫∫¢âÕµàÕ ‡ÕÁπ ·≈–°≈â“¡‡π◊ÈÕ

≥—Ø∞‘¬“ µ—πµ‘»‘√‘«—≤πåå
ΩÉ“¬‡«™»“ µ√åøóôπøŸ ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬

‡§√◊ËÕß°”‡π‘¥§≈◊Ëπ‡ ’¬ß –∑âÕπ§«“¡∂’Ë ŸßÀ√◊Õ‡ªìπ∑’Ë√Ÿâ®—°°—π∑—Ë«‰ª«à“‡§√◊ËÕßÕ—≈µ√“´“«π¥å∂◊Õ‡ªìπ‡§√◊ËÕß¡◊Õ

∑“ß¥â“π√—ß ’«‘π‘®©—¬´÷Ëß∂Ÿ°π”¡“„™â‡æ◊ËÕ™à«¬„π°“√«‘π‘®©—¬‚√§„Àâ¢âÕ¡Ÿ≈·≈–°”Àπ¥∑‘»∑“ß„π°“√∑”À—µ∂°“√¢Õß

°“√·æ∑¬åÀ≈“¬ “¢“ √«¡∂÷ß·æ∑¬å‡«™»“ µ√åøóôπøŸ´÷ËßµâÕß„™â‡§√◊ËÕß¡◊Õ¥—ß°≈à“« ”À√—∫°“√«‘π‘®©—¬·≈–°“√∑”

À—µ∂°“√„π°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’ªí≠À“ª«¥∑“ß√–∫∫¢âÕµàÕ ‡ÕÁπ ·≈–°≈â“¡‡π◊ÈÕ  ªí®®ÿ∫—π·æ∑¬åÀ≈“¬ “¢“‡¢â“∂÷ß°“√

„™â‡§√◊ËÕß¡◊Õ¥—ß°≈à“«‡æ‘Ë¡¢÷Èπ‡π◊ËÕß®“°‡§√◊ËÕß√ÿàπªí®®ÿ∫—π¡’‡∑§‚π‚≈¬’ ¡—¬„À¡à∑’Ë¡’§«“¡ “¡“√∂ √â“ß¿“æ§ÿ≥¿“æ

∑’Ë¥’·≈–¢≥–‡¥’¬«°—π¡’√“§“‡§√◊ËÕß∑’Ë∂Ÿ°≈ß(1,2)

§«“¡√Ÿâ‡∫◊ÈÕßµâπ‡°’Ë¬«°—∫§≈◊Ëπ‡ ’¬ß –∑âÕπ§«“¡∂’Ë Ÿß„π°“√µ√«®‡ÕÁπ ¢âÕµàÕ ·≈–°≈â“¡‡π◊ÈÕ
(musculoskeletal ultrasonogram, MSK USG)

MSK USG ‡ªìπ°“√„™â§≈◊Ëπ‡ ’¬ß –∑âÕπ∑’Ë¡’§«“¡∂’ËÕ¬Ÿà„π™à«ß 15-5 ‡¡°–‡Œ√‘µ´å (MHz) ÷́Ëß∂◊Õ«à“‡ªìπ

™à«ß§«“¡∂’Ë Ÿß  ≈—°…≥– transducer À√◊Õ probe ®–¡’√Ÿª·∫∫∑’Ë‡√’¬°«à“ linear probe (12-5 MHz) ·≈–

compact linear probe À√◊Õ hockey stick probe (15-7 MHz)(1) ¥—ß√Ÿª∑’Ë 1  „π°“√ √â“ß¿“æ‡π◊ÈÕ‡¬◊ËÕ (soft

tissue) ·≈–°√–¥Ÿ° ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√µ√«®¥â«¬‡§√◊ËÕß magnetic resonance imaging (MRI) ·≈–

computed tomogram (CT)  °“√µ√«®ª√–‡¡‘π‡ÕÁπ ¢âÕµàÕ ·≈–°≈â“¡‡π◊ÈÕ¥â«¬‡§√◊ËÕßÕ—≈µ√“´“«π¥åπ—Èπ¡’
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¢âÕ‰¥â‡ª√’¬∫¥—ßµ“√“ß∑’Ë 1 ¢≥–‡¥’¬«°—π MSK USG

¡’¢âÕ®”°—¥¥—ßµ“√“ß∑’Ë 2(2)  ‚¥¬¢âÕ®”°—¥∑’Ë ”§—≠ §◊Õ

°“√·ª≈º≈¢÷ÈπÕ¬Ÿà°—∫ºŸâµ√«® (operator dependence)

®÷ß®”‡ªìπµâÕßÕ“»—¬ª√– ∫°“√≥å„π°“√µ√«®¢ÕßºŸâ

µ√«®

¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπ∑’Ëª°µ‘¢Õß‡π◊ÈÕ‡¬◊ËÕ
°≈ÿà¡‡ÕÁπ ¢âÕµàÕ ·≈–°√–¥Ÿ°

‡π◊ÈÕ‡¬◊ËÕ·µà≈–™π‘¥¡’§«“¡·µ°µà“ß°—π„π§ÿ≥-

≈—°…≥–¢Õß¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπ (echogenicity) ́ ÷Ëß

 “¡“√∂·∫àß‡ªìπ isoechoic, hypoechoic, anechoic

√Ÿª∑’Ë 1. · ¥ß transducer probe ™π‘¥ linear ∑’Ë„™â„π musculoskeletal ultrasonogram

µ“√“ß∑’Ë 1. ¢âÕ‰¥â‡ª√’¬∫¢Õß musculoskeletal ultrasonogram

High-resolution soft tissue imaging

 “¡“√∂ √â“ß¿“æ real-time

µ√«®ª√–‡¡‘π·∫∫ dynamics

ºŸâµ√«® “¡“√∂¡’ªØ‘ —¡æ—π∏å°—∫ºŸâ∂Ÿ°µ√«®„π√–À«à“ß°“√µ√«®

∂Ÿ°√∫°«π®“°‚≈À–‰¥âπâÕ¬ ‡™àπ metallic implants

 “¡“√∂µ√«®ª√–‡¡‘πÕ’°¢â“ß‡æ◊ËÕ°“√‡ª√’¬∫‡∑’¬∫‰¥âÕ¬à“ß√«¥‡√Á«

 “¡“√∂π”¡“„™â√à«¡°—∫°“√∑”À—µ∂°“√‡æ◊ËÕ‡æ‘Ë¡§«“¡·¡àπ¬”¢ÕßÀ—µ∂°“√

√“§“∂Ÿ°‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√µ√«®¥â«¬ magnetic resonance imaging ·≈– computed tomogram

‰¡àµâÕß —¡º— °—∫√—ß ’

‰¡à¡’¢âÕÀâ“¡„π°“√µ√«®
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·≈– hyperechoic ≈—°…≥–¿“¬„π§≈◊Ëπ‡ ’¬ß –∑âÕπ

(echoctexture or internal echo pattern) √–¥—∫¢Õß

anisotrophy ÷́Ëß‡°‘¥¢÷Èπ‡¡◊ËÕ¿“æ¢Õß‚§√ß √â“ß¡’

≈—°…≥–¡◊¥Õ—π‡π◊ËÕß¡“®“°§≈◊Ëπ‡ ’¬ß‰¡à ‰¥âµ—Èß©“°°—∫

‚§√ß √â“ß  §«“¡ “¡“√∂„π°“√√—∫·√ß°¥ (compres-

sibility) ·≈–°“√ª√“°Ø¢Õß°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥

‡¡◊ËÕµ√«®¥â«¬ doppler  √“¬≈–‡Õ’¬¥¢Õß tissue

echogenicity ¥—ß· ¥ß„πµ“√“ß∑’Ë 3(3)

¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπ (echogenicity)
Echogenicity ¢Õß‡π◊ÈÕ‡¬◊ËÕ·∫àß‡ªìπ hyper-

echoic, hypoechoic, anechoic ·≈– isoechoic

‚§√ß √â“ß∑’Ë¡’≈—°…≥–¢Õß hyperechoic π—Èπ®–¡’ ’

µ“√“ß∑’Ë 2. ¢âÕ®”°—¥¢Õß musculoskeletal altrasonogram

ªí®®—¬¥â“π‡∑§π‘§

- ®”°—¥∫√‘‡«≥∑’Ë∂Ÿ°µ√«® (limited field of view)

- ‰¡à “¡“√∂ª√–‡¡‘π¢âÕµàÕ·≈–°√–¥Ÿ°‰¥âÕ¬à“ß ¡∫Ÿ√≥å

ªí®®—¬¥â“πºŸâµ√«®

- ¢÷Èπ°—∫ºŸâµ√«®‡ªìπÀ≈—°

- Lack of educational infrastructure

- Lack of certification or accreditation process

ªí®®—¬¥â“π‡§√◊ËÕß¡◊Õ

- ¡’§ÿ≥¿“æÀ≈“°À≈“¬·ª√µ“¡‡§√◊ËÕß¡◊Õ

µ“√“ß∑’Ë 3. · ¥ß¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπ∑’Ëª°µ‘¢Õß‡π◊ÈÕ‡¬◊ËÕ

‡π◊ÈÕ‡¬◊ËÕ Echogenicity                Echotexture appearance ‚Õ°“ ∑’Ë‡°‘¥ §ÿ≥≈—°…≥–

Transverse Longitudinal anisotrophy compressibility

Tendon Hyperechoic Broom end Fibrillar  Ÿß ‰¡à¡’

Ligament Hyperechoic Broom end Fibrillar ª“π°≈“ß ‰¡à¡’

Nerve Mixed echogenicity Honey comb Fascicular πâÕ¬ ‰¡à¡’

Muscle Mixed echogenicity Starry night Pennate (feather like) πâÕ¬ ‰¡à¡’

Vessel Hypoechoic or anechoic ‰¡à¡’ ‰¡à¡’ πâÕ¬ ¡’*

  *  “¡“√∂µ√«®æ∫ doppler flow ‰¥â

 «à“ßÀ√◊Õ¢“«°«à“ª°µ‘‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡π◊ÈÕ‡¬◊ËÕ∑’Ë

Õ¬Ÿà√Õ∫  ‚§√ß √â“ß∑’Ë¡’≈—°…≥–¢Õß hypochoic π—Èπ

®–¡’ ’¡◊¥À√◊Õ¥”°«à“ª°µ‘‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡π◊ÈÕ‡¬◊ËÕ

∑’ËÕ¬Ÿà√Õ∫  ‚§√ß √â“ß∑’Ë¡’≈—°…≥–¢Õß anechoic π—Èπ

®–‰¡àª√“°Ø‡ß“ –∑âÕπ·≈–¡’ ’¥” ‚§√ß √â“ß∑’Ë¡’

≈—°…≥–¢Õß isoechoic π—Èπ®–¡’ ’ «à“ß‡∑à“‡∑’¬¡

°—∫‚§√ß √â“ß∑’ËÕ¬Ÿà√Õ∫Ê  echotexture ¢Õß‡π◊ÈÕ‡¬◊ËÕ

‡ªìπ√Ÿª·∫∫¢Õß‡ß“ –∑âÕπ¿“¬„π ¡’≈—°…≥–·µ°µà“ß

°—π‡¡◊ËÕ¡Õß∑“ß transverse À√◊Õ longitudinal ¥—ßπ’È

‡ âπ‡ÕÁπ (tendon) ¡’≈—°…≥–∑’Ë‡√’¬°«à“ fibril-

lar ‡¡◊ËÕ¡Õß∑“ß longitudinal ·≈–¡’≈—°…≥–∑’Ë

‡√’¬°«à“ broom end  ‡¡◊ËÕ¡Õß∑“ß transverse(4-6)

√Ÿª·∫∫‡ß“ –∑âÕπ¥—ß°≈à“«‡°‘¥®“°„¬§Õ≈≈“‡®π∑’ËÕ¬Ÿà

„π‡ âπ‡ÕÁπ´÷Ëß¡’ ground substance ∑’Ë¡’≈—°…≥–

hypoechoic ·∑√°Õ¬Ÿà(4-6)  ‡¬◊ËÕÀÿâ¡ tendon À√◊Õ

synovial sheaths ∑’ËÀÿâ¡Õ¬Ÿà√Õ∫ tendon π—Èπ®–∂Ÿ°

‡ÀÁπºà“πÀ—« transducer ∑’Ë¡’§«“¡∂’Ë¡“°°«à“ 10 MHz

‚¥¬‡ÀÁπ‡ªìπ≈—°…≥–™—Èπ hyperechoic ∑’ËÀàÕ√Õ∫

‡ âπ‡ÕÁπ ¥—ß√Ÿª∑’Ë  2(3)

°√–¥Ÿ° (bone) ¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπ¢Õß

°√–¥Ÿ°·µ°µà“ß®“°‚§√ß √â“ßÕ◊ËπÕ¬à“ß™—¥‡®πµ√ß∑’Ë

¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπ¢Õß°√–¥Ÿ°‡ªìπ¢Õ∫‡ âπµ√ß∑’Ë¡’

≈—°…≥– hyperechoic ¢Õ∫‡ âπµ√ß¡’§«“¡‡√’¬∫·≈–
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‡ÀÁπ‰¥âÕ¬à“ß™—¥‡®π(7-9)  ≈—°…≥– hyperechoic

¢Õß°√–¥Ÿ°‡°‘¥®“° reflectivity ¢Õß acoustic

interface ∑’Ë Ÿß  °“√∑’Ë§≈◊Ëπ‡ ’¬ß –∑âÕπ∂Ÿ° –∑âÕπ

°≈—∫‡°◊Õ∫∑—ÈßÀ¡¥π—Èπ∑”„Àâ‡°‘¥¿“æ∑’Ë¡’≈—°…≥–‡°◊Õ∫

¡◊¥„π∫√‘‡«≥∑’Ë„°≈â‡§’¬ß°—∫°“√ interface ‡√’¬°

ª√“°Ø°“√≥åπ’È«à“ posterior acoustic shadowing

¥—ß√Ÿª∑’Ë 2 º≈∑’Ë‡°‘¥µ“¡¡“ §◊Õ °“√µ√«®‚§√ß √â“ß

µà“ßÊ ¥â«¬§≈◊Ëπ‡ ’¬ß –∑âÕππ—Èπ®–ª√–‡¡‘π‰¥â‡©æ“–

‚§√ß √â“ß∑’ËÕ¬Ÿà‡Àπ◊ÕµàÕ°√–¥Ÿ°  ”À√—∫¢âÕµàÕ°“√µ√«®

¥â«¬§≈◊Ëπ‡ ’¬ß –∑âÕπ∑’Ë¡’§«“¡∂’Ë Ÿß (>10 MHz) π—Èπ

 “¡“√∂√–∫ÿ‚§√ß √â“ß¢Õß°√–¥Ÿ°∑’Ë‡ªìπÕß§åª√–°Õ∫

‡¬◊ËÕÀÿâ¡¢âÕ (joint capsule) ∑’Ë¡’≈—°…≥– hyper-

echoic ·≈–πÈ”„π¢âÕµàÕ (intraarticular fluid) ∑’Ë¡’

≈—°…≥– anechoic  ¢≥–∑’Ë synovium ∑’Ëª°µ‘‰¡à

 “¡“√∂‡ÀÁπ‰¥â®“°°“√µ√«®§≈◊Ëπ‡ ’¬ß –∑âÕπ(7,10-12)

‡ âπª√– “∑ (nerve) ¡’≈—°…≥–∑’Ë‡√’¬°

«à“ fascicular ‡¡◊ËÕ¡Õß∑“ß longitudinal ·≈–

honey comb ‡¡◊ËÕ¡Õß∑“ß transverse ≈—°…≥–

¥—ß°≈à“«‡°‘¥®“°≈—°…≥– hypoechoic ¢Õß nerve

fascicles ∑’ËÀàÕÀÿâ¡¥â«¬‚§√ß √â“ß external ·≈–

interfascicular epineurium ́ ÷Ëß‡ªìπ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π

(connective tissue) ´÷Ëß¡’≈—°…≥– hyperechoic

‡ âπª√– “∑„Àâ¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπ¥’∑’Ë ÿ¥‡¡◊ËÕ¡Õß

∑“ß transverse ¥—ß√Ÿª∑’Ë 3(4,13,14)

‡ÕÁπ√–À«à“ß¢âÕµàÕ (ligaments) „Àâ¿“æ

§≈◊Ëπ‡ ’¬ß –∑âÕπ∑’Ë§≈â“¬§≈÷ß°—∫‡ âπ‡ÕÁπ·µà¡’§«“¡

*‡ÕÁπ

F: fat, B: bone ‡°‘¥ posterior acoustic shadowing ‡¡◊ËÕ —≠≠“≥§≈◊Ëπ‡ ’¬ß°√–∑∫∫√‘‡«≥ cortex ¢Õß bone

√Ÿª∑’Ë 3. · ¥ß * §◊Õ µ”·Àπàß¿“æ median nerve (tran-

verse view) ¡’≈—°…≥–‡ªìπ honey comb ap-

pearance

√Ÿª∑’Ë 2. · ¥ß≈—°…≥–¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπ∑’Ëª°µ‘¢Õß‡ÕÁπ long head of biceps brachii ∑’Ëª°µ‘ √Ÿª´â“¬:

transverse view  √Ÿª¢«“: longitudinal view
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·πàπ∑’ËπâÕ¬°«à“·≈–‡ âπ„¬§Õ≈≈“‡®π¡’√Ÿª·∫∫∑’Ë¡’

°“√°√–®“¬µ—«„πÀ≈“¬∑‘»∑“ß¡“°°«à“´÷Ëß Õ¥§≈âÕß

°—∫§ÿ≥ ¡∫—µ‘°“√√—∫·√ß §«“¡·µ°µà“ßÕ’°ª√–°“√

Àπ÷Ëß√–À«à“ß‡ÕÁπ√–À«à“ß¢âÕµàÕ°—∫‡ âπ‡ÕÁπ §◊Õ ‚§√ß-

 √â“ß∑’Ë¬÷¥√–À«à“ß°√–¥Ÿ°  °“√µ√«®·∫∫ dynamics

„π√–À«à“ß°“√µ√«®¥â«¬§≈◊Ëπ‡ ’¬ß –∑âÕπ “¡“√∂

·¬°√–À«à“ß¿“«–°“√©’°¢“¥¢Õß‡ÕÁπ√–À«à“ß¢âÕµàÕ

·∫∫ high-grade partial tear ·≈–¿“«–°“√

©’°¢“¥¢Õß‡ÕÁπ√–À«à“ß¢âÕµàÕ·∫∫ ¡∫Ÿ√≥å √«¡∂÷ß

°“√ª√–‡¡‘π§«“¡¡—Ëπ§ß¢Õß¢âÕµàÕ(15)

°≈â“¡‡π◊ÈÕ (muscles) ¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπ

¢Õß°≈â“¡‡π◊ÈÕ¡’≈—°…≥–ªπ°—π√–À«à“ß hypoecho-

genicity ·≈– hyperechogenicity ´÷Ëß¡“®“°

‚§√ß √â“ß¢Õß muscle fascicles ∑’Ë¡’≈—°…≥–

hypoechoic ´÷ËßÕ¬Ÿà¿“¬„π perimysium ·≈–

epimysium ∑’Ë¡’≈—°…≥–¢Õß hyperechoic ‡¡◊ËÕ

¡Õß∑“ß¥â“π longitudinal ®–æ∫≈—°…≥–¿“æ§≈◊Ëπ

‡ ’¬ß –∑âÕπ∑’Ë‡À¡◊Õπ¢ππ° (feather) ‡¡◊ËÕ¡Õß∑“ß

¥â“π transverse ®–æ∫≈—°…≥–¿“æ§≈◊Ëπ‡ ’¬ß

 –∑âÕπ∑’Ë‡À¡◊Õπ∑âÕßøÑ“µÕπ°≈“ß§◊π∑’Ë¡’¥“« (starry

night) ¥—ß√Ÿª∑’Ë 4(13,16)

À≈Õ¥‡≈◊Õ¥ (vessels) ¿“æ§≈◊Ëπ‡ ’¬ß

 –∑âÕπ¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß (arteries) ·≈–À≈Õ¥

‡≈◊Õ¥¥” (veins) ¡’≈—°…≥– hypoechoic À√◊Õ

anechoic tubular ´÷Ëß¡’§ÿ≥≈—°…≥– compressi-

bility ‚¥¬À≈Õ¥‡≈◊Õ¥·¥ß¡’≈—°…≥–·≈–æ∫≈—°…≥–

blood flow ºà“π°“√µ√«® doppler

¿“æ anisotrophy
‡ÕÁπ supraspinatus  à«πª≈“¬ (distal)

π—Èπ¡’≈—°…≥–‚§âß  ¥—ßπ—Èπ¡’§«“¡®”‡ªìπ∑’ËµâÕß«“ß

ultrasound transducer „π·π«‡©’¬ß‡æ◊ËÕ„Àâ·π«

§≈◊Ëπ‡ ’¬ßµ—Èß©“°°—∫‚§√ß √â“ß¡“°∑’Ë ÿ¥ ¿“æ ani-

sotrophy ‡°‘¥‰¥â∑—Èß„π°√≥’ longitudinal ·≈–

transverse view ·µà¡—°‡°‘¥°—∫¿“æ„π·π« longi-

tudinal view ¡“°°«à“¥—ß√Ÿª∑’Ë 5  ¥—ßπ—Èπ°“√‡§≈◊ËÕπ

ultrasound transducer ·∫∫∑”¡ÿ¡‰ªµ“¡·π«

¬“«¢Õß tendons ∑’Ëµ√«®®–™à«¬·°â ‰¢ aniso-

trophy ‰¥â  ≈—°…≥– anisotrophy ¡’ª√–‚¬™πå„π

°“√·¬°‚§√ß √â“ß hyperechoic ¢Õß tendons/

ligaments ÕÕ°®“° hyperechoic soft tissues ∑’Ë

Õ¬Ÿà„°≈â°—π  °“√«“ß tranducer ·∫∫∑”¡ÿ¡‡©’¬ß°—∫

√Ÿª∑’Ë 4. · ¥ß≈—°…≥–¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπ∑’Ëª°µ‘¢Õß°≈â“¡‡π◊ÈÕ´â“¬ (longitudinal view) ‡√’¬° feather pattern

·≈–¢«“ (transverse view) ‡√’¬° starry night
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·π«¬“«¢Õß tendons/ligaments ®– √â“ß¿“æ

hypoechoic ́ ÷Ëß∑”„Àâ·¬°ÕÕ°®“°‚§√ß √â“ß hyper-

echoic soft tissues ∑’ËÕ¬Ÿà„°≈â°—π´÷Ëß‰¡à‡°‘¥≈—°…≥–

anisotrophy(10) anisotrophy ∂◊Õ‰¥â«à“‡ªìπ pitfall

À≈—°¢Õß°“√µ√«®¥â«¬§≈◊Ëπ‡ ’¬ß –∑âÕπ ·≈–π”‰ª

 Ÿà°“√·ª≈º≈ false positive(8,9)

¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπ„π°≈â“¡‡π◊ÈÕ·≈–‡ÕÁπ∑’Ë
∫“¥‡®Á∫ (muscle and tendon injury)

°“√∫“¥‡®Á∫¢Õß°≈â“¡‡π◊ÈÕ·≈–‡ÕÁπ “¡“√∂·∫àß

‰¥â‡ªìπ¿“«–‡©’¬∫æ≈—π·≈–¿“«–‡√◊ÈÕ√—ß  “‡Àµÿ¢Õß

¿“«–°“√∫“¥‡®Á∫‡©’¬∫æ≈—π¡’ ¥—ßπ’È direct impact

injury, stretch injury ·≈– penetrating injury  ¿“«–

acute muscle injury ·∫àßµ“¡§≈‘π‘°‰¥â 3 √–¥—∫ ¥—ßπ’È

√–¥—∫ 1 ‰¡àæ∫¿“«– fiber disruption  √–¥—∫ 2

partial tear À√◊Õ moderated fiber disruption

´÷Ëß¡’º≈µàÕ§«“¡·¢Áß·√ß  ·≈–√–¥—∫ 3 complete

fiber disruption(17)  ¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπ¢Õß

°≈â“¡‡π◊ÈÕ∑’Ë∫Õ∫™È”·≈–¡’‡≈◊Õ¥ÕÕ°„π√–¬–‡©’¬∫æ≈—π

¡’≈—°…≥– hyperechoic ¢≥–∑’Ë≈—°…≥–¢Õß partial

fiber disruption ‡ªìπ°“√∫àß™’È∂÷ß¿“«– partial-

thickness tear(18) ·≈–≈—°…≥–¢Õß complete

fiber disruption ‡ªìπ°“√∫àß™’È∂÷ß¿“«– full-thickness

tear  ≈—°…≥–‡¥àπª√–°“√Àπ÷Ëß¢Õß full-thickness

tear §◊Õ muscle À√◊Õ tendon retraction ÷́Ëß

‡ÀÁπÕ¬à“ß™—¥‡®π‡¡◊ËÕ¡’°“√‡§≈◊ËÕπ‰À«¢Õß°≈â“¡‡π◊ÈÕ

·∫∫ active contraction À√◊Õ passive move-

ment ‡¡◊ËÕ‡«≈“ºà“π‰ª hematoma ®–¡’≈—°…≥–

hypoechoic ¡“°¢÷Èπ  ¥—ßπ—Èπ¿“æ§≈◊Ëπ‡ ’¬ß –∑âÕπ

¡’≈—°…≥–ª–ªπ°—π√–À«à“ß hypoechoic ·≈–

hyperechoic ‡¡◊ËÕ°âÕπ‡≈◊Õ¥∑’ËÕ¬Ÿà„π™—Èπ‡π◊ÈÕ‡¬◊ËÕ¡’

°“√ ≈“¬µ—«®–‡ÀÁπ hematoma ¡’¢π“¥‡≈Á°≈ß

·≈–‡√‘Ë¡¡’‡ß“§≈◊Ëπ‡ ’¬ß –∑âÕπª√“°Ø¢÷Èπ‚¥¬‡√‘Ë¡

®“°¢Õ∫πÕ°¢Õß°âÕπ‡≈◊Õ¥  πÕ°®“°π’È¬—ßæ∫

seroma À≈ß‡À≈◊ÕÕ¬Ÿà ‚¥¬¿“æ§≈◊Ëπ‡ ’¬ß¡’≈—°…≥–

anechoic

°“√∫“¥‡®Á∫‡√◊ÈÕ√—ß¢Õß‡ÕÁπ¡—°‡°‘¥®“°°“√„™â

ß“π¡“°‡°‘π (overuse) ·≈–¡—°‡√’¬°¿“«–π’È«à“

tendinosis ¡“°°«à“∑’Ë®–‡√’¬°«à“ tendinitis  ¿“æ

§≈◊Ëπ‡ ’¬ß –∑âÕπ¢Õß¿“«– tendinosis ¡—°æ∫‡ÕÁπ

∑’Ë∫“¥‡®Á∫¡’≈—°…≥–¢Õß hypoechoic swelling ‚¥¬

∑’Ë‰¡à¡’ tendon fiber disruption √«¡∂÷ßµ√«®æ∫

√Ÿª∑’Ë 5. · ¥ß¿“æ anisotrophy (µ”·Àπàß *) ∑’Ë‡°‘¥„π¿“æ‡ÕÁπ supraspinatus longitudinal view
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°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√‰À≈‡«’¬π‚≈À‘µ„π‡ÕÁπ °“√µ√«®

æ∫°“√‰À≈‡«’¬π‚≈À‘µ∑’Ë‡æ‘Ë¡¢÷Èπ‰¡à®”‡ªìπµâÕß —¡æ—π∏å

°—∫°“√Õ—°‡ ∫‡ ¡Õ‰ª‡π◊ËÕß®“°¡’À≈“¬ “‡Àµÿ∑’Ë

 —¡æ—π∏å°—∫¿“«–°“√‰À≈‡«’¬π‚≈À‘µ∑’Ë‡æ‘Ë¡¢÷Èπ (hy-

peremia) ‡™àπ °“√‰À≈‡«’¬π‚≈À‘µ∑’Ë‡æ‘Ë¡¢÷Èπ„π

µ”·Àπàß¢Õß‡ÕÁπ√âÕ¬À«“¬‡ªìπº≈¢Õß¿“«– neo-

vascularity ·≈–¡—°¡’Õ“°“√ª«¥√à«¡¥â«¬  ¿“«–

tendinosis Õ“®æ—≤π“°≈“¬‡ªìπ¿“«– partial-

thickness tear ·≈– full-thickness tear  °“√

∫“¥‡®Á∫‡√◊ÈÕ√—ß¢Õß‡ÕÁπ·≈–°≈â“¡‡π◊ÈÕ∑’Ë∑”„Àâ‡°‘¥°“√

©’°¢“¥µ“¡¡“π—Èπ “¡“√∂°àÕ„Àâ‡°‘¥°≈â“¡‡π◊ÈÕ≈’∫‰¥â

‚¥¬°≈â“¡‡π◊ÈÕ∑’Ë≈’∫¡’≈—°…≥–¢Õß hyperechoic

√à«¡°—∫°“√≈¥¢π“¥≈ß(1)

MSK USG °—∫°“√„™â „π∑“ß‡«™ªØ‘∫—µ‘¥â“π
‡«™»“ µ√åøóôπøŸ
¥â“π°“√«‘π‘®©—¬·≈–°“√«“ß·ºπ°“√√—°…“

µ”·Àπàß∑’Ë¡—°∂Ÿ° àßµ√«® “¡≈”¥—∫‡√’¬ßµ“¡

≈”¥—∫ §◊Õ ¢âÕ‰À≈à  ¢âÕ‡∑â“/ΩÉ“‡∑â“ ·≈–¢âÕ‡¢à“

¢âÕ‰À≈à ‡ªìπµ”·Àπàß∑’Ë∂Ÿ° àßµ√«®¡“°∑’Ë ÿ¥

µ√«®À“° ß —¬«à“‡ÕÁπ long head of biceps brachii

tendon ·≈–‡ÕÁπ°≈ÿà¡ rotator cuff ‡°‘¥¡’°“√

Õ—°‡ ∫‡©’¬∫æ≈—π ‡√◊ÈÕ√—ß ¡’À‘πªŸπÀ√◊Õ¡’°“√©’°¢“¥

´÷ËßÀ“°æ∫¿“«– complete tear ¢Õß rotator

cuff  °“√µ—¥ ‘π„® àßª√÷°…“√—ß ’·æ∑¬å¥â«¬°“√ àß

µ√«® MRI µàÕ‡æ◊ËÕª√–‡¡‘π√–¥—∫§«“¡√ÿπ·√ß®–

™à«¬„π°“√ àßª√÷°…“»—≈¬·æ∑¬å°√–¥Ÿ°·≈–¢âÕµàÕ

¢≥–∑’ËÀ“°æ∫¿“«– partial tear À√◊Õ full thick-

ness tear ¢Õß rotator cuff  °“√µ√«®µ‘¥µ“¡

µàÕ¥â«¬§≈◊Ëπ‡ ’¬ß –∑âÕπ√à«¡°—∫°“√„Àâ°“√√—°…“

·∫∫‰¡àºà“µ—¥°àÕπ®–∂◊Õ‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß  „π°√≥’

µ√«®æ∫¿“«–À‘πªŸπ„π‡ÕÁπ rotator cuff °“√√–∫ÿ

µ”·Àπàß¢ÕßÀ‘πªŸπ¥â«¬§≈◊Ëπ‡ ’¬ß –∑âÕπ‡æ◊ËÕ√—∫°“√

√—°…“µàÕ¥â«¬ extracorporeal shockwave therapy

(ESWT) ®–„Àâª√–‚¬™πå¡“°„π°“√∫√√‡∑“Õ“°“√

ª«¥  µ”·Àπàß labrum ‡ªìπµ”·Àπàß∑’Ë¡’¢âÕ®”°—¥

 ”À√—∫°“√µ√«®¥â«¬ MSK USG  ¥—ßπ—ÈπÀ“°ºŸâªÉ«¬

„Àâª√–«—µ‘¿“«–¢âÕ‰À≈à‰¡à¡—Ëπ§ß·≈–µ√«®√à“ß°“¬∑’Ë

„Àâ¢âÕ¡Ÿ≈ ß —¬∂÷ßæ¬“∏‘ ¿“æ‡°’Ë¬«°—∫ superior

labrum extending from anterior to posterior

(SLAP) À√◊Õ Bankart lesion  °“√ àßµ√«®¥â«¬

MRI ®–‡ªìπ°“√ àßµ√«®∑’Ë‡À¡“– ¡¡“°°«à“ MSK

√Ÿª∑’Ë 6. · ¥ß‡ÕÁπ supraspinatus ∑’Ë¡’æ¬“∏‘ ¿“æ∑—Èß Õß¢â“ß  √Ÿª´â“¬: ‡ÕÁπ supraspinatus ¡’¿“«– tendinosis
·≈– partial thickness tear  √Ÿª¢«“: ¢≥–∑’Ë‡ÕÁπ supraspinatus ¡’¿“«– complete tear ´÷Ëß‰¡àæ∫™—Èπ¢Õß
supraspinatus tendon ‡≈¬
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USG  ¢≥–∑’ËÀ“°‡ªìπ shoulder impingement

syndrome À√◊Õ bicipital tendinitis  °“√©’¥¬“

·∫∫ USK-guided injection ‡æ‘Ë¡®–™à«¬§«“¡

·¡àπ¬”„π°“√©’¥

¢âÕ‡∑â“·≈–ΩÉ“‡∑â“ ‡ªìπµ”·Àπàß∑’Ë∂Ÿ° àßµ√«®

¡“°‡ªìπ≈”¥—∫∑’Ë Õß ‡π◊ËÕß®“°æ∫æ¬“∏‘ ¿“æ‡°’Ë¬«

¢âÕß°—∫ plantar fascia, ligament „π ankle √«¡

∂÷ß achilles tendon  °“√∑√“∫∂÷ßæ¬“∏‘ ¿“æ¥â“π

ligament tear, thickness ¢Õß plantar fascia,

√Ÿª∑’Ë 7. · ¥ß‡ÕÁπ supraspinatus ∑’Ë∂Ÿ°µ√«®æ∫ calcification ∑—Èß longitudinal view ·≈– transverse view

**· ¥ßµ”·Àπàß end-stage calcification ·≈–æ∫≈—°…≥– ´÷Ëßæ∫ posterior acoustic shadowing ‡°‘¥
¢÷Èπ‡¡◊ËÕ§≈◊Ëπ‡ ’¬ß°√–∑∫∫√‘‡«≥ calcification

heel pad thickness, calcific ¢Õß achilles

tendon ·≈– plantar fibroma ®–™à«¬„π°“√

«“ß·ºπ°“√√—°…“∑’Ë∂Ÿ°µâÕß

¢âÕ‡¢à“ ‡ªìπµ”·Àπàß∑’Ë∂Ÿ° àßµ√«®¡“°‡ªìπ

≈”¥—∫∑’Ë “¡ ‡π◊ËÕß®“° MSK USG  “¡“√∂™à«¬

∫Õ°æ¬“∏‘ ¿“æ‡°’Ë¬«°—∫ joint effusion, ligament

√Õ∫¢âÕ‡¢à“ √«¡∂÷ß Baker cyst  MSK USG ¡’¢âÕ

®”°—¥„π°“√µ√«® anterterior cruciate ligament,

posterior cruciate ligament, meniscus ‰¥â‡æ’¬ß

√Ÿª∑’Ë 8. · ¥ß¿“æ plantar fascia  √Ÿª´â“¬: ª°µ‘  √Ÿª¢«“: · ¥ß plantar fasciitis
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√Ÿª∑’Ë 9. · ¥ß left medial collateral ligament tendinosis  · ¥ß∂÷ß superficial layer ¢Õß medial collateral
ligament  √Ÿª ấ“¬: ª°µ‘  √Ÿª¢«“: æ∫≈—°…≥– heterogenous echogenicity

√Ÿª∑’Ë 10. · ¥ß Baker cyst ∑’Ëµ√«®æ∫‰¥â∑“ß posteromedial of knee joint  √Ÿª¢«“: transverse view  √Ÿª´â“¬:
longtidunial view

∫“ß à«π·≈–‰¡à “¡“√∂ª√–‡¡‘π patellar car-

tilage ‰¥â  ¥—ßπ—ÈπÀ“°°“√µ√«®√à“ß°“¬ ß —¬æ¬“∏‘

 ¿“æµ√ß meniscus À√◊Õ patellar cartilage §«√

 àßµ√«®‡æ‘Ë¡‡µ‘¡¥â«¬ MRI

¥â“π°“√∑”À—µ∂°“√
MSK USG ™à«¬„π°“√°”Àπ¥∑‘»∑“ß°“√∑”

À—µ∂°“√·≈–‡æ‘Ë¡§«“¡·¡àπ¬”„π°“√©’¥¬“‡¢â“∑’Ë

µ”·Àπàß¢âÕµà“ßÊ Õ¬à“ß‰√°Áµ“¡¡’°“√»÷°…“‡ª√’¬∫

‡∑’¬∫ª√– ‘∑∏‘¿“æ√–À«à“ß USG-guided technique

°—∫«‘∏’ palpated technique À√◊Õ blinded tech-

nique æ∫∫“ß°“√»÷°…“ π—∫ πÿπ«à“°“√„™â USG-

guided technique ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√√—°…“

¢≥–∑’Ë∫“ß°“√»÷°…“‰¡àæ∫§«“¡·µ°µà“ß„π¥â“π

º≈≈—æ∏å(11,19-21)
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√Ÿª∑’Ë 11. · ¥ß USG-guided injection subdeltoid (subacromial bursa)  √Ÿª¢«“: · ¥ß long head of biceps
brachii  √Ÿª ấ“¬: · ¥ßµ”·Àπàß¢Õß¬“∑’Ë©’¥

∫∑ √ÿª
MSK USG ¡’ª√–‚¬™πå„π°“√‡æ‘Ë¡»—°¬¿“æ

¢Õß·æ∑¬å‡«™»“ µ√åøóôπøŸ°“√¥Ÿ·≈ºŸâªÉ«¬°≈ÿà¡¿“«–

ª«¥∑“ß√–∫∫‡ÕÁπ °≈â“¡‡π◊ÈÕ ·≈–¢âÕµàÕ (muscu-

loskeletal pain)   ”À√—∫°“√«‘π‘®©—¬·≈–°“√

«“ß·ºπ°“√√—°…“ ·æ∑¬å‡«™»“ µ√åøóôπøŸ¡’∫∑∫“∑

„π°“√„™â MSK USG  ¥â“π°“√µ√«®§—¥°√Õß

(screening) À“§«“¡º‘¥ª°µ‘·≈–‡æ◊ËÕæ‘®“√≥“ àß

ª√÷°…“√—ß ’·æ∑¬å ”À√—∫°“√µ√«®∑“ß√—ß ’«‘∑¬“

‡æ‘Ë¡‡µ‘¡µàÕµ“¡§«“¡‡À¡“– ¡ ·≈– ”À√—∫°“√∑”

À—µ∂°“√ ºŸâ‡¢’¬π¡’§«“¡‡ÀÁπ à«πµ—««à“°“√π” MSK

USG ¡“™à«¬„π°“√°”Àπ¥∑‘»∑“ß°“√∑”À—µ∂°“√

‡ªìπ°“√‡æ‘Ë¡§ÿ≥¿“æ„π°“√√—°…“·≈–¡—°æ∫«à“ºŸâªÉ«¬

¡’§«“¡ ∫“¬„®‡æ‘Ë¡¢÷ÈπÀ“°À—µ∂°“√π—Èπ°“√©’¥‡ÕÁπ

¥â«¬¬“°≈ÿà¡ ‡µ’¬√Õ¬¥åπ—Èπ‡π◊ËÕß®“°°“√„™â MSK

USG π—Èπ “¡“√∂ªÑÕß°—π°“√©’¥¬“‡¢â“µ√ß∑’Ë‡ÕÁπ

Õ¬à“ß‰√°Áµ“¡°“√π” MSK USG ¡“„™â„π‡«™ªØ‘∫—µ‘

π—Èπ·¡â«à“§à“„™â®à“¬®–µË”°«à“°“√ àßµ√«® MRI À√◊Õ

CT À≈“¬‡∑à“  ·µà§«√æ‘®“√≥“‡≈◊Õ°„™â„π°√≥’∑’Ë

‡ÀÁπ«à“°“√µ√«®π—Èπ°àÕ„Àâ‡°‘¥ª√–‚¬™πå·°àºŸâªÉ«¬

Õ¬à“ß·∑â®√‘ß·≈–æ‘®“√≥“„™â‚¥¬§”π÷ß∂÷ß§à“„™â®à“¬

¢Õß MSK USG ª√–°Õ∫√à«¡°—π‡æ◊ËÕ‡ªìπ°“√π”

‡§√◊ËÕß¡◊Õ·æ∑¬å¡“„™âµ√«®À√◊Õ∑”À—µ∂°“√Õ¬à“ß ¡
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Diabetic foot ulcers (DFUs) ‡ªìπº≈¢â“ß‡§’¬ß∑’Ë√ÿπ·√ß·≈–æ∫‰¥â∫àÕ¬„πºŸâªÉ«¬∑’Ë‡ªìπ‡∫“À«“π

‚¥¬æ∫«à“„πª√–‡∑»‰∑¬¡’Õ—µ√“°“√∂Ÿ°µ—¥¢“∑’Ë√âÕ¬≈– 25  ·≈–Õ—µ√“°“√‡ ’¬™’«‘µ∑’Ë√âÕ¬≈– 20   “‡Àµÿ¢Õß

°“√‡°‘¥ DFUs π—Èπ æ∫«à“‡°‘¥®“°À≈“°À≈“¬ “‡Àµÿª√–°Õ∫°—π ‰¥â·°à peripheral neuropathy, peripheral

vascular disease leading to inadequate blood flow  ¿“«– foot deformity, delay wound healing

°“√¥Ÿ·≈‡∑â“∑’Ë‰¡à∂Ÿ°µâÕß  °“√„ à√Õß‡∑â“∑’Ë‰¡à‡À¡“– ¡  ‡ªìπµâπ

¥—ßπ—Èπ°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬ DFUs ·∫∫ multidisciplinary approach ®–™à«¬≈¥Õÿ∫—µ‘°“√≥å¢Õß°“√

∂Ÿ°µ—¥Õ«—¬«–·≈–°“√‡ ’¬™’«‘µ≈ß‰¥â  ‚¥¬°“√ approach π’È®–ª√–°Õ∫‰ª¥â«¬À≈“¬ à«π ‰¥â·°à °“√¥Ÿ·≈·º≈

°“√ºà“µ—¥∑”§«“¡ –Õ“¥·º≈ ·≈–ªî¥‡π◊ÈÕ‡¬◊ËÕ∑’Ë¢“¥À“¬ °“√„Àâ¡’‡≈◊Õ¥‰ª‡≈’È¬ßÕ¬à“ß‡æ’¬ßæÕ °“√§«∫§ÿ¡

‡°’Ë¬«°—∫¿“«–‡°≈◊Õ·√à„π√à“ß°“¬ °“√¡’¿“«–‚¿™π“°“√∑’Ë¥’ °“√„™â¬“ªØ‘™’«π–∑’Ë‡À¡“– ¡ °“√‡≈◊Õ°„™â√Õß‡∑â“

·≈–°“√≈ßπÈ”Àπ—°∑’Ë∂Ÿ°µâÕß

„π∫∑§«“¡π’È®–‰¥â°≈à“«∂÷ß„π à«π¢Õß°“√ºà“µ—¥ ‡æ◊ËÕ∑’Ë®–æ¬“¬“¡‡°Á∫Õ«—¬«–„ÀâºŸâªÉ«¬ ·∑π°“√∑’Ë®–µâÕß

µ—¥Õ«—¬«–‰ª ‚¥¬·π«∑“ß°“√¥Ÿ·≈ºŸâªÉ«¬„π°≈ÿà¡π’È„π·ßà¢Õß°“√ºà“µ—¥®–ª√–°Õ∫¥â«¬

1. Stage debridement

1.1 Assess defect

1.2 Goal: wound clean

15

Diabetic foot infection and ulcer:
preservation versus amputation

°«’ ¿—∑√“¥Ÿ≈¬å
¿“§«‘™“ÕÕ√å‚∏ªî¥‘° å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
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1.3 Dressing

2. æ‘®“√≥“ preservation vs amputation

·π«∑“ß°“√ preservation ‡√“®–æ‘®“√≥“µ”·Àπàß

¢Õß·º≈ (hindfoot, midfoot, forefoot)  ¢π“¥¢Õß

·º≈   à«πª√–°Õ∫∑’Ë‰¥â√—∫º≈°√–∑∫ (skin, subcu-

taneous tissue, muscle, tendon, nerve, vessel,

cartilage, bone)

ª°µ‘·≈â«°“√ªî¥·º≈ ‡√“¡—°‡√‘Ë¡®“°«‘∏’∑’Ëßà“¬

‰ª®π«‘∏’∑’Ë´—∫ ấÕπ¡“°¢÷Èπ ‡√‘Ë¡µ—Èß·µà direct closure,

skingraft, local skin flap, distant flap ®π∂÷ß free

flap

°“√ªî¥ flap ®–„™âµàÕ‡¡◊ËÕ‡√“‡¬Á∫ªî¥‰¡à‰¥â À√◊Õ

ªî¥¥â«¬ skin graft ‰¡à‰¥â  ‰¥â·°à  ¡’°“√ expose

tendon, cartilage, bone À√◊Õ joint  ·≈–°“√

æ‘®“√≥“®–„™â«‘∏’ªî¥·º≈·∫∫‰Àπ ‡√“¥Ÿ®“°µ”·Àπàß

¢Õß defect ®–∑”„Àâæ‘®“√≥“‰¥âßà“¬¢÷Èπ ¥—ßπ’È

1. Hindfoot and midfoot: Õ“®„™â«‘∏’ cal-

canectomy+closure, split or full thickness skin

graft  À√◊Õ flap ™π‘¥µà“ßÊ ‰¥â·°à local rotation

flap, reverse pedicle sural flap, flexor digitorum

brevis muscle turnover flap, extensor digitorum

brevis flap, abductor hallucis & abductor digiti

minimi muscle flap, instep island flap, free

muscle or fasciocutaneous flap ∑—Èßπ’È°“√‡≈◊Õ°„™â

°Á¢÷Èπ°—∫≈—°…≥–¢Õß defect, vascular status, weight

bearing or non-weight bearing area, infection

‡ªìπµâπ

2. Forefoot: °“√ coverage ∫√‘‡«≥π’È§àÕπ

¢â“ß¬“°°«à“ ∂â“ªî¥ skin graft ‰¥â ‡√“°Á„™â skin

graft À√◊Õ∂â“ defect ‰¡à„À≠à ‡√“Õ“®„™â local flap

·µà∂â“·º≈°«â“ß defect „À≠à ‡√“Õ“®æ‘®“√≥“∑”

amputation ‡∑à“∑’Ë®”‡ªìπ‡æ◊ËÕ„Àâ defect ‡≈Á°≈ß À√◊Õ

Õ“®µâÕß„™â«‘∏’∑’Ë´—∫´âÕπ‡ªìπ≈—°…≥– free flap ‰ª‡≈¬

‚¥¬ √ÿª·≈â« °“√¥Ÿ·≈√—°…“ DFUs §«√„Àâ°“√

¥Ÿ·≈√—°…“·∫∫ multidisciplinary approach

»—≈¬·æ∑¬å∑—Èß»—≈¬·æ∑¬åÀ≈Õ¥‡≈◊Õ¥ ·≈–»—≈¬·æ∑¬å

°√–¥Ÿ° ‡ªìπÀπ÷Ëß„π∑’¡ß“π∑’Ë®–™à«¬¥Ÿ·≈ºŸâªÉ«¬‡æ◊ËÕ„Àâ

∫√√≈ÿº≈°“√√—°…“∑’Ë¥’ ‚¥¬¢—ÈπµÕπ„π°“√ºà“µ—¥°Á®–

ª√–°Õ∫‰ª¥â«¬ °“√∑” stage debridement ‡æ◊ËÕ

get rid infection ·≈–°“√ coverage defect ¥â«¬

«‘∏’µà“ßÊ ‡æ◊ËÕ∑’Ë®–™à«¬ preserve limb ¢ÕßºŸâªÉ«¬  ·µà

∂â“‡√“‰¡à “¡“√∂°”®—¥°“√µ‘¥‡™◊ÈÕ∑’Ë‡°‘¥¢÷Èπ‰¥â ·≈–

∫“¥·º≈∑’Ë‡°‘¥¢÷ÈπÕ“®°àÕ„Àâ‡°‘¥Õ—πµ√“¬µàÕ™’«‘µ¢Õß

ºŸâªÉ«¬ °ÁÕ“®µâÕßæ‘®“√≥“ amputation ‡æ◊ËÕ√—°…“

™’«‘µ¢ÕßºŸâªÉ«¬‡™àπ°—π (save life >save limb >save

function)
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16

°“√„ÀâŒÕ√å‚¡π‡æ»™“¬
 ”À√—∫ºŸâ™“¬ ŸßÕ“¬ÿ

∏‘µ‘  π—∫∫ÿ≠
¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

ŒÕ√å‚¡π‡æ»™“¬ (androgens)
À¡“¬∂÷ß °≈ÿà¡ŒÕ√å‚¡π™π‘¥ steroids ∑’Ë¡’‚§√ß √â“ß¢Õß “√ carbon ®”π«π 19 µ”·Àπàß (19-carbon

steroid hormone) (√Ÿª∑’Ë 1) ∑”Àπâ“∑’ËÀ≈—°„Àâ‡°‘¥≈—°…≥–¢Õß§«“¡‡ªìπ‡æ»™“¬ (maleness) ·≈–¡’§ÿ≥ ¡∫—µ‘

‡ªìπ anabolic hormone ‡π◊ËÕß®“°§«∫§ÿ¡¥â“π nitrogen retention ·≈–°“√‡º“º≈“≠¢Õß “√Õ“À“√

§“√å‚∫‰Œ‡¥√µ (carbohydrate) ·≈–‰¢¡—π (fat) ª√–°Õ∫¥â«¬

√Ÿª∑’Ë 1. ‚§√ß √â“ß¢ÕßŒÕ√å‚¡π testosterone(1)

13.30-14.45 π.  ÀâÕß A
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ŒÕ√å‚¡π testosterone (T)  √â“ß®“° Leydig

cell ¢ÕßÕ—≥±– (testis) Õ¬Ÿà„µâ°“√§«∫§ÿ¡¢Õß√–∫∫

hypothalamic pituitary gonadal (HPG) axis ´÷Ëß

ª√–°Õ∫¥â«¬ ¡Õß à«π‰Œ‚ª∏“≈“¡—  (hypothalamus)

À≈—ËßŒÕ√å‚¡π gonadotropin-releasing hormone

(GnRH) ‰ª∑’ËµàÕ¡„µâ ¡Õß à«πÀπâ“ (anterior pituitary

gland) ‡æ◊ËÕ°√–µÿâπ°“√À≈—Ëß¢ÕßŒÕ√å‚¡π gonadotro-

pin ‰¥â·°à luteinizing hormone (LH) ·≈– follicle

stimulating hormone (FSH) ‚¥¬∑’ËŒÕ√å‚¡π LH

®–§«∫§ÿ¡°“√ √â“ßŒÕ√å‚¡π T ¢≥–∑’ËŒÕ√å‚¡π FSH

§«∫§ÿ¡°“√∑”ß“π¢Õß sertoli cell ´÷Ëß∑”Àπâ“∑’Ë

spermatogenesis ·≈– “√‡™àπ androgen-binding

protein (ABP), mullerian inhibitory substance

(MIS) ·≈– inhibin ‡ªìπµâπ (√Ÿª∑’Ë 2)

√Ÿª∑’Ë 2. √–∫∫ hypothalamic pituitary gonadal (HPG) axis (§—¥≈Õ°®“° Williams Textbook of Endocrinology.

twelveth edition)
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√à“ß°“¬®–‡√‘Ë¡ √â“ßŒÕ√å‚¡π T µ—Èß·µàÕ“¬ÿ 8

 —ª¥“Àå„π§√√¿å¡“√¥“ (gestation age)  Ÿß ÿ¥∑’ËÕ“¬ÿ

11-14  —ª¥“Àå„π§√√¿å¡“√¥“ ·≈–‡√‘Ë¡≈¥≈ß™à«ß

À≈—ß§≈Õ¥ °≈—∫¡“ Ÿß¢÷ÈπÕ’°™à«ß‡¢â“«—¬Àπÿà¡ (puberty)

·≈–≈¥≈ß‡¡◊ËÕÕ“¬ÿ¡“°¢÷Èπ (√Ÿª∑’Ë 3)

Õ—µ√“°“√ √â“ßŒÕ√å‚¡π T ª√–¡“≥«—π≈– 6-

7 ¡°. §à“ª°µ‘„π‡≈◊Õ¥Õ¬Ÿà√–À«à“ß 300-1,000 π°./

¥≈. ®–¡’√–¥—∫ Ÿß ÿ¥™à«ß‡™â“·≈–µË”™à«ß‡¬Áπ (circa-

dian rhythm) ‚¥¬·µ°µà“ß°—πª√–¡“≥√âÕ¬≈– 30

ƒ¥Ÿ√âÕπ®–¡’√–¥—∫ŒÕ√å‚¡π Ÿß°«à“ƒ¥ŸÕ◊Ëπ‡≈Á°πâÕ¬ (sea-

sonal variation)  ŒÕ√å‚¡π T ‡¡◊ËÕÕ¬Ÿà„π‡≈◊Õ¥®–®—∫

°—∫ sex hormone binding globulin (SHBG) ‡ªìπ

 à«π„À≠à (√âÕ¬≈– 40-50)   à«π∑’Ë‡À≈◊Õ®–®—∫°—∫

albumin ·≈– cortisol binding globulin (CBG)

‡À≈◊Õ‡ªìπ√ŸªÕ‘ √– (free testosterone, FT) ª√–¡“≥

√âÕ¬≈– 1-2 ÷́Ëß‡ªìπ à«π∑’ËÕÕ°ƒ∑∏‘Ï (biologically

active)(2) ‚¥¬®—∫°—∫µ—«√—∫§◊Õ androgen receptor

(AR) (√Ÿª∑’Ë 4)

§”«à“ bioavailable testosterone (bio T)

À¡“¬∂÷ß ŒÕ√å‚¡π∑’ËÕ¬Ÿà„π√Ÿª FT √«¡°—∫ à«π∑’Ë®—∫°—∫

albumin ‡π◊ËÕß®“°ŒÕ√å‚¡π∑’Ë®—∫°—∫‚ª√µ’π albumin

§àÕπ¢â“ßÀ≈«¡·≈– “¡“√∂À≈ÿ¥‡ªìπ√Ÿª FT ‰¥âßà“¬

´÷ËßºŸâ‡™’Ë¬«™“≠∫“ß∑à“π‡™◊ËÕ«à“‡ªìπ à«π∑’ËÕÕ°ƒ∑∏‘Ï‰¥â

πÕ°‡Àπ◊Õ®“° à«π FT

ŒÕ√å‚¡π androgens ™π‘¥Õ◊Ëπª√–°Õ∫¥â«¬

1. ŒÕ√å‚¡π dihydrotestosterone (DHT)

 à«π„À≠à‡ª≈’Ë¬π¡“®“°ŒÕ√å‚¡π T ¥â«¬‡Õπ‰´¡å 5α-

√Ÿª∑’Ë 3. °“√‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫ŒÕ√å‚¡π testosterone µ“¡™à«ßÕ“¬ÿ (§—¥≈Õ°®“° Williams Textbook of Endo-

crinology. Twelveth edition)
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reductase ∑’Ë‡π◊ÈÕ‡¬◊ËÕ (peripheral tissue) ¡’

‡æ’¬ß√âÕ¬≈– 20 ∑’ËÀ≈—Ëß¡“®“° testis ‚¥¬µ√ß

2. ŒÕ√å‚¡π androstenedione (A4)  à«π

„À≠àÀ≈—Ëß®“° testis ·≈– adrenal cortex ¡’ª√–¡“≥

√âÕ¬≈– 15 ∑’Ë‡ª≈’Ë¬π¡“®“° DHEA ·≈– T æ∫«à“

ŒÕ√å‚¡π®– Ÿß ÿ¥™à«ß‡™â“

3. ŒÕ√å‚¡π dehydroepiandrosterone

(DHEA) ‡ª≈’Ë¬π¡“®“° DHEAS ¡’‡æ’¬ß√âÕ¬≈– 10-

20 ∑’ËÀ≈—Ëß®“° testis ·≈– adrenal cortex ŒÕ√å‚¡π

®– Ÿß ÿ¥™à«ß‡™â“

4. ŒÕ√å‚¡π dehydroepiandrosterone sul-

fate (DHEAS) ‡°◊Õ∫∑—ÈßÀ¡¥À≈—Ëß®“° adrenal cor-

tex ‡ªìπŒÕ√å‚¡π‡æ»™“¬∑’Ë¡’ª√‘¡“≥¡“°∑’Ë ÿ¥„π

°√–· ‡≈◊Õ¥·µà¡’ƒ∑∏‘ÏπâÕ¬ √–¥—∫§ß∑’Ëµ≈Õ¥«—π

ŒÕ√å‚¡π estrogen (E) „πºŸâ™“¬ à«π„À≠à¡“

®“°°“√‡ª≈’Ë¬π¢ÕßŒÕ√å‚¡π T ·≈– A4 ∑’Ë°≈â“¡‡π◊ÈÕ

·≈–‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ª√–¡“≥√âÕ¬≈– 20 ‡∑à“π—Èπ∑’Ë

À≈—Ëß®“° testis ∑”Àπâ“∑’Ë§«∫§ÿ¡°“√À≈—ËßŒÕ√å‚¡π

LH ·≈–°“√∑”ß“π¢Õß epiphyseal plate ·≈–

°√–¥Ÿ° (√Ÿª∑’Ë 5)

°“√ÕÕ°ƒ∑∏‘Ï¢ÕßŒÕ√å‚¡π T
¢÷Èπ°—∫√–¥—∫¢ÕßŒÕ√å‚¡π„π‡≈◊Õ¥ ªí®®—¬Õ◊Ëπ∑’Ë

¡’∫∑∫“∑√à«¡¥â«¬ §◊Õ

1. °“√‡ª≈’Ë¬π·ª≈ß¢ÕßŒÕ√å‚¡π∑’ËÕ«—¬«–

‡ªÑ“À¡“¬ ‡™àπ ŒÕ√å‚¡π A4, DHEA ·≈– DHEAS

µâÕß‡ª≈’Ë¬π‡ªìπ ŒÕ√å‚¡π T °àÕπÕÕ°ƒ∑∏‘Ï ·≈–ŒÕ√å‚¡π

T ®–‡ª≈’Ë¬π‡ªìπ√Ÿª active form §◊Õ DHT ‚¥¬

‡Õπ‰´¡å 5α-reductase ·≈–ŒÕ√å‚¡π E  ‚¥¬‡Õπ‰´¡å

aromatase (aromatization) (√Ÿª∑’Ë 6) ¥—ßπ—Èπ

ª√‘¡“≥‡Õπ‰´¡å 5α-reductase ·≈– aromatase ®÷ß

‡ªìπªí®®—¬°”Àπ¥º≈µàÕ¢ÕßŒÕ√å‚¡π androgens

µàÕ‡π◊ÈÕ‡¬◊ËÕ

2. ®”π«π androgen receptor (AR) „π

·µà≈–‡π◊ÈÕ‡¬◊ËÕ √«¡∂÷ßª√– ‘∑∏‘¿“æ¢Õßµ—«√—∫ AR ́ ÷Ëß

ª√–‡¡‘π®“°®”π«π CAG triplet repeat ¢Õß exon

√Ÿª∑’Ë 4. ŒÕ√å‚¡π testosterone ·≈–™π‘¥¢Õß‚ª√µ’π∑’Ë®—∫„π‡≈◊Õ¥ (§—¥≈Õ°®“° Williams Textbook of Endo-

crinology. Twelveth edition)
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∑’Ë 1 (polyglutamine tract polymorphism) ¢Õß

¬’π AR

Àπâ“∑’Ë¢ÕßŒÕ√å‚¡π T
1. °“√æ—≤π“°“√∑“ß‡æ»¢Õß‡æ»™“¬ µ—Èß

·µàÕ“¬ÿª√–¡“≥ 6-12  —ª¥“Àå„π§√√¿å¡“√¥“ ∑”„Àâ

‡°‘¥¿“«– male sexual differentiation °“√‡®√‘≠

‡µ‘∫‚µ¢ÕßÕ«—¬«–‡æ»™“¬ √«¡∂÷ß°“√‡¢â“ Ÿà¿“«– sec-

ondary sex characteristics ¢Õß«—¬√ÿàπ·≈–ºŸâ„À≠à

2. ∫∑∫“∑ ”§—≠¢Õß¢∫«π°“√ spermato-

genesis

3. °“√‡ª≈’Ë¬π·ª≈ß∑“ßÕ“√¡≥å ·≈– µ‘

ªí≠≠“ ‰¥â·°à §«“¡§‘¥√‘‡√‘Ë¡ §«“¡°â“«√â“« (aggres-

siveness) ·≈–§«“¡µâÕß°“√∑“ß‡æ» (libido)

4. °“√‡ª≈’Ë¬π·ª≈ß¢Õß°≈â“¡‡π◊ÈÕ ŒÕ√å‚¡π T

∑”Àπâ“∑’Ë ”§—≠‡°’Ë¬«°—∫ nitrogen retention ∑”„Àâ

¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß muscle strength ·≈– volume

5. º≈µàÕ°√–¥Ÿ° ºà“π∑“ßŒÕ√å‚¡π DHT ·≈–

E ∑”„Àâ¡’°“√°√–µÿâπ°“√∑”ß“π¢Õß osteoblast ·≈–

≈¥°“√∑”ß“π¢Õß osteoclast ∑”„Àâ bone mineral

density ¡“°¢÷Èπ

πÕ°®“°π’È¬—ß¡’º≈µàÕ sebaceous gland ∑”„Àâ

√Ÿª∑’Ë 5. °“√ √â“ßŒÕ√å‚¡π androgens ¢ÕßºŸâ™“¬(3)

À¡“¬‡Àµÿ ‡Õπ‰´¡å„π·µà≈–¢—Èπ 1: cytochrome P-450scc, 2: 3β-hydroxysteroid dehydrogenase ·≈– ∆5,  ∆4-isomerase,

3: cytochrome P-450c17 (17α-hydroxylase), 4: cytochrome P-450c17 (17,20-lyase), 5: 17-ketosteroid reductase, 6: aromatase
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¡’°“√ √â“ß‰¢¡—π∑’Ëº‘«Àπ—ß¡“°¢÷Èπ ‡°‘¥ ‘« º≈µàÕ°“√

 √â“ß‡¡Á¥‡≈◊Õ¥·¥ß (erythropoiesis) ‚¥¬°“√

°√–µÿâπ∑’Ë‰¢°√–¥Ÿ° ·≈–‰µ ‡ªìπµâπ

¥—ßπ—Èπ§«“¡º‘¥ª°µ‘∑“ß§≈‘π‘°¢Õß°“√¢“¥

ŒÕ√å‚¡π T (low T)(4-9) ª√–°Õ∫¥â«¬ (µ“√“ß∑’Ë 1)

1. ≈—°…≥–§«“¡‡ªìπºŸâ™“¬∑’Ë≈¥≈ß (male

hypogonadism) ª√–‡¡‘π®“°§«“¡µâÕß°“√∑“ß

‡æ» (loss of libido)  ¡√√∂¿“æ∑“ß‡æ» (erectile

quality/frequency) ª√‘¡“≥¢πµ“¡√à“ß°“¬ °√≥’

∑’Ë‡°‘¥„π™à«ß«—¬√ÿàπ®–‡°‘¥ªí≠À“°“√‡¢â“ Ÿà«—¬Àπÿà¡™â“

(delayed puberty)

2. ‡ªìπÀ¡—πÀ√◊Õ¡’∫ÿµ√¬“° (infertility)

√Ÿª∑’Ë 6. °“√‡ª≈’Ë¬π¢Õß ŒÕ√å‚¡π testosterone ‰ª‡ªìπ dihydrotestosterone ·≈– estrogen (§—¥≈Õ°®“°

Williams Textbook of Endocrinology. Twelveth edition)
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3. °“√≈¥≈ß¢Õß¡«≈°√–¥Ÿ° (osteopenia/

osteoporosis) √à«¡°—∫§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ

∑’Ë≈¥≈ß∑”„Àâ¡’§«“¡‡ ’Ë¬ßµàÕ°“√≈â¡ (fall) ·≈–

°√–¥Ÿ°À—°  ¿“«– low T ∂◊Õ‡ªìπ “‡Àµÿ ”§—≠¢Õß

¿“«– male osteoporosis ∂÷ß·¡â®–‰¡à¡’°“√»÷°…“

∂÷ß§«“¡ —¡æ—π∏å¢Õß Õß¿“«–‚¥¬µ√ß ‡™◊ËÕ«à“ºŸâªÉ«¬

™“¬∑’Ë¡’°√–¥Ÿ°À—°¢Õß –‚æ° (hip fracture) ·≈–

°√–¥Ÿ° —πÀ≈—ß (vertebral fracture) ª√–¡“≥√âÕ¬

≈– 50 ·≈–√âÕ¬≈– 20 πà“®–¡’ “‡Àµÿ®“°¿“«–

low T6

4. °“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕ“√¡≥å ‰¥â·°à de-

pressive mood, irritability ·≈– poor concentra-

tion

5. §«“¡®”·≈–°“√∑”ß“π¢Õß√–∫∫ª√– “∑

æ∫«à“ºŸâªÉ«¬¿“«– low T ®–¡’§«“¡ “¡“√∂¥â“π

visual memory, verbal memory, visuospatial

function ·≈– visuomotor scanning ≈¥≈ß

6. √Ÿª√à“ß®–¡’≈—°…≥–Õâ«π·∫∫≈ßæÿß ª√‘¡“≥

‰¢¡—πµ“¡√à“ß°“¬‡æ‘Ë¡¢÷Èπ ·≈–‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ

°≈ÿà¡Õ“°“√ metabolic syndrome ‚√§‡∫“À«“π

(type 2 diabetes mellitus, T2DM) ·≈–‚√§

À≈Õ¥‡≈◊Õ¥À—«„®µ’∫ (cardiovascular disease,

CVD) √–¥—∫¢ÕßŒÕ√å‚¡π T ®–·ª√º°º—π°—∫°“√

Àπ“µ—«¢Õßºπ—ßÀ≈Õ¥‡≈◊Õ¥·¥ß„À≠à∑’Ë§Õ (internal

carotid artery thickness) √«¡∂÷ßªí®®—¬‡ ’Ë¬ß¢Õß

°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥µ’∫ ‰¥â·°à √–¥—∫ choles-

terol, low-density lipoprotein (LDL) fibrinogen

·≈– plasminogen activator inhibitor type-1

(PAI-1)

7. §«“¡º‘¥ª°µ‘¢Õß°“√πÕπ (sleep distur-

bance)

8. ª√– ‘∑∏‘¿“æ°“√∑”ß“π·≈–§ÿ≥¿“æ™’«‘µ

∑’Ë≈¥≈ß (quality of life, QoL) ‰¥â·°à diminished

motivation, fatigue ·≈– decreased energy

‡ªìπµâπ

¿“«–æ√àÕßŒÕ√å‚¡π‡æ»™“¬¢ÕßºŸâ™“¬ Ÿß
Õ“¬ÿ (andropause)

À¡“¬∂÷ß °“√‡ª≈’Ë¬π·ª≈ß¥â“π√à“ß°“¬·≈–

Õ“√¡≥å ‡π◊ËÕß®“°°“√≈¥≈ß¢ÕßŒÕ√å‚¡π‡æ»™“¬∑’Ë

‡°‘¥„πºŸâ™“¬∑’Ë¡’Õ“¬ÿ¡“°¢÷Èπ  °“√„™â§”«à“ andro-

pause π—Èπ  ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫¿“«– menopause

¢Õß‡æ»À≠‘ß ·µà¡’§«“¡·µ°µà“ß°—π §◊Õ ¿“«–

menopause π—Èπ°“√∑”ß“π¢Õß√—ß‰¢à®–À¬ÿ¥∑—π∑’

®π¡’¿“«– ovarian failure  ·µà¿“«– andropause

π’È testis ¬—ß “¡“√∂∑”ß“π‰¥â·µà§àÕ¬≈¥≈ß

®“°°“√»÷°…“∑“ß√–∫“¥«‘∑¬“æ∫«à“§«“¡™ÿ°

¢Õß¿“«–æ√àÕßŒÕ√å‚¡π‡æ»™“¬∑’ËÕ“¬ÿ¡“°°«à“ 45

ªï Õ¬Ÿà√–À«à“ß√âÕ¬≈– 12-38 ·≈–®–æ∫§à“ Ÿß¢÷Èπ„π

§πÕâ«π ‡∫“À«“π™π‘¥∑’Ë 2 ·≈–Õ“¬ÿ∑’Ë¡“°¢÷Èπ(4,8,9)

µ“√“ß∑’Ë 1. §«“¡ —¡æ—π∏å¢Õß§«“¡º‘¥ª°µ‘¢Õß¿“«–æ√àÕßŒÕ√å‚¡π‡æ»™“¬·≈–√–¥—∫ŒÕ√å‚¡π testosterone (T)(7-9)

Õ“°“√∑“ß§≈‘π‘° √–¥—∫¢ÕßŒÕ√å‚¡π T (π“‚π‚¡≈/≈.)

§«“¡µâÕß°“√∑“ß‡æ»≈¥≈ß §«“¡ÕàÕπ‡æ≈’¬ ‰¡à°√–©—∫°√–‡©ß <12

§«“¡º‘¥ª°µ‘∑“ßÕ“√¡≥å °“√πÕπÀ≈—∫ °≈ÿà¡Õ“°“√‡¡µ–∫Õ≈‘° <10

   (metabolic syndrome) ‡™àπ ‡∫“À«“π Õâ«π≈ßæÿß

 ¡√√∂¿“æ∑“ß‡æ»≈¥≈ß √âÕπ«Ÿ∫«“∫ <8



152 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

(µ“√“ß∑’Ë 2)

µ“√“ß∑’Ë 2.  °“√»÷°…“§«“¡™ÿ°·≈–Õÿ∫—µ‘°“√≥å¢Õß¿“«– low T „π°≈ÿà¡ºŸâªÉ«¬™“¬ ŸßÕ“¬ÿ(8)

°“√»÷°…“ °≈ÿà¡ª√–™“°√ º≈°“√»÷°…“ ‡°≥±å°“√«‘π‘®©—¬

European 3,219 √“¬ 1. §«“¡™ÿ°¢Õß¿“«– low T ∑—ÈßÀ¡¥√âÕ¬≈– TT <320 π°./¥≈.

  Male Aging Õ“¬ÿ 40-79 ªï    2.1 (11 π“‚π‚¡≈/≈.) ·≈– FT

  Study (cross-sectional 2. ®”·π°µ“¡™à«ßÕ“¬ÿæ∫«à“‡æ‘Ë¡¢÷Èπ®“° <64 æ‘‚§ °./¡≈. (220

  study)    ™à«ßÕ“¬ÿ 40-49 ªï √âÕ¬≈– 0.1 ™à«ßÕ“¬ÿ æ‘‚§‚¡≈/≈.)

   50-59 ªï √âÕ¬≈– 0.6  60-69 ªï √âÕ¬≈– «—¥¥â«¬«‘∏’ LCMS

   3.2 ·≈– 70-79 ªï √âÕ¬≈– 5.1

3. æ∫§«“¡™ÿ°‡æ‘Ë¡¢÷Èπ„π°≈ÿà¡∑’Ë¡’§à“ BMI ∑’Ë

    Ÿß·≈–¡’‚√§√à«¡ (co-existing illnesses)

The Baltimore 819 √“¬ 1. ŒÕ√å‚¡π T ≈¥≈ßÕ—µ√“§ß∑’Ë 3.2 π“‚π°./ TT <325 π“‚π°./¥≈.

  Longitudinal Õ“¬ÿ‡©≈’Ë¬ 53.8 ªï    ¥≈. (-0.124 π“‚π‚¡≈/≈.) µàÕªï «—¥¥â«¬«‘∏’ RIA

  Study of   + 16 ªï 2. Õÿ∫—µ‘°“√≥å¢Õß¿“«– low T ™à«ßÕ“¬ÿ 50-

  Aging   µ—Èß·µà §.». 1961    59 ªï √âÕ¬≈– 20  ™à«ßÕ“¬ÿ 60-69 ªï

  ∂÷ß 1995    √âÕ¬≈– 30  ·≈– 70-79 ªï √âÕ¬≈– 50

  (longitudinal

  study)

The Massa- 1,667 √“¬ 1. Crude prevalence ∑’Ë®ÿ¥‡√‘Ë¡µâπ√âÕ¬≈– TT <200 π“‚π°./¥≈. À√◊Õ

  chusetts Õ“¬ÿ 40-70 ªï    6.0 ·≈–™à«ßµ‘¥µ“¡√âÕ¬≈– 12.3 TT 200-400 π“‚π°./¥≈.

  Male Aging §.». 1987 ∂÷ß 1989 2. Crude incidence rate 12.3 µàÕ 1,000 ·≈– FT <8.91 π“‚π°./¥≈.

  Study (longitudinal study)    √“¬µàÕªï «—¥¥â«¬«‘∏’ RIA

  (MMAS) 3. TT ≈¥≈ßÕ—µ√“√âÕ¬≈– 10.1 µàÕ 10 ªï

   ¢≥–∑’Ë FT ≈¥≈ß√âÕ¬≈– 23.8 µàÕ 10 ªï

Boston Area 1,475 √“¬ 1. Crude prevalence √âÕ¬≈– 5.6 TT <300 π“‚π°./¥≈. ·≈–

  Community Õ“¬ÿ 30-79 ªï 2. §à“§«“¡™ÿ° ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 3.1-7.0 FT <5 π“‚π°./¥≈.

  Health Sur- 47±12.5 ªï    °√≥’∑’ËÕ“¬ÿπâÕ¬°«à“ 70 ªï ·≈–√âÕ¬≈–

  vey (BACH)    18.4  °√≥’∑’ËÕ“¬ÿ¡“°°«à“ 70 ªï

3. ®”π«πµ—«Õ¬à“ß√âÕ¬≈– 24 æ∫«à“¡’ §à“

   TT <300 π“‚π°./¥≈. ·≈–√âÕ¬≈– 11

    ¡’§à“ FT <5 π“‚π°./¥≈.
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æ¬“∏‘°”‡π‘¥
ºŸâ™“¬∑’Ë ŸßÕ“¬ÿ¢÷Èπ®–¡’√–¥—∫ŒÕ√å‚¡π T ≈¥≈ß

´÷Ëß·µ°µà“ß°—π∑—Èß„π¥â“πÕ—µ√“∑’Ë≈¥≈ß ·≈–√–¥—∫µË” ÿ¥

‚¥¬‡©≈’Ë¬ŒÕ√å‚¡π T ®–≈¥≈ßª√–¡“≥√âÕ¬≈– 1 µàÕ

ªïµ—Èß·µàÕ“¬ÿ 30 ªï¢÷Èπ‰ª ·µà°“√‡ª≈’Ë¬π·ª≈ß¥—ß

°≈à“«Õ“®‰¡à‡ÀÁπ™—¥‡®π®“°√–¥—∫ŒÕ√å‚¡π T „π√Ÿª

total form ‡π◊ËÕß®“°¢≥–∑’Ë FT ≈¥≈ßπ—Èπ √–¥—∫¢Õß

SHBG ®– Ÿß¢÷Èπ  °≈‰°¢Õß¿“«–π’È‡™◊ËÕ«à“‡°‘¥®“°

1. °“√‡ª≈’Ë¬π·ª≈ß¢ÕßŒÕ√å‚¡π∑’Ë§«∫§ÿ¡

leydig cell  §à“‡©≈’Ë¬¢ÕßŒÕ√å‚¡π LH ®– Ÿß¢÷Èπµ“¡

Õ“¬ÿ ·µàª√‘¡“≥ (amplitude) ·≈–§«“¡∂’Ë (fre-

quency) ≈¥≈ß ÷́Ëß‡¡◊ËÕ∑¥ Õ∫¥â«¬°“√°√–µÿâπ¥â«¬

°“√©’¥ gonadotropic-releasing hormone

(GnRH) æ∫°“√µÕ∫ πÕßª°µ‘ ´÷ËßÕ“®·ª≈«à“¡’

§«“¡º‘¥ª°µ‘„π à«π hypothalamus

2. °“√‡æ‘Ë¡¢÷Èπ¢Õß SHBG ́ ÷Ëß¬—ß‰¡à∑√“∫°≈‰°

∑”„Àâ√–¥—∫¢Õß FT ≈¥≈ß  ¥—ß‡™àπ ºŸâ™“¬Õ“¬ÿ 75 ªï

®–¡’√–¥—∫ŒÕ√å‚¡π T ª√–¡“≥ 2 „π 3 ¢ÕßºŸâ™“¬

Õ“¬ÿ 25 ªï  ·µà√–¥—∫¢Õß FT ·≈– bio T ®–‡À≈◊Õ

ª√–¡“≥ 1 „π 2 ‡∑à“π—Èπ

3. °“√ √â“ßŒÕ√å‚¡π‡æ»™“¬®“° adrenal

cortex ≈¥≈ß

4. ª√‘¡“≥¢Õßµ—«√—∫  AR ¢ÕßÕ«—¬«– ≈¥≈ß

πÕ°®“°π’ÈŒÕ√å‚¡πÕ◊Ëπ∑’Ë‡ª≈’Ë¬π·ª≈ß‡¡◊ËÕÕ“¬ÿ

 Ÿß¢÷Èπ ·≈–Õ“®‡°’Ë¬«¢âÕß°—∫¿“«– andropause

‰¥â·°à °“√≈¥≈ß¢Õß growth hormone, melato-

nin, DHEA, DHEAS ·≈–√–¥—∫ leptin ∑’Ë Ÿß¢÷Èπ

¥—ßπ—Èπ¬—ß¡’¢âÕ∂°‡∂’¬ß«à“  °“√‡ª≈’Ë¬π·ª≈ß¢Õß

ŒÕ√å‚¡π‡æ»™“¬∑’Ë‡°‘¥¢÷Èππ—Èπ‡ªìπ “‡Àµÿ¢Õß§«“¡

º‘¥ª°µ‘∑’Ëæ∫ À√◊Õ‡ªìπº≈≈—æ∏å®“°§«“¡‡ ◊ËÕ¡¢Õß

√à“ß°“¬

°“√«‘π‘®©—¬
§”«à“ ¿“«–æ√àÕßÀ√◊Õ¢“¥ŒÕ√å‚¡π‡æ»™“¬

(male hypogonadism) À√◊Õ low T À¡“¬∂÷ß °≈ÿà¡

Õ“°“√∑“ß§≈‘π‘°∑’Ë‡°‘¥®“°ŒÕ√å‚¡π T ∑’ËµË”°«à“ª°µ‘

‡°≥±å°“√«‘π‘®©—¬ª√–°Õ∫¥â«¬ Õ“°“√·≈–Õ“°“√

· ¥ß√à«¡°—∫√–¥—∫ŒÕ√å‚¡π T ∑’ËµË” ‚¥¬‡®“–µ√«®

™à«ß‡™â“ (7.00-11.00 π.) Õ¬à“ßπâÕ¬ 2 §√—Èß °√≥’∑’Ë

¡’ªí≠À“„π°“√·ª≈º≈ §«√‡≈◊Õ°„™â§à“¢Õß FT À√◊Õ

bio T ¡“°°«à“ total T (µ“√“ß∑’Ë 3)

°√≥’∑’Ë§à“ŒÕ√å‚¡π T ¡“°°«à“ 350 π“‚π°./¥≈.

µ“√“ß∑’Ë 3. ‡°≥±å°“√«‘π‘®©—¬¿“«– male hypogonadism À√◊Õ low testosterone (T)(8,9)

 ¡“§¡∑’Ë°”Àπ¥‡°≥±å°“√«‘π‘®©—¬ √–¥—∫¢ÕßŒÕ√å‚¡π T

π“‚π‚¡≈/≈. π“‚π°./¥≈. π“‚π°./¥≈.

EAA, ISA, ISSAM <12 (mild) <3.40 <340

EAU, ASA, ISSM <8 (severe) <2.31 <231

Endocrine society <10.4 <3.00 <300

AACE <7 <2.00 <200

EAA: European Academy of Andrology, ISA: International Society of Andrology, ISSAM: International Society for the Study

of the Aging Male, EAU: European Association of Urology, ASA: American Society of Andrology, ISSM: International of

Sexual Medicine, AACE: American Association of Clinical Endocrinologists
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 “¡“√∂µ—¥¿“«– low T ÕÕ°®“°°“√«‘π‘®©—¬‰¥â

°√≥’∑’Ë§à“ŒÕ√å‚¡π T µË”°«à“ 300 π“‚π°./¥≈.

πà“®–‰¥âª√–‚¬™πå®“°°“√‰¥â√—∫ŒÕ√å‚¡π T ™¥‡™¬

°√≥’∑’Ë§à“ŒÕ√å‚¡π T Õ¬Ÿà√–À«à“ß 230-350

π“‚π°./¥≈. («—¬√ÿàπÀ√◊ÕºŸâ„À≠à) À√◊Õ 300-500 π“

‚π°./¥≈. (ºŸâ ŸßÕ“¬ÿ) §«√‡≈◊Õ°„™â«‘∏’ FT À√◊Õ bio T

§«√«—¥ŒÕ√å‚¡π LH ‡æ◊ËÕ·¬°™π‘¥§«“¡º‘¥

ª°µ‘«à“‡ªìπ primary À√◊Õ secondary À√◊Õ mixed

hypogonadism  ¿“«– low T „πºŸâ ŸßÕ“¬ÿ √–¥—∫

LH ®–‰¡à Ÿß§≈â“¬°—∫¿“«– secondary hypogo-

nadism ·µà√–¥—∫ŒÕ√å‚¡π T §«√¡“°°«à“ 150

π“‚π°./¥≈. °√≥’∑’ËµË”°«à“§à“¥—ß°≈à“«§«√§âπÀ“ “‡Àµÿ

¢Õß secondary hypogonadism °àÕπ‡ ¡Õ

À¡“¬‡Àµÿ
1. Õ“®§—¥°√Õß (screening test) ‚¥¬Õ“»—¬

·∫∫ Õ∫∂“¡ (questionnaire) (µ“√“ß∑’Ë 4) ´÷Ëß¡’

§«“¡‰«ª√–¡“≥√âÕ¬≈– 90-97 ·µà¡’§à“ specificity

ª√–¡“≥√âÕ¬≈– 30-40

2. °“√«—¥§à“ free androgen index (FAI)

´÷ËßÀ¡“¬∂÷ß °“√π”§à“ total T ¡“À“√¥â«¬§à“ SHBG

æ∫«à“¡’§«“¡ —¡æ—π∏å°—∫ FT ‡©æ“–„π‡æ»À≠‘ß

‡∑à“π—Èπ ‰¡à§«√π”¡“„™â°—∫‡æ»™“¬

3. °“√«—¥√–¥—∫ FT ∑’Ë¡’§«“¡·¡àπ¬” §◊Õ °“√

µ√«®¥â«¬«‘∏’ mass spectrophotometry (LC-MS/

MS) À√◊Õ°“√«‘∏’§”π«π  “¡“√∂‡¢â“‰ª∑’Ë http://

issam.ch/freetesto.htm

µ“√“ß∑’Ë 4. ·∫∫ª√–‡¡‘π∑“ß§≈‘π‘°¢Õß¿“«– low testosterone (T)5

AMS ADAM MMAS ANDROTEST

1. General well-being 1. Low libido 1. Age 1. Age
2. Joint pain and muscular 2. Lack of energy 2. Diabetes 2. History of delayed puberty
 ache 3. Decrease in strength 3. Asthma 3. History of pituitary diseases

3. Sweating 4. Lose of height 4. Sleep quality 4. History of cryptorchidism
4. Sleep problems 5. Decreased enjoyment 5. Smoking habit 5. Severe erectile dysfunction
5. Tiredness    of life 6. Headache 6. Frequency of nocturnal
6. Irritability 6. Sadness 7. Sexual problems    erections
7. Nervousness 7. Sexual problems 8. Managing ability 7. Frequency of masturbation
8. Anxiety 8. Reduced sport 9. Height and weight 8. Feeling during autoerotism
9. Lacking vitality    performance 9. Sexual desire
10. Decreased muscular 9. Tiredness after 10. History of ejaculate

 strength    dinner     volume reduction
11. Depression 10. Reduced work 11. History of delayed
12-13. Burn out feelings     performance     ejaculation
14. Reduction of beard 12. Body mass index

 growth
15. Decreased sexual

 performance
16. Reduced sleep related

 erections
17. Low libido

AMS: Aging Male Score, ADAM: Androgen Deficiency in Aging Male scale, MMAS: Massachusetts Male Aging Study scale
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°“√«‘π‘®©—¬¿“«– andropause „™â‡°≥±å‡¥’¬«

°—∫¿“«– male hypogonadism ∑—Ë«‰ª ´÷Ëß®–æ∫

ªí≠À“∫“ßª√–°“√ ‡™àπ Õ“√¡≥å´÷¡‡»√â“ ÕàÕπ‡æ≈’¬

§«“¡‰¡à°√–©—∫°√–‡©ß¢ÕßºŸâªÉ«¬Õ“®‡°‘¥®“°¿“«–

low T À√◊Õ‡ªìπº≈¡“®“°§«“¡™√“À√◊Õ‚√§ª√–®”

µ—«¢ÕßºŸâªÉ«¬ À√◊Õ¬“∑’ËºŸâªÉ«¬‰¥â√—∫  πÕ°®“°π’È°“√„™â

‡°≥±å loss of libido „πºŸâ™“¬∑’Ë Ÿß (>70 ªï) æ∫«à“

¡’§«“¡·¡àπ¬”∑’Ë‰¡à¥’

ªí®®—¬∑’Ë¡’º≈µàÕ°“√«—¥√–¥—∫ŒÕ√å‚¡π T
1. °“√À≈—Ëß¢ÕßŒÕ√å‚¡π¡’≈—°…≥–‡ªìπ pulse

·≈–·µ°µà“ß„π·µà≈–™à«ß‡«≈“ √«¡∂÷ßƒ¥Ÿ°“≈ ∑”„Àâ

√–¥—∫ŒÕ√å‚¡π™à«ß‡™â“¢Õß·µà≈–«—π®÷ß‰¡à‡∑à“°—π

2. ‡™◊ÈÕ™“µ‘·≈–°√√¡æ—π∏ÿå §«√„™â‡°≥±å

¡“µ√∞“π ”À√—∫·µà≈–‡™◊ÈÕ™“µ‘

3. ª√‘¡“≥‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π æ∫«à“§πÕâ«π´÷Ëß¡’

¿“«– insulin resistance ®–¡’ª√‘¡“≥ SHBG ≈¥

≈ß∑”„Àâ√–¥—∫¢Õß total T µË”≈ß °√≥’∑’ËÕâ«π¡“°

(body mass index >35 °°./µ√.¡.) ®–∑”„Àâ√–¥—∫

FT ≈¥≈ß√à«¡¥â«¬ §«“¡Õâ«π¬—ß¡’º≈µàÕ√–¥—∫¢Õß

ŒÕ√å‚¡π DHEA ·≈– DHEAS ≈¥≈ß

4. §«“¡‡§√’¬¥∑“ß°“¬·≈–®‘µ„® ∑”„Àâ

ŒÕ√å‚¡π GnRH ≈¥≈ß   àßº≈„ÀâŒÕ√å‚¡π T µË”°«à“

§«“¡‡ªìπ®√‘ß

5. °“√«—¥√–¥—∫ŒÕ√å‚¡π DHT „π‡≈◊Õ¥®–

‰¡à —¡æ—π∏å°—∫√–¥—∫ŒÕ√å‚¡π∑’ËÕ«—¬«–∑’ËÕÕ°ƒ∑∏‘Ï

(target organ) ‡™àπ‡¥’¬«°—∫√–¥—∫¢ÕßŒÕ√å‚¡π E

¢ÕßºŸâ™“¬®–µË”¡“° ∑”„Àâ‡°‘¥§«“¡º‘¥æ≈“¥„π°“√

µ√«®«—¥‰¥â

πÕ°®“°π’È √–¥—∫¢Õß SHBG ·≈– total T

®–‡æ‘Ë¡¢÷Èπ™—Ë«§√“«À≈—ß°“√ÕÕ°°”≈—ß°“¬   à«π°“√

 Ÿ∫∫ÿÀ√’Ë àßº≈„Àâ√–¥—∫¢ÕßŒÕ√å‚¡π T √«¡∂÷ß FT

ŒÕ√å‚¡π DHEA ·≈– DHEAS  Ÿß°«à“ª°µ‘  ·≈–

°“√¥◊Ë¡ ÿ√“∑”„Àâ√–¥—∫ŒÕ√å‚¡π T ·≈– FT ≈¥≈ß

§«“¡ —¡æ—π∏å√–À«à“ß¿“«– low T ·≈–°≈ÿà¡
Õ“°“√ metabolic syndrome ‡∫“À«“π
·≈– atherosclerosis

ŒÕ√å‚¡π T ¡’∫∑∫“∑„π°“√¬—∫¬—Èß°“√¥Ÿ¥ ÷́¡

triglyceride ‡¢â“ Ÿà‡´≈‰¢¡—π∑’ËÀπâ“∑âÕß ·≈–°√–µÿâπ

°“√ ≈“¬‰¢¡—πÕÕ°®“°‡´≈‰¢¡—π  ¥—ßπ—Èπ¿“«– low

T  àßº≈„Àâ√à“ß°“¬¡’ª√‘¡“≥°≈â“¡‡π◊ÈÕ≈¥≈ß·µà¡’

ª√‘¡“≥‰¢¡—π (fat mass) ‡æ‘Ë¡¢÷Èπ  æ∫«à“ lean body

mass √à«¡°—∫ muscle strength ·≈– volume ≈¥

≈ß  ¥—ßπ—Èπ°“√»÷°…“∑“ß√–∫“¥«‘∑¬“®÷ßæ∫«à“ ¿“«–

low T ¡’§«“¡ —¡æ—π∏å°—∫¿“«–‡∫“À«“π (µ“√“ß

∑’Ë 5) metabolic syndrome (µ“√“ß∑’Ë 6) ·≈–

§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥¿“«– atherosclerosis ∑—Èß

ischemic heart disease ·≈– stroke (√Ÿª∑’Ë 7)

§«“¡ —¡æ—π∏å¥—ß°≈à“«π—Èπ¬—ß‰¡à∑√“∫«à“‡ªìπ§«“¡

 —¡æ—π∏å∑’Ë‡ªìπ “‡Àµÿ (pathogenesis) À√◊Õ‡ªìπ

§«“¡ —¡æ—π∏å√à«¡°—π (concomitant manifesta-

tion) À√◊Õ‡ªìπº≈ (marker)  Õ¬à“ß‰√°Áµ“¡ Endo-

crine Society °”Àπ¥«à“ ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2

¡’§«“¡‡ ’Ë¬ßµàÕ°“√µ√«®æ∫¿“«– low T ·≈–πà“

®–‰¥âª√–‚¬™πå„π°“√‰¥â√—∫ŒÕ√å‚¡π™¥‡™¬ (ART)

°√≥’∑’ËºŸâªÉ«¬¡’¿“«– low T √à«¡¥â«¬

§«“¡ —¡æ—π∏å¢Õß¿“«– low T ·≈–°“√
‡ ’¬™’«‘µ (mortality)

®“°ªí®®—¬µà“ß¢â“ßµâπ®÷ß‰¡à·ª≈°∑’Ë¿“«– low T

¡’§«“¡ —¡æ—π∏å°—∫°“√‡ ’¬™’«‘µ¢Õß‡æ»™“¬ ‚¥¬æ∫

«à“ √–¥—∫ŒÕ√å‚¡π T ∑’Ë≈¥≈ß 2.18 ¡‘≈≈‘‚¡≈/≈. ®–

‡æ‘Ë¡§«“¡‡ ’Ë¬ß¢Õß°“√‡ ’¬™’«‘µ (all-cause mortal-

ity) ª√–¡“≥√âÕ¬≈– 35 ·≈–‡æ‘Ë¡§«“¡‡ ’Ë¬ß¢Õß

°“√‡ ’¬™’«‘µ®“°√–∫∫À≈Õ¥‡≈◊Õ¥À—«„® (cardiovas-
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µ“√“ß∑’Ë 5. °“√»÷°…“¿“«– low testosterone °—∫‚√§‡∫“À«“π™π‘¥∑’Ë 2 (type 2 diabetes mellitus, T2DM)(10)

°“√»÷°…“ °≈ÿà¡ª√–™“°√ º≈°“√»÷°…“

Barrett-Connor 132 √“¬ °≈ÿà¡∑’Ë‡ªìπ T2DM ¡’§«“¡™ÿ°¢Õß¿“«– low T ¡“°°«à“°≈ÿà¡ª°µ‘

·≈–§≥– (1992, USA) (°≈ÿà¡‚√§ T2DM 44 √“¬, √âÕ¬≈– 21 ·≈–√âÕ¬≈– 13 ‚¥¬∑’Ë§à“‡©≈’Ë¬ŒÕ√å‚¡π T „π°≈ÿà¡

(cross-sectional study) °≈ÿà¡§«∫§ÿ¡ 88 √“¬) T2DM 14.7±5.79 π“‚π‚¡≈/≈. ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ 17.4±4.74

Õ“¬ÿ 53-88 ªï  π“‚π‚¡≈/≈.

Low T <15.9 π“‚π‚¡≈/≈.)

Oh ·≈–§≥– 294 √“¬ §à“ odds ratio ¢Õß°“√‡°‘¥‚√§ T2DM ‡∑à“°—∫ 2.7 (95% CI

(2002, USA) ‡°‘¥‚√§ T2DM 26 √“¬ 1.1-6.6)  ”À√—∫°≈ÿà¡∑’Ë¡’√–¥—∫ŒÕ√å‚¡π T Õ¬Ÿà∑’Ë quartile µË” ÿ¥

(prospective study 8 ªï) ‰¡à‡°‘¥ T2DM 268 √“¬

Õ“¬ÿ 55-89 ªï

Ding ·≈–§≥– (2006, 7,100 √“¬ ¢âÕ¡Ÿ≈¢Õß cross sectional æ∫«à“ TT ¢Õß°≈ÿà¡‚√§ T2DM

¢âÕ¡Ÿ≈®“°°“√»÷°…“∑—Ë«‚≈°) Õ“¬ÿ 44-80 ªï µË”°«à“°≈ÿà¡§«∫§ÿ¡ -2.66 nmol/L, 95% CI -3.45 ∂÷ß -1.86)

(meta-analysis) °≈ÿà¡‚√§ T2DM 964 √“¬ ‡™àπ‡¥’¬«°—∫¢âÕ¡Ÿ≈¢Õß prospective æ∫ -2.48 π“‚π‚¡≈/≈.

°≈ÿà¡§«∫§ÿ¡ 2,918 √“¬ 95% CI -4.4 ∂÷ß -0.93)

(cross-sectional)

°≈ÿà¡‚√§ T2DM  391 √“¬

°≈ÿà¡∑’Ë‰¡à‡°‘¥‚√§ T2DM

2,827 √“¬

(prospective)

Cao ·≈–§≥– (2011, ®’π) 492 √“¬ °≈ÿà¡∑’Ë‡ªìπ T2DM ¡’§à“‡©≈’Ë¬ŒÕ√å‚¡π T µË”À«à“°≈ÿà¡§«∫§ÿ¡

(cross-sectional study) (°≈ÿà¡‚√§ T2DM 129 √“¬ 13.8±4.7 π“‚π‚¡≈/≈. ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ 17.1±6.1

°≈ÿà¡§«∫§ÿ¡ 363 √“¬) π“‚π‚¡≈/≈.

Õ“¬ÿ 71-73 ªï

µ“√“ß∑’Ë 6. ¿“«– low testosterone (T) ·≈– metabolic syndrome (Met S)(10)

°“√»÷°…“ ®”π«π Õ“¬ÿ‡©≈’Ë¬ §«“¡™ÿ°¢Õß √–¥—∫ŒÕ√å‚¡π T √–¥—∫ŒÕ√å‚¡π T

(§π) (ªï) Met S (%) (°≈ÿà¡§«∫§ÿ¡) (°≈ÿà¡ Met S)

(π“‚π°./¥≈.) (π“‚π°./¥≈.)

Laaksonen ·≈–§≥– 854 51.2 20.9 588.1±198.9 527.6±184.5

(Finland, 2004) (ATP)

Laaksonen ·≈–§≥– 1,896 52.5±5.7 18.2 622.7±213.3 507.4±196

(Finland, 2005) (WHO)

Tong ·≈–§≥– 307 39.1±8.1(1) 32.6 527.6 461.3

(China, 2005) 43.8±8.5(2) (WHO)

Maggio ·≈–§≥– 452 75 15.8 433±129 399±139

(Italy, 2006) (ATPIII)

Rodriguez ·≈–§≥– 618 53.3 20-39 ªï 4%, 40-59 ªï 21%, 60-79 ªï 368.7±6.2 430.5±3.5

(USA, 2007) 21%  ·≈– 80-94 ªï 18% (ATPIII)
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µ“√“ß∑’Ë 6 (µàÕ). ¿“«– low testosterone (T) ·≈– metabolic syndrome (Met S)(10)

°“√»÷°…“ ®”π«π Õ“¬ÿ‡©≈’Ë¬ §«“¡™ÿ°¢Õß √–¥—∫ŒÕ√å‚¡π T √–¥—∫ŒÕ√å‚¡π T

(§π) (ªï) Met S (%) (°≈ÿà¡§«∫§ÿ¡) (°≈ÿà¡ Met S)

(π“‚π°./¥≈.) (π“‚π°./¥≈.)

Laughlin ·≈–§≥– 794 73.6 18 311 244

(USA, 2008) (median)

Chubb ·≈–§≥– 2,502 76 24.1 481.5±164.6 403.6±143.3

(Australia, 2008)

Haring ·≈–§≥– 1,004 48.7 47.8 510.3 446.9

(Germany, 2009)

Katabami ·≈–§≥– 274 46 25.5 337.3±115.3 423.8±132.6

(Japan, 2010)

√Ÿª∑’Ë 7.  §«“¡ —¡æ—π∏å√–À«à“ß¿“«– low testosterone ·≈–°≈ÿà¡Õ“°“√ metabolic syndrome(10)
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µ“√“ß∑’Ë 7. °“√»÷°…“ community-based populations · ¥ß§«“¡ —¡æ—π∏å¢Õß¿“«– low testosterone ·≈–

°“√‡ ’¬™’«‘µ (all-cause mortality)(11)

°“√»÷°…“ ª√–‡∑» ®”π«π (√“¬) √–¬–‡«≈“ (ªï) HR (95% CI)

Pye ·≈–§≥– (2014) Europe 2,599 4.3 5.5 (2.7, 11.4) (severe)

(EMAS) 2.3 (1.2, 4.2) (TT <8 nmol/L)

3.2

Haring ·≈–§≥– (2013) USA 254 5 ·≈– 10 NS (per quartile increment)

(Framingham Heart study)

Hyde ·≈–§≥– (2012) Australia 4,249 5.1 1.62 (1.20, 2.19)

(Health in Men study)

Haring ·≈–§≥– (2010) Germany 1,954 7.2 2.24 (1.41, 3.57)

(SHIP)

Menke ·≈–§≥– (2010) USA 1,114 9 ·≈– 18 ∑’Ë 9 ªï FT 1.43 (1.09, 1.87), TT: NS

(NHANES III) ∑’Ë 18 ªï FT ·≈– TT: NS

Vikan ·≈–§≥– (2009) Norway 1,568 11.2 FT 1.24 (1.01, 1.54), TT: NS

(Trosmo)

Tiveston ·≈–§≥– (2008) Sweden 3,014 4.5 1.65 (1.29, 2.12)

(MrOS)

Lehtonen ·≈–§≥– (2008) Finland 187 10 OR 0.93 (0.87-0.99)

(Turku)

Laughlin ·≈–§≥– (2008) USA 794 11.8 1.44 (1.12-1.84)

(Rancho-Bernardo Study)

Araujo ·≈–§≥– (2007) USA 1,686 15.3 NS

(MMAS)

Khaw ·≈–§≥– 2007 UK 2,314 7 OR* 0.75 (0.55-1.00); 0.62 (0.45-0.84);

(Epic-Norfolk) 0.59 (0.42-0.85)

Shores ·≈–§≥– (2006) USA 858 4.3 1.88 (1.34,2.63)

(Veterans)

Smith ·≈–§≥– (2005) UK 2,512 16.5 NS

(Caerphilly)

EPIC-Norfolk: European Prospective Investigation into Cancer in Norfolk, MMAS: Massachusetts Male Aging Study, MrOS:

Swedish Osteoporotic Fractures in Men, NHANES: Third National Health and Nutrition Examination Survey, Mortality

StudySHIP:  Study of Health in Pomerania,  TT: total testosterone, FT: free testosterone, HR: hazard ratio, OR: odds ratio,

NS: not significant, CI: confidence interval

* ‡ª√’¬∫‡∑’¬∫√–À«à“ß TT „π quartile µà“ßÊ °—∫ quartile ∑’ËµË”∑’Ë ÿ¥
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cular disease ·≈– mortality) ª√–¡“≥√âÕ¬≈–

25(11,12) (µ“√“ß∑’Ë 8) ‡¡◊ËÕ»÷°…“§«“¡ —¡æ—π∏å¢Õß

°“√‡ ’¬™’«‘µ¢ÕßºŸâªÉ«¬°≈ÿà¡‚√§‡©æ“–µà“ßÊ ‰¥â·°à ‡∫“

À«“π ‚√§‰µ °≈ÿà¡ºŸâªÉ«¬¿“«– low T ®–‡ ’¬™’«‘µ Ÿß

°«à“°≈ÿà¡§«∫§ÿ¡ (µ“√“ß∑’Ë 9)

µ“√“ß∑’Ë 8. §«“¡ —¡æ—π∏å¢Õß√–¥—∫ŒÕ√å‚¡π testosterone ·≈–°“√‡ ’¬™’«‘µ®“°‚√§À≈Õ¥‡≈◊Õ¥À—«„® (cardiovascu-

lar disease mortality)(11)

°“√»÷°…“ ª√–‡∑» °≈ÿà¡»÷°…“ ®”π«π √–¬–‡«≈“ HR (95%CI)

(ªï∑’Ë»÷°…“) (√“¬) (ªï)

Hyde ·≈–§≥– (2012) Australia Population based 4,249 5.1 1.71 (1.12, 2.62)

(Health in Men study)

Lerchbaum ·≈–§≥– Austria Coronary angiogram 2,069 7.7 1.77 (1.23, 2.35)

(2012)

Kyriazis ·≈–§≥– Greece Hemodialysis 111 37 ‡¥◊Õπ 2.92 (1.08, 7.87)

(2011) (median)

Haring ·≈–§≥– Germany CKD, albuminuria, 1,822 9.9 2.01 (1.21, 3.34)

(2011) kidney dysfunction

Malkin ·≈–§≥– UK CHD 930 6.9 BT 2.2 (1.2-3.9)

(2010) TT 2.5 (1.2-5.3)

Corona ·≈–§≥– Italy Erectile dysfunction 1,687 4.3 7.1 (1.8-28.6)

(2010)

Menke ·≈–§≥– USA Population based 1,114 18 FT 1.53 (1.05, 2.23)

(2010) (NHANES III) TT: NS

Haring ·≈–§≥– Germany Population based 1,954 7.2 2.56 (1.15, 6.52)

(2010) (SHIP)

Vikan et al. (2009) Norway Population based 1,568 11.2 1.24 (1.01, 1.54)

(Trosmo)

Carrero ·≈–§≥– Sweden Hemodialysis 126 41 ‡¥◊Õπ 3.19 (1.49, 6.83)

(2009)

Laughlin ·≈–§≥– (2008) USA Population based 794 11.8 1.38 (1.02, 1.85)

(Rancho-Bernardo Study)

Araujo ·≈–§≥– (2007) USA Population based 1,686 15.3 RR FT 0.80 (0.64-0.99)

(MMAS) P=0.02
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µ“√“ß∑’Ë 8 (µàÕ). §«“¡ —¡æ—π∏å¢Õß√–¥—∫ŒÕ√å‚¡π testosterone ·≈–°“√‡ ’¬™’«‘µ®“°‚√§À≈Õ¥‡≈◊Õ¥À—«„® (cardio-

vascular disease mortality)(11)

°“√»÷°…“ ª√–‡∑» °≈ÿà¡»÷°…“ ®”π«π √–¬–‡«≈“ HR (95%CI)

(ªï∑’Ë»÷°…“) (√“¬) (ªï)

Khaw ·≈–§≥– (2007) UK Population based 2,314 7 OR: Q 2, 3, 4 VS 1

(Epic-Norfolk) CVD 0.89 (0.60-1.32),

0.60 (0.39-0.92),

0.53 (0.32-0.86)

CHD 0.71 (0.42-1.17),

0.59 (0.39-1.00),

0.52 (0.28-0.97)

Smith ·≈– §≥– UK Population based 2,512 16.5 0.94 (0.80,1.11)

(2005)

EPIC-Norfolk: European Prospective Investigation into Cancer in Norfolk, MMAS: Massachusetts Male Aging Study,

NHANES: Third National Health and Nutrition Examination Survey Mortality Study; SHIP: Study of Health in Pomerania,

CHD: coronary heart disease, CKD: chronic kidney disease, CVD: cardiovascular disease, ESRD: end-stage renal disease,

TT: total testosterone, BT: bioavailable testosterone, FT: free testosterone, HR: hazard ratio, OR: odds ratio, NS: not

significant

µ“√“ß∑’Ë 9. °“√»÷°…“ disease-specific populations · ¥ß§«“¡ —¡æ—π∏å¢Õß¿“«– low testosterone ·≈–°“√‡ ’¬

™’«‘µ (all-cause mortality)(11)

°“√»÷°…“ ª√–‡∑» °≈ÿà¡»÷°…“ ®”π«π √–¬–‡«≈“ HR (95%CI)

(ªï∑’Ë»÷°…“) (√“¬) (ªï)

Muralledharen ·≈–§≥– UK Type 2 DM 581 5.8 2.02 (1.2, 3.4)

(2013)

Lerchbaum ·≈–§≥– Austria Coronary angiogram 2,069 7.7 2.11 (1.60, 2.79)

(2012)

Haring ·≈–§≥– Germany CKD, albuminuria, 1,822 9.9 1.40 (1.02, 1.92)

(2011) kidney dysfunction

Kyriazis ·≈–§≥– Greece Hemodialysis 111 37 ‡¥◊Õπ 2.53 (1.22, 5.25)

(2011) (median)

Malkin ·≈–§≥– UK CHD 930 6.9 BT 2.2 (1.4, 3.6)

(2010) TT: NS

Carrero ·≈–§≥– Sweden ESRD 260 3 1.9 (1.0-3.9)

(2011)
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µ“√“ß∑’Ë 9 (µàÕ).°“√»÷°…“ disease-specific populations · ¥ß§«“¡ —¡æ—π∏å¢Õß¿“«– low testosterone ·≈–

°“√‡ ’¬™’«‘µ (all-cause mortality)(11)

°“√»÷°…“ ª√–‡∑» °≈ÿà¡»÷°…“ ®”π«π √–¬–‡«≈“ HR (95%CI)

(ªï∑’Ë»÷°…“) (√“¬) (ªï)

Militaru·≈–§≥– Romania Acute MI 126 30 «—π OR TT quartile 2, 3, 4 vs

(2010) 1: 0.82 (0.67-1.03),

0.67 (0.52-0.86),

0.70 (0.56-0.89)

Corona ·≈–§≥– Italy Erectile dysfunction 1,687 4.3 NS

(2010)

Ponikowska ·≈–§≥– Poland Type 2 DM ·≈– CHD 153 19 ‡¥◊Õπ TT 0.58 (0.39,0.87)

(2010) (median) eFT 0.65 (0.52-0.81)

Carrero ·≈–§≥– Sweden Hemodialysis 126 41 ‡¥◊Õπ 2.03

(2009)

CHD: coronary heart disease, CKD: chronic kidney disease, ESRD: end-stage renal disease,

BT: bioavailable testosterone, TT: total testosterone, eFT: estimated free testosterone, FT: free testosterone, HR: hazard

ratio, OR: odds ratio; NS: not significant

°“√„™âŒÕ√å‚¡π T ∑“ß§≈‘π‘°
ª√–°Õ∫¥â«¬ 3 ª√–‡¿∑(13) §◊Õ

1. ‡æ◊ËÕ™¥‡™¬ŒÕ√å‚¡π‡æ»™“¬∑’Ë¢“¥ (an-

drogen replacement therapy, ART) √«¡∂÷ß

°“√π”¡“„™â‡æ◊ËÕ§ÿ¡°”‡π‘¥ (male contraception)

·≈–°“√„ÀâŒÕ√å‚¡π‡æ»™“¬ ”À√—∫ºŸâÀ≠‘ß∑’ËÀ¡¥

ª√–®”‡¥◊Õπ (androgen replacement therapy

for postmenopausal woman)

2. ‡æ◊ËÕ°“√√—°…“‚√§ ‚¥¬∑’ËºŸâªÉ«¬‰¡à¡’¿“«–

low T (pharmacological androgen therapy,

PAT) ‡ªìπ°“√Õ“»—¬º≈¢ÕßŒÕ√å‚¡π T µàÕ√à“ß°“¬

ªí®®ÿ∫—π∂◊Õ‡ªìπ°“√√—°…“‡ √‘¡ (adjunctive therapy)

‡æ‘Ë¡‡µ‘¡®“°°“√√—°…“¡“µ√∞“π ‰¥â·°à

2.1 ¿“«–‚≈À‘µ®“° (anemia) ®“°‚√§

aplastic anemia À√◊Õ ‚√§‰µ«“¬ (renal failure)

2.2 ‡ √‘¡§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ

 ”À√—∫ºŸâªÉ«¬∑’Ë¡’ªí≠À“°“√À“¬„® À√◊ÕÀ—«„® (respi-

ratory À√◊Õ heart failure) °≈ÿà¡ºŸâªÉ«¬ autoimmune

diseases ∑’Ë„™â steroids   ·≈–°≈ÿà¡ºŸâªÉ«¬ AIDS

∑’Ë¡’ªí≠À“ wasting syndrome

2.3 ªÑÕß°—π°“√‡°‘¥´È”¢Õß‚√§ heredi-

tary angioedema À√◊Õ urticaria

2.4 °“√√—°…“·∫∫ palliative care ¢Õß

ºŸâªÉ«¬ terminal breast cancer

πÕ°®“°π’È¬—ß¡’°“√π”‰ª„™â‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘-

¿“æ°“√øóôπøŸ ÿ¢¿“æ (rehabilitation) ¢ÕßºŸâªÉ«¬∑’Ë

¡’¿“«– catabolic ‰¥â·°à burn, critical illness

À√◊Õ major surgery

3. °“√„™â·∫∫º‘¥ (abuse) ‰¥â·°à °“√„™â¬“

‡æ◊ËÕ √â“ß°≈â“¡‡π◊ÈÕ (anabolic steroids) ÷́Ëßπ‘¬¡„π

°≈ÿà¡π—°°’Ã“‡æ“–°“¬ À√◊Õπ—°°’Ã“∑’Ë·¢àß¢—π∑—Ë«‰ª

√«¡∂÷ßÕ“™’æ∑’ËµâÕßÕ“»—¬§«“¡·¢Áß·√ß ‡™àπ ∑À“√



162 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

À√◊Õ µ”√«® ‡ªìπµâπ  ‚¥¬æ∫«à“¬“ŒÕ√å‚¡π T ·≈–

Õπÿæ—π∏å ‰¥â·°à nandrolone ·≈– stanozolol ‡ªìπ

∑’Ëπ‘¬¡„™â °≈ÿà¡π’È¡—°®–„™â„πª√‘¡“≥∑’Ë Ÿß‡æ◊ËÕ„Àâ ‰¥âº≈

µ“¡∑’Ëµ—«‡ÕßµâÕß°“√ ÷́Ëß®–‡°‘¥Õ—πµ√“¬®“°°“√„™â

¬“ŒÕ√å‚≤π¥—ß°≈à“«

À≈—°°“√„ÀâŒÕ√å‚¡π T ™¥‡™¬ (ART)
∂◊Õ‡ªìπ«‘∏’À≈—° ”À√—∫°“√√—°…“¿“«– low T

∑”„ÀâºŸâªÉ«¬¡’§«“¡‡ªìπ‡æ»™“¬°≈—∫¡“‡ªìπª°µ‘ ·µà

‰¡à “¡“√∂·°â ‰¢¿“«– infertility ·≈– gyneco-

mastia §«√‡√‘Ë¡„ÀâŒÕ√å‚¡π™¥‡™¬∑—π∑’∑’Ë‰¥â√—∫°“√

«‘π‘®©—¬ ·≈–„Àâ ‰ªµ≈Õ¥™’«‘µ √Ÿª·∫∫¢ÕßŒÕ√å‚¡π

§«√æ‘®“√≥“¥—ßπ’È(1)

1. «‘∏’°“√∫√‘À“√¬“‰¥âßà“¬ √“§“∂Ÿ°

2. ‰¥â√–¥—∫ŒÕ√å‚¡π ·≈– metabolite ¢Õß

ŒÕ√å‚¡π„π‡≈◊Õ¥∑’Ë„°≈â‡§’¬ß∏√√¡™“µ‘

3. ‰¡à¡’¿“«–·∑√° ấÕπ∑—Èß„π√–¬– —Èπ·≈–¬“«

4. ¡’ circadian rhythm µ“¡ physiology

√Ÿª·∫∫¢Õß¬“ŒÕ√å‚¡π T ∑’Ë¡’Õ¬Ÿà„πª√–‡∑»

‰∑¬ (√Ÿª∑’Ë 8 ·≈–µ“√“ß∑’Ë 10)

1. ¬“©’¥‡¢â“°≈â“¡ (intramuscular injection,

IM) ª√–°Õ∫¥â«¬

1.1 T enanthate (TestovironR) ‡π◊ËÕß

®“°ÕÕ°ƒ∑∏‘Ïπ“π ª√–¡“≥ 2-3  —ª¥“Àå √“§“∂Ÿ°

·µà‰¡à¡’ circadian rhythm ·≈–√–¥—∫ŒÕ√å‚¡π T

„π‡≈◊Õ¥À≈—ß©’¥Õ¬Ÿà„π√–¥—∫ supraphysiology √«¡

∑—ÈßŒÕ√å‚¡π E  Ÿß°«à“ª°µ‘  ∑”„Àâ¡’‡°‘¥¿“«– eryth-

rocytosis ·≈– gynecomastia  Ÿß°«à“√Ÿª·∫∫Õ◊Ëπ

1.2 T undecanoate (NebidoR) ÕÕ°

ƒ∑∏‘Ïπ“πª√–¡“≥ 12  —ª¥“Àå·≈–√–¥—∫ŒÕ√å‚¡π

„π‡≈◊Õ¥§àÕπ¢â“ß§ß∑’Ë°«à“ T enanthate ·µàª√‘¡“≥

∑’Ë©’¥µàÕ§√—Èß§àÕπ¢â“ß¡“° (4 ¡≈.) ·≈–√“§“·æß°«à“

2. ¬“√Ÿª√—∫ª√–∑“ππ—Èπ¡’ circadian rhythm

·µà¡’ªí≠À“‡√◊ËÕßª√– ‘∑∏‘¿“æ°“√¥Ÿ¥´÷¡·≈–°“√

∫√‘À“√¬“ ‡π◊ËÕß®“°∂Ÿ°¢®—¥∑“ßµ—∫Õ¬à“ß√«¥‡√Á« (first

pass metabolism) ∑”„Àâ√–¥—∫¬“‰¡à‡æ’¬ßæÕ·≈–

ÕÕ°ƒ∑∏‘Ï —Èπ ‰¥â·°à ¬“√—∫ª√–∑“π°≈ÿà¡ T unde-

canoate (andriolR) ´÷Ëß¡’ “¬ aliphatic chain ∑’Ë

µ”·Àπàß 17α ∑”„Àâ ‰¡à∂Ÿ°∑”≈“¬∑’Ëµ—∫ ·µàµâÕß

Õ“»—¬°“√¥Ÿ¥´÷¡ºà“π∑“ß lymphatic system ®÷ß

µâÕß√—∫ª√–∑“πÀ≈—ßÕ“À“√∑’Ë¡’‰¢¡—π√à«¡¥â«¬ ¬“

°≈ÿà¡ 17α alkylation  ªí®®ÿ∫—π‰¡àπ‘¬¡ ‡π◊ËÕß®“°¡’

√Ÿª∑’Ë 8. ¬“Õπÿæ—π∏å¢ÕßŒÕ√å‚¡π testosterone(1)
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µ“√“ß∑’Ë 10.  §ÿ≥ ¡∫—µ‘¢Õß¬“ŒÕ√å‚¡π testosterone (T)(4,5)

¬“·≈–√Ÿª·∫∫∑’Ë„™â                º≈µàÕŒÕ√å‚¡π      ™à«ß‡«≈“∑’Ëª√–‡¡‘πº≈‡≈◊Õ¥ ¢âÕ¥’ ¢âÕ‡ ’¬

T* E DHT

·∫∫©’¥‡¢â“°≈â“¡ - - ± ™à«ß√–À«à“ß©’¥¬“ (∂â“¡’§à“ Ÿß°«à“ 24.5 √“§“∂Ÿ° ·≈– ©’¥

T. enanthate nmol/L À√◊Õ µË”°«à“ 12.3 nmol/L „™â¡“π“π °“√·°«àß¢Õß√–¥—∫

200-250 mg ∑ÿ° 2-4 µâÕßª√—∫¢π“¥·≈–™à«ß‡«≈“∑’Ë©’¥) ŒÕ√å‚¡π (peak

 —ª¥“Àå ·≈– valley)

T. undecanoate + + + §«√«—¥°àÕπ©’¥√Õ∫µàÕ‰ª  –¥«°‡æ√“– ©’¥

1,000 mg ∑ÿ° 12  —ª¥“Àå §«“¡∂’ËπâÕ¬ √“§“·æß

ª√‘¡“≥∑’Ë©’¥¡“°

·∫∫√—∫ª√–∑“π ± + ± 3-5 ™—Ë«‚¡ßÀ≈—ß√—∫ª√–∑“π¬“  –¥«° °“√¥Ÿ¥´÷¡‰¡à

T. undecanoated ·πàπÕπ √–§“¬

80-240 mg ·∫àß«—π≈– ‡§◊Õß∫√‘‡«≥∑’Ë∑“

2-3 §√—ÈßÀ≈—ßÕ“À“√ √—∫ª√–∑“πÀ≈“¬

‡«≈“

·∫∫∑“ + + + À≈—ß®“°∑“¬“‰ª·≈â«ª√–¡“≥ 1-2  –¥«° Õ“®‡ªóôÕπ§π√Õ∫

T gel 0.1%  —ª¥“Àå ™à«ß„¥¢Õß«—π°Á‰¥â ¢â“ß

5-10 g (50-100 mg) √–§“¬‡§◊Õß

∑“«—π≈–§√—ÈßµÕπ‡™â“ ∫√‘‡«≥∑’Ë∑“

+ À¡“¬∂÷ß º≈‰¥âµ“¡∑’ËµâÕß°“√ + À¡“¬∂÷ß º≈‡ªìπ°≈“ß - À¡“¬∂÷ß ‡°‘¥º≈‡ ’¬À√◊Õ‰¡à‰¥âº≈µ“¡∑’ËµâÕß°“√

* À¡“¬∂÷ß √–¥—∫ŒÕ√å‚¡π T Õ¬Ÿà„π‡°≥±åª°µ‘µ≈Õ¥ 24 ™—Ë«‚¡ß

E: estrogen,  DHT: dehydrotestosterone

√“¬ß“π¿“«– hepatocellular adenoma/carci-

noma, cholestatic jaundice, peliosis hepatitis,

hemorrhagic hepatic cyst ·≈– hepatic failure

3. ¬“√Ÿª∑“ (gel) ¡’√–¥—∫ŒÕ√å‚¡π„π‡≈◊Õ¥

‡ªìπ·∫∫ circadian rhythm ·≈–„™âßà“¬ ®÷ß‰¥â√—∫

§«“¡π‘¬¡Õ¬à“ß√«¥‡√Á« ¢âÕ§«√√–«—ß §◊Õ °“√ªπ

‡ªóôÕπ Ÿà§π¢â“ß‡§’¬ß

§«“¡‡ ’Ë¬ß¢Õß°“√„ÀâŒÕ√å‚¡π‡æ»™“¬
1. ¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° (prostatic cancer)

‰¡à¡’À≈—°∞“π«à“ŒÕ√å‚¡π T ∑”„Àâ‡°‘¥¡–‡√ÁßµàÕ¡≈Ÿ°-

À¡“°·µà “¡“√∂‡ªìπµ—«°√–µÿâπ°√≥’∑’ËºŸâªÉ«¬¡’¡–‡√Áß

¥—ß°≈à“«Õ¬Ÿà‡¥‘¡ ®÷ß‡ªìπ¢âÕ§«√√–«—ß∑’Ë ”§—≠

2. µàÕ¡≈Ÿ°À¡“°‚µ (benign prostatic hy-

pertrophy, BPH) ∂÷ß·¡â«à“°“√„ÀâŒÕ√å‚¡π T ®–

∑”„Àâ√–¥—∫ PSA  Ÿß¢÷Èπ·µà®–‰¡à‡°‘π§à“ª°µ‘ ·µàºŸâªÉ«¬

∑’Ë¡’ªí≠À“∑“ß‡¥‘πªí  “«–Õÿ¥µ—π (lower urinary

tract obstruction, LUTS) ®“°µàÕ¡≈Ÿ°À¡“°‚µ®–

¡’Õ“°“√‡≈«≈ß‰¥â (µ“√“ß∑’Ë 11)

3. §«“¡‡¢â¡¢âπ‡≈◊Õ¥ Ÿß (erythrocytosis)

§«“¡‡¢â¡¢âπ‡≈◊Õ¥ (hematocrit) ®– Ÿß¢÷Èπ√âÕ¬≈– 2-

5 ‚¥¬‡©æ“–ºŸâ ŸßÕ“¬ÿ ·≈–‰¥â√—∫¬“√Ÿª©’¥

4. πÕπ°√π (sleep apnea) ‡™◊ËÕ«à“ŒÕ√å‚¡π

T ∑’Ë‰¥â√—∫®–∑”„Àâ¿“«–πÕπ°√π‡≈«≈ß

5. ‡µâ“π¡‚µ (gynecomastia) ‡°‘¥®“°

ŒÕ√å‚¡π T ∑’Ë‰¥â√—∫‡ª≈’Ë¬π‡ªìπ E «‘∏’·°â ‰¢ §◊Õ °“√
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ª√—∫¢π“¥¬“

6. Õ—≥±–‡≈Á°≈ß (testicular atrophy) ·≈–

‡ªìπÀ¡—π (infertility/azoospermia) ®“°°“√»÷°…“

‡√◊ËÕß¬“§ÿ¡°”‡π‘¥‡æ»™“¬ (male contraception) æ∫

ª√‘¡“≥ sperm ®–≈¥≈ßµ—Èß·µà —ª¥“Àå∑’Ë 10-11 ·µà

°≈—∫‡ªìπª°µ‘∑’Ë 6-18 ‡¥◊ÕπÀ≈—ßÀ¬ÿ¥¬“

πÕ°®“°π’È¡’√“¬ß“π §«“¡º‘¥ª°µ‘∑“ßÕ“√¡≥å

‡™àπ psychotic symptoms, excessive libido,

aggression √«¡∂÷ß physical/psychological

dependence ·≈– withdrawal symptoms Õ“°“√

∫«¡®–æ∫„πºŸâªÉ«¬∑’Ë¡’ªí≠À“‚√§‰µ µ—∫ À√◊Õ À—«„®

Õ¬Ÿà‡¥‘¡

¢âÕÀâ“¡ ”À√—∫°“√„ÀâŒÕ√å‚¡π‡æ»™“¬

1. ¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°·≈–¡–‡√Áß‡µâ“π¡

2. Prostate nodules À√◊Õ indurations

3. Unexplained PSA elevation

4. Erythrocytosis (hematocrit >50%)

5. Severe LUTS (IPSS >19)

6. Severe untreated sleep apnea

7. Class III/IV heart failure

°“√¥Ÿ·≈·≈–µ‘¥µ“¡ºŸâªÉ«¬ (µ“√“ß∑’Ë 12)

1. °àÕπ°“√√—°…“

1.1 ª√–‡¡‘πÕ“°“√·≈–Õ“°“√· ¥ß‚¥¬

„™â·∫∫ Õ∫∂“¡∑’Ë‡ªìπ¡“µ√∞“π (standardized

questionnaire)

1.2 ª√–‡¡‘π‡√◊ËÕß sleep apnea

1.3 µ√«® digital rectal examination

(DRE)

1.4 µ√«®‡≈◊Õ¥‡æ◊ËÕÀ“√–¥—∫ baseline

ŒÕ√å‚¡π T, PSA ·≈– hematocrit

∂â“√–¥—∫¢Õß PSA ¡“°°«à“ 4.0 π“‚π°./¡≈.

À√◊Õ°“√µ√«® DRE æ∫§«“¡º‘¥ª°µ‘§«√ª√÷°…“

»—≈¬·æ∑¬å

2. °“√µ‘¥µ“¡

µ“√“ß∑’Ë 11. °“√„ÀâŒÕ√å‚¡π testosterone ·≈–§«“¡º‘¥ªµ‘¢ÕßµàÕ¡≈Ÿ°À¡“°(14)

 °“√»÷°…“„πºŸâªÉ«¬ low T ‡ªÑ“À¡“¬¢Õß°“√»÷°…“ ®”π«π°“√»÷°…“ ®”π«π §à“‡©≈’Ë¬¢Õß º≈°“√»÷°…“

RCTs ºŸâ‡¢â“°“√»÷°…“ √–¬–‡«≈“

(§π) (‡¥◊Õπ)

Middle-aged/aged PSA 6 285 16.5 (3-36) ‰¡à‡ª≈’Ë¬π·ª≈ß

Men (‰¡à‰¥â°”Àπ¥Õ“¬ÿ) PSA 10 461 6 (3-12) ‰¡à‡ª≈’Ë¬π·ª≈ß

Middle-aged Prostate volume À√◊Õ 7 256 10 (3-36) ‰¡à‡ª≈’Ë¬π·ª≈ß

prostate-related  symptoms

°≈ÿà¡¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° Prostate volume À√◊Õ 1 21 6 ‰¡à‡ª≈’Ë¬π·ª≈ß

prostate-related  symptoms

°≈ÿà¡‚√§ T2DM/Met S Prostate volume À√◊Õ 3 239 7 (10-12) ‰¡à‡ª≈’Ë¬π·ª≈ß

prostate-related  symptoms

RCT: randomized controlled trials, Met S: metabolic syndrome, T2DH: type 2 diabetes mellitus
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2.1 ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢ÕßŒÕ√å‚¡π

(efficacy) ·≈–ª√—∫¢π“¥¬“∑’Ë‡À¡“– ¡„π™à«ß 1-2

‡¥◊Õπ·√°

2.2 ∑”°“√ª√–‡¡‘πº≈°“√√—°…“∑ÿ° 3-6

‡¥◊Õπ„πªï·√° ·≈–ªï≈–§√—Èß∂—¥‰ª

ª√–‡¡‘π urinary symptoms √«¡∂÷ßÕ“°“√

¢Õß sleep apnea ·≈– gynecomastia

∑”°“√µ√«® DRE

µ‘¥µ“¡º≈¢Õß√–¥—∫¢ÕßŒÕ√å‚¡π T, hemat-

ocrit ·≈– PSA

∂â“æ∫«à“√–¥—∫¢Õß PSA ¡“°°«à“ 4.0 π“‚π°./

¡≈. À√◊Õ√–¥—∫‡æ‘Ë¡¢÷Èπ¡“°°«à“‡¥‘¡ 1.5 π“‚π°./¡≈./

ªï À√◊Õ 0.75 π“‚π°./¡≈./ªï ‡ªìπ‡«≈“ 2 ªï¢÷Èπ‰ª

À√◊Õ°“√µ√«® DRE æ∫§«“¡º‘¥ª°µ‘§«√ª√÷°…“

»—≈¬·æ∑¬å

°“√„ÀâŒÕ√å‚¡π‡æ»™“¬∑¥·∑π (µ“√“ß∑’Ë 13 )

1. º≈µàÕ ¡√√∂¿“æ∑“ß‡æ» (erectile dys-

function, ED)  “¡“√∂‡æ‘Ë¡ ¡√√∂¿“æ∑“ß‡æ»‰¥â

∑ÿ°¥â“π·µà‰¡à¡“° (moderate improvement of all

aspects of sexual function) ®–‰¥âº≈¥’„π°≈ÿà¡∑’Ë

√–¥—∫ŒÕ√å‚¡π T µË”¡“° (<8 π“‚π‚¡≈/≈.) ·≈–

Õ“¬ÿπâÕ¬ ·µà°≈ÿà¡ºŸâ ŸßÕ“¬ÿ (¡“°°«à“ 50 ªï) º≈°“√

»÷°…“‰¥âº≈‰¡à¥’π—° ¢≥–∑’Ë°≈ÿà¡∑’Ë¡’ŒÕ√å‚¡π T ª°µ‘

(>12 π“‚π‚¡≈/≈.) °“√„ÀâŒÕ√å‚¡π T ‰¡à ‰¥âº≈

·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ ¥—ßπ—Èπ°≈ÿà¡ºŸâªÉ«¬¿“«– low

T ∑’Ë ŸßÕ“¬ÿ∑’Ë¡’ªí≠À“‡√◊ËÕß ED °“√‡≈◊Õ°„ÀâŒÕ√å‚¡π

T Õ“®æ‘®“√≥“À≈—ß®“°∑’Ë‰¡à‰¥âº≈®“°¬“°≈ÿà¡ phos-

phodiesterase inhibitor(15)

2. º≈µàÕ°√–¥Ÿ° æ∫«à“™à«¬‡æ‘Ë¡ BMD ‚¥¬

‡©æ“–°≈ÿà¡ºŸâ∑’Ë¡’√–¥—∫ŒÕ√å‚¡π T µË”¡“° (<8 π“‚π

‚¡≈/≈.) À√◊Õ‰¥â√—∫ steroids  ·µà¬—ß‰¡à¡’°“√»÷°…“

«à“°“√„ÀâŒÕ√å‚¡π T (ART)  “¡“√∂≈¥°“√À—°¢Õß

°√–¥Ÿ°‰¥â ¥—ßπ—Èπ„π°≈ÿà¡∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥

°√–¥Ÿ°À—° Ÿß Õ“®µâÕßæ‘®“√≥“‡æ‘Ë¡¬“∑’Ë¡’§ÿ≥ ¡∫—µ‘

ªÑÕß°—π°√–¥Ÿ°À—°√à«¡°—∫°“√„ÀâŒÕ√å‚¡π T ¥â«¬·≈–

§«√‡≈◊Õ°„™â¬“ŒÕ√å‚¡π androgens ∑’Ë “¡“√∂

‡ª≈’Ë¬π‡ªìπŒÕ√å‚¡π E ‰¥â

3. º≈µàÕ‚√§À≈Õ¥‡≈◊Õ¥À—«„® º≈°“√»÷°…“

¢Õß°“√„Àâ ART „πºŸâªÉ«¬∑’Ë¡’¿“«– low T ∑’ËÕ“¬ÿ

µ“√“ß∑’Ë 12. °“√µ‘¥µ“¡ºŸâªÉ«¬°àÕπ·≈–À≈—ß°“√‰¥â√—∫ŒÕ√å‚¡π testosterone (T)9

°“√µ‘¥µ“¡º≈                     ‡«≈“

°àÕπ°“√√—°…“ ∑ÿ°§√—Èß∑’Ë¡“æ∫ 3-6 ‡¥◊Õπ·√° ∑ÿ°ªï

À≈—ß°“√√—°…“

Õ“°“√·≈–Õ“°“√· ¥ß X X X

Õ“°“√¢â“ß‡§’¬ß X X X

√–¥—∫ŒÕ√å‚¡π T X X

Hematocrit X X X

BMD X X

DRE X X X

PSA X X X

X À¡“¬∂÷ß °“√ª√–‡¡‘π

BMD: bone mineral density, PSA: prastate-specific antigen, DRE: digital reactal examination
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πâÕ¬·≈–«—¬°≈“ß§ππ—Èπ‰¥âº≈¥’ ·µà ”À√—∫ºŸâ ŸßÕ“¬ÿ

À√◊Õ °≈ÿà¡∑’Ë¡’§«“¡‡ ’Ë¬ß¢Õß‚√§À≈Õ¥‡≈◊Õ¥À—«„®¬—ß

‰¡à “¡“√∂ √ÿª‰¥â °“√„ÀâŒÕ√å‚¡π T ∂÷ß·¡â«à“®–≈¥

ªí®®—¬‡ ’Ë¬ß≈ß‰¥â ‡™àπ º≈µàÕ‰¢¡—π (lipid profile)

√Ÿª√à“ß¢Õß√à“ß°“¬ (reduced fat mass/increased

lean mass) ·≈–¿“«– metabolic syndrome

·µàº≈∑“ß§≈‘π‘° ‡™àπ °“√«—¥¥â«¬ brachial flow-

mediated dilation À√◊ÕÕÿ∫—µ‘°“√≥å¢Õß‚√§À≈Õ¥

µ“√“ß∑’Ë 13.  º≈¢Õß°“√„ÀâŒÕ√å‚¡π testosterone (T) „πºŸâªÉ«¬∑’Ë¡’¿“«– low T(14-17)

°“√»÷°…“ ‡ªÑ“À¡“¬¢Õß°“√»÷°…“ ®”π«π°“√ ®”π«πºŸâ‡¢â“ §à“‡©≈’Ë¬¢Õß º≈°“√»÷°…“

»÷°…“ °“√»÷°…“ √–¬–‡«≈“

RCTs (√“¬) (‡¥◊Õπ)

Body composition

Met S À√◊Õ T2DM Waist circumference 6 701 10.7 (2.7-24) ¥’¢÷Èπ

Metabolically unclassified Waist circumference 3 172 6.6 (3-11) ‰¡à‡ª≈’Ë¬π·ª≈ß

Met S À√◊Õ T2DM BMI 8 773 8.8 (2.7-24) ‰¡à‡ª≈’Ë¬π·ª≈ß

Metabolically unclassified BMI 5 307 11.2 (3-24) ‰¡à‡ª≈’Ë¬π·ª≈ß

Met S À√◊Õ T2DM Body fat 5 379 10.7 (3-24) ¥’¢÷Èπ

Metabolically unclassified Body fat 10 1,513 11 (3-36) ¥’¢÷Èπ

Met S À√◊Õ T2DM Body lean 4 174 10.4 (2.7-24) ¥’¢÷Èπ

Metabolically unclassified Body lean 9 1,491 10.8 (3-36) ¥’¢÷Èπ

Metabolism

Met S À√◊Õ T2DM Glycemia 7 725 9.6 (2.7-24) ‰¡à‡ª≈’Ë¬π·ª≈ß

Metabolically unclassified Glycemia 5 324 9.4 (3-24) ‰¡à‡ª≈’Ë¬π·ª≈ß

Met S À√◊Õ T2DM HbA1c 6 555 10 (2.7-24) ¥’¢÷Èπ

Met S À√◊Õ T2DM Total cholesterol 7 725 9.6 (2.7-24) ‰¡à‡ª≈’Ë¬π·ª≈ß

Metabolically unclassified Total cholesterol 9 490 11.7 (11-36) ¥’¢÷Èπ

Met S À√◊Õ T2DM HDL cholesterol 7 725 9.6 (2.7-24) ‰¡à‡ª≈’Ë¬π·ª≈ß

Metabolically unclassified HDL cholesterol 10 546 13 (1-36) ‰¡à‡ª≈’Ë¬π·ª≈ß

Met S À√◊Õ T2DM LDL cholesterol 5 633 6.2 (2.7-12) ‰¡à‡ª≈’Ë¬π·ª≈ß

Metabolically unclassified LDL cholesterol 8 464 15.5 (11-36) ¥’¢÷Èπ

Met S À√◊Õ T2DM Triglycerides 7 725 9.6 (2.7-24) ‰¡à‡ª≈’Ë¬π·ª≈ß

Metabolically unclassified Triglycerides 8 380 8.7 (1-36) ¥’¢÷Èπ

Bone density

Healthy men Bone mineral density 2 41 12-36 ¥’¢÷Èπ (lumbar/femoral)

History of fracture Bone mineral density 1 53 12 ¥’¢÷Èπ (lumbar)

À√◊Õ T<-2.0/frailty ≈¥≈ß (radius)

Sexual function

Young/middle-age men Libido 17 1,111 3 (1-12) ¥’¢÷Èπ (T<8 mmol/L)

Young/middle-age men Sexual-related erections 24 1,431 3 (1-12) ¥’¢÷Èπ (T<12 mmol/L)

Young/middle-age men Orgasmic function 10 677 3 (1-12) ¥’¢÷Èπ (T<12 mmol/L)

RCTs: randomized controlled trials, Met S: metabolic syndrome, T2DH: type 2 diabetes mellitus, BMI: body mass index



167°“√„ÀâŒÕ√å‚¡π‡æ»™“¬ ”À√—∫ºŸâ™“¬ ŸßÕ“¬ÿ  ∏‘µ‘  π—∫∫ÿ≠

‡≈◊Õ¥À—«„® ¬—ß‰¡à¡’¢âÕ¡Ÿ≈ π—∫ πÿπ

4. º≈µàÕ —¥ à«π√à“ß°“¬ ™à«¬≈¥‰¢¡—π·≈–

‡æ‘Ë¡°≈â“¡‡π◊ÈÕ ´÷Ëß‡ÀÁπº≈¿“¬„π 1-2 ‡¥◊Õπ·√° „π

·ßà ¡√√∂¿“æ°“√∑”ß“π º≈≈—æ∏å∑’Ë‰¥â·µ°µà“ß°—π

„π·µà≈–°“√»÷°…“´÷Ëßº≈ à«π„À≠à‰¡à™à«¬‡æ‘Ë¡§«“¡

·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ¢“À√◊Õ “¡“√∂ªÑÕß°—π°“√≈◊Ëπ

≈â¡

5. º≈µàÕ°“√∑”ß“π¢Õß ¡Õß Õ“√¡≥å ·≈–

§ÿ≥¿“æ™’«‘µ °“√»÷°…“¬—ß‰¡à· ¥ß∂÷ßª√–‚¬™πå∑’Ë

™—¥‡®π

‚¥¬ √ÿª®–‡ÀÁπ«à“°“√„™âŒÕ√å‚¡π T ∑’Ë¬Õ¡√—∫

·≈–¡’ª√–‚¬™πå™—¥‡®π §◊Õ ‡æ◊ËÕ°“√™¥‡™¬ ”À√—∫

ºŸâªÉ«¬∑’Ë¡’ªí≠À“ low T ∑’Ë¡’ “‡Àµÿ™—¥‡®π À√◊Õ Õ“¬ÿ

πâÕ¬  ”À√—∫ºŸâ™“¬∑’Ë ŸßÕ“¬ÿπ—Èπ∂÷ß·¡â°“√»÷°…“®–

· ¥ß∂÷ß§«“¡ —¡æ—π∏å¢Õß¿“«– low T °—∫§«“¡

º‘¥ª°µ‘∑“ß§≈‘π‘°À≈“¬ª√–°“√·µà¬—ß‰¡à¡’°“√»÷°…“

∑’Ë· ¥ß∂÷ßª√–‚¬™πå∑’Ë™—¥‡®π‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°—∫

°“√≈¥Õ—µ√“°“√µ“¬·≈–°“√‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥À—«„®

®÷ß§«√æ‘®“√≥“„π°√≥’¥—ß°≈à“« ”À√—∫ºŸâªÉ«¬„π

·µà≈–√“¬„Àâ‡À¡“– ¡
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169°“√√—°…“‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π¥â«¬°“√„ à “¬ «πºà“πÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“  ®‘µ√≈¥“  ¡“®“√ ·≈–§≥–13.30-14.45 π.  ÀâÕß A

∂÷ß·¡â«à“°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”‡ªìπ«‘∏’¡“µ√∞“π∑’Ë¡’¡“π“π‡°◊Õ∫ 20 ªï„π°“√√—°…“

ºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π ·≈–¡’°“√„™âÕ¬à“ß·æ√àÀ≈“¬·≈â« ·µà°Á¬—ß¡’¢âÕ®”°—¥ §◊Õ °“√√—°…“¥â«¬¬“

≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥” (intravenous recombinant tissue plasminogen activator, iv rTPA)

µâÕß„Àâ°“√√—°…“¿“¬„π 4 ™—Ë«‚¡ß§√÷Ëß®÷ß®–„Àâº≈¥’ ‡°‘¥¿“«–·∑√° ấÕπ‡≈◊Õ¥ÕÕ°„π ¡Õß‰¡à¡“°  Õ¬à“ß‰√°Á¥’ Õ—µ√“

„π°“√‡ªî¥À≈Õ¥‡≈◊Õ¥∑’ËÕÿ¥µ—π à«πµâπ¥â«¬°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ”‡√Á®¬—ßπâÕ¬°«à“√âÕ¬≈– 5

°“√„ à “¬ «πºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“®– “¡“√∂‡ªî¥À≈Õ¥‡≈◊Õ¥·¥ß∑’ËÕÿ¥µ—π

 ”‡√Á®‡æ‘Ë¡¢÷Èπ‡ªìπ√âÕ¬≈– 8-12(1)  ‡æ‘Ë¡®“°°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”‡æ’¬ßÕ¬à“ß‡¥’¬« ™à«¬„Àâ

Õ“°“√∑“ß√–∫∫ª√– “∑¢ÕßºŸâªÉ«¬¥’¢÷Èπ  “¡“√∂≈¥§«“¡æ‘°“√∑’Ë‡À≈◊ÕÕ¬Ÿà°—∫ºŸâªÉ«¬ √«¡∂÷ß≈¥Õ—µ√°“√‡ ’¬™’«‘µ

¢ÕßºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π

°“√»÷°…“°“√√—°…“‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π¥â«¬°“√„ à “¬ «πºà“πÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥

∑’ËÕÿ¥µ—πÕÕ°¡“‡ªìπ°“√√—°…“∑’Ë¡’¡“π“π ·µà°“√»÷°…“ à«π„À≠à¬—ß„™âÕÿª°√≥å„π°“√‡ªî¥À≈Õ¥‡≈◊Õ¥√ÿàπ‡°à“·≈–

¬—ß‰¡à¡’º≈°“√»÷°…“‡ª√’¬∫‡∑’¬∫∑’Ë™—¥‡®π(2)  ‚¥¬°“√»÷°…“°àÕπªï §.». 2013 ®”π«π 3 °“√»÷°…“„À≠à ‰¥â·°à

1. IMS-III (interventional management of stroke III) study(3) µ’æ‘¡æå„πªï §.». 2012 ∑”°“√

»÷°…“„πª√–‡∑» À√—∞Õ‡¡√‘°“ ·§π“¥“ ÕÕ ‡µ√‡≈’¬ ·≈–ª√–‡∑»„π∑«’ª¬ÿ‚√ª  ‰¥â»÷°…“°“√„ à “¬ «πºà“π

∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“‡æ‘Ë¡‡µ‘¡®“°°°“√„Àâ°“√√—°…“¥â«¬ iv rTPA ‚¥¬¡’ºŸâªÉ«¬∑’Ë‰¥â

17

°“√√—°…“‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π¥â«¬
°“√„ à “¬ «πºà“πÀ≈Õ¥‡≈◊Õ¥·¥ß

‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“

®‘µ√≈¥“  ¡“®“√, æß»å¿—∑√å «√ “¬—≥Àå, Õ√Õÿ¡“ ™ÿµ‘‡πµ√, π‘®»√’ ™“≠≥√ß§å
¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
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√—∫°“√„ à “¬ «πºà“πÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥

∑’ËÕÿ¥µ—πÕÕ°¡“µ“¡À≈—ß°“√„Àâ iv rTPA 434 √“¬

‡∑’¬∫°—∫°“√‰¥â iv rTPA ‡æ’¬ßÕ¬à“ß‡¥’¬« 222 √“¬

·µà°“√»÷°…“‰¥â¬ÿµ‘≈ß°àÕπ·ºπ‡¥‘¡∑’Ë§“¥‰«â ‡π◊ËÕß®“°

æ∫«à“ ‰¡à¡’§«“¡·µ°µà“ß¢Õßº≈°“√√—°…“ [«—¥®“°

modified Rankin scale (mRS) 0-2 ∑’Ë‡«≈“ 90

«—π]  ‰¥âº≈°“√√—°…“∑’Ë¥’√âÕ¬≈– 40.8 „π°≈ÿà¡∑’Ë

‰¥â°“√„ à “¬ «πºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡

‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“ ‡∑’¬∫°—∫√âÕ¬≈– 38.8 „π°≈ÿà¡

∑’Ë‰¥â iv rTPA ‡æ’¬ßÕ¬à“ß‡¥’¬« (95% CI ›6.1-9.1)

2. MR RESCUE (the mechanical re-

trieval and revascularization of stroke clot

using embolectomy) study(4) µ’æ‘¡æå„πªï §.».

2013† ∑”°“√»÷°…“„πª√–‡∑» À√—∞Õ‡¡√‘°“ ‰¥â„Àâ

°“√√—°…“ºŸâªÉ«¬∑’Ë¡’ large-vessel occlusion ¢Õß

anterior circulation ‚¥¬°“√µ√«®¥â«¬ CT per-

fusion À√◊Õ MR perfusion ‡æ◊ËÕª√–‡¡‘π penum-

bra area ¡’ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√„ à “¬ «πºà“πÀ≈Õ¥

‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“ („™â Merci

À√◊Õ Penumbra system) ®”π«π 64 √“¬ ‡∑’¬∫

°—∫°“√√—°…“µ“¡¡“µ√∞“π∑“ß¬“Õ¬à“ß‡¥’¬« (iv

rTPA) ®”π«π 54 √“¬  ‚¥¬·∫àß°≈ÿà¡¬àÕ¬ÕÕ°‡ªìπ

1) favorable penumbra/embolecotmy 34 √“¬

2) favorable penumbra/standard care 34 √“¬

3) non penumbra/embolectomy 30 √“¬  4) non

penumbra/standard care 30 √“¬ æ∫«à“ ‰¡à¡’

§«“¡·µ°µà“ß¢Õßº≈°“√√—°…“ («—¥®“°§–·ππ

mRS ‡©≈’Ë¬∑’Ë 90 «—π) ¢ÕßºŸâªÉ«¬∑—Èß Õß°≈ÿà¡ (§à“

‡©≈’Ë¬ mRS 3.9 „π°≈ÿà¡∑’Ë„ à “¬ «πºà“πÀ≈Õ¥

‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“ ‡∑’¬∫°—∫

3.9 „π°≈ÿà¡∑’Ë‰¥â iv rTPA, p=0.99) ·≈–æ∫«à“ºŸâªÉ«¬

°≈ÿà¡ favorable penumbra/endovascular ‰¡à

‰¥âº≈¥’°«à“°≈ÿà¡ favorable penumbra/standard

care (§à“‡©≈’Ë¬ mRS 3.9 „π°≈ÿà¡∑’Ë„ à “¬ «πºà“π

À≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“ ‡∑’¬∫

°—∫ 3.4 „π°≈ÿà¡∑’Ë‰¥â iv rTPA, p=0.23) ‡™àπ‡¥’¬«°—∫

°≈ÿà¡ non favorable penumbra/endovascular

‰¡à ‰¥âº≈¥’°«à“°≈ÿà¡ non favorable penumbra/

standard care (§à“‡©≈’Ë¬ mRS 4.0 „π°≈ÿà¡∑’Ë„ à

 “¬ «πºà“πÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—π

ÕÕ°¡“ ‡∑’¬∫°—∫ 4.4 „π°≈ÿà¡∑’Ë‰¥â iv rTPA, p=0.32)

3. SYNTHESIS (local versus systemic

thrombolysis for acute ischemic stroke) ex-

pansion study(5) µ’æ‘¡æå„πªï §.». 2013 ‰¥â∑”°“√

»÷°…“„πºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π∑’Ë¡’

Õ“°“√‰¡à‡°‘π 4.5 ™—Ë«‚¡ß „Àâ°“√√—°…“¥â«¬ iv rTPA

181 √“¬‡∑’¬∫°—∫ºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫

æ≈—π∑’Ë¡’Õ“°“√‰¡à‡°‘π 6 ™—Ë«‚¡ß „Àâ°“√„ à “¬ «π

ºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°

¡“ 181 √“¬ æ∫«à“„Àâº≈°“√√—°…“¥’ (favorable

outcome) ‚¥¬«—¥®“° mRS 0-1 ∑’Ë‡«≈“ 90 «—π ‰¡à

·µ°µà“ß°—π√–À«à“ß 2 °≈ÿà¡ (√âÕ¬≈– 34.8 „π°≈ÿà¡

∑’Ë ‰¥â iv rTPA ·≈–√âÕ¬≈– 30.4 „π°≈ÿà¡∑’Ë„ à “¬

 «πºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—π

ÕÕ°¡“ p=0.37) æ∫‡≈◊Õ¥ÕÕ°„π ¡ÕßÕ“°“√·¬à≈ß

‰¡àµà“ß°—π (√âÕ¬≈– 6 „π∑—Èß Õß°≈ÿà¡, p=0.99)

°“√»÷°…“¢â“ßµâπæ∫«à“°“√√—°…“‚√§ ¡Õß¢“¥

‡≈◊Õ¥‡©’¬∫æ≈—π¥â«¬°“√„ à “¬ «πºà“πÀ≈Õ¥‡≈◊Õ¥

·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“‰¡à‰¥â¡’ª√–‚¬™πå

¡“°°«à“°“√—°…“¥â«¬¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥À√◊Õ√—°…“

µ“¡¡“µ√∞“π ÷́ËßÕ“®‡°‘¥®“°

- √–¬–‡«≈“∑’‡√‘Ë¡°“√√—°…“π“π‰ª†

- ®”π«πºŸâªÉ«¬„π·µà≈–·Ààß∑’Ë‡¢â“√à«¡°“√

»÷°…“¬—ß¡’®”π«ππâÕ¬

- ºŸâªÉ«¬∫“ß√“¬‰¡à ‰¥â√—∫°“√µ√«®¥ŸÀ≈Õ¥

‡≈◊Õ¥°àÕπ°“√„ à “¬ «πºà“πÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕ
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π”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“

- ¬—ß„™âÕÿª°√≥å√ÿàπ‡°à“„π°“√‡ªî¥À≈Õ¥‡≈◊Õ¥†

- √–¬–‡«≈“„π°“√„ à “¬ «πºà“πÀ≈Õ¥‡≈◊Õ¥

·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“π“π (5.2-5.8

™—Ë«‚¡ß)

À≈—ß®“°ªï §.». 2013 ‰¥â¡’°“√æ—≤π“Õÿª°√≥å

„π°“√„ à “¬ «πºà“πÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥

∑’ËÕÿ¥µ—πÕÕ°¡“√ÿàπ„À¡à ‡™àπ Trevo, Solliteire,

Revive √à«¡°—∫°“√ª√—∫√–¬–‡«≈“„π°“√„ à “¬

 «πºà“πÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°

¡“„Àâ —Èπ≈ß‡À≈◊Õ¿“¬„π 6 ™—Ë«‚¡ßÀ≈—ß‡°‘¥Õ“°“√

(groin puncture) ‚¥¬ºŸâªÉ«¬‡°◊Õ∫∑—ÈßÀ¡¥‰¥â√—∫°“√

√—°…“¥â«¬ iv rTPA ¡“°àÕπ  ¡’°“√»÷°…“∑’Ëµ’æ‘¡æå„π

ªï §.». 2015 ®”π«π 5 °“√»÷°…“ «—¥º≈°“√√—°…“

∑’Ë¥’ §◊Õ ¡’√–¥—∫ modified Rankin scale (mRS)

‡∑à“°—∫ 0-2 ∑’Ë‡«≈“ 90 «—π ‰¥â·°à

-MR CLEAN (Multicenter Randomized

Clinical Trial of Endovascular Treatment for

Acute Ischemic Stroke in the Netherlands)(6)

µ’æ‘¡æå„πªï §.». 2015 ∑”°“√»÷°…“„πª√–‡∑»

‡π‡∏Õ√å·≈π¥å ‰¥â∑”°“√»÷°…“„πºŸâªÉ«¬‚√§ ¡Õß

¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π¥â«¬°“√„ à “¬ «πºà“π∑“ß

À≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“‡∑’¬∫

°—∫°“√√—°…“µ“¡¡“µ√∞“π ± iv rTPA æ∫«à“„Àâº≈

°“√√—°…“∑’Ë¥’√âÕ¬≈– 33 „π°≈ÿà¡∑’Ë‰¥â°“√„ à “¬ «π

ºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°

¡“‡∑’¬∫°—∫√âÕ¬≈– 19 „π°≈ÿà¡∑’Ë‰¥â√—∫°“√√—°…“µ“¡

¡“µ√∞“π ± iv rTPA [odds ratio (OR) 2.05 95%

CI 1.36-2.71]

EXTENDED-1A (Extending the Time

for Thrombolysis in Emergency Neurological

deficit - Intra-Arterial)(7)  µ’æ‘¡æå„πªï §.». 2015

∑”°“√»÷°…“„πª√–‡∑»ÕÕ ‡µ√‡≈’¬·≈–π‘«´’·≈π¥å

‰¥â∑”°“√»÷°…“„πºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫

æ≈—π¥â«¬°“√„ à “¬ «πºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß

‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“‡∑’¬∫°—∫°“√√—°…“

µ“¡¡“µ√∞“π ± iv rTPA æ∫«à“„Àâº≈°“√√—°…“∑’Ë

¥’√âÕ¬≈– 71 „π°≈ÿà¡∑’Ë ‰¥â°“√„ à “¬ «πºà“π∑“ß

À≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“‡∑’¬∫

°—∫√âÕ¬≈– 40 „π°≈ÿà¡∑’Ë‰¥â√—∫°“√√—°…“µ“¡¡“µ√∞“π

± iv rTPA (p=0.01)

ESCAPE (Endovascular Treatment for

Small Core and Anterior Circulation Proximal

Occlusion with Emphasis on Minimizing CT

to Recanalization Times)(8)† µ’æ‘¡æå„πªï §.».

2015 ∑”°“√»÷°…“„πÀ≈“¬ª√–‡∑»∑—Ë«‚≈° ‰¥â∑”

°“√»÷°…“„πºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π¥â«¬

°“√„ à “¬ «πºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡

‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“‡∑’¬∫°—∫°“√√—°…“µ“¡¡“µ√∞“π

± iv rTPA æ∫«à“„Àâº≈°“√√—°…“∑’Ë¥’√âÕ¬≈– 53 „π

°≈ÿà¡∑’Ë‰¥â°“√„ à “¬ «πºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕ

π”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“‡∑’¬∫°—∫√âÕ¬≈– 29 „π

°≈ÿà¡∑’Ë ‰¥â√—∫°“√√—°…“µ“¡¡“µ√∞“π ± iv rTPA

(OR 1.8, 95%CI 1.4-2.4, p≤0.001)

SWIFT PRIME (Solitaire With the In-

tension For Thrombectomy as Primary Endo-

vascular Treatment)(9) µ’æ‘¡æå„πªï §.». 2015

∑”°“√»÷°…“„πª√–‡∑» À√—∞Õ‡¡√‘°“ ‰¥â∑”°“√

»÷°…“„πºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π¥â«¬°“√

„ à “¬ «πºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥

∑’ËÕÿ¥µ—πÕÕ°¡“‡∑’¬∫°—∫°“√√—°…“µ“¡¡“µ√∞“π

± iv rTPA æ∫«à“„Àâº≈°“√√—°…“∑’Ë¥’√âÕ¬≈–†60 „π

°≈ÿà¡∑’Ë‰¥â°“√„ à “¬ «πºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕ

π”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“‡∑’¬∫°—∫√âÕ¬≈– 35 „π

°≈ÿà¡∑’Ë ‰¥â√—∫°“√√—°…“µ“¡¡“µ√∞“π ± iv rTPA

(OR 1.7, 95%CI 1.23-2.33, p≤0.001)
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REVASCAT (Randomized Tr ia l of

Revascularization with Solitaire FR Device

versus Best Medical Therapy in the Treatment

of Acute Stroke Due to Anterior Circulation

Large Vessel Occlusion Presenting within

Eight Hours of Symptom Onset)(10)  µ’æ‘¡æå

„πªï §.». 2015 ∑”°“√»÷°…“„πª√–‡∑» ‡ªπ ‰¥â

∑”°“√»÷°…“„πºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π

¥â«¬°“√„ à “¬ «πºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”

≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“‡∑’¬∫°—∫°“√√—°…“µ“¡

¡“µ√∞“π ± iv rTPA æ∫«à“„Àâº≈°“√√—°…“∑’Ë¥’

√âÕ¬≈– 44 „π°≈ÿà¡∑’Ë ‰¥â°“√„ à “¬ «πºà“π∑“ß

À≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“‡∑’¬∫

°—∫√âÕ¬≈– 28 „π°≈ÿà¡∑’Ë‰¥â√—∫°“√√—°…“µ“¡¡“µ√∞“π

± iv rTPA (OR 2.1, 95%CI 1.1-4.0)

 √ÿªº≈°“√√—°…“¥â«¬°“√„ à “¬ «πºà“π∑“ß

À≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“¢Õß

°“√»÷°…“µà“ßÊ ¥—ß· ¥ß„πµ“√“ß∑’Ë 1 ·≈– 2

®“°º≈°“√»÷°…“¥—ß°≈à“«¢â“ßµâπ °“√√—°…“

‚¥¬°“√„ à “¬ «πºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”

≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“®–„Àâº≈¥’¡“°∑’Ë ÿ¥ ‡¡◊Ë Õ

‡≈◊Õ°ºŸâªÉ«¬∑’Ë®–∑”°“√√—°…“¥—ßπ’È (¥—¥·ª≈ß®“°§”

·π–π”°“√„ à “¬ «πºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕ

π”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“¢Õß American Heart

Association ªï §.». 2015(11)

1. ºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥∑’ËÕ¬Ÿà„π‡°≥±å

¢Õß°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”∑ÿ°

√“¬§«√‰¥â√—∫°“√√—°…“¥â«¬ iv rTPA ¿“¬„π 4.5

™—Ë«‚¡ß À“°‰¡à¡’¢âÕÀâ“¡ ·¡â«à“®– “¡“√∂∑”°“√

√—°…“¥â«¬°“√„ à “¬ «πºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß

‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“‰¥â (class I, level of

evidence A)

2. ºŸâªÉ«¬§«√∑’Ë®–‰¥â√—∫°“√√—°…“¥â«¬°“√„ à

 “¬ «πºà“π∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’Ë

Õÿ¥µ—πÕÕ°¡“ ∂â“¡’§ÿ≥ ¡∫—µ‘§√∫∑ÿ°¢âÕ ¥—ßµàÕ‰ªπ’È

2.1 mRS 0-1 °àÕπ∑’Ë®–‡°‘¥‚√§ ¡Õß

¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π

2.2 µ”·Àπàß∑’ËÀ≈Õ¥‡≈◊Õ¥Õÿ¥µ—π ‡°‘¥∑’Ë

À≈Õ¥‡≈◊Õ¥·¥ß internal carotid À√◊Õ middle ce-

rebral  à«πµâπ (M1)

2.3 Õ“¬ÿ ≥18 ªï

2.4 NIHSS ≥6

2.5 ASPECT ≥6

2.6  “¡“√∂‡√‘Ë¡°“√√—°…“‚¥¬°“√„ à “¬

 «π‰¥â¿“¬„π 6 ™—Ë«‚¡ß À≈—ß‡°‘¥Õ“°“√ (groin punc-

ture)

3. ‡æ◊ËÕ„Àâ ‰¥âº≈¥’¡“°∑’Ë ÿ¥ §«√‡ªî¥À≈Õ¥

‡≈◊Õ¥·¥ß∑’ËÕÿ¥µ—π‰¥â ”‡√Á®‚¥¬¡’ thrombolytic in

cerebral infarction 2b/3 (TICI 2b/3) ¿“¬„π 6

™—Ë«‚¡ß À≈—ß‡°‘¥Õ“°“√ (class I, level of evidence

B)

4. °“√‡√‘Ë¡°“√√—°…“‚¥¬°“√„ à “¬ «πºà“π

À≈Õ¥‡≈◊ÕÕ¥·¥ß‡æ◊ËÕ‰ªπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“

‡°‘π‡«≈“ 6 ™—Ë«‚¡ß À≈—ß®“°‡√‘Ë¡¡’Õ“°“√¬—ß„Àâº≈°“√

√—°…“∑’Ë ‰¡à·πàπÕπ „πºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥

‡©’¬∫æ≈—π∑’Ë¡’°“√Õÿ¥µ—π∑’Ëµ”·ÀπàßÀ≈Õ¥‡≈◊Õ¥·¥ß

internal carotid À√◊Õ middle cerebral   à«πµâπ

(M1) (class IIb, level of evidence C)

5. ºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π„π

 à«π¢Õß anterior circulation ∑’Ë¡’¢âÕÀâ“¡„π°“√‰¥â

√—∫ iv rTPA  “¡“√∂„Àâ°“√√—°…“‚¥¬°“√„ à “¬

 «πºà“πÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕ‰ªπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—π

ÕÕ°¡“‰¥â¿“¬„π 6 ™—Ë«‚¡ß À≈—ß®“°‡√‘Ë¡¡’Õ“°“√ ·µà

¬—ß‰¡à∑√“∫ª√– ‘∑∏‘¿“æ¢Õß°“√√—°…“™—¥‡®π ‡π◊ËÕß

®“°¬—ß‰¡à¡’°“√»÷°…“‡ª√’¬∫‡∑’¬∫ µâÕß°“√°“√»÷°…“

‡æ‘Ë¡‡µ‘¡ (class IIa, level of evidence C)



173°“√√—°…“‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π¥â«¬°“√„ à “¬ «πºà“πÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“  ®‘µ√≈¥“  ¡“®“√ ·≈–§≥–
µ“

√“
ß∑

’Ë 1
. ·

 ¥
ß‡

°≥
±å°

“√
§—¥

‡≈
◊Õ°

ºŸâª
É«¬

‡æ
◊ËÕ„

Àâ°
“√

√—°
…“

¥â«
¬°

“√
„ 

à “
¬ 

«π
ºà“

πÀ
≈Õ

¥‡
≈◊Õ

¥·
¥ß

‡æ
◊ËÕπ

”≈
‘Ë¡‡

≈◊Õ
¥∑

’ËÕÿ¥
µ—π

ÕÕ
°¡

“

°“
√»

÷°…
“

  
  

  
  

  
  

°“
√√

—°…
“∑

’Ë‰¥
â√—∫

‰¥
â√—∫

°“
√√

—°…
“¥

â«¬
Õ“

¬ÿ
‡«

≈“
∑’Ë‰

¥â√
—∫°

“√
‡ª

î¥
À≈

Õ¥
‡≈

◊Õ¥
N
IH

SS
m

R
S

AS
PE

C
T

Va
sc

ul
ar

  
  
°≈

ÿà¡∑
’Ë‰¥

â√—∫
°“

√√
—°…

“‡
∑’¬

∫°
—∫

¬“
≈–

≈“
¬≈

‘Ë¡‡
≈◊Õ

¥
(ª

ï)
À≈

Õ¥
‡≈

◊Õ¥
∑’Ë‡

ªî¥
°àÕ

π¡
’Õ“

°“
√

im
ag

in
g

  
  
  
  
  
  
  
°≈

ÿà¡§
«∫

§ÿ¡
∑“

ßÀ
≈Õ

¥‡
≈◊Õ

¥¥
”

(™
—Ë«‚

¡ß
)

°“
√»

÷°…
“°

àÕπ
ªï 

§.
».

 2
01

3

IM
S-

III
2/

3 
¢Õ

ß¢
π“

¥ 
rT

PA
 ¡

“µ
√∞

“π
 √

à«¡
°—∫

‰¥
â√—∫

18
-8

2
¿“

¬„
π 

5 
™—Ë«

‚¡
ß∑

’Ë‰¥
â

À≈
Õ¥

‡≈
◊Õ¥

≥1
0

0-
2

<4
‰¡

à‰¥
â∑”

iA
 r
TP

A 
√à«

¡°
—∫ 

an
y 

de
vi
ce

IA
 r
TP

A
„¥

°Á‰
¥â

‡∑
’¬∫

°—∫
 iv

 r
TP

A

M
R 

RE
SC

U
E

°“
√√

—°…
“¡

“µ
√∞

“π
 (i

v 
rT

PA
) √

à«¡
°—∫

‰¥
â√—∫

18
-8

5
¿“

¬„
π 

8 
™—Ë«

‚¡
ß∑

’Ë‰¥
â

An
te

rio
r

6-
29

0-
2

‰¡
à¡’¢

âÕ¡
Ÿ≈

C
TA

, M
RA

°“
√‡

ªî¥
À≈

Õ¥
‡≈

◊Õ¥
‡∑

’¬∫
°—∫

IA
 r
TP

A
ci
rc

ul
at

io
n

°“
√√

—°…
“¡

“µ
√∞

“π

SY
N
TH

ES
IS

IA
 th

ro
m

bo
ly
tic

/a
ny

 d
ev

ic
e/

 b
ot

h
Õ“

®®
–‰

¡à‰
¥â√

—∫
18

-8
0

¿“
¬„

π 
6 

™ —Ë«
‚¡

ß∑
’Ë‰¥

â
À≈

Õ¥
‡≈

◊Õ¥
≤2

5
0-

1
‰¡

à¡’¢
âÕ¡

Ÿ≈
‰¡

à‰¥
â∑”

‡∑
’¬∫

° —∫
 iv

 r
TP

A
IA

 r
TP

A
„¥

°Á‰
¥â

°“
√»

÷°…
“ª

ï §
.»

. 2
01

5

M
R 

C
LE

AN
°“

√√
—°…

“¡
“µ

√∞
“π

 ( ±
 r
TP

A/
 IA

 r
TP

A
Õ“

®®
–‰

¡ à‰
¥â√

—∫
>1

8
¿“

¬„
π 

6 
™—Ë«

‚¡
ß∑

’Ë‰¥
â

An
te

rio
r

>2
‰¡

à®”
° —¥

‰¡
à¡’¢

âÕ¡
Ÿ≈

C
TA

, M
RA

,
in
 U

K)
 √

à«¡
° —∫

°“
√‡

ª î¥
À≈

Õ¥
‡≈

◊Õ¥
·¥

ß
IA

 r
TP

A
ci
rc

ul
at

io
n

DS
A

‡∑
’¬∫

° —∫
 °

“√
√—°

…“
¡“

µ√
∞“

π 
(±

 r
TP

A)

ES
C
AP

E
°“

√√
—°…

“¡
“µ

√∞
“π

 ( ±
 r
TP

A)
 √

à«¡
° —∫

Õ“
®®

–‰
¡à‰

¥â√
—∫

>1
8

¿“
¬„

π 
12

 ™
—Ë«‚

¡ß
À≈

—ß
IC

A/
 M

C
A

>5
Ba

rth
el
 ≥

90
≥6

C
TA

°“
√‡

ª î¥
À≈

Õ¥
‡≈

◊Õ¥
·¥

ß
 ÿà¡

‡≈
◊Õ°

°“
√√

—°…
“

‡∑
’¬∫

° —∫
 °

“√
√—°

…“
¡“

µ√
∞“

π 
(±

 r
TP

A)

SW
IF

T 
PR

IM
E

°“
√√

—°…
“¡

“µ
√∞

“π
 ( ±

 r
TP

A)
 √

à«¡
° —∫

‰¥
â√—∫

18
-8

0
‰¥

â√—∫
°“

√‡
ª î¥

À≈
Õ¥

-
IC

A/
M

1
8-

29
0-

1
≥6

C
TA

, M
RA

°“
√‡

ª î¥
À≈

Õ¥
‡≈

◊Õ¥
·¥

ß
‡≈

◊Õ¥
¿“

¬„
π 

6 
¢—Ë«

‚¡
ß

‡∑
’¬∫

° —∫
 °

“√
√—°

…“
¡“

µ√
∞“

π 
(±

 r
TP

A)

EX
TE

N
D-

IA
°“

√√
—°…

“¡
“µ

√∞
“π

 ( ±
 r
TP

A)
 √

à«¡
° —∫

‰¥
â√—∫

≥1
8

‰¥
â√—∫

°“
√‡

ª î¥
À≈

Õ¥
-

An
te

rio
r

‰¡
à®”

° —¥
0-

1
‰¡

à¡’¢
âÕ¡

Ÿ≈
C
TA

, M
RA

°“
√‡

ª î¥
À≈

Õ¥
‡≈

◊Õ¥
·¥

ß
‡≈

◊Õ¥
¿“

¬„
π 

6 
™—Ë«

‚¡
ß

ci
rc

ul
at

io
n

‡∑
’¬∫

° —∫
 °

“√
√—°

…“
¡“

µ√
∞“

π 
(±

 r
TP

A)

RE
VA

SC
AT

°“
√√

—°…
“¡

“µ
√∞

“π
 ( ±

 r
TP

A)
 √

à«¡
° —∫

Õ“
®®

–‰
¡à‰

¥â√
—∫

18
-8

0
‰¥

â√—∫
°“

√‡
ª î¥

À≈
Õ¥

IC
A/

M
1

≥6
0-

1
≥7

 (N
EC

T)
C
TA

, M
RA

,
°“

√‡
ª î¥

À≈
Õ¥

‡≈
◊Õ¥

·¥
ß

‡≈
◊Õ¥

¿“
¬„

π 
8 

™—Ë«
‚¡

ß
≥6

 (M
RI

-D
W

I)
DS

A
‡∑

’¬∫
° —∫

 °
“√

√—°
…“

¡“
µ√

∞“
π 

( ±
 r
TP

A)



174 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘
µ“

√“
ß∑

’Ë 2
. ·

 ¥
ßº

≈¢
Õß

°“
√»

÷°…
“°

“√
„ 

à “
¬ 

«π
ºà“

π∑
“ß

À≈
Õ¥

‡≈
◊Õ¥

·¥
ß‡

æ◊ËÕ
π”

≈‘Ë¡
‡≈

◊Õ¥
∑’ËÕ

ÿ¥µ
—πÕ

Õ°
¡“

°“
√»

÷°…
“

º≈
°“

√»
÷°…

“À
≈—°

Õ—µ
√“

µ“
¬∑

’Ë 9
0 

«—π
‡≈

◊Õ¥
ÕÕ

°„
π 

¡Õ
ß∑

’Ë¡’Õ
“°

“√
·¬

à≈ß
ºŸâª

É«¬
∑’Ë¡

’ m
R
S 

0-
2 

∑’Ë 
90

 «
—π

G
oo

d 
ou

tc
om

e
°≈ÿà¡

∑’Ë‰¥
â√—∫¬

“
°≈ÿà¡

§«∫
§ÿ¡

¿“«
–·

∑√°
´âÕ

π
°≈ÿà¡

∑’Ë‰¥
â√—∫¬

“
°≈ÿà¡

§«∫
§ÿ¡

¿“«
–·

∑√°
´âÕ

π
°≈ÿà¡

∑’Ë‰¥
â√—∫¬

“
°≈ÿà¡

§«∫
§ÿ¡

¿“«
–·

∑√°
´âÕ

π
  °

≈ÿà¡
∑’Ë‰¥

â√—∫¬
“

°≈ÿà¡
§«∫

§ÿ¡
¿“«

–·
∑√°

´âÕ
π

IM
S-

III
m

RS
0-

2
40

.8
%

38
.7
%

1.
5%

19
.1

21
.6

P=
0.
52

6.
2

5.
9

P=
0.
83

40
.8

38
.7

1.
5%

at
 9

0 
d

(-6
 to

 9
%

)

M
R 

RE
SC

U
E

§à“
‡©

≈’Ë¬
 m

RS
3.
9

3.
9

P=
0.
99

19
24

P=
0.
75

5
4

P=
0.
24

19
20

-

SY
N
TH

ES
IS

m
RS

 0
-1

30
.4
%

34
.8
%

0.
71

14
.4

9.
9

P=
0.
22

6
6

P=
0.
53

41
.9

46
.4

-

at
 3

 m
on

th
s

(0
.4
4-

1.
14

)

M
R 

C
LE

AN
Im

pr
ov

em
en

t m
RS

 a
t 9

0 
d

1.
67

21
22

-
7.
7

6.
4

-
32

.6
19

.1
2.
16

(s
hi
ft 

an
al
ys

is
)

(1
.2
1,
-2

.3
)

ES
C
AP

E
Im

pr
ov

em
en

t m
RS

 a
t 9

0 
d

3.
1

10
.4

19
0.
5

3.
6

2.
7

1.
2

53
29

.3
1.
8

(s
hi
ft 

an
al
ys

is
)

(2
.0
,-4

.7
)

(0
.3
-0

.8
)

(0
.3
-4

.6
)

(1
.4
-2

.4
)

SW
IF

T 
PR

IM
E

Ra
nk

in
 s

hi
ft

P 
<0

.0
01

9
12

0.
74

0
3

-
60

35
1.
7

(0
.3
3-

1.
68

)
(1

.2
3-

2.
33

)

EX
TE

N
D-

IA
M

ed
ia
n

10
0%

37
%

4.
7

9
20

0.
45

0
6

95
%

C
I -

6
71

40
4.
2

re
pe

rfu
si
on

(2
.5
-9

.0
)

(0
.1
-2

.1
)

(-1
3 

to
 2

)
(1

.4
-1

2)

at
 2

4 
hr

s

RE
VA

SC
AT

Im
pr

ov
em

en
t m

RS
1.
7

18
18

1.
1

2
2

1.
0

44
28

2.
1

(1
.0
5-

2.
8)

(0
.8
-1

.4
)

(0
.1
-7

)
(1

.1
-4

)



175°“√√—°…“‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π¥â«¬°“√„ à “¬ «πºà“πÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“  ®‘µ√≈¥“  ¡“®“√ ·≈–§≥–

6. ¬—ß‰¡à¡’°“√»÷°…“¬◊π¬—πº≈¥’¢Õß°“√√—°…“

‚¥¬°“√„ à “¬ «πºà“πÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕ‰ªπ”≈‘Ë¡

‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“‰¥â¿“¬„π 6 ™—Ë«‚¡ß À≈—ß®“°

‡√‘Ë¡¡’Õ“°“√ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π „πµ”·Àπàß

¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß middle cerebral  à«πª≈“¬

(M2/M3), anterior cerebral, basilar, vertebral,

posterior cerebral „πºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥

‡©’¬∫æ≈—π ·µà∂â“ “¡“√∂∑”°“√‡≈◊Õ°ºŸâªÉ«¬‡æ◊ËÕ‡¢â“

√—∫°“√√—°…“Õ¬à“ß‡À¡“– ¡°Á “¡“√∂∑”‰¥â (class IIb,

level of evidence C)†

7. °“√√—°…“‚¥¬°“√„ à “¬ «πºà“πÀ≈Õ¥

‡≈◊Õ¥·¥ß‡æ◊ËÕ‰ªπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“„πºŸâªÉ«¬

‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π∑’ËÕ“¬ÿπâÕ¬°«à“ 18 ªï

¬—ß‰¡à¡’À≈—°∞“π«à“„Àâº≈¥’™—¥‡®π (class IIb, level of

evidence C)

8. À≈—ß®“°„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥ ‰¡àµâÕß√Õ

 —ß‡°µ°“√µÕ∫ πÕßµàÕ°“√√—°…“ ‡æ◊ËÕ®–‡≈◊Õ°

ºŸâªÉ«¬‡¢â“√—∫°“√√—°…“‚¥¬°“√„ à “¬ «πºà“πÀ≈Õ¥

‡≈◊Õ¥·¥ß‡æ◊ËÕ‰ªπ”≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“„πºŸâªÉ«¬

‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π (class III, level of

evidence B-R)

9. §«√‡≈◊Õ°„™âÕÿª°√≥å√ÿàπ„À¡à (stent re-

triever) ‡™àπ Trevo, Solliteire, Revive ¡“°

°«à“∑’Ë®–‡≈◊Õ°„™âÕÿª°√≥å√ÿàπ‡°à“ ‡™àπ MERCI (level

IIb, class B-NR)

10. Õ“®„™â proximal balloon guide

catheter À√◊Õ a large bore distal access

catheter √à«¡°—∫ stent retriever ¥’°«à“°“√„™â

cervical guide catheter ‡æ’¬ßÕ¬à“ß‡¥’¬« (level IIa,

class c)

11. Õ“®æ‘®“√≥“‡≈◊Õ°«‘∏’ conscious seda-

tion ¡“°°«à“°“√„™â general anesthesia

¿“æ«‘π‘®©—¬
1. °“√µ√«®¿“æ«‘π‘®©—¬§«√∑”„πºŸâªÉ«¬‚√§

 ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π∑ÿ°√“¬°àÕπ‡√‘Ë¡„Àâ°“√√—°…“

´÷Ëß à«π¡“°„™â¿“æ‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß (CT

scan) ‡π◊ËÕß®“° “¡“√∂∑”‰¥â‡√Á« (class I, level of

evedence A)

2. ºŸâªÉ«¬∑’Ë‡¢â“‡°≥±å∑’ËÕ“®®–‰¥â√—∫°“√√—°…“

‚¥¬°“√„ à “¬ «πºà“πÀ≈Õ¥‡≈◊Õ¥·¥ß‡æ◊ËÕ‰ªπ”

≈‘Ë¡‡≈◊Õ¥∑’ËÕÿ¥µ—πÕÕ°¡“„Àâ àßµ√«®¿“æ‡Õ°´‡√¬å

À≈Õ¥‡≈◊Õ¥ ‡™àπ computer tomographic angio-

graphy (CTA), magnetic resonance angiogra-

phy (MRA), Digital subtraction angiography

(DSA) ‚¥¬‰¡à∑”„Àâ°“√„Àâ°“√√—°…“¥â«¬ iv rTPA

≈à“™â“ÕÕ°‰ª (class I, level of evedence A)

3. °“√ àßµ√«®∑“ß√—ß ’«‘∑¬“‡æ◊ËÕ¥Ÿ per-

fusion area ‡™àπ computer tomographic per-

fusion (CTP), magnetic resonance perfusion

(MR perfusion) ¬—ß‰¡à∑√“∫º≈°“√»÷°…“‡ª√’¬∫

‡∑’¬∫™—¥‡®π (class IIb, level of evedence C)

√–∫∫°“√¥Ÿ·≈ºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥
1. ºŸâªÉ«¬§«√‰¥â√—∫°“√ àßµàÕ‰ª¬—ß»Ÿπ¬å‚√§

À≈Õ¥‡≈◊Õ¥ ¡Õß¡“µ√∞“π (certified primary

stroke) À√◊Õ»Ÿπ¬å‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß§√∫«ß®√

(comprehensive stroke center) Õ¬à“ß√«¥‡√Á«

∑’Ë ÿ¥ ∂â“‰¡à¡’»Ÿπ¬å‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß¥—ß°≈à“« §«√

 àßºŸâªÉ«¬‰ª¬—ß ∂“π√—°…“æ¬“∫“≈∑’Ë “¡“√∂¥Ÿ·≈

ºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥„π√–¬–‡©’¬∫æ≈—π‰¥â (class

I, level of evidence A) ´÷Ëß„π∫“ß ∂“π°“√≥åÕ“®

√«¡∂÷ß°“√‡§≈◊ËÕπ¬â“¬ºŸâªÉ«¬∑“ßÕ“°“»À√◊Õ àßµàÕ

‚¥¬ºà“π‚√ßæ¬“∫“≈∑’Ë‰¡à¡’§«“¡æ√âÕ¡‰ª

2. ¡’°“√æ—≤π“√–∫∫°“√¥Ÿ·≈ºŸâªÉ«¬‚√§ ¡Õß
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¢“¥‡≈◊Õ¥µ“¡‡§√◊Õ¢à“¬À√◊Õ¿Ÿ¡‘¿“§µà“ßÊ ÷́Ëß§«√®–

ª√–°Õ∫‰ª¥â«¬

2.1  ‘ËßÕ”π«¬§«“¡ –¥«°„π°“√¥Ÿ·≈ºŸâ

ªÉ«¬„π√–¬–©ÿ°‡©‘π√«¡∂÷ß°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥

∑“ßÀ≈Õ¥‡≈◊Õ¥¥” √“¬™◊ËÕ»Ÿπ¬å‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß

¡“µ√∞“π·≈–»Ÿπ¬å‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß§√∫«ß®√

2.2 √“¬™◊ËÕ ∂“πæ¬“∫“≈∑’Ë “¡“√∂„Àâ

°“√√—°…“‚¥¬«‘∏’„ à “¬ «πÀ≈Õ¥‡≈◊Õ¥ ÷́Ëß®–∑”„Àâ

 “¡“√∂ àßµàÕºŸâªÉ«¬‰¥âÕ¬à“ß√«¥‡√Á« (class I, level

of evidence A)

2.3 »Ÿπ¬å‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß¡“µ√∞“π

§«√æ—≤π“„Àâ “¡“√∂µ√«®À≈Õ¥‡≈◊Õ¥ ¡Õß‰¥â ´÷Ëß

®– “¡“√∂§—¥‡≈◊Õ°ºŸâªÉ«¬∑’Ë‡À¡“– ¡ ‡æ◊ËÕ àßµàÕ‰ª

¬—ß ∂“∫—π∑’Ë “¡“√∂„Àâ°“√√—°…“‚¥¬°“√„ à “¬ «π

À≈Õ¥‡≈◊Õ¥ ·≈–≈¥√–¬–‡«≈“„π°“√„Àâ°“√√—°…“

‚¥¬„ à “¬ «πÀ≈Õ¥‡≈◊Õ¥‰¥â (class IIb, level of

evidence C)

2.4 °“√√—°…“‚¥¬„ à “¬ «πÀ≈Õ¥‡≈◊Õ¥

§«√∑”„π»Ÿπ¬å‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß∑’Ë¡’ª√– ∫°“√≥å

¡’·æ∑¬åºŸâ‡™’Ë¬«™“≠¥â“π neurointerventionist ∑”

°“√µ√«®À≈Õ¥‡≈◊Õ¥ ¡Õß‚¥¬„ à “¬ «πºà“π∑“ß

À≈Õ¥‡≈◊Õ¥‰¥âÕ¬à“ß√«¥‡√Á« ·≈–¡’√–∫∫°“√¥Ÿ·≈

ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ÕÕ°·∫∫„Àâ¡’°“√µ‘¥µ“¡ ª√–‡¡‘π

º≈∫—π∑÷°º≈°“√√—°…“¢ÕßºŸâªÉ«¬ ·≈–ª√–‡¡‘π§«“¡

ª≈Õ¥¿—¬„π°“√√—°…“ºŸâªÉ«¬‰¥â¥â«¬ (class I, level of

evidence E)

‡Õ° “√Õâ“ßÕ‘ß
1. Meng Lee, Keun-Sik Hong, Jeffrey L. Saver efficacy of intra-arterial fibrinolysis for acute ischemic stroke,
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2. Shinichi Yoshimura, Manabu Shirakawa, Kazutaka Uchida, Yasue Tanaka, Seigo Shindo. Endovascular treatment

of acute ischemic stroke: Honolulu shock and thereafter. Stroke Cerebrovascu Dis 2014;23:e295-8.
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stroke. N Engl J Med 2013;368:893-903.†
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„πªí®®ÿ∫—π°“√√—°…“∑’Ë‰¥â√—∫°“√æ‘ Ÿ®πå«à“™à«¬≈¥¿“«–∑ÿææ≈¿“æ·≈–Õ—µ√“°“√‡ ’¬™’«‘µ¢Õß‚√§ ¡Õß

¢“¥‡≈◊Õ¥‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ §◊Õ °“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥” (thrombolytic therapy) „π

ºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥∑’Ë¡“‡√Á«¿“¬„π 4.5 ™—Ë«‚¡ßµ—Èß·µà‡√‘Ë¡¡’Õ“°“√  °“√¥Ÿ·≈√—°…“ºŸâªÉ«¬‚√§ ¡Õß¢“¥

‡≈◊Õ¥„πÀÕºŸâªÉ«¬‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß (stroke unit) ∑’Ë¡’∑’¡ À “¢“«‘™“™’æ√à«¡°—π¥Ÿ·≈√—°…“ºŸâªÉ«¬ ·≈–°“√

ºà“µ—¥‡ªî¥°–‚À≈° (wide craniectomy) „πºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥∑’Ë¡’¿“«– ¡Õß∫«¡·≈–¡’‚Õ°“ ‡°‘¥

malignant middle cerebral artery infarction À√◊Õ cerebellar infarction ¢π“¥¡“°°«à“§√÷ËßÀπ÷Ëß¢Õß

cerebellar hemisphere

„π¢≥–∑’Ë°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”„πºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π‡ªìπ°“√

√—°…“∑’Ë‡ªìπ¡“µ√∞“π‰¥â√—∫°“√√—∫√Õß®“°Õß§å°“√Õ“À“√·≈–¬“ À√—∞Õ‡¡√‘°“µ—Èß·µàªï §.». 1996 ·≈–‡ªìπ∑’Ë

¬Õ¡√—∫µ“¡·π«∑“ß°“√√—°…“ºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π¢ÕßÀ≈“¬ª√–‡∑» ·µà¡’ºŸâªÉ«¬‚√§ ¡Õß¢“¥

‡≈◊Õ¥‡©’¬∫æ≈—π‡æ’¬ß à«ππâÕ¬‡∑à“π—Èπ∑’Ë‰¥â√—∫°“√√—°…“¥â«¬¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”  °“√»÷°…“„π

ª√–‡∑» À√—∞Õ‡¡√‘°“æ∫«à“µ—Èß·µàªï §.». 2004  Õ—µ√“°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”∑—Èßª√–‡∑»

Õ¬Ÿà„π™à«ß√âÕ¬≈– 3-5  ´÷Ëß‡ªìπ‡æ’¬ß à«ππâÕ¬¢ÕßºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥   “‡Àµÿ¢Õß°“√„Àâ¬“≈–≈“¬≈‘Ë¡

‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”„πª√‘¡“≥πâÕ¬ª√–°Õ∫¥â«¬À≈“¬ªí®®—¬ ‡™àπ ª√–™“™π¢“¥§«“¡√Ÿâ§«“¡‡¢â“„®„π°“√

¥Ÿ·≈√—°…“‚√§ ¡Õß¢“¥‡≈◊Õ¥  ¢“¥√–∫∫°“√ àßµàÕ∑’Ë¡’ª√– ‘∑∏‘¿“æ∑’Ë àßºŸâªÉ«¬‰ª¬—ß‚√ßæ¬“∫“≈∑’Ë„Àâ°“√√—°…“

18

°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”
(intravenous thrombolytic therapy)
„πºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π

æß»å¿—∑√å «√ “¬—≥Àå, ®‘µ√≈¥“  ¡“®“√, Õ√Õÿ¡“ ™ÿµ‘‡πµ√, π‘®»√’ ™“≠≥√ß§å
¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬



179°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥” (intravenous thrombolytic therapy) „πºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π  æß»å¿—∑√å «√ “¬—≥Àå ·≈–§≥–

¥â«¬¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥‰¥â  ·≈–¢âÕ®”°—¥„π‡√◊ËÕß

‡«≈“·≈–¢âÕÀâ“¡Õ◊ËπÊ„π°“√‰¥â√—∫¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥

∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

„πªí®®ÿ∫—π¢âÕ∫àß™’È·≈–¢âÕÀâ“¡„π°“√„Àâ¬“

≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”„πºŸâªÉ«¬‚√§ ¡Õß

¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π ‰¥âª√—∫‡ª≈’Ë¬π‰ª∫“ß à«π

‡π◊ËÕß®“°¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡¡“°¢÷Èπ ¢âÕÀâ“¡„π°“√

„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”∫“ß¢âÕ‰¥â

ª√—∫‡ª≈’Ë¬π‡ªìπ¢âÕ§«ß√–«—ß ∂â“§‘¥«à“ºŸâªÉ«¬®–‰¥â

ª√–‚¬™πå®“°°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥¡“°°«à“‡°‘¥

‚∑… °Á “¡“√∂„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥‰¥â ∫∑§«“¡π’È

®÷ß®–°≈à“«∂÷ß·π«∑“ß°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ß

À≈Õ¥‡≈◊Õ¥¥” ‡æ◊ËÕ‡ªìπª√–‚¬™πå ”À√—∫ºŸâÕà“π„π

°“√æ‘®“√≥“„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

„πºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—πµàÕ‰ª

·π«∑“ß°“√æ‘®“√≥“§—¥‡≈◊Õ°ºŸâªÉ«¬‚√§
 ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π‡æ◊ËÕ„Àâ ‰¥â√—∫¬“
≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

¢âÕ∫àß™’È„π°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥-

‡≈◊Õ¥¥” (inclusion criteria)

1. ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§ ¡Õß

¢“¥‡≈◊Õ¥·≈–¡’Õ“°“√º‘¥ª°µ‘∑“ß√–∫∫ª√– “∑

(measurable neurological deficit)

2. ºŸâªÉ«¬‡√‘Ë¡¡’Õ“°“√º‘¥ª°µ‘¿“¬„π 4.5

™—Ë«‚¡ß °àÕπ‡√‘Ë¡„Àâ°“√√—°…“

3. Õ“¬ÿ¡“°°«à“ 18 ªï

 ”À√—∫Õ“°“√º‘¥ª°µ‘∑“ß√–∫∫ª√– “∑∑’Ë„™â

æ‘®“√≥“„π°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥

¥”π—Èπ √«¡∂÷ß§«“¡º‘¥ª°µ‘∑“ß√–∫∫ª√– “∑¢Õß

¿“…“ √–∫∫ª√– “∑ —Ëß°“√ ‡™“«πåªí≠≠“ (cog-

nition) °“√°≈Õ°µ“ À√◊Õ°“√¡Õß‡ÀÁπ ‰¡à‰¥â¡’°“√

°”Àπ¥§à“µË” ÿ¥¢Õß National Institutes of

Health Stroke Scale (NIHSS) ∑’Ë „™â „π°“√

æ‘®“√≥“„Àâ¬“

¢âÕÀâ“¡„π°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥-

‡≈◊Õ¥¥” (exclusion criteria)

1. ºŸâªÉ«¬¡’ª√–«—µ‘ ß —¬¿“«–‡≈◊Õ¥ÕÕ°„π

‡¬◊ËÕÀÿâ¡ ¡Õß (subarachnoid hemorrhage)

2. ºŸâªÉ«¬°”≈—ß¡’¿“«–‡≈◊Õ¥ÕÕ°¿“¬„π (active

internal bleeding)

3. §«“¡¥—π‚≈À‘µ systolic >185 ¡¡.ª√Õ∑

À√◊Õ diastolic >110 ¡¡.ª√Õ∑

4. ºŸâªÉ«¬¡’ª√–«—µ‘‡≈◊Õ¥ÕÕ°„π ¡Õß¡“°àÕπ

5. ºŸâªÉ«¬∑’Ë¡’‡π◊ÈÕßÕ°„π ¡Õß À≈Õ¥‡≈◊Õ¥º‘¥

ª°µ‘„π ¡Õß (arteriovenous malformation, an-

eurysm)

6. ºŸâªÉ«¬¡’ª√–«—µ‘‰¥â√—∫°“√ºà“µ—¥ ¡ÕßÀ√◊Õ

‰¢ —πÀ≈—ß¿“¬„π 3 ‡¥◊Õπ

7. ºŸâªÉ«¬¡’ª√–«—µ‘‡§¬‰¥â√—∫°“√‡®“–‡≈◊Õ¥

∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß„πµ”·Àπàß∑’Ë°¥‰¡à‰¥â¿“¬„π 7 «—π

8. ºŸâªÉ«¬¡’ª√–«—µ‘‡§¬∫“¥‡®Á∫∑’Ë»’√…–√ÿπ·√ß

À√◊Õ‡ªìπ‚√§ ¡Õß¢“¥‡≈◊Õ¥¿“¬„π 3 ‡¥◊Õπ

9. √–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ <50 ¡°./¥≈.

      10. √–¥—∫‡°≈Á¥‡≈◊Õ¥πâÕ¬°«à“ 100,000/≈∫.¡¡.

      11. ºŸâªÉ«¬‰¥â√—∫ heparin ¿“¬„π 48 ™—Ë«‚¡ß

·≈–¡’§à“ aPTT  Ÿß°«à“§à“ª°µ‘

      12. ºŸâªÉ«¬‰¥â√—∫ warfarin ·≈–¡’§à“ INR >1.7

À√◊Õ PT >15 «‘π“∑’

      13. ºŸâªÉ«¬‰¥â√—∫ direct thrombin inhibitor

À√◊Õ direct factor Xa inhibitor ·≈–¡’§«“¡º‘¥

ª°µ‘¢Õß§à“°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ (aPTT, INR, CT,

TT À√◊Õ factor Xa assay)

      14. ‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õßæ∫‡π◊ÈÕ ¡Õß

¢“¥‡≈◊Õ¥‡ªìπ∫√‘‡«≥°«â“ß (multilobar infarction:

hypodensity >1/3 cerebral hemisphere)
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¢âÕ§«√√–«—ß‡æ‘Ë¡‡µ‘¡„π°“√„Àâ¬“≈–≈“¬≈‘Ë¡

‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥” (relative exclusion cri-

teria)

 ”À√—∫ºŸâªÉ«¬„π°≈ÿà¡∑’Ë®–°≈à“«µàÕ‰ªπ’È ‡¡◊ËÕ

æ‘®“√≥“∂÷ßª√–‚¬™πå·≈–º≈¢â“ß‡§’¬ß¢Õß°“√√—°…“

¥â«¬¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”·≈â« ∂â“¡’

·π«‚πâ¡∑’ËºŸâªÉ«¬°≈ÿà¡π’È®–‰¥âª√–‚¬™πå®“°°“√‰¥â√—∫

¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”¡“°°«à“‚∑…

Õ“®æ‘®“√≥“„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

‰¥â ‰¥â·°à

1. ºŸâÀ≠‘ßµ—Èß§√√¿å

2. ºŸâ ªÉ « ¬∑’Ë ¡’ Õ “° “√º‘ ¥ª°µ‘ ∑ “ ß √–∫∫

ª√– “∑∑’Ë¥’¢÷ÈπÕ¬à“ß√«¥‡√Á«

3. ºŸâªÉ«¬∑’Ë¡’Õ“°“√™—°·≈–¡’Õ“°“√º‘¥ª°µ‘

∑“ß√–∫∫ª√– “∑™—Ë«§√“«À≈—ßÕ“°“√™—° (postictal

neurological deficit)

4. ºŸâªÉ«¬‚√§°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫

æ≈—π¿“¬„π 3 ‡¥◊Õπ

5. ºŸâªÉ«¬∑’Ë¡’¿“«–‡≈◊Õ¥ÕÕ°„π∑“ß‡¥‘π

Õ“À“√À√◊Õ∑“ß‡¥‘πªí  “«–¿“¬„π 14 «—π

6. ºŸâ ªÉ «¬∑’Ë ‰¥â√—∫°“√ºà“µ—¥À√◊ÕÕÿ∫—µ‘ ‡Àµÿ

√ÿπ·√ß¿“¬„π 14 «—π

¢âÕ§«√√–«—ß„π°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ß

À≈Õ¥‡≈◊Õ¥¥” (relative exclusion criteria) ‡æ‘Ë¡

‡µ‘¡„π°√≥’∑’ËºŸâªÉ«¬‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫¡’

Õ“°“√¿“¬„π 3-4.5 ™—Ë«‚¡ßµ——Èß·µà‡√‘Ë¡¡’Õ“°“√

1. Õ“¬ÿ¡“°°«à“ 80 ªï

2. ‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫∑’Ë¡’Õ“°“√√ÿπ·√ß

(NIHSS >25)

3. ºŸâªÉ«¬∑’Ë ‰¥â√—∫¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥™π‘¥√—∫

ª√–∑“π‚¥¬‰¡à§”π÷ß∂÷ß√–¥—∫ INR

4. ºŸâªÉ«¬‡ªìπ‚√§‡∫“À«“π·≈–‡§¬‡ªìπ‚√§

À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫¡“°àÕπ

°“√§«∫§ÿ¡§«“¡¥—π„πºŸâ∑’Ë®–µâÕß‰¥â√—∫¬“
≈–≈“¬≈‘Ë¡‡≈◊Õ¥

®“°¢âÕÀâ“¡∑’Ë°≈à“«¡“∂â“æ∫«à“ºŸâªÉ«¬¡’§«“¡

¥—π‚≈À‘µ Ÿß‡°‘π°«à“∑’Ë°”Àπ¥ “¡“√∂„Àâ¬“≈¥§«“¡

¥—π‚≈À‘µ∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ‡™àπ labeterol 10-20

¡°. ∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ¿“¬„π 1-2 π“∑’ À√◊Õ

nicardipine 5-15 ¡°./™—Ë«‚¡ß ‚¥¬‡√‘Ë¡„Àâ 5 ¡°./

™—Ë«‚¡ß ª√—∫‡æ‘Ë¡§√—Èß≈– 2.5 ¡°./™—Ë«‚¡ß  ∑ÿ° 5-15

π“∑’ ‡æ◊ËÕ§«∫§ÿ¡§«“¡¥—π‚≈À‘µ„ÀâπâÕ¬°«à“ 185/110

¡¡.ª√Õ∑ °àÕπ„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥ ·≈–§ÿ¡§«“¡

¥—π‚≈À‘µ„ÀâπâÕ¬°«à“ 180/105 ¡¡.ª√Õ∑ ¿“¬„π 24

™—Ë«‚¡ß·√°

¢âÕæ÷ß√–«—ß∑’Ë ‰¥â¡’°“√ª√—∫‡ª≈’Ë¬π·°â ‰¢
ºŸâªÉ«¬∑’Ë¡’Õ“°“√º‘¥ª°µ‘∑“ß√–∫∫ª√– “∑∑’Ë¥’

¢÷ÈπÕ¬à“ß√«¥‡√Á«·µàÕ“°“√¬—ß‰¡àÀ“¬‡ªìπª°µ‘§«√

æ‘®“√≥“„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ‚¥¬

æ∫«à“ºŸâªÉ«¬∑’Ë¡’≈—°…≥–¥—ß°≈à“«°“√„Àâ¬“≈–≈“¬≈‘Ë¡

‡≈◊Õ¥¡’·π«‚πâ¡®–‰¥âª√–‚¬™πå¡“°°«à“ (favorable

outcomes) ‰¡à ‰¥â „Àâ ·≈–‰¡à§«√√Õ¥Ÿ·π«‚πâ¡

Õ“°“√¢ÕßºŸâªÉ«¬«à“®–¥’¢÷ÈπÀ√◊Õ‰¡à°àÕπæ‘®“√≥“„Àâ¬“

‡π◊ËÕß¥â«¬√–¬–‡«≈“µ—Èß·µà¡’Õ“°“√®π‰¥â√—∫¬“

≈–≈“¬≈‘Ë¡‡≈◊Õ¥ (onset to needle time) ¡’§«“¡

 ”§—≠¡“°µàÕº≈°“√√—°…“¢ÕßºŸâªÉ«¬

Õ“°“√™—°Õ“®‡ªìπÕ“°“√π”¢Õß‚√§ ¡Õß

¢“¥‡≈◊Õ¥‰¥â „π°√≥’∑’Ë ß —¬«à“ºŸâªÉ«¬¡’Õ“°“√™—°‡ªìπ

Õ“°“√π”¢Õß‚√§ ¡Õß¢“¥‡≈◊Õ¥·≈–¡’Õ“°“√º‘¥

ª°µ‘∑“ß√–∫∫ª√– “∑ “¡“√∂æ‘®“√≥“„Àâ¬“

≈–≈“¬≈‘Ë¡‡≈◊Õ¥‰¥â

∫“ß§√—ÈßÕ“®¡’°“√‡¢â“„®º‘¥‡°’Ë¬«°—∫°“√„Àâ¬“

≈–≈“¬≈‘Ë¡‡≈◊Õ¥„πºŸâªÉ«¬∑’Ë‡ªìπ‚√§°≈â“¡‡π◊ÈÕÀ—«„®

¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π√à«¡°—∫‚√§ ¡Õß¢“¥‡≈◊Õ¥«à“

√—°…“‰¥â∑—Èß 2 ‚√§ ´÷Ëß„π§«“¡‡ªìπ®√‘ß∂÷ß·¡â¬“



181°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥” (intravenous thrombolytic therapy) „πºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π  æß»å¿—∑√å «√ “¬—≥Àå ·≈–§≥–

≈–≈“¬≈‘Ë¡‡≈◊Õ¥®–‡ªìπ¬“™π‘¥‡¥’¬«°—π (alteplase)

·µàª√‘¡“≥¬“·≈–°“√∫√‘À“√¬“µà“ß°—π  ¥—ßπ—Èπ®÷ß‰¡à

 “¡“√∂√—°…“∑—Èß 2 ‚√§‰¥âæ√âÕ¡°—π „πªí®®ÿ∫—π

·π–π”„Àâ√—°…“‚√§ ¡Õß¢“¥‡≈◊Õ¥¥â«¬°“√„Àâ¬“

≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”·≈–√—°…“‚√§

°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥¥â«¬ percutaneous

transluminal coronory angioplasty (PTCA)

·≈– stenting µ“¡¢âÕ∫àß™’È   ”À√—∫ºŸâªÉ«¬∑’Ë‡§¬¡’

‚√§°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥„π 3 ‡¥◊Õπ·≈–¡’

Õ“°“√‚√§ ¡Õß¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π §«√æ‘®“√≥“

„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”‡π◊ËÕß®“°

ªí®®ÿ∫—π§«“¡‡ ’Ë¬ß„π°“√‡°‘¥¿“«–·∑√°´âÕπ®“°

‚√§°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥πâÕ¬„π¬ÿ§∑’Ë¡’ PTCA

°“√∫√‘À“√¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥ °“√µ√«®
µ‘¥µ“¡ ·≈–°“√‡ΩÑ“√–«—ß¿“«–·∑√°´âÕπ

°“√∫√‘À“√¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥

¥” (alteplase) ª√‘¡“≥¬“∑’Ë„Àâ‡∑à“°—∫ 0.9 ¡°./°°.

(¡“° ÿ¥‰¡à‡°‘π 90 ¡°.) ‚¥¬·∫àß¬“√âÕ¬≈– 10 „Àâ

bolus ™â“Ê¡“°°«à“ 1 π“∑’∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ·≈–

Õ’°√âÕ¬≈– 90 ∑’Ë‡À≈◊Õ„Àâ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”¿“¬„π 1

™—Ë«‚¡ß  §«√ —ß‡°µÕ“°“√ºŸâªÉ«¬„πÀÕºŸâªÉ«¬¿“«–

«‘°ƒµ À√◊ÕÀÕºŸâªÉ«¬‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß «—¥§«“¡

¥—π‚≈À‘µ·≈–ª√–‡¡‘πÕ“°“√∑“ß√–∫∫ª√– “∑∑ÿ°

15 π“∑’¿“¬„π 2 ™—Ë«‚¡ß·√°À≈—ß‰¥â√—∫¬“ ∑ÿ° 30 π“∑’

‡ªìπ‡«≈“ 6 ™—Ë«‚¡ß ·≈–∑ÿ°™—Ë«‚¡ß®π§√∫ 24 ™—Ë«‚¡ß

À≈—ß‰¥â√—∫¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥

‡ΩÑ“√–«—ß¿“«–·∑√°´âÕπ∑’ËÕ“®‡°‘¥¢÷Èπ ‡™àπ

°“√‡°‘¥‡≈◊Õ¥ÕÕ°„π ¡Õß ÷́Ëßæ∫‰¥âª√–¡“≥√âÕ¬≈–

6 „πºŸâªÉ«¬∑’Ë‰¥â√—∫¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥   à«π°“√·æâ¬“

(anaphylaxis À√◊Õ angioedema) æ∫‰¥âπâÕ¬

„π°√≥’∑’ËºŸâªÉ«¬¡’Õ“°“√ª«¥»’√…–√ÿπ·√ß

§«“¡¥—π‚≈À‘µ Ÿß‡©’¬∫æ≈—π §≈◊Ëπ‰ â Õ“‡®’¬π À√◊Õ

Õ“°“√∑“ß√–∫∫ª√– “∑‡≈«≈ß §«√À¬ÿ¥¬“≈–≈“¬

≈‘Ë¡‡≈◊Õ¥·≈–∑”‡ÕÁ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß∑—π∑’

„π°√≥’∑’Ë§«“¡¥—π‚≈À‘µ Ÿß°«à“ 180/105

¡¡.ª√Õ∑ §«√‡æ‘Ë¡§«“¡∂’Ë„π°“√«—¥§«“¡¥—π‚≈À‘µ

·≈–„ÀâÀ√◊Õª√—∫¬“≈¥§«“¡¥—π‚≈À‘µ‡æ◊ËÕ„Àâ ‰¥â§«“¡

¥—π‚≈À‘µµË”°«à“‡°≥±å∑’ËµâÕß°“√

§«√À≈’°‡≈’Ë¬ß°“√„ à nasogastric tube

 “¬ «πªí  “«– À√◊Õ intraarterial pressure

catheter ∂â“‰¡à®”‡ªìπ

‡Õ°´‡√¬å§Õ¡æ‘«‡µÕ√å ¡Õß∑’Ë 24 ™—Ë«‚¡ßÀ≈—ß

®“°‰¥â√—∫¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥°àÕπ‡√‘Ë¡¬“µâ“π‡°≈Á¥‡≈◊Õ¥

(antiplatelet) À√◊Õ¬“ªÑÕß°—π‡≈◊Õ¥·¢Áßµ—« (antico-

agulant)

°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

·°àºŸâªÉ«¬‚√§ ¡Õß¢“¥‡≈◊Õ¥ ‡ªìπ°“√√—°…“∑’Ë‡ªìπ

¡“µ√∞“π¡“π“π  ‘Ëß∑’Ë ”§—≠ ÿ¥ §◊Õ °“√„Àâ¬“Õ¬à“ß

√«¥‡√Á«µ—Èß·µàºŸâªÉ«¬¡’Õ“°“√ ÷́Ëß®–™à«¬≈¥¿“«–

∑ÿææ≈¿“æ ¿“«–·∑√° ấÕπ·≈–Õ—µ√“°“√‡ ’¬™’«‘µ

‰¥â¡“°¢÷Èπ ‚¥¬§—¥°√ÕßºŸâªÉ«¬∑’Ë¡’¢âÕ∫àß™’È„π°“√„Àâ¬“

·≈–‰¡à¡’¢âÕÀâ“¡Õ¬à“ß‡À¡“– ¡
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Update in breast imaging

‡®π®’√“ ª√÷°…“¥’
ΩÉ“¬√—ß ’«‘∑¬“ ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬

‚√§∑“ß‡µâ“π¡®—¥‡ªìπ‚√§∑’Ëæ∫‰¥â∫àÕ¬„π‡æ»À≠‘ß °“√µ√«®«‘π‘®©—¬‚√§∑“ß‡µâ“π¡·∫àß‡ªìπ 2 ™π‘¥ ‰¥â·°à

1. °“√µ√«®‡æ◊ËÕ§—¥°√Õß´÷Ëß®–∑”„πºŸâªÉ«¬‰¡à¡’Õ“°“√ ‚¥¬∑—Ë«‰ª®–‡√‘Ë¡µ√«®„πºŸâ¡’Õ“¬ÿ 40 ªï¢÷Èπ‰ª ·µà

Õ“®‡√‘Ë¡µ√«®‰¥â‡√Á«°«à“π’È„π°√≥’¥—ßµàÕ‰ªπ’È ‡™àπ ¡’ª√–«—µ‘≠“µ‘ “¬µ√ß‡ªìπ¡–‡√Áß‡µâ“π¡  ª√–«—µ‘‰¥â√—∫°“√©“¬

· ß∫√‘‡«≥∑√«ßÕ°„π™à«ßÕ“¬ÿ 10-30 ªï  ‰¥â√—∫°“√√—°…“¥â«¬ŒÕ√å‚¡πÕ¬à“ß ¡Ë”‡ ¡Õ   ‡ªìπ¡–‡√Áß‡µâ“π¡Õ’°

¢â“ßÀ√◊Õ‡§¬‰¥â√—∫°“√µ√«®™‘Èπ‡π◊ÈÕæ∫«à“‡ªìπ°≈ÿà¡∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡ªìπ¡–‡√Áß‡µâ“π¡ ‡™àπ ductal hyper-

plasia, atypical ductal hyperplasia, lobular carcinoma in-situ (LCIS), sclerosing adenosis

2. °“√µ√«®‡æ◊ËÕ°“√«‘π‘®©—¬ ∑”„πºŸâªÉ«¬∑’Ë¡’Õ“°“√∑“ß‡µâ“π¡ ‡™àπ ª«¥‡µâ“π¡ §≈”°âÕπ‰¥â ¡’πÈ”À√◊Õ

‡≈◊Õ¥‰À≈®“°À—«π¡ º‘«Àπ—ß·¥ßÀ√◊Õ·¢Áß À√◊ÕÀ—«π¡∫ÿã¡

‡§√◊ËÕß¡◊Õ„π°“√µ√«®‡µâ“π¡¡’À≈“¬™π‘¥ ¥—ßπ’È

1. ·¡¡‚¡·°√¡ (mammogram)
∂◊Õ‡ªìπ‡§√◊ËÕß¡◊Õ¡“µ√∞“π„π°“√µ√«®‡µâ“π¡´÷Ëß„™â„π°“√µ√«®À“°âÕπÀ√◊ÕÀ‘πªŸπ (calcification) √«¡

∂÷ß°“√¥÷ß√—Èß¢Õß‡µâ“π¡ (distortion) ¡’ª√–‚¬™πåÕ¬à“ß¡“°„π°“√µ√«®À“¡–‡√Áß‡µâ“π¡√–¬–·√° À√◊Õ ductal

carcinoma in-situ (DCIS) ‡π◊ËÕß®“°‡ªìπ°“√µ√«®∑’Ë “¡“√∂µ√«®À“À‘πªŸπ¢π“¥‡≈Á° (microcalcification)

‰¥â¥’∑’Ë ÿ¥(1)

„πªí®®ÿ∫—π¡’°“√æ—≤π“‡§√◊ËÕß·¡¡‚¡·°√¡‡æ◊ËÕ„Àâ¡’ª√– ‘∑∏‘¿“æ¡“°¬‘Ëß¢÷Èπ ‰¥â·°à digital mammogra-

phy (√Ÿª∑’Ë 1)  tomosynthesis À√◊Õ·¡¡‚¡·°√¡ 3 ¡‘µ‘ (√Ÿª∑’Ë 2) ´÷Ëß™à«¬„π°“√«‘π‘®©—¬ ‰¥â∂Ÿ°µâÕß·¡àπ¬”
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√Ÿª∑’Ë 2. Tomosynthesis · ¥ß„Àâ‡ÀÁπ√Õ¬‚√§™—¥‡®π («ß°≈¡) ‚¥¬‡©æ“–„π‡µâ“π¡∑’Ë dense ¡“°

√Ÿª∑’Ë 1. Digital mammogram  ∂à“¬∑à“¡“µ√∞“π 2 ∑à“ §◊Õ  MLO ·≈– CC views
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¡“°¢÷Èπ ·≈–ªí®®ÿ∫—π¬—ß “¡“√∂∑”°“√µ√«®™‘Èπ‡π◊ÈÕ

‚¥¬„™â‡§√◊ËÕß tomosynthesis ‰¥â¥â«¬

¢âÕ®”°—¥¢Õß·¡¡‚¡·°√¡(2-4)

°“√·ª≈º≈°“√µ√«®®–¬“°À√◊Õßà“¬¢÷Èπ°—∫

≈—°…≥–¢Õß‡π◊ÈÕ‡µâ“π¡„πºŸâÀ≠‘ß·µà≈–§π °“√·ª≈

º≈®–¬“°¡“°¢÷Èπ„πºŸâªÉ«¬∑’Ë¡’ª√–«—µ‘°“√ºà“µ—¥¡“°àÕπ

¡–‡√Áß∫“ß™π‘¥Õ“®‡ÀÁπ‰¥â¬“°À√◊Õµ√«®‰¡àæ∫®“°

·¡¡‚¡·°√¡

°“√‡ √‘¡‡µâ“π¡®–∑”„Àâ°“√µ√«®À“¡–‡√Áß

‡µâ“π¡‰¥â¬“°¡“°¢÷Èπ ‚¥¬‡©æ“–°“√‡ √‘¡∑’Ë¡’¢π“¥

„À≠à¡“°

¡’º≈∫«°≈«ß À√◊Õº≈µ√«®º‘¥ª°µ‘„πºŸâªÉ«¬∑’Ë

‰¡à‰¥â‡ªìπ¡–‡√Áß (false positive mammograms) æ∫

‰¥â√âÕ¬≈– 5-15  ¡—°æ∫„πºŸâÀ≠‘ßÕ“¬ÿπâÕ¬  ºŸâ∑’Ë‡§¬

∑”°“√ºà“µ—¥¡“°àÕπ  ¡’ª√–«—µ‘§√Õ∫§√—«‡ªìπ¡–‡√Áß

‡µâ“π¡  À√◊ÕºŸâ∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ŒÕ√å‚¡π

¡’º≈≈∫≈«ß À√◊Õº≈°“√µ√«®‡ªìπª°µ‘„πºŸâ∑’Ë

‡ªìπ¡–‡√Áß (false negative mammograms) æ∫‰¥â

√âÕ¬≈– 10-20  ¡—°æ∫„πºŸâÀ≠‘ß∑’Ë‡π◊ÈÕ‡µâ“π¡¡’§«“¡

Àπ“·πàπ¡“°∑”„Àâµ√«®æ∫¡–‡√Áß‰¥â¬“°

2. Õ—≈µ√“‚´‚π·°√¡ (ultrasonogram)
Õ—≈µ√“‚´‚π·°√¡‡µâ“π¡ (breast ultrasono-

gram) (√Ÿª∑’Ë 3) §◊Õ °“√„™â§≈◊Ëπ§«“¡∂’Ë Ÿß (high fre-

quency) „π°“√ √â“ß¿“æ ·≈–¿“æ∑’Ë‰¥â‡°‘¥¢÷Èπ„π

¢≥–∑’Ë°”≈—ß∑”°“√µ√«®®√‘ß ‰¡à¡’√—ß ’‡Õ°´‡√¬å‡°‘¥¢÷Èπ

®“°‡§√◊ËÕß¡◊Õ™π‘¥π’È ºŸâ∑’Ë∑”°“√µ√«®®–µâÕß¡’§«“¡

‡™’Ë¬«™“≠ ·≈–√Ÿâ∂÷ß≈—°…≥–∑“ß°“¬«‘¿“§ ·≈–«‘∏’°“√

„™â‡§√◊ËÕß¡◊Õ„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ¡“°∑’Ë ÿ¥

ª√–‚¬™πå¢ÕßÕ—≈µ√“‚´‚π·°√¡ §◊Õ ™à«¬„π

°“√«‘π‘®©—¬§«“¡º‘¥ª°µ‘¢Õß‡µâ“π¡∑’Ëæ∫®“°°“√

µ√«®√à“ß°“¬ ‡™àπ §≈”°âÕπ‰¥â À√◊Õ¡’πÈ” À√◊Õ‡≈◊Õ¥

‰À≈®“°À—«π¡·≈–„™âµ√«®‡æ‘Ë¡‡µ‘¡‡¡◊ËÕæ∫§«“¡º‘¥

ª°µ‘„π·¡¡‚¡·°√¡

Doppler Õ—≈µ√“‚´‚π·°√¡ (doppler ultra-
nogram)

‡ªìπ‡§√◊ËÕßµ√«®Õ—≈µ√“‚´‚π·°√¡™π‘¥æ‘‡»…

´÷Ëß “¡“√∂µ√«®°“√‡§≈◊ËÕπ∑’Ë¢Õß°√–· ‡≈◊Õ¥ (blood

flow) (√Ÿª∑’Ë 4)  „π°√≥’∑’Ëµ√«®æ∫°âÕπ¢Õß‡µâ“π¡

‡§√◊ËÕßµ√«®™π‘¥π’È “¡“√∂ª√–‡¡‘π‰¥â«à“„π°âÕπ‡π◊ÈÕ ∑’Ë

√Ÿª∑’Ë 3. Ultrasonogram „™â·¬°√–À«à“ß°âÕππÈ” (°) ·≈–°âÕπ‡π◊ÈÕ (¢)
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æ∫¡’À≈Õ¥‡≈◊Õ¥¡“‡≈’È¬ßÀ√◊Õ‰¡à ´÷Ëß¢âÕ¡Ÿ≈π’È®–™à«¬

·æ∑¬å„π°“√«‘π‘®©—¬™π‘¥¢Õß°âÕπ‡π◊ÈÕ„π‡∫◊ÈÕßµâπ‰¥â

¢âÕ∫àß™’È°“√µ√«®Õ—≈µ√“‚´‚π·°√¡‡µâ“π¡

1. ª√–‡¡‘π≈—°…≥–¢Õß°âÕπ∑’Ëµ√«®æ∫

Õ—≈µ√“‚´‚π·°√¡ “¡“√∂™à«¬„π°“√·¬°™π‘¥¢Õß

°âÕπ√–À«à“ß°âÕπ‡π◊ÈÕÀ√◊Õ°âÕππÈ” (solid or cystic

mass) ·≈– doppler Õ—≈µ√“‚´‚π·°√¡¬—ß™à«¬„π

°“√ª√–‡¡‘π«à“¡’À≈Õ¥‡≈◊Õ¥¡“‡≈’È¬ß¿“¬„π°âÕπ¥â«¬

À√◊Õ‰¡à

2. „™âµ√«®‡æ‘Ë¡‡µ‘¡À≈—ß®“°°“√µ√«®·¡¡-

‚¡·°√¡ ‚¥¬‡©æ“–°√≥’∑’Ë‡π◊ÈÕ‡µâ“π¡¡’§«“¡Àπ“

·πàπ¡“° (dense breast)(5)  ¡’À≈“¬°“√«‘®—¬∑’Ëæ∫

«à“ Õ—≈µ√“‚´‚π·°√¡ “¡“√∂™à«¬„π°“√µ√«®À“

¡–‡√Áß‡µâ“π¡¢π“¥‡≈Á°(6-7)  Õ¬à“ß‰√°Áµ“¡°“√µ√«®

æ∫°âÕπ¢π“¥‡≈Á°°Á®–∑”„Àâ‡æ‘Ë¡Õ—µ√“°“√µ√«®‡®“–

™‘Èπ‡π◊ÈÕ (biopsy) ‚¥¬‰¡àæ∫«à“‡ªìπ¡–‡√Áß ∑”„Àâ

‡æ‘Ë¡º≈∫«°≈«ß¢Õß°“√µ√«®‰¥â (false positive)

3. µ√«®À“°âÕπ∑’Ë ‰¡à “¡“√∂¡Õß‡ÀÁπ®“°

·¡¡‚¡·°√¡  ‚¥¬‡©æ“–°âÕπ∑’ËÕ¬Ÿà¢Õ∫¢Õß‡µâ“π¡

À√◊Õ„π°√≥’∑’Ë‡π◊ÈÕ‡µâ“π¡¡’§«“¡Àπ“·πàπ¡“° (dense

breast tissue)  Õ¬à“ß‰√°Áµ“¡Õ—≈µ√“‚´‚π·°√¡‰¡à

 “¡“√∂„™â∑¥·∑π°“√µ√«®·¡¡‚¡·°√¡‰¥â ‡æ√“–

©–π—Èπ∂÷ß·¡âÕ—≈µ√“‚´‚π·°√¡ª°µ‘°Á‰¡à “¡“√∂∫àß™’È

‰¥âÕ¬à“ß·¡àπ¬”«à“‰¡à‡ªìπ¡–‡√Áß

4. „™âµ√«®„πºŸâªÉ«¬Õ“¬ÿπâÕ¬∑’Ë§≈”°âÕπ‰¥â

‚¥¬¡—°„™âµ√«®ºŸâÀ≠‘ßÕ“¬ÿπâÕ¬°«à“ 30 ªï  ‡π◊ËÕß®“°

°“√‰¥â√—∫√—ß ’„πºŸâÀ≠‘ßÕ“¬ÿπâÕ¬¬—ß‰¡à¡’°“√¬◊π¬—π∑’Ë

·πàπÕπ∂÷ß§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥¡–‡√Áß„πÕπ“§µ ∂â“

À“°µ√«®æ∫§«“¡º‘¥ª°µ‘®“°Õ—≈µ√“‚´‚π·°√¡

Õ“®∑”·¡¡‚¡·°√¡‡æ‘Ë¡‡µ‘¡‰¥â(8-9)

5. „™â‡ªìπµ—«™à«¬„π°“√µ√«®™‘Èπ‡π◊ÈÕ (ultra-

sound-guided breast biopsy) ‡π◊ËÕß®“°‡ªìπ°“√

µ√«®∑’Ë “¡“√∂¥Ÿ¿“æ‰¥â®√‘ß„π¢≥–µ√«®®÷ß„™â‡æ◊ËÕ

∑”°“√‡®“–µ√«®™‘Èπ‡π◊ÈÕÀ√◊Õ«“ß‡¢Á¡∑’Ë°âÕπ‡æ◊ËÕ™à«¬

„π°“√ºà“µ—¥ (needle localization)

¢âÕ®”°—¥¢Õß°“√µ√«®Õ—≈µ√“‚´‚π·°√¡
Õ—≈µ√“‚´‚π·°√¡ ‡ªìπÀπ÷Ëß„π‡§√◊ËÕß¡◊Õ∑’Ë„™â

µ√«®‡µâ“π¡·µà¬—ß‰¡à “¡“√∂∑¥·∑π·¡¡‚¡·°√¡

·≈–°“√µ√«®√à“ß°“¬‰¥â‡π◊ËÕß®“°

- ¡–‡√ÁßÀ≈“¬™π‘¥µ√«®‰¡àæ∫®“°Õ—≈µ√“‚´

‚π·°√¡

- º≈≈∫≈«ß (false negative) ®“°°“√µ√«®

√Ÿª∑’Ë 4. Doppler ultrasonogram „™â¥ŸÀ≈Õ¥‡≈◊Õ¥
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™‘Èπ‡π◊ÈÕ‚¥¬„™âÕ—≈µ√“‚´‚π·°√¡ ¡’‰¥âµ—Èß·µà√âÕ¬≈– 0-

9(10-11)  ‡æ√“–©–π—Èπ∂â“æ∫«à“º≈∑“ßæ¬“∏‘«‘∑¬“

®“°°“√µ√«®™‘Èπ‡π◊ÈÕ°—∫≈—°…≥–¿“æ¢Õß°âÕπ‡π◊ÈÕ

‰¡à‰ª„π∑‘»∑“ß‡¥’¬«°—π ºŸâªÉ«¬§«√‰¥â√—∫°“√ºà“µ—¥‡æ◊ËÕ

º≈°“√«‘π‘®©—¬∑’Ë·πàπÕπ

- À‘πªŸπ à«π„À≠à∑’Ëµ√«®æ∫®“°·¡¡‚¡·°√¡

‰¡à “¡“√∂¡Õß‡ÀÁπ‰¥â®“°Õ—≈µ√“´“«π¥å ·≈–æ∫«à“

¡–‡√Áß√–¬–‡√‘Ë¡µâπ∫“ß™π‘¥ æ∫¡’‡æ’¬ß·§àÀ‘πªŸπ

‡∑à“π—Èπ®÷ß‡ªìπ¢âÕ®”°—¥Õ¬à“ßÀπ’Ëß¢ÕßÕ—≈µ√“‚´‚π·°√¡

Breast elastogram (√Ÿª∑’Ë 5)

‡ªìπ°“√µ√«®À“§«“¡¬◊¥À¬ÿàπ¢Õß°âÕπ‡π◊ÈÕ

‡æ◊ËÕ„™â„π°“√™à«¬«‘π‘®©—¬·¬°™π‘¥¢Õß°âÕπ‚¥¬¥Ÿ®“°

§à“§«“¡¬◊¥À¬ÿàπÀπà«¬‡ªìπ kilopascal (kPa) À√◊Õ

‡∑’¬∫°—∫‡π◊ÈÕ‡µâ“π¡¢â“ß‡§’¬ß‚¥¬¥Ÿ®“° ’∑’Ë·µ°µà“ß

‚¥¬°âÕπ∑’Ë¡’§à“ kPa  Ÿß∫àß™’È ‰ª„π∑“ß°âÕπ¡–‡√Áß

3. °“√µ√«®‡ÕÁ¡Õ“√å ‰Õ‡µâ“π¡ [breast
magnetic resonance imaging (MRI)] (√Ÿª
∑’Ë 6)

°“√µ√«®«‘π‘®©—¬‚√§∑“ß‡µâ“π¡π—ÈππÕ°®“°

·¡¡‚¡·°√¡·≈–Õ—≈µ√“‚´‚π·°√¡∑’Ë‡ªìπ¡“µ√∞“π

„π°“√µ√«®·≈â«¬—ß¡’°“√µ√«®∑’Ë ”§—≠¡“°„π°“√

™à«¬«‘π‘®©—¬‚√§∑“ß‡µâ“π¡Õ’°Õ¬à“ßÀπ÷Ëß §◊Õ °“√

µ√«® MRI

°“√µ√«® breast MRI ‡ªìπ°“√µ√«®‡æ◊ËÕ

ª√–‡¡‘π§«“¡º‘¥ª°µ‘¢Õß‡µâ“π¡™π‘¥Àπ÷Ëß ‚¥¬„™â

§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“‡ªìπµ—« √â“ß¿“æ ‡π◊ËÕß®“°°“√

µ√«®™π‘¥π’È „™â‡«≈“°“√µ√«®π“π ·≈–§à“„™â®à“¬

§àÕπ¢â“ß·æß ‚¥¬ª°µ‘®–‰¡à „™â „π°“√µ√«®À“

√Õ¬‚√§„π‡µâ“π¡„πºŸâªÉ«¬∑—Ë«‰ª®–∑”‡©æ“–„π√“¬

∑’Ë®”‡ªìπ·≈–¡’∫àß™’È‡∑à“π—Èπ ‡π◊ËÕß®“°°“√µ√«®‡ªìπ

°“√„™â§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“ „π°“√µ√«®®÷ß¡’¢âÕ

®”°—¥∫“ßÕ¬à“ß ”À√—∫ºŸâªÉ«¬¥â«¬‡™àπ°—π ´÷Ëß®–µâÕß

æ‘®“√≥“‡ªìπ√“¬Ê‰ª

¢âÕ∫àß™’È„π°“√µ√«® breast MRI ¡’

¥—ßπ’È (12)

1. ‡æ◊ËÕµ√«®§—¥°√Õß (screening)

1.1 „π°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’§«“¡‡ ’Ë¬ß„π°“√

‡°‘¥¡–‡√Áß‡µâ“π¡ Ÿß (‡ ’Ë¬ß¡“°°«à“√âÕ¬≈– 20 „π

°“√‡°‘¥¡–‡√Áß‡µâ“π¡‡¡◊ËÕ‡∑’¬∫°—∫ª√–™“™π∑—Ë«‰ª)

‡™àπ ¡’≠“µ‘ “¬µ√ß‡ªìπ¡–‡√Áß‡µâ“π¡ ‰¥â·°à ¡“√¥“

√Ÿª∑’Ë 5. Breast elastogram  °. °âÕπ∑’Ë¡’§à“ kPa  Ÿß∫àß‰ª„π∑“ß°âÕπ¡–‡√Áß  ·≈– ¢.  à«π°âÕπ∑’Ë¡’§à“ kPa µË”∫àß‰ª

„π∑“ß°âÕπ‡π◊ÈÕ∏√√¡¥“
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·≈–æ’ËπâÕß√à«¡¡“√¥“‡¥’¬«°—π À√◊Õµ√«®æ∫¬’π„π

°“√‡°‘¥¡–‡√Áß‡µâ“π¡ (BRCA1, BRCA2) À√◊Õ‰¥â

√—∫°“√©“¬· ß∑’Ë∫√‘‡«≥∑√«ßÕ°µ—Èß·µà‡¥Á°

1.2 „πºŸâªÉ«¬∑’Ë‡ √‘¡‡µâ“π¡ ∑—Èß„π°≈ÿà¡

∑’Ë‡ √‘¡·∫∫™π‘¥∂ÿßÀ√◊Õ™π‘¥©’¥

2. ¥Ÿ¢Õ∫‡¢µ°“√¢¬“¬µ—«¢Õß√Õ¬‚√§ (ex-

tension of disease)

2.1 „π°≈ÿà¡ºŸâªÉ«¬¡–‡√Áß À√◊Õ¡–‡√Áß√–¬–

·√° (ductal carcinoma in-situ) ‡æ◊ËÕµ√«®¥Ÿ

¢Õ∫‡¢µ¢Õß√Õ¬‚√§‚¥¬‡©æ“–„π°√≥’∑’ËµâÕß°“√

∑”°“√√—°…“·∫∫ ß«π‡µâ“π¡  (breast conserva-

tive treatment) ·≈–‡æ◊ËÕµ√«®À“¡–‡√Áß‡µâ“π¡„π

Õ’°¢â“ßÀπ÷Ëß

2.2 µ√«®¥Ÿ°“√·æ√à°√–®“¬‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕ

‡°’Ë¬«æ—π (invasion deep to fascia) ‡æ◊ËÕ„™â«“ß

·ºπ„π°“√√—°…“

2.3 „π°≈ÿà¡∑’Ëºà“µ—¥¡“·≈â«·µà¬—ß§ß¡’√Õ¬

‚√§‡À≈◊Õ∑’Ë¢Õ∫¢Õß°âÕπ (positive margin)

2.4 „π°≈ÿà¡∑’Ë‰¥â°“√√—°…“¥â«¬¬“‡§¡’∫”∫—¥

‡æ◊ËÕª√–‡¡‘π¢π“¥¢Õß°âÕπ

3. ‡æ◊ËÕµ√«®‡æ‘Ë¡‡µ‘¡®“°°“√µ√«®·¡¡‚¡-

·°√¡·≈–Õ—≈µ√“´“«π¥å

3.1 „π°≈ÿà¡∑’Ë‡ªìπ¡–‡√Áß È́” (recurrent

tumor)

3.2 „π°≈ÿà¡∑’Ëæ∫°“√·æ√à°√–®“¬¢Õß

¡–‡√Áß‰ª¬—ßÕ«—¬«–Õ◊ËπÊ ·≈– ß —¬«à“¡“®“°‡µâ“π¡

√Ÿª∑’Ë 6. Breast magnetic resonance imaging (MRI)  °. subtraction T1 post contrast  ¢. ¿“æ reconstruc-

tion §. µ√«®√–¥—∫ choline  ·≈– ß. µ√«® enhancement kinetic curve
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∑’Ë·¡¡‚¡·°√¡·≈–Õ—≈µ√“´“«π¥å„Àâ§”µÕ∫‰¥â ‰¡à

™—¥‡®π

3.4 „π°≈ÿà¡∑’Ë ß —¬¡–‡√Áß‡ªìπ È́”„πµ”-

·Àπàß∑’Ë‡§¬∑” flap

4.  ”À√—∫°“√µ√«®™‘Èπ‡π◊ÈÕ‚¥¬„™â MRI

‡ªìπµ—«π” (MRI-guided breast biopsy)

¢âÕ®”°—¥„π°“√µ√«® MRI(13)

„π°≈ÿà¡ºŸâªÉ «¬∑’Ë „ àÕÿª°√≥å∑“ß°“√·æ∑¬å

metallic implants µâÕß¡’§«“¡√–¡—¥√–«—ß·≈–

 Õ∫∂“¡„Àâ™—¥‡®π∂÷ß«— ¥ÿ∑’Ë„ à«à“ “¡“√∂‡¢â“‡§√◊ËÕß

MRI ‰¥âÀ√◊Õ‰¡à

¢âÕÀâ“¡„π°≈ÿà¡Õ◊ËπÊ∑’Ë§«√√–¡—¥√–«—ß ‡™àπ „π

°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’√Õ¬ —°À√◊Õ‡ √‘¡§«“¡ß“¡∫√‘‡«≥

º‘«Àπ—ß∫“ß√“¬Õ“®‡°‘¥°“√√–§“¬‡§◊ÕßÀ√◊Õº‘«‰À¡â‰¥â

À√◊Õ„πºŸâ∑’Ë°≈—«∑’Ë·§∫

‡π◊ËÕß®“°°“√µ√«® breast MRI ®”‡ªìπµâÕß

¡’°“√©’¥ contrast ®÷ß¡’¢âÕÀâ“¡„π‡√◊ËÕß°“√©’¥

contrast √«¡∂÷ß°“√∑”ß“π¢Õß‰µ¥â«¬‡™àπ°—π

4. Contrast-enhanced mammogram
‡ªìπ°“√µ√«®‡æ◊ËÕ‡æ‘Ë¡§«“¡·¡àπ¬” (accu-

racy) ¢Õß·¡¡‚¡·°√¡‚¥¬‡©æ“–„πºŸâ∑’Ë¡’ dense

breast °“√µ√«®«‘∏’π’È®–¡’°“√©’¥ contrast medium

„Àâ°—∫ºŸâ√—∫°“√µ√«®‚¥¬¡’°“√∂à“¬¿“æ°àÕπ·≈–À≈—ß

©’¥ °âÕπ‡π◊ÈÕ∑’Ë¡’‡≈◊Õ¥¡“‡≈’È¬ß¡“°À√◊Õ°âÕπ¡–‡√Áß®–

enhanced „Àâ‡ÀÁπ‰¥â™—¥‡®π
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Management of thyroid nodules

»ÿ¿ƒ°…å ª√’™“¬ÿ∑∏, æ ÿ√‡™…∞å  ¡√å

¿“§«‘™“»—≈¬»“ µ√å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

Thyroid nodule ‡ªìπªí≠À“∑’Ëæ∫‰¥â∫àÕ¬„π‡«™ªØ‘∫—µ‘ ®“°¢âÕ¡Ÿ≈¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“æ∫ thyroid

nodule ‰¥â Ÿß∂÷ß√âÕ¬≈– 4 ¢Õßª√–™“°√(1)   “‡Àµÿ¢Õß single thyroid nodule ¡—°‡°‘¥®“° benign disease

(>√âÕ¬≈– 95) ‡™àπ adenoma, colloid nodule (adenomatous À√◊Õ simple goiter ´÷Ëß¡—°®–¡“¥â«¬°âÕπ∑’Ë

‡ªìπ cystic-solid ·≈â«·µà stage ¢Õß‚√§) ·≈–‚√§Õ◊ËπÊ ‡™àπ chronic lymphocytic thyroiditis (Hashimoto),

acute granulomatous thyroiditis (de Quervainûs thyroiditis) ‡ªìπµâπ(2)

 ‘Ëß∑’Ë ”§—≠∑’Ë ÿ¥„π°“√µ√«®ª√–‡¡‘πºŸâªÉ«¬ thyroid nodule §◊Õ °“√«‘π‘®©—¬«à“ºŸâªÉ«¬‡ªìπ¡–‡√Áß¢Õß

µàÕ¡‰∑√Õ¬¥åÀ√◊Õ‰¡à ´÷Ëß‡√“æ∫«à“ª√–¡“≥√âÕ¬≈– 5 ¢ÕßºŸâªÉ«¬∑’Ë¡’ palpable thyroid nodule π—Èπ®–‡ªìπ

¡–‡√Áß (æ∫ papillary thyroid carcinoma-PTC >√âÕ¬≈– 80 follicular thyroid carcinoma-FTC √âÕ¬≈– 15

anaplastic carcinoma <√âÕ¬≈– 2  poorly differentiated thyroid cancer <√âÕ¬≈– 1  medullary thyroid

carcinoma-MTC <√âÕ¬≈– 5  ·≈–¡–‡√ÁßÕ◊ËπÊ ‡™àπ thyroid lymphoma, metastatic cancers, squamous

cell thyroid cancer <√âÕ¬≈– 1)   ∑—Èßπ’È°“√ª√–‡¡‘πºŸâªÉ«¬ thyroid nodule §«√Õ“»—¬∑—Èß¢âÕ¡Ÿ≈®“°°“√ —́°

ª√–«—µ‘ °“√µ√«®√à“ß°“¬ ·≈– investigation √à«¡°—π„π°“√µ—¥ ‘π„®„Àâ°“√√—°…“ºŸâªÉ«¬(1-3)

History and physical examination(1,2)

§«√´—°ª√–«—µ‘‡°’Ë¬«°—∫ onset ¢Õß°âÕπ °“√‚µ¢÷Èπ¢Õß°âÕπ Õ“°“√Õ◊ËπÊ∑’Ëæ∫√à«¡¥â«¬ ·≈– risk factors

¢Õß°“√‡ªìπ¡–‡√Áß‰∑√Õ¬¥åµà“ßÊ ‡™àπ

- Õ“°“√ª«¥ Õ“®æ∫‰¥â„π benign diseases ‡™àπ thyroiditis, intrathyroidal hemorrhage „π
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benign nodule   à«π„π°âÕπ¡–‡√Áß¡—°‰¡à¡’Õ“°“√ª«¥

·µà°ÁÕ“®æ∫‰¥â∫â“ß ‡™àπ „π MTC Õ“®æ∫Õ“°“√

ª«¥·∫∫ dull aching ∫√‘‡«≥°âÕπ‰¥â

- Õ“°“√ hyperthyroid ·≈– hypothyroid

æ∫«à“ ¡–‡√Áß‰∑√Õ¬¥å‰¡à¡’°“√ √â“ß thyroid hormones

∑”„ÀâºŸâªÉ«¬¡–‡√Áß‰∑√Õ¬¥å à«π¡“°®–¡“¥â«¬Õ“°“√

euthyroid

- Õ“°“√Õ◊ËπÊ ∑’Ë∑”„Àâ ß —¬¡–‡√Áß ‡™àπ ‡ ’¬ß

·À∫  ”≈—° (recurrent laryngeal nerve invasion)

À“¬„®≈”∫“° ·≈–°≈◊π≈”∫“° (®“°°âÕπ¢π“¥„À≠à

°¥‡∫’¬¥À≈Õ¥≈¡ À√◊Õ¡’°“√≈ÿ°≈“¡µ‘¥°—∫ tissue

¢â“ß‡§’¬ß ∑”„Àâ trachea ‡§≈◊ËÕπ¢÷Èπ≈ß≈”∫“°‡«≈“

°≈◊π)

- Radiation exposure æ∫§«“¡‡ ’Ë¬ß°“√

‡°‘¥¡–‡√Áß‰∑√Õ¬¥å‡æ‘Ë¡ Ÿß¢÷Èπ ∂â“‰¥â√—∫ external

beam radiation ∫√‘‡«≥≈”§Õ„π™à«ß 6.5-2,000 cGy

À√◊Õ¡’ª√–«—µ‘ —¡º— °—∫ “√°—¡¡—πµ¿“æ√—ß ’

- ª√–«—µ‘§√Õ∫§√—«‡ªìπ¡–‡√Áß¢ÕßµàÕ¡‰∑√Õ¬¥å

À√◊Õ¡–‡√ÁßÕ◊ËπÊ∑’Ë‡°’Ë¬«¢âÕß ‡™àπ multiple endocrine

neoplasia type 2 (MEN2) syndrome ®– —¡æ—π∏å

°—∫ MTC ·≈–¡’‚√§∑’Ë —¡æ—π∏å°—∫°“√‡°‘¥ well-dif-

ferentiated thyroid carcinoma (PTC ·≈– FTC)

‡™àπ familial nonmedullary thyroid cancer ·≈–

familial adenomatous polyposis ‡ªìπµâπ

- ¢π“¥°âÕπ∑’Ë„À≠à¢÷Èπ °Á¡’§«“¡‡ ’Ë¬ßµàÕ°“√

‡ªìπ¡–‡√Áß¢ÕßµàÕ¡‰∑√Õ¬¥å‡æ‘Ë¡¢÷Èπ¥â«¬ ‡™àπ ¢π“¥

¢Õß nodule ∑’Ë„À≠à°«à“ 4 ´¡. ¡’‚Õ°“ ‡ªìπ cancer

 Ÿß∂÷ß√âÕ¬≈– 15(4)

 √ÿªª√–«—µ‘·≈–°“√µ√«®√à“ß°“¬∑’Ë∑”„Àâ ß —¬

¡–‡√Áß¢ÕßµàÕ¡‰∑√Õ¬¥å‰¥â¥—ßµ“√“ß∑’Ë 1(2)

Serum thyroid-stimulating hormone
(TSH)(2,3)

„πºŸâªÉ«¬∑’Ë¡’ thyroid nodule ¢π“¥„À≠à°«à“

1 ´¡. §«√‡®“– serum TSH √à«¡°—∫°“√ª√–‡¡‘π

Õ“°“√·≈–Õ“°“√· ¥ß¢Õß hypothyroidism ·≈–

hyperthyroidism ∑ÿ°√“¬  „π°√≥’∑’Ëæ∫«à“ TSH ¡’

√–¥—∫ Ÿß °Á§«√ª√–‡¡‘π·≈–√—°…“¿“«– hypothy-

roidism √à«¡¥â«¬  ∂â“ TSH ¡’√–¥—∫µË” °Á§«√ª√–‡¡‘π

·≈–√—°…“¿“«– hyperthyroidism √à«¡¥â«¬ ·≈–§«√

∑” 123I thyroid scan ‡æ◊ËÕ¥Ÿ«à“ nodule π—Èπ

‡ªìπ “‡Àµÿ¢Õß hyperthyroidism À√◊Õ‰¡à (°√≥’∑’Ë

nodule π—Èπ‡ªìπ hot nodule „Àâ«‘π‘®©—¬‚√§ toxic

adenoma ·≈–„Àâ°“√√—°…“‚¥¬°“√ºà“µ—¥‰¥â‡≈¬ ‚¥¬

‰¡àµâÕß∑” FNA ‡æ√“–®–‡ ’Ë¬ß°—∫ bleeding)   à«π

„πºŸâªÉ«¬∑’Ë‡ªìπ¡–‡√Áß‰∑√Õ¬¥å ¡—°®–æ∫«à“ºŸâªÉ«¬Õ¬Ÿà„π

¿“«– euthyroidism

µ“√“ß∑’Ë 1  Clinical risk factors for malignancy in patients with nodular thyroid disease

History Patient characteristics Physical examination

Thyroid cancer in family history* Age <20 years Hard nodule

  or MEN type 2*

Rapid nodule growth Age >60 years Fixation to adjacent neck structures*

History of neck irradiation before Male gender Vocal cord paralysis*

  adolescence* Enlarged regional lymph nodes*

* When present, these factors are probably the most specific clinical predictors of malignancy
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Ultrasonogram(3)

ºŸâªÉ«¬ thyroid nodule ∑ÿ°√“¬§«√‰¥â√—∫°“√

∑” thyroid sonogram with cervical lymph

node survey √à«¡°—∫°“√µ√«®√à“ß°“¬  ∂â“Õ¬Ÿà„π∑’Ë∑’Ë

 “¡“√∂∑” ultrasonogram ‰¥â ‡æ◊ËÕ™à«¬ª√–‡¡‘π

§«“¡‡ ’Ë¬ß„π°“√‡ªìπ¡–‡√Áß‰∑√Õ¬¥å ·≈–™à«¬·æ∑¬å

µ—¥ ‘π„®„π°“√‡≈◊Õ°°“√µ√«®‡æ‘Ë¡‡µ‘¡ (µ“√“ß∑’Ë 2)

 à«πµàÕ¡πÈ”‡À≈◊Õß‚µ∑’Ëµ√«®æ∫®“°°“√µ√«®√à“ß°“¬

À√◊Õ ultrasonogram π—Èπ  §«√‰¥â√—∫°“√µ√«®‡æ‘Ë¡

‡µ‘¡‚¥¬°“√∑” fine needle aspiration µàÕ‰ª

Fine needle aspiration (FNA)(1-3)

FNA ‡ªìπ°“√µ√«®∑’Ë¡’ª√–‚¬™πå¡“°„π°“√

ª√–‡¡‘πºŸâªÉ«¬ thyroid nodule ‡π◊ËÕß®“°‡ªìπ°“√

µ√«®∑’Ë¡’§«“¡·¡àπ¬”  sensitivity ·≈– specificity

 Ÿß°«à“√âÕ¬≈– 95 ·≈–¬—ß™à«¬„π°“√µ—¥ ‘π„®‡≈◊Õ°

«‘∏’°“√√—°…“Õ’°¥â«¬ ‚¥¬∑—Ë«‰ª®– àßµ√«® FNA „π

ºŸâªÉ«¬∑’Ë¡’ thyroid nodule >1 ´¡. À√◊Õ¡’≈—°…≥–

µ“√“ß∑’Ë 2 Sonographic patterns, estimated risk of malignancy, and fine-needle aspiration (FNA)

guidance for thyroid nodules.

Sonographic US features Estimated risk FNA size cutoff

  pattern of malignancy, % (largest dimension)

High suspicion Solid hypoechoic nodule (or partially cystic >70-90 FNA at ≥1 cm

  nodule) with ≥1 of:

- Irregular margins (infiltrative, microlobulated)

- Microcalcifications

- Taller than wide shape

- Rim calcifications with small extrusive soft

  tissue component

- Evidence of ETE

Intermediate Hypoechoic solid nodule with smooth margins 10-20 FNA at ≥1 cm

  suspicion   without microcalcifications, ETE, or taller than

  wide shape

Low suspicion Isoechoic or hyperechoic solid nodule, or 5-10 FNA at ≥1.5 cm

  partially cystic nodule with eccentric solid

  areas, without microcalcification, irregular

  margin or ETE, or taller than wide shape.

Very low suspicion Spongiform or partially cystic nodules without <3 FNA at ≥2 cm

  any of the sonographic features described in Or observation

  low, intermediate, or high suspicion patterns

Benign Purely cystic nodules (no solid component) <1 No FNA

(may aspirate for

symptomatic or

cosmetic)

ETE: extrathyroidal extension.
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∑’Ë∑”„Àâ ß —¬‡π◊ÈÕßÕ° À√◊Õ¡–‡√Áß‰∑√Õ¬¥å ®“°ª√–«—µ‘

µ√«®√à“ß°“¬ À√◊Õ thyroid sonogram  „π√“¬

∑’Ë¡’ multiple nodules ‡√“§«√‡≈◊Õ°∑” FNA

‡©æ“– nodule ∑’Ë¡’¢π“¥ >1-1.5 ´¡. À√◊Õ nodule

∑’Ë¡’ worrisome features ®“° ultrasonogram

°“√√“¬ß“πº≈ FNA ªí®®ÿ∫—π¬÷¥µ“¡ Bethesda

system  ¥—ßµ“√“ß∑’Ë 3 ¡’°“√°≈à“«∂÷ß°“√„™â mole-

cular testing ‡æ◊ËÕµ√«®À“ mutation ¢Õß gene

µà“ßÊ (‡™àπ BRAF, RAS, RET/PTC ‡ªìπµâπ) ‡æ◊ËÕ

‡æ‘Ë¡§«“¡‡¡àπ¬”¢Õß°“√∑” FNA „π°“√«‘π‘®©—¬

¡–‡√Áß‰∑√Õ¬¥å  Õ¬à“ß‰√°Áµ“¡°“√µ√«®π’È ‰¡à “¡“√∂

∑”‰¥â„π‚√ßæ¬“∫“≈∑—Ë«‰ª ·≈–¬—ß‰¡à¡’¢âÕµ°≈ß∑’Ë

™—¥‡®π‡°’Ë¬«°—∫ molecular test ∑’Ë§«√ àßµ√«®

Management(1-3)

     °“√«“ß·ºπ°“√√—°…“π—Èπ µâÕß„™â¢âÕ¡Ÿ≈®“°

∑—Èßª√–«—µ‘ µ√«®√à“ß°“¬ ·≈– thyroid sonogram

√à«¡°—∫º≈ FNA „π°“√µ—¥ ‘π„®‡ ¡Õ   √ÿªÀ≈—°

°“√ßà“¬Ê §◊Õ „π√“¬∑’Ë¢âÕ¡Ÿ≈∑—ÈßÀ¡¥ ß —¬ benign

disease (‡™àπ simple goiter) ‡√“ “¡“√∂ ob-

serve ºŸâªÉ«¬‰¥âÕ¬à“ßª≈Õ¥¿—¬ (°“√„Àâ thyroid

hormone §«√„Àâ‡©æ“–„πºŸâªÉ«¬ simple goiter

∑’Ë¡’ hypothyroidism ‡∑à“π—Èπ ‡π◊ËÕß®“°‰¡à¡’¢âÕ¡Ÿ≈

∑’Ë· ¥ß«à“ levothyroxine suppressive therapy

µ“√“ß∑’Ë 3 The Bethesda system for reporting thyroid cytopathology and management

Diagnostic category Actual risk of malignancy Management

in nodules surgically excised,

% median (range)

Nondiagnostic or unsatisfactory 20 (9-32) Repeat FNA (±US guidance)

  benign 2.5 (1-10) Observe, or

Thyroidectomy if:

  - Recurrent cyst x 3

  - Continued growth

  - Compressive symptoms

Atypia of undetermined 14 (6-48) Repeat FNA, or

  significance (AUS) Lobectomy if:

  or follicular lesion of undeter-   - High risk history, physical

  mined significance (FLUS)     examination, or sonographic

    findings

Follicular neoplasm (FN) 25 (14-34) Lobectomy

  or suspicious for Total thyroidectomy if:

  a follicular neoplasm (SFN)   - High risk history, physical

    examination, sonographic, or

    intraoperative  findings

Suspicious for malignancy 70 (53-97) Lobectomy + Frozen section, or

Total thyroidectomy

Malignant 99 (94-100) Total thyroidectomy
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¡’ª√–‚¬™πå„π benign disease ®“° “‡ÀµÿÕ◊ËπÊ)

„π¢≥–∑’Ë∂â“¢âÕ¡Ÿ≈∑ÿ°Õ¬à“ß∫àß™’È«à“ºŸâªÉ«¬‡ªìπ¡–‡√Áß

‰∑√Õ¬¥å ‡√“§«√·π–π”„ÀâºŸâªÉ«¬√—∫°“√ºà“µ—¥ total

thyroidectomy ‡æ◊ËÕ‡ªìπ definitive treatment

„πºŸâªÉ«¬°≈ÿà¡∑’Ëº≈ FNA Õà“π‡ªìπ indeter-

minate nodule  “¡“√∂ √ÿª·π«∑“ß°“√√—°…“‰¥â

¥—ßπ’È (µ“√“ß∑’Ë 3)

1. Atypia of undetermined significance

(AUS) or follicular lesion of undetermined

significance (FLUS) ¡’ risk of thyroid cancer

√âÕ¬≈– 14 ∑“ß‡≈◊Õ°„π°“√√—°…“ ‰¥â·°à

Repeat FNA À√◊Õ

Thyroid lobectomy  ∂â“º≈ FNA ¬—ß

inconclusive À√◊ÕºŸâªÉ«¬¡’§«“¡‡ ’Ë¬ß¢Õß¡–‡√Áß

‰∑√Õ¬¥å®“°ª√–«—µ‘ µ√«®√à“ß°“¬ ·≈– thyroid

sonogram

2. Follicular neoplasm (FN) or suspicious

for a follicular neoplasm (SFN)  à«π¡“°ºŸâªÉ«¬

„π°≈ÿà¡π’È®–‡ªìπ follicular adenoma À√◊Õ Hurthle

cell neoplasm ·µà°Á¡’ risk ¢Õß thyroid cancer

 Ÿß∂÷ß√âÕ¬≈– 25

°. ·π«∑“ß∑’Ë»—≈¬·æ∑¬å∂◊ÕªØ‘∫—µ‘°—π¡“

π“π §◊Õ °“√∑” thyroid lobectomy with

isthmusectomy ¢Õß¢â“ß∑’Ë ß —¬ ·≈–æ‘®“√≥“∑”

completion thyroidectomy „π°√≥’∑’Ëº≈™‘Èπ‡π◊ÈÕ

°≈—∫¡“‡ªìπ malignancy „π°√≥’π’Èæ∫«à“°“√ àß

frozen section „π√–À«à“ßºà“µ—¥π—Èπ‰¡à “¡“√∂™à«¬

«‘π‘®©—¬·¬°√–À«à“ß follicular adenoma °—∫

carcinoma ‰¥â ‡π◊ËÕß®“°°“√«‘π‘®©—¬ follicular

carcinoma µâÕßÕ“»—¬°“√¥Ÿ capsular invasion

À√◊Õ extrathyroidal extension ́ ÷Ëß frozen section

‰¡à “¡“√∂¥Ÿ‰¥â ®÷ß‰¡à·π–π”„Àâ∑” frozen section

„πºŸâªÉ«¬°≈ÿà¡π’È

¢. Total thyroidectomy ¡’∑’Ë„™â„π

i. ºŸâªÉ«¬¡’§«“¡‡ ’Ë¬ß¢Õß¡–‡√Áß-

‰∑√Õ¬¥å®“°ª√–«—µ‘ µ√«®√à“ß°“¬ (‡™àπ ¡’ª√–«—µ‘

§√Õ∫§√—«‡ªìπ¡–‡√Áß‰∑√Õ¬¥å ‡§¬‰¥â√—∫√—ß ’ °âÕπ

¢π“¥„À≠à°«à“ 4 ´¡.) ·≈– thyroid sonogram

ii. √–À«à“ßºà“µ—¥ ∂â“»—≈¬·æ∑¬åæ∫

≈—°…≥–∑’Ë∑”„Àâ ß —¬ malignancy ‡™àπ capsular

invasion, extrathyroidal extension, lymph node

metastasis À√◊Õµ√«®æ∫°âÕπ∑’Ëπà“ ß —¬„πµàÕ¡

‰∑√Õ¬¥å¢â“ßµ√ß¢â“¡√à«¡¥â«¬ §«√æ‘®“√≥“∑” total

thyroidectomy ‰ª‡≈¬ ·µà∑—Èßπ’È»—≈¬·æ∑¬åµâÕß„Àâ

¢âÕ¡Ÿ≈·≈–§ÿ¬°—∫ºŸâªÉ«¬‡°’Ë¬«°—∫ risk ·≈– benefit

¢Õß total thyroidectomy µ—Èß·µà°àÕπ°“√ºà“µ—¥

·≈â« (‡™àπ recurrent laryngeal nerve injury

<√âÕ¬≈– 1  superior laryngeal nerve injury

√âÕ¬≈– 20  hypoparathyroidism-transient √âÕ¬

≈– 50  permanent <√âÕ¬≈– 2 ‡ªìπµâπ)(1)

3. Suspicious for malignancy ºŸâªÉ«¬°≈ÿà¡

π’È ¡—°®–‰¥âº≈ FNA ‡ªìπ suspicious for papillary

carcinoma (SUSP) ·≈–¡’ risk of thyroid cancer

 Ÿß∂÷ß√âÕ¬≈– 70

°. §«√∑” total thyroidectomy „π

ºŸâªÉ«¬¡’§«“¡‡ ’Ë¬ß¢Õß¡–‡√Áß‰∑√Õ¬¥å®“°ª√–«—µ‘

µ√«®√à“ß°“¬ thyroid sonogram À√◊Õ intra-

operative findings ¥—ß∑’Ë°≈à“«‰«â·≈â«¢â“ßµâπ

¢. „π°√≥’∑’Ë ‰¡à¡’À≈—°∞“πÕ◊ËπÊ ∑’Ë∫àß™’È

«à“°âÕππ—Èπ‡ªìπ malignancy ™—¥‡®π Õ“®∑”·§à

lobectomy ·≈– àß frozen section ‡æ◊ËÕ¬◊π¬—π°“√

«‘π‘®©—¬ ´÷Ëß„π°√≥’π’È frozen section ®–¡’ª√–‚¬™πå

¡“°„π°“√·¬° PTC (accuracy √âÕ¬≈– 96)

 ·≈– malignancy Õ◊ËπÊ (‡™àπ MTC, lymphoma,

anaplastic carcinoma) ÕÕ°®“° benign disease

´÷Ëßµà“ß®“°°√≥’¢Õß FN/SFN ·≈–æ‘®“√≥“∑”
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total thyroidectomy „π°√≥’∑’Ëº≈ frozen section

°≈—∫¡“‡ªìπ malignancy(5)

Conclusion
‡π◊ËÕß®“°¡–‡√Áß‰∑√Õ¬¥å ‡ªìπ¡–‡√Áß∑’Ë√—°…“‰¥â

‰¡à¬“°‚¥¬°“√ºà“µ—¥ ·≈–°“√„Àâ radioactive iodine

·≈–¬—ß‡ªìπ¡–‡√Áß∑’Ë¡’º≈°“√√—°…“∑’Ë¥’¡“°∑’Ë ÿ¥‚√§

Àπ÷Ëß∂â“«‘π‘®©—¬·≈–√—°…“‰¥âµ—Èß·µà„π√–¬–‡√‘Ë¡·√°

*When there is a suspicion of thyroid cancer (from history, physical examination, sonography, or intraoperative findings).

FNA: fine needle aspiration, AUS: atypia of undetermined significance, FLUS: follicular lesion of undetermined significance,

FN: follicular neoplasm, SFN: suspicious for a follicular neoplasm, TT: total thyroidectomy.

¥—ßπ—Èπ ‘Ëß∑’Ë ”§—≠∑’Ë ÿ¥„π°“√ª√–‡¡‘πºŸâªÉ«¬ thyroid

nodule §◊Õ ·æ∑¬åµâÕßæ¬“¬“¡«‘π‘®©—¬«à“ºŸâªÉ«¬¡’

§«“¡‡ ’Ë¬ß∑’Ë®–‡ªìπ¡–‡√ÁßÀ√◊Õ‰¡à  ‚¥¬„™â¢âÕ¡Ÿ≈®“°

∑—Èß ª√–«—µ‘ µ√«®√à“ß°“¬ ·≈– investigations

µà“ßÊ ·≈–§«√√’∫ª√÷°…“»—≈¬·æ∑¬å„π°√≥’∑’ËºŸâªÉ«¬

¡’§«“¡‡ ’Ë¬ß∑’Ë®–‡ªìπ¡–‡√Áß‰∑√Õ¬¥å®“°¢âÕ¡Ÿ≈µà“ßÊ

‡æ◊ËÕ∑’ËºŸâªÉ«¬®–‰¥â√—∫°“√√—°…“∑’Ë∑—π∑à«ß∑’ ∑”„Àâ ‰¥â

º≈°“√√—°…“¥’∑’Ë ÿ¥ (·ºπ¿Ÿ¡‘∑’Ë 1)

·ºπ¿Ÿ¡‘∑’Ë 1. Management of thyroid nodule.
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¿“«–µ—∫«“¬‡©’¬∫æ≈—π (acute liver failure, ALF) ‡ªìπ¿“«–©ÿ°‡©‘π∑’Ë¡’Õ—πµ√“¬√ÿπ·√ß„πºŸâªÉ«¬∑’Ë

‰¡à¡’‚√§µ—∫‡√◊ÈÕ√—ß¡“°àÕπ ‚¥¬°≈‰°¢Õß‚√§‡°‘¥®“°°“√ Ÿ≠‡ ’¬°“√∑”ß“π¢Õß‡´≈≈åµ—∫  àßº≈„Àâ°“√∑”ß“π

¢Õß√–∫∫µà“ßÊ„π√à“ß°“¬≈â¡‡À≈« (multiorgan failure) ¥—ß· ¥ß„π√Ÿª∑’Ë 1 ·≈–‡ªìπÕ—πµ√“¬∂÷ß™’«‘µ‰¥â

Õÿ∫—µ‘°“√≥å¢Õß°“√‡°‘¥‚√§„π‡¥Á°¬—ß‰¡à‡ªìπ∑’Ë∑√“∫·πà™—¥ ·µàª√–¡“≥°“√‡°‘¥‚√§„π∑ÿ°™à«ßÕ“¬ÿ„π À√—∞Õ‡¡√‘°“

5.5-10 √“¬µàÕ≈â“π√“¬µàÕªï(1)  ¿“«–µ—∫«“¬‡©’¬∫æ≈—π “¡“√∂æ∫‰¥â„π∑ÿ°™à«ßÕ“¬ÿ ®“°°“√»÷°…“∑’Ëºà“π¡“

æ∫§«“¡™ÿ°¢Õß‚√§ Ÿß ÿ¥„π«—¬∑“√°  Õ—π¥—∫√Õß≈ß¡“§◊Õ«—¬√ÿàπ(2,3)  ‡π◊ËÕß®“°¿“«–π’È¡’§«“¡√ÿπ·√ß¢Õß‚√§∑’Ë

À≈“°À≈“¬·≈–æ∫‰¥â ‰¡à∫àÕ¬ ∑”„Àâ¡’¢âÕ¡Ÿ≈§àÕπ¢â“ß®”°—¥∑’Ë®–π”¡“‡ªìπ¡“µ√∞“π„π°“√¥Ÿ·≈ ·≈–¬—ß‰¡à¡’µ—«

™’È«—¥∑’Ë¥’∑’Ë “¡“√∂∫àß™’È ‰¥â«à“ºŸâªÉ«¬√“¬„¥§«√®–‰¥â√—∫°“√ª≈Ÿ°∂à“¬µ—∫  ¥—ßπ—Èπ®÷ß¡’§«“¡ ”§—≠∑’ËµâÕß¡’§«“¡‡¢â“„®

≈—°…≥–Õ“°“√·≈–Õ“°“√· ¥ß  “‡Àµÿ ·≈–«‘«—≤π“°“√„π°“√¥Ÿ·≈°“√√—°…“ºŸâªÉ«¬‡¥Á°∑’Ë¡’¿“«–µ—∫«“¬

‡©’¬∫æ≈—π„πªí®®ÿ∫—π

§”π‘¬“¡
„πÕ¥’µ§”®”°—¥§«“¡¢Õß¿“«–µ—∫«“¬‡©’¬∫æ≈—π §◊Õ ¿“«–∑’Ëµ—∫∂Ÿ°∑”≈“¬·≈– Ÿ≠‡ ’¬°“√∑”ß“πÕ¬à“ß

‡©’¬∫æ≈—π„πºŸâªÉ«¬∑’Ë‰¡à¡’‚√§µ—∫‡√◊ÈÕ√—ß¡“°àÕπ√à«¡°—∫¡’Õ“°“√º‘¥ª°µ‘∑“ß ¡Õß (hepatic encephalopathy,

HE) ¿“¬„π√–¬–‡«≈“ 8  —ª¥“Àåπ—∫®“°∑’Ë‡√‘Ë¡¡’Õ“°“√  ·µàÕ¬à“ß‰√°Áµ“¡„π‡¥Á°¡’§«“¡·µ°µà“ß®“°ºŸâ„À≠à‚¥¬

21

Acute liver failure: an update and
clinical management

 ÿ∑∏‘√—°…å ®‘µ√“√—™µå
¿“§«‘™“°ÿ¡“√‡«™»“ µ√å ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬

198



199Acute liver failure: an update and clinical management   ÿ∑∏‘√—°…å ®‘µ√“√—™µå

Õ“®µ√«®‰¡àæ∫Õ“°“√∑“ß ¡Õß ·≈–√–¬–‡«≈“„π

°“√‡°‘¥‚√§§àÕπ¢â“ß∫Õ°‰¥â¬“°‡π◊ËÕß®“°Õ“°“√Õ“®

‡√‘Ë¡µ—Èß·µà„π§√√¿å¡“√¥“ ¥—ßπ—Èπ„πªï æ.». 2542 the

Pediatric Acute Liver Failure (PALF) Study Group

‰¥â°”Àπ¥π‘¬“¡·≈–‡°≥±å„π°“√«‘π‘®©—¬¿“«–µ—∫«“¬

„π∑“√°·√°‡°‘¥®π∂÷ßÕ“¬ÿ 18 ªï ‰«â¥—ßπ’È §◊Õ(2)

1. ºŸâªÉ«¬∑’Ë¡’°“√·¢Áßµ—«¢Õß‡≈◊Õ¥º‘¥ª°µ‘∑’Ë‰¡à

 “¡“√∂·°â ‰¢‰¥â¥â«¬°“√„Àâ«‘µ“¡‘π‡§ ‚¥¬¡’ pro-

thrombin time ≥15 «‘π“∑’ À√◊Õ INR 1.5 √à«¡°—∫

¡’§«“¡º‘¥ª°µ‘¢Õß ¡Õß„π‚√§µ—∫ À√◊Õ„πºŸâªÉ«¬∑’Ë¡’

prothrombin time ≥20 «‘π“∑’ À√◊Õ INR 2 ·µàÕ“®

¡’À√◊Õ‰¡à¡’¿“«– HE °Á‰¥â

2. ¡’À≈—°∞“π∑“ß™’«‡§¡’«à“¡’µ—∫∫“¥‡®Á∫‡©’¬∫

æ≈—π

3. ºŸâªÉ«¬µâÕß‰¡à¡’‚√§µ—∫¡“°àÕπ

Taylor ·≈– Whitington ‰¥â∑∫∑«π«√√≥°√√¡

‡°’Ë¬«°—∫¿“«–µ—∫«“¬„π∑“√°·√°‡°‘¥ ‰¥â‡ πÕ«à“

‡°≥±å°“√«‘π‘®©—¬„π¥â“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥§«√ª√—∫

„Àâ‡À¡“– ¡°—∫∑“√°·√°‡°‘¥ §◊Õ INR ¡“°°«à“À√◊Õ

‡∑à“°—∫ 3 ‡π◊ËÕß®“°§à“ª°µ‘¢Õß°“√·¢Áßµ—«¢Õß‡≈◊Õ¥

„π∑“√°·√°‡°‘¥Õ“® Ÿß‰¥â∂÷ß 2(5)

 “‡Àµÿ
 “‡Àµÿ¢Õß¿“«–µ—∫«“¬‡©’¬∫æ≈—π “¡“√∂

®”·π°‡ªìπ°≈ÿà¡„À≠àÊ ‰¥â¥—ßπ’È §◊Õ °“√µ‘¥‡™◊ÈÕ ‚√§

∑“ß‡¡µ“∫Õ≈‘° (metabolic)  ¬“·≈– “√æ‘…  ¿Ÿ¡‘§ÿâ¡°—π

º‘¥ª°µ‘ (immune dysregulation)  §«“¡º‘¥ª°µ‘

¢Õß√–∫∫°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥ (vascular/ischemic/

shock)  °“√≈ÿ°≈È”¢Õß‡´≈≈åÕ◊Ëπ„πµ—∫ (infiltrative

lesion) ·≈–‰¡à∑√“∫ “‡Àµÿ∑’Ë™—¥‡®π (indeterminate)

√Ÿª∑’Ë 1. ·ºπ¿“æ· ¥ßÕ“°“√· ¥ß¢Õß√–∫∫µà“ßÊ „π¿“«–µ—∫«“¬ ¥—¥·ª≈ß®“°‡Õ° “√Õâ“ßÕ‘ß∑’Ë 4
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‚¥¬ “‡Àµÿ∑’Ëæ∫·µ°µà“ß°—π„π·µà≈–™à«ßÕ“¬ÿ¥—ß· ¥ß

„πµ“√“ß∑’Ë 1 ¢âÕ¡Ÿ≈®“°°“√»÷°…“¢Õß PALF Study

group ‰¥â®“° pediatric liver transplant centres

19 ·Ààß„πª√–‡∑»µ–«—πµ° æ∫«à“„π∑“√°·√°‡°‘¥

 “‡ÀµÿÀ≈—°‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ‰«√—  (‚¥¬‡©æ“–

Herpes simplex virus, HSV)   metabolic ·≈–

gestational alloimmune liver disease (GALD)-

neonatal hemochromatosis (NH)   à«π„π‡¥Á°

‚µ¡—°¡’ “‡Àµÿ®“°¬“æ“√“‡´µ“¡Õ≈ autoimmune

hepatitis  µ‘¥‡™◊ÈÕ‰«√—  (‚¥¬‡©æ“– Epstein-Barr

virus) ·≈–‚√§ Wilsonûs disease  πÕ°®“°π’È

 “‡Àµÿ¬—ß¡’§«“¡·µ°µà“ß°—π„π·µà≈–ª√–‡∑»‚¥¬„π

ª√–‡∑»°”≈—ßæ—≤π“ ‡™àπ Õ‘π‡¥’¬ Õ“√å‡®πµ‘π“ ∫√“´‘≈

°“√µ‘¥‡™◊ÈÕ®“°‰«√— µ—∫Õ—°‡ ∫‡Õ·≈–Õ’ ‡ªìπ “‡Àµÿ

 ”§—≠(6)  „πª√–‡∑»‰∑¬¡’°“√»÷°…“À“ “‡Àµÿ¢Õß

µ—∫«“¬·∫∫ prospective study „π‡¥Á°Õ“¬ÿ 1-15 ªï

‡ªìπ√–¬– 2 ªï „π√–À«à“ßªï æ.». 2543-2544 æ∫

«à“¡’ºŸâªÉ«¬∑—ÈßÀ¡¥ 35 √“¬ ‚¥¬ “‡ÀµÿÀ≈—°‡°‘¥®“°

‰¡à∑√“∫ “‡Àµÿ (√âÕ¬≈– 37.1)  ·≈–°“√µ‘¥‡™◊ÈÕ den-

gue virus (√âÕ¬≈– 34.3)  à«π “‡ÀµÿÕ◊ËπÊ ‰¥â·°à Cy-

tomegalovirus infection (√âÕ¬≈– 5.7)  Wilson

disease (√âÕ¬≈– 5.7)  T-cell lymphoma (√âÕ¬≈–

5.7)  ischemic hepatitis (√âÕ¬≈– 5.7)  Reye syn-

drome (√âÕ¬≈– 2.8)  hemophagocytic syndrome

(√âÕ¬≈– 2.8)  ·µà‰¡àæ∫‰«√— µ—∫Õ—°‡ ∫‡ÕÀ√◊Õ∫’ ∑“ß

ºŸâ«‘®—¬‰¥â —ππ‘…∞“π«à“πà“®–‡ªìπº≈®“°°“√‰¥â√—∫«—§´’π

æ◊Èπ∞“π„π‡¥Á°‰∑¬ æ∫Õ—µ√“°“√µ“¬√âÕ¬≈– 68.6(7)

 à«π “‡Àµÿ·≈–Õÿ∫—µ‘°“√≥å¢Õßµ—∫«“¬„π‡¥Á°Õ“¬ÿµË”

°«à“ 1 ªï ¬—ß‰¡à¡’√“¬ß“π°“√»÷°…“„πª√–‡∑»‰∑¬ „π

∫∑π’È®–°≈à“«∂÷ß “‡Àµÿ∑’Ë ”§—≠¥—ßµàÕ‰ªπ’È

µ“√“ß∑’Ë 1.  “‡Àµÿ¢Õßµ—∫«“¬„π‡¥Á° 653 √“¬®“°¢âÕ¡Ÿ≈¢Õß PALF study group ªï æ.». 2543-2550(6)

         ®”π«π (√âÕ¬≈–) ®”·π°µ“¡Õ“¬ÿ

        ‚√§ <<<<<4  —ª¥“Àå 4-8  —ª¥“Àå 9  —ª¥“Àå 1-5 ªï 6-10 ªï >>>>>10 ªï

(n=74) (n=22) ∂÷ß <<<<<1 ªï (n=82) (n=172) (n=74) (n=229)

‰¡à∑√“∫ “‡Àµÿ 28 (37.8) 9 (40.9) 37 (45.1) 116 (67.4) 46 (62.2) 74 (32.3)

Acetaminophen 0 (0) 1 (4.6) 4 (4.9) 7 (4.1) 2 (2.7) 67 (29.3)

¬“Õ◊ËπÊ 0 (0) 0 (0) 1 (1.2) 2 (1.2) 3 (4.1) 16 (7.0)

Viral hepatitis 16 (21.6) 0 (0) 3 (3.7) 8 (4.7) 2 (2.7) 11 (4.8)

‡¡µ“∫Õ≈‘° 12 (16.2) 6 (27.3) 16 (19.5) 8 (4.7) 6 (8.1) 20 (8.7)

GALD-NH 10 (13.5) 3 (13.6) 1 (1.2) 0 (0) 0 (0) 0 (0)

AIH 0 (0) 0 (0) 5 (6.1) 12 (7.0) 4 (5.4) 22 (9.6)

Shock/ischemia 3 (4.1) 2 (9.1) 5 (6.1) 4 (2.3) 5 (6.8) 6 (2.6)

‚√§∑“ßÀ≈Õ¥‡≈◊Õ¥Õ◊ËπÊ 0 (0) 0 (0) 3 (3.7) 1 (0.6) 2 (2.7) 5 (2.2)

HLH 1 (1.4) 0 (0) 5 (6.1) 3 (1.7) 0 (0) 1 (0.4)

‚√§Õ◊ËπÊ 4 (5.4) 1 (4.6) 2 (2.4) 11 (6.4) 4 (5.5) 7 (3.1)

GALD-NH: gestational alloimmune liver disease-neonatal hemochromatosis; AIH: autoimmune hepatitis; HLH: hemophago-

cytic lymphohisiocytosis
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°“√µ‘¥‡™◊ÈÕ‰«√— 

°“√µ‘¥‡™◊ÈÕ‰«√—  Herpes virus family (HSV,

Human herpes virus 6, Epstein-Barr virus,

Cytomegalovirus), Enterovirus, Adenovirus

‡ªìπ “‡Àµÿ∑’Ë ”§—≠¢Õß¿“«–µ—∫«“¬„π«—¬∑“√° ÷́Ëß

æ∫‰¥â∫àÕ¬∂÷ß√âÕ¬≈– 15-30(5,8-10)  ‚¥¬∑“√°¡—°‰¥â

√—∫‡™◊ÈÕ√–À«à“ß™à«ß°“√§≈Õ¥·≈–·√°‡°‘¥ ¥—ßπ—Èπ

∑“√°Õ“®‰¡à· ¥ßÕ“°“√º‘¥ª°µ‘∑—π∑’·√°‡°‘¥·µà¡—°

®–¡’Õ“°“√· ¥ß™à«ßÕ“¬ÿ 1-2  —ª¥“Àå  ∑“√° à«π

„À≠à¡—°¡’πÈ”Àπ—°·√°‡°‘¥ª°µ‘ ‰¡à¡’ª√–«—µ‘¢Õß fetal

distress ‡™àπ intrauterine growth retardation

(IUGR)  °“√µ‘¥‡™◊ÈÕ‰«√—  HSV ‡ªìπ “‡Àµÿ∑’Ëæ∫

¡“°∑’Ë ÿ¥‚¥¬‡©æ“–„π∑“√°·√°‡°‘¥∂÷ß 1 ‡¥◊Õπ ‚¥¬

∑“√°®–¡“¥â«¬‰¢â ́ ÷¡ ¥Ÿ¥π¡πâÕ¬≈ß ·≈–§à“‡Õπ‰´¡å

µ—∫ aminotransaminases  Ÿß‡°‘π 10-100 ‡∑à“¢Õß

§à“ª°µ‘  ‡π◊ËÕß®“°‡™◊ÈÕ°àÕ„Àâ‡°‘¥ severe hepatic

necrosis µÿà¡„  ÷́Ëß‡ªìπ≈—°…≥–∑“ßº‘«Àπ—ß¢Õß‚√§

¡—°µ√«®‰¡àæ∫¢≥–‡√‘Ë¡¡’Õ“°“√ ·≈–¡“√¥“Õ“®‰¡à¡’

ª√–«—µ‘¢Õß°“√µ‘¥‡™◊ÈÕ°àÕπ§≈Õ¥  Verma ·≈–

§≥–æ∫«à“Õ—µ√“°“√µ“¬¢Õßµ—∫«“¬®“° HSV  Ÿß

∂÷ß√âÕ¬≈– 80  À“°‰¡à‰¥â√—∫°“√√—°…“µ—Èß·µà√–¬–·√°

¥—ßπ—Èπ®÷ß§«√„Àâ°“√√—°…“¥â«¬ acyclovir ‰ª°àÕπ„π

∑“√°·√°‡°‘¥∑ÿ°√“¬∑’Ëµ—∫«“¬®π°«à“®–√Ÿâº≈°“√µ√«®

‡æ◊ËÕ¬◊π¬—π°“√µ‘¥‡™◊ÈÕ ´÷Ëß„πªí®®ÿ∫—π “¡“√∂µ√«®

‰¥â√«¥‡√Á«‚¥¬«‘∏’ polymerase chain reaction

(PCR) ®“°„π‡≈◊Õ¥À√◊ÕπÈ”‰¢ —πÀ≈—ß(8)

°“√µ‘¥‡™◊ÈÕ‰«√— µ—∫Õ—°‡ ∫‡Õ·≈–Õ’‡ªìπ “‡Àµÿ

¢Õßµ—∫«“¬∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥„πª√–‡∑»°”≈—ßæ—≤π“ §◊Õ

æ∫‰¥â√âÕ¬≈– 50-80  „π¢≥–∑’Ë¢âÕ¡Ÿ≈®“° PALF

study group ´÷Ëß‡°Á∫√«∫√«¡À≈—ß®“°¡’°“√„™â«—§´’π

ªÑÕß°—π‰«√— µ—∫Õ—°‡ ∫‡Õ æ∫ºŸâªÉ«¬µ—∫«“¬®“°‰«√— 

µ—∫Õ—°‡ ∫‡ÕπâÕ¬°«à“√âÕ¬≈– 1  µ—∫«“¬®“°‰«√— µ—∫

Õ—°‡ ∫∫’æ∫‰¥âπâÕ¬„π‡¥Á°„πª√–‡∑»∑“ßµ–«—πµ°

√«¡∑—Èßª√–‡∑»‰∑¬  ¿“«–µ—∫«“¬ “¡“√∂‡°‘¥‰¥â„π

∑ÿ°√–¬–¢Õß°“√µ‘¥‡™◊ÈÕ ‰¥â·°à acute infection,

reactivation of chronic HBV infection, serocon-

version ®“° HBeAg ‡ªìπ HBeAb ·≈–§«“¡‡ ’Ë¬ß

®–‡æ‘Ë¡ Ÿß¢÷Èπ„π‡¥Á°∑“√°∑’Ë‡°‘¥®“°·¡à∑’Ë¡’ HBeAg

°“√µ‘¥‡™◊ÈÕ√à«¡°—π¢Õß‰«√— µ—∫Õ—°‡ ∫¥’·≈–∫’°Á‡ªìπ

 “‡Àµÿ∑”„Àâ‡°‘¥µ—∫«“¬„π‡¥Á°‰¥â‡™àπ°—π(2,3,6)

‡¥Áß°’Ë ‰«√— ‡ªìπ “‡Àµÿ¢Õßµ—∫«“¬„πª√–‡∑»

‡¢µ√âÕπ·≈–‡ªìπ “‡Àµÿ ”§—≠„πª√–‡∑»‰∑¬ ‚¥¬

∑—Ë«‰ª°“√µ‘¥‡™◊ÈÕ‡¥Áß°’Ë∑”„Àâµ—∫‚µ ¡’°“√Õ—°‡ ∫¢Õß

µ—∫·≈–‡Õπ‰´¡åº‘¥ª°µ‘‰¥â·≈â«°≈—∫ Ÿà√–¥—∫ª°µ‘

¿“¬„π‡«≈“ 1-2  —ª¥“Àå  ¿“«–µ—∫«“¬¡—°æ∫„π

ºŸâªÉ«¬∑’Ë¡’Õ“°“√√ÿπ·√ß√à«¡°—∫¿“«–™ÁÕ° (dengue

shock syndrome) ·≈–¡—°‡°‘¥¿“¬„π 48 ™—Ë«‚¡ß

‡¡◊ËÕ‡¢â“ Ÿà¿“«–™ÁÕ°  ¥—ßπ—Èπ “‡ÀµÿÀ≈—°πà“®–‡°‘¥®“°

°“√¢“¥‡≈◊Õ¥ (ischemic hepatic injury) ·µà®“°

°“√»÷°…“‚¥¬ √».æ≠.°¡≈«‘™ ‡≈“ª√– æ«—≤π“

·≈–§≥– æ∫¿“«–µ—∫«“¬„πºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ‡¥Áß°’Ë‰¡à

√ÿπ·√ß (dengue hemorrhagic fever grades 1-2)

´÷ËßÕ“® —ππ‘…∞“π‰¥â«à“Õ“®‡°‘¥®“°‰«√— ‡¥Áß°’Ë°√–µÿâπ

immune-mediated hepatocytic injury ¿“«–

µ—∫«“¬‡ªìπ¿“«–·∑√° ấÕπ∑’Ëæ∫‰¥âπâÕ¬„πºŸâªÉ«¬µ‘¥

‡™◊ÈÕ‡¥Áß°’Ë·µà¡’Õ—µ√“°“√µ“¬ Ÿß∂÷ß√âÕ¬≈– 68 ‚¥¬

‡©æ“–∂â“ºŸâªÉ«¬¡’ active bleeding À√◊Õ respira-

tory failure √à«¡¥â«¬(11)

Drugs and toxins

¬“∑’Ë∑”„Àâ‡°‘¥µ—∫«“¬Õ“®‡°‘¥„π≈—°…≥–¢Õß

dose-dependent response À√◊Õ idiosyncratic

reaction ‚¥¬ acetaminophen À√◊Õæ“√“‡´µ“-

¡Õ≈‡ªìπ¬“∑’Ë∑”„Àâ‡°‘¥µ—∫«“¬æ∫‰¥â∫àÕ¬∑’Ë ÿ¥ ‚¥¬

‡°‘¥·∫∫ dose-dependent response ºŸâªÉ«¬¡“

‰¥â„π 2 √Ÿª·∫∫ ‰¥â·°à °≈ÿà¡∑’Ë‡®µπ“√—∫ª√–∑“π¬“
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„π¢π“¥ Ÿß∑’Ë‡ªìπæ‘…µàÕµ—∫„π§√—Èß‡¥’¬«´÷Ëßæ∫∫àÕ¬„π

™à«ß«—¬√ÿàπ ·≈–°≈ÿà¡∑’Ë‰¥â√—∫¬“„π√–¥—∫∑’Ë„™â√—°…“ª°µ‘

·µà„™â¬“‡ªìπ√–¬–‡«≈“π“π®π‡ªìπæ‘…µàÕ‡´≈≈åµ—∫

πÕ°®“°π’È„πºŸâªÉ«¬‡¥Á°Õ“®¡’°“√‰¥â√—∫¬“‡°‘π¢π“¥

‚¥¬¡‘‰¥â‡®µπ“‡π◊ËÕß®“°∫√‘À“√¬“‰¡à∂Ÿ°µâÕß °“√

¡’ genetic polymorphism ¢Õß cytochrome

P450 Õ“®‡ªìπªí®®—¬‡ ’Ë¬ß„π°“√‡°‘¥æ‘…µàÕµ—∫®“°

¬“æ“√“‡´µ“¡Õ≈‡π◊ËÕß®“°¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß toxic

intermediates product (N-acetyl-p-benzo-

quinoneimine, NAPQI) ‡°‘¥°“√∑”≈“¬µ—∫„π

≈—°…≥– centriobular hepatic necrosis ºŸâªÉ«¬

¡—°¡’Õ“°“√§≈◊Ëπ‰ â Õ“‡®’¬π À≈—ß®“°√—∫ª√–∑“π¬“

§à“‡Õπ‰´¡å aminotransferase Õ“® Ÿß‡°‘π 10,000

IU/≈.  „π¢≥–∑’Ë§à“∫‘≈‘√Ÿ∫‘π¡—°‰¡à§àÕ¬ Ÿß °“√µ√«®

√–¥—∫¬“„π‡≈◊Õ¥∑’Ë 4 ·≈– 24 ™—Ë«‚¡ßÀ≈—ß®“°

√—∫ª√–∑“π¬“®–™à«¬„π°“√«‘π‘®©—¬√–¥—∫¬“∑’Ë‡ªìπ

æ‘…µàÕµ—∫·≈–°“√æ‘®“√≥“„Àâ N-acetylcysteine

‡æ◊ËÕ√—°…“¿“¬„π 24 ™—Ë«‚¡ß ¬“™π‘¥Õ◊Ëπ∑’Ëæ∫«à“‡ªìπ

 “‡Àµÿ¢Õßµ—∫«“¬ ‰¥â·°à isoniazid, propylthio-

uracil   “√‡ æµ‘¥ ‡™àπ cocaine, ecstasy   “√

√–‡À¬ √«¡∂÷ß¬“ ¡ÿπ‰æ√·≈–‡ÀÁ¥æ‘… Amannita

phelloides(6)

Gestational alloimmune liver disease (GALD)

NH ‡ªìπ¿“«–∑’Ë‡°‘¥®“°°“√¡’‡À≈Á°‡°‘π„π

fetal liver ·≈â«∑”„Àâ‡°‘¥°“√ – ¡¢Õß‡À≈Á°∑’ËÕ«—¬«–

µà“ßÊ ‰¥â·°à À—«„® µ—∫ÕàÕπ ∏—¬√Õ¬¥å µàÕ¡À¡«°‰µ

mucosal glands „πª“°·≈–∑“ß‡¥‘πÀ“¬„® ·µà

‰¡à – ¡„π reticuloendothelial cells (Kuffer

cells, spleen) ‚¥¬ NH „π∑“√° à«π„À≠à (√âÕ¬≈–

98) ‡°‘¥®“° GALD ´÷Ëß‡°‘¥®“° alloimmune ¢≥–

µ—Èß§√√¿å °≈à“«§◊Õ antibody ®“°·¡à (IgG) ∑’Ë¡’µàÕ

fetal liver antigen ºà“π∑“ß√°·≈â«°√–µÿâπ com-

plement ¢Õß∑“√°„π§√√¿å∑”„Àâ‡°‘¥°“√∑”≈“¬

¢Õß‡´≈≈åµ—∫  GALD ‡ªìπ “‡Àµÿ¢Õßµ—∫«“¬∑’Ëæ∫‰¥â

∫àÕ¬ª√–¡“≥√âÕ¬≈– 40-60 „π∑“√°·√°‡°‘¥  ·≈–

¡’‚Õ°“ ‡°‘¥ È́”‰¥â Ÿß∂÷ß√âÕ¬≈– 80 „π§√√¿å∂—¥‰ª  ¥—ß

π—Èπ¡“√¥“§«√‰¥â√—∫ intravenous immunoglobulin

„π¢≥–µ—Èß§√√¿å‡æ◊ËÕªÑÕß°—π°“√‡°‘¥‚√§ ∑“√°¡—°¡’

Õ“°“√· ¥ßµ—Èß·µàÕ¬Ÿà„π§√√¿å ‡™àπ IUGR, ascites

À√◊Õ¡“√¥“¡’πÈ”§√Ë”πâÕ¬ ¡’ª√–«—µ‘∑“√°µ“¬§≈Õ¥

¿“«–µ—∫«“¬æ∫‰¥âµ—Èß·µà·√°‡°‘¥·≈–¡—°æ∫∑’ËÕ“¬ÿ

πâÕ¬°«à“ 3 «—π ‚¥¬µ√«®æ∫§à“ ferritin, transferrin

saturation  Ÿß  aminotransferase µË”°«à“ 100

IU/≈. °“√«‘π‘®©—¬∑”‰¥â ‚¥¬°“√À“À≈—°∞“π°“√

 – ¡¢Õß‡À≈Á°∑’ËÕ«—¬«–Õ◊ËππÕ°‡Àπ◊Õ®“°µ—∫ ‡™àπ µ—¥

™‘Èπ‡π◊ÈÕ labial salivary gland ‡æ◊ËÕ¬âÕ¡¥Ÿ°“√ – ¡

¢Õß‡À≈Á° À√◊Õ°“√µ√«®¥â«¬ MRI(5,12)

Metabolic disorders

‚√§∑“ß‡¡µ“∫Õ≈‘°‡ªìπ “‡Àµÿ∑’Ëæ∫‰¥â∫àÕ¬„π

‡¥Á°∑’Ë¡’Õ“¬ÿπâÕ¬  Sundaram ·≈–§≥–(9) æ∫«à“

√âÕ¬≈– 19 ¢Õßµ—∫«“¬„π‡¥Á°Õ“¬ÿπâÕ¬°«à“À√◊Õ‡∑à“°—∫

3 ‡¥◊Õπ ¡’ ‚√§∑“ß‡¡µ“∫Õ≈‘°‡ªìπ “‡Àµÿ µàÕ¡“

Hegarty ·≈–§≥– »÷°…“„π‡¥Á°µ—∫«“¬∑’Ë¡’Õ“¬ÿπâÕ¬

°«à“ 5 ªï æ∫‚√§‡¡µ“∫Õ≈‘° Ÿß∂÷ß√âÕ¬≈– 29(13)

‚¥¬ galactosemia ‡ªìπ‚√§∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥ ¥—ßπ—Èπ

∑“√°∑ÿ°§π∑’Ë¡“¥â«¬¿“«–µ—∫«“¬®÷ß§«√√—∫ª√–∑“π

π¡∑’Ëª√“»®“° lactose ®π°«à“®– “¡“√∂¬◊π¬—π

‰¥â«à“‰¡à‰¥â‡ªìπ galactosemia ‚¥¬°“√µ√«®‡Õπ‰´¡å

galactose-1-phophate uridyltransferase ·µà

Õ¬à“ß‰√°Áµ“¡°“√µ√«®π’È ‰¡à “¡“√∂∑”‰¥â„πª√–‡∑»

‰∑¬  ¥—ßπ—ÈπÕ“®µ√«®‡∫◊ÈÕßµâπ¥â«¬ urine reducing

substance ·≈â«®÷ßæ‘®“√≥“ àßµ√«®√–¥—∫‡Õπ‰´¡å

À√◊Õ genetic analysis ‡æ‘Ë¡‡µ‘¡„π°√≥’∑’Ëº≈‡ªìπ

∫«°   à«π “‡ÀµÿÕ◊Ëπ ‰¥â·°à tyrosinemia type 1,
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mitochondrial respiratory chain disorder, con-

genital disorder of glycosylation æ∫«à“‡ªìπ

 “‡Àµÿ¢Õßµ—∫«“¬„π∑“√°‰¥â¥â«¬‡™àπ°—π  Wilsonûs

disease ‡ªìπ “‡Àµÿ∑“ß‡¡µ“∫Õ≈‘°¢Õßµ—∫«“¬∑’Ëæ∫

∫àÕ¬„π‡¥Á°Õ“¬ÿ¡“°°«à“ 5 ªï ·≈–¡’Õ—µ√“°“√µ“¬ Ÿß

∂â“‰¡à ‰¥â√—∫°“√ª≈Ÿ°∂à“¬µ—∫ Õ“°“√∑“ß§≈‘π‘° §◊Õ

‡À≈◊Õß µ—∫‚µ ·≈–µ√«®æ∫«à“ºŸâªÉ«¬¡’¿“«–´’¥·∫∫

Coombs-negative hemolytic anemia √à«¡°—∫

√–¥—∫ alkaline phosphatase ·≈– ceruloplasmin

µË”(6)

Autoimmune hepatitis (AIH)

AIH ‡ªìπ “‡ÀµÿÀπ÷Ëß¢Õß¿“«–µ—∫«“¬„π‡¥Á°

‚¥¬‡©æ“– AIH type 2 ∑’Ë¡’ positive anti-liver-

kidney microsomal (LKM) antibodies °“√

»÷°…“¿“«–µ—∫«“¬„π‡¥Á°ª√–‡∑»Õ‘µ“≈’„π√–¬–‡«≈“

15 ªï∑’Ëºà“π¡“æ∫«à“ AIH ‡ªìπ “‡Àµÿ¢Õßµ—∫«“¬

∂÷ß√âÕ¬≈– 22(14) ´÷Ëß Ÿß°«à“º≈°“√»÷°…“∑’Ëºà“π¡“(2)

°“√√—°…“‚¥¬„Àâ steroid µ—Èß·µà√–¬–·√°·≈–ºŸâªÉ«¬

¬—ß‰¡à¡’ encephalopathy Õ“®∑”„ÀâºŸâªÉ«¬À“¬‰¥â

·≈–À≈’°‡≈’Ë¬ß°“√ª≈Ÿ°∂à“¬µ—∫

 “‡ÀµÿÕ◊Ëπ

‚√§Õ◊ËπÊ ‡™àπ leukemia, lymphoma, he-

mophagocytic lymphohistiocytosis, natural killer

cell dysfunction  “¡“√∂¡“¥â«¬µ—∫«“¬‰¥â·µàæ∫

‰¥â ‰¡à∫àÕ¬ „π¢≥–∑’ËºŸâªÉ«¬ à«π„À≠à §◊Õ √âÕ¬≈– 30-

50 Õ¬Ÿà „π°≈ÿà¡∑’Ë ‰¡à∑√“∫ “‡Àµÿ™—¥‡®π ´÷ËßÕ“®¡’

 ¡¡µ‘∞“π‰¥â¥—ßπ’È §◊Õ

1. ‡°‘¥®“°‡™◊ÈÕ‰«√—  ‚√§∑“ß‡¡µ“∫Õ≈‘° im-

mune dysregulation ∑’Ë¬—ß‰¡à “¡“√∂µ√«®‰¥â„π

ªí®®ÿ∫—π

2. ‰¡à ‰¥â√—∫°“√µ√«®‡æ‘Ë¡‡µ‘¡Õ¬à“ß≈–‡Õ’¬¥

‡æ’¬ßæÕ Õ“®‡π◊ËÕß¡“®“°ºŸâªÉ«¬‰¥â√—∫°“√√—°…“‚¥¬

°“√ª≈Ÿ°∂à“¬µ—∫ À√◊ÕÀ“¬‡Õß À√◊Õ‡ ’¬™’«‘µ ®÷ß¬ÿµ‘

°“√µ√«®‡æ‘Ë¡‡µ‘¡

·π«∑“ß°“√µ√«®§âπ‡æ◊ËÕ«‘π‘®©—¬
°“√´—°ª√–«—µ‘·≈–µ√«®√à “ß°“¬Õ¬à “ß

≈–‡Õ’¬¥¡’§«“¡ ”§—≠Õ¬à“ß¡“°„π°“√«‘π‘®©—¬‚√§

°≈à“«§◊Õª√–«—µ‘∑’Ë‡°’Ë¬«°“√¥”‡π‘π¢Õß‚√§ Õ“°“√‰¢â

 —¡º— ‚√§‰«√— µ—∫Õ—°‡ ∫ °“√‰¥â√—∫‡≈◊Õ¥ °“√„™â¬“

ª√–«—µ‘µ—Èß§√√¿å¢Õß¡“√¥“ ∑“√°µ“¬§≈Õ¥ °“√

‡µ‘∫‚µ Õ“À“√·≈–æ—≤π“°“√ ‚√§µ—∫¢Õß§π„π

§√Õ∫§√—« °“√µ√«®√à“ß°“¬‡æ◊ËÕÀ“≈—°…≥–∑’ËÕ“®∫Õ°

∂÷ß≈—°…≥–‡©æ“–¢Õß‚√§ ‡™àπ Kayser-Fleischer

rings √Õ¬‚√§∑’Ëº‘«Àπ—ß µàÕ¡πÈ”‡À≈◊Õß√à«¡°—∫µ—∫

¡â“¡‚µ ‡ªìπµâπ °“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√¡’«—µ∂ÿ-

ª√– ß§å‡æ◊ËÕ™à«¬«‘π‘®©—¬À“ “‡Àµÿ ª√–‡¡‘π§«“¡

√ÿπ·√ß·≈–¿“«–·∑√°´âÕπ¢Õßµ—∫«“¬  ¥—ßπ—Èπ®÷ß

ª√–°Õ∫‰ª¥â«¬

1. General tests ‡æ◊ËÕª√–‡¡‘π§«“¡º‘¥ª°µ‘

¢Õß√–∫∫µà“ßÊ ‡™àπ complete blood count,

electrolytes, renal functions

2. Liver-specific tests ‡æ◊ËÕª√–‡¡‘π°“√

∑”ß“π¢Õßµ—∫ ‡™àπ liver function test, ammonia,

coagulogram, lactate, blood sugar

3. Diagnostic tests ‡æ◊ËÕÀ“ “‡Àµÿ¢Õß‚√§

¥—ß· ¥ß‰«â„πµ“√“ß∑’Ë 2 °“√µ√«®À“ “‡Àµÿ§«√

ª√–‡¡‘πµ“¡§«“¡∂’Ë¢Õß°“√‡°‘¥‚√§„π·µà≈–™à«ß

Õ“¬ÿ‡æ◊ËÕ„Àâ¡’ª√– ‘∑∏‘¿“æ¡“°¬‘Ëß¢÷Èπ

°“√√—°…“
¿“«–µ—∫«“¬‡©’¬∫æ≈—π®–‡°‘¥°≈‰°°“√

‡ª≈’Ë¬π·ª≈ßµà“ßÊ„π√à“ß°“¬ ÷́Ëß‡ªìπ«ß®√‡≈«√â“¬ àßº≈

„Àâ¡’¿“«–·∑√° ấÕπµà“ßÊµ“¡¡“ °“√√—°…“À≈—°
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µ“√“ß∑’Ë 2. ·π«∑“ß°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕÀ“ “‡Àµÿ¢Õß¿“«–µ—∫«“¬ ·≈–°“√√—°…“®”‡æ“–

             ‚√§          °“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√             °“√√—°…“®”‡æ“–

‚√§µ‘¥‡™◊ÈÕ

‰«√— µ—∫Õ—°‡ ∫‡Õ ∫’ Õ’ Anti-HAV IgM, HBsAg, Õ“®æ‘®“√≥“ lamivudine À√◊Õ entecavir

anti-HBcIgM, anti-HEV IgM  ”À√—∫‰«√— µ—∫Õ—°‡ ∫∫’

HSV, EBV, CMV, µ√«® PCR  ”À√—∫‰«√— „π‡≈◊Õ¥ ·≈–/À√◊Õ Acyclovir  ”À√—∫ HSV

Parvovirus B19, Adenovirus πÈ”‰¢ —πÀ≈—ß Gangciclovir  ”À√—∫ CMV

‰«√— ‡¥Áß°’Ë CBC µ√«®·¬°‡™◊ÈÕ‰«√— À√◊Õµ√«®¥â«¬«‘∏’ NS1

À√◊Õ PCR

‡¡µ“∫Õ≈‘°

Galactosemia Galactose-1-phosphate uridyltransferase ß¥Õ“À“√∑’Ë¡’·≈§‚µ 

Tyrosinemia Urinary succinylacetone Nitrisinome (NTBC)

Hereditary fructose intolerance Quantitative enzyme assay, q22.3 band ß¥Õ“À“√∑’Ë¡’ø√ÿ°‚∑  Ÿ́‚§√  ·≈–

mutation in chromosome 9 ´Õ≈∫‘∑Õ≈

Mitochondrial disorder Lactate, pyruvate mitochondrial DNA

assay, mutation analysis

Congenital disorders of Transferrin isoelectrophoretic Mannose  ”À√—∫ CDG Ib

glycosylation (CDG)

Fatty acid oxidation defect Plasma acylcarnitines

Wilsonûs disease Serum copper and ceruloplasmin, 24-h D-penicillamine

urinary copper

Immune dysregulation

Autoimmune hepatitis Autoimmune markers, IgG level Steroid

GALD-NH Ferritin, lip biopsy, MRI Anti-oxidant cocktail regimen,

exchange transfusion, IVIG

HLH Ferritin, triglyceride, soluble IL-2R, Chemotherapy

bone marrow examination (etoposide, steroid)

Infiltrative

Leukemia, lymphoma Bone marrow examination Chemotherapy

Drugs-toxic substance

Acetaminophen √–¥—∫ acetaminophen N- acetyl cysteine

Toxicology µ√«®À“ “√æ‘…„πªí  “«–·≈–‡≈◊Õ¥

Vascular/Ischemic Ultrasound, echocardiography Revascularization procedure

CMV: Cytomegalovirus,  EBV: Epstein-Barr virus,  GALD-NH: gestational alloimmune liver disease-neonatal hemochromatosis,  HAV:
hepatitis A,  HBcIgM: hepatitis B core IgM antibody,  HBsAg: surface antigen,  HEV: hepatitis E,  HLH: hemophagocytic lymphohistiocytosis,
IgG: immunoglobulin G,  NS1: non-structural protein 1,  NTBC: 2-(2-nitro-4-trifluoromethylbenzoyl)-1,3-cyclohexanedione 2-[2-nitro-4-
(trifluoromethyl)benoyl]cyclohexane-1,3-dione, PCR: polymerase chain reaction
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¡ÿàß‡πâπ‰ª∑’Ë°“√√—°…“¿“«–§«“¡¥—π Ÿß„π ¡Õß (in-

tracranial hypertension) ·≈– multiorgan

failure ‡æ◊ËÕª√–§—∫ª√–§ÕßºŸâªÉ«¬„Àâæâπ¿“«–«‘°ƒµ

®π “¡“√∂À“¬‰¥â‡ÕßÀ√◊Õ√Õ®π‰¥â√—∫°“√ª≈Ÿ°∂à“¬

µ—∫  „πªí®®ÿ∫—πæ∫«à“ºŸâªÉ«¬¡’Õ—µ√“°“√√Õ¥™’«‘µ‡æ‘Ë¡

 Ÿß¢÷Èπ¡“°°«à“„πÕ¥’µ‡π◊ËÕß®“°¡’§«“¡‡¢â“„®„π

æ¬“∏‘«‘∑¬“¢Õß‚√§∑’Ë ‡æ‘Ë¡¡“°¢÷Èπ∑”„Àâ “¡“√∂

æ—≤π“°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬„π√–¬–«‘°ƒµ‰¥âÕ¬à“ß

‡À¡“– ¡  ·≈–ºŸâªÉ«¬∫“ß à«π‰¥â√—∫°“√ª≈Ÿ°∂à“¬µ—∫

·∫∫°√≥’©ÿ°‡©‘π‰¥â„π‡«≈“∑’Ë√«¥‡√Á«¢÷Èπ(15,16)  ¥—ßπ—Èπ

‡¡◊ËÕæ∫«à“ºŸâªÉ«¬¡’¿“«–µ—∫«“¬§«√µ‘¥µàÕ°—∫ specialist

centre ∑’Ë “¡“√∂ª≈Ÿ°∂à“¬µ—∫‰¥â‡æ◊ËÕ∑”°“√ àßµàÕ

·≈–√à«¡°—π«“ß·ºπ„π°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬‚¥¬‡√Á«

∑’Ë ÿ¥  °“√√—°…“·∫àßÕÕ°‡ªìπ °“√√—°…“∑—Ë«‰ª‡æ◊ËÕ

ª√–§—∫ª√–§Õß„ÀâºŸâªÉ«¬æâπ¿“«–«‘°ƒµ (supportive

treatment and bridging therapy) °“√√—°…“∑’Ë

®”‡æ“–‚√§¥—ß· ¥ß„πµ“√“ß∑’Ë 2 (specific treat-

ment) ·≈–°“√ª≈Ÿ°∂à“¬µ—∫

°“√√—°…“∑—Ë«‰ª(17,18)

1. §«√√—∫‰«â„π‚√ßæ¬“∫“≈·≈–√∫°«πºŸâªÉ«¬

„ÀâπâÕ¬∑’Ë ÿ¥ æ‘®“√≥“√—∫‡¢â“ PICU À“°¡’ºŸâªÉ«¬¡’

 ¡Õß∫«¡ À√◊Õ INR >4 À√◊Õ¡’ organ failure ·≈–

§«√„ à∑àÕ™à«¬À“¬„®À“°¡’ ¡Õß∫«¡√–¥—∫ 3-4

2. „Àâ “√πÈ” 2 „π 3 ¢Õß maintenance

fluid ‡æ◊ËÕªÑÕß°—π ¡Õß∫«¡ À≈—ß®“°π—Èπª√—∫µ“¡

 —≠≠“≥™’æ·≈–ª√‘¡“≥ªí  “«– „π°√≥’∑’Ë¡’ªí≠À“

ª√—∫ ¡¥ÿ≈¬å fluid §«√∑” renal replacement

therapy  “√πÈ”§«√„Àâ‡ªìπ 10% dextrose ªÑÕß°—π

¿“«–πÈ”µ“≈µË”‚¥¬ª√—∫„Àâ¡’√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥∑’Ë

70-140 ¡°./¥≈.

3. „Àâ¬“ªØ‘™’«π–·∫∫ prophylactic broad-

spectrum antibiotic ·≈–¬“µâ“π‡™◊ÈÕ√“ √«¡∑—Èß

§«√„Àâ acyclovir „πºŸâªÉ«¬∑“√°∑ÿ°√“¬‡æ◊ËÕ§√Õ∫

§≈ÿ¡‡™◊ÈÕ‰«√—  herpes ‰ª°àÕπ®π°«à“®–‰¥â√—∫º≈

µ√«®¬◊π¬—π∑“ßÀâÕßªØ‘∫—µ‘°“√

4. æ‘®“√≥“„Àâ à«πª√–°Õ∫∑’Ë™à«¬„π°“√

·¢Áßµ—«¢Õß‡≈◊Õ¥ (coagulation support) „π°√≥’

∑’Ë¡’‡≈◊Õ¥ÕÕ°À√◊ÕµâÕß°“√∑”À—µ∂°“√‡∑à“π—Èπ ‡π◊ËÕß

®“°µ—∫ √â“ß pro-coagulant (fibrinogen, factors

II, V, VII, IX, X) ·≈– anticoagulant (protein C,

S, Z and antithrombin) ‰¥âπâÕ¬≈ß∑”„Àâª√—∫¡“

 Ÿà ¡¥ÿ≈¬åÕ’°§√—Èß  „π∫“ß√“¬Õ“®æ∫ hypercoagu-

lable state ®“°°“√‡æ‘Ë¡¢÷Èπ¢Õß factor VIII ·≈–

von Willebrand factor ´÷Ëß‡ªìπº≈®“°°“√µÕ∫

 πÕßµàÕ endothelial injury  πÕ°®“°π’È°“√‡°‘¥

¿“«–‡≈◊Õ¥ÕÕ°‰¡à‰¥â¡’§«“¡ —¡æ—π∏å°—∫§à“ INR(19)

5. „Àâ¬“≈¥°√¥√à«¡°—∫«‘µ“¡‘π ‡§ ∑“ßÀ≈Õ¥-

‡≈◊Õ¥¥” ‡æ◊ËÕªÑÕß°—π‡≈◊Õ¥ÕÕ°„π∑“ß‡¥‘πÕ“À“√

6. µ‘¥µ“¡·≈–ª√–‡¡‘πÕ“°“√¢ÕßºŸâªÉ«¬‚¥¬

‡©æ“– —≠≠“≥™’æ Õ“°“√∑“ß√–∫∫ª√– “∑Õ¬à“ß

„°≈â™‘¥

°“√√—°…“‡æ◊ËÕªÑÕß°—π ¡Õß∫«¡(15,20,21)

ªí®®ÿ∫—π‡π◊ËÕß®“°¡’§«“¡‡¢â“„®„πæ¬“∏‘«‘∑¬“

¢Õß°“√‡°‘¥ ¡Õß∫«¡„πµ—∫«“¬¡“°¢÷Èπ ‚¥¬æ∫«à“

πÕ°®“°¿“«–·Õ¡‚¡‡π’¬ Ÿß·≈â« inflammatory

cytokine ∑’Ë‡°‘¥®“°‡´≈≈åµ—∫∑’Ëµ“¬‡¢â“ Ÿà°√–· 

‡≈◊Õ¥°àÕ„Àâ‡°‘¥¿“«– septic shock-like µàÕÕ«—¬«–

µà“ßÊ„π√à“ß°“¬√«¡∑—Èß microglia activation ∑—Èß

 Õß¿“«– àßº≈„Àâ‡°‘¥ neuroinflammation ·≈–

 ¡Õß∫«¡µ“¡¡“(22)  ¥—ßπ—Èπ°“√√—°…“‚¥¬ªÑÕß°—π

¿“«–¥—ß°≈à“«π’È∑”„Àâ ‰¥âº≈„π°“√√—°…“∑’Ë¥’  “¡“√∂

≈¥Õ—µ√“°“√‡°‘¥ ¡Õß∫«¡·≈–≈¥Õ—µ√“°“√µ“¬

‰¥â ‚¥¬¡’À≈—°°“√ §◊Õ quadruple-H therapy

(4H)
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1. Hypothermia √—°…“Õÿ≥À¿Ÿ¡‘√à“ß°“¬

(core temperature) ∑’Ë√–¥—∫ 36-37o´

2. Hypernatremia √—°…“√–¥—∫‚´‡¥’¬¡„π

‡≈◊Õ¥ª√–¡“≥ 145-150 ¡‘≈≈‘Õ‘§«‘«“‡≈πµå/≈.

3. Hemodiafiltration ‡æ◊ËÕ°”®—¥·Õ¡‚¡‡π’¬

„π‡≈◊Õ¥

4. Hyperventilation „π°√≥’∑’ËºŸâªÉ«¬µâÕß„™â

‡§√◊ËÕß™à«¬À“¬„®„Àâª√—∫‡æ◊ËÕ„Àâ ‰¥â PaCO2 35-40

¡¡.ª√Õ∑

°“√„™â renal replacement therapy ‚¥¬

«‘∏’ conventional continuous hemofiltration

(CVVH) æ∫«à“‰¥âº≈¥’„°≈â‡§’¬ß°—∫ hemofiltration

„π°“√≈¥√–¥—∫·Õ¡‚¡‡π’¬„π‡≈◊Õ¥ ·≈–¬—ß∑”„Àâ§«∫§ÿ¡

 ¡¥ÿ≈¢Õß fluid-electrolyte ‰¥â¥’Õ’°¥â«¬ ¥—ßπ—Èπ§«√

æ‘®“√≥“∑” renal replacement therapy „πºŸâªÉ«¬

¥—ßµàÕ‰ªπ’È  1) µâÕß„™â‡§√◊ËÕß™à«¬À“¬„®∑’Ë¡’√–¥—∫·Õ¡-

‚¡‡π’¬ Ÿß°«à“ 150 ¡‘≈≈‘‚¡≈/≈.  2)  ¡Õß∫«¡√–¥—∫

3-4  3) renal dysfunction ‡™àπ oliguria, fluid

overload, hyperkalemia  4) metabolic abnor-

malities ‡™àπ metabolic acidosis, lactate  Ÿß

hyponatremia ∑’Ë‰¡àµÕ∫ πÕßµàÕ fluid therapy

πÕ°®“°π’ÈµâÕß§Õ¬√–«—ß¿“«–™—°·≈–Õ“®

æ‘®“√≥“„Àâ¬“ªÑÕß°—π∂â“¡’Õ“°“√À√◊Õ¡’§«“¡º‘¥ª°µ‘

®“°°“√µ√«®§≈◊Ëπ ¡Õß ¢âÕ¡Ÿ≈°“√»÷°…“„πºŸâ„À≠à

æ∫«à“°“√„™â N-acetylcysteine ¡’ª√–‚¬™πå„π°“√

√—°…“¿“«–µ—∫«“¬∑’Ë ‰¡à ‰¥â¡’ “‡Àµÿ®“°¬“æ“√“‡´-

µ“¡Õ≈  Õ¬à“ß‰√°Áµ“¡ ®“°°“√»÷°…“≈à“ ÿ¥„πªï

æ.». 2556 ·∫∫ placebo-controlled clinical trial

„π‡¥Á°Õ“¬ÿπâÕ¬°«à“À√◊Õ‡∑à“°—∫ 17 ªï æ∫«à“

N-acetylcysteine ‰¡à™à«¬‡æ‘Ë¡Õ—µ√“°“√√Õ¥™’«‘µ∑’Ë

1 ªï ·≈–¡’Õ—µ√“µ“¬‚¥¬‰¡à‰¥â√—∫°“√ª≈Ÿ°∂à“¬µ—∫∑’Ë

‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡‡ª√’¬∫‡∑’¬∫∑’Ë‰¡à‰¥â√—∫¬“(23)

°“√√—°…“∑¥·∑πµ—∫¥â«¬ liver-assisted de-

vices ‡æ◊ËÕ∑¥·∑πµ—∫™—Ë«§√“«®π°«à“µ—∫ºŸâªÉ«¬

øóôπÀ√◊Õ√Õ®π°«à“®–‰¥â√—∫Õ«—¬«–„π°“√ª≈Ÿ°∂à“¬µ—∫

¬—ß‰¡à·π–π”„Àâ„™â®π°«à“®–¡’°“√»÷°…“·∫∫ ran-

domized controlled trial ∑’Ë· ¥ß∂÷ßª√–‚¬™πå„π

°“√√—°…“∑’Ë™—¥‡®π

°“√ª≈Ÿ°∂à“¬µ—∫ ‡ªìπ°“√√—°…“Õ¬à“ß‡¥’¬«„π

ªí®®ÿ∫—π∑’Ë¡’ª√–‚¬™πå™—¥‡®πµàÕºŸâªÉ«¬µ—∫«“¬‡©’¬∫æ≈—π

°“√ª≈Ÿ°∂à“¬µ—∫ “¡“√∂∑”‰¥âÀ≈“¬·∫∫ ‰¥â·°à

orthotopic liver transplantation (OLT), auxi-

liary liver transplantation, living related liver

transplantation   à«π°“√ª≈Ÿ°∂à“¬‡´≈≈åµ—∫ (hepa-

tocyte transplantation) π—Èπ¬—ßÕ¬Ÿà„π¢—Èπ∑¥≈Õß

·≈–¡’°“√π”¡“„™â„π case series ‡∑à“π—Èπ(3)

°“√æ¬“°√≥å‚√§(3,17)

 ‘Ëß∑’Ë∑â“∑“¬„πºŸâªÉ«¬µ—∫«“¬ §◊Õ °“√∑’Ë®–

æ¬“°√≥å‰¥â«à“ºŸâªÉ«¬√“¬„¥®– “¡“√∂øóôπµ—«‰¥â‡Õß

¥â«¬°“√√—°…“·∫∫ª√–§—∫ª√–§Õß À√◊ÕºŸâªÉ«¬√“¬

„¥µâÕß‰¥â√—∫°“√ª≈Ÿ°∂à“¬µ—∫ ‚¥¬æ∫«à“∂â“‡¥Á°µ—∫«“¬

¡’Õ“¬ÿπâÕ¬°«à“ 2 ªï INR ≥4, bilirubin ≥13.8 ¡°./

¥≈. WBC >9x109/≈. Õ“®¡’‚Õ°“ ‡ ’¬™’«‘µ∂â“‰¡à‰¥â

√—∫°“√ª≈Ÿ°∂à“¬µ—∫ ‰¥â¡’°“√π” prognostic criteria

‡™àπ Kingûs College criteria, Clichyûs criteria,

Pediatric End-Stage Liver Disease (PELD) ¡“

„™â„π°“√æ¬“°√≥å‚√§ ·µàæ∫«à“¬—ß‰¡à¡’‡°≥±å„¥∑’Ë

 “¡“√∂„™â ‰¥âÕ¬à“ß‡À¡“– ¡ ·≈–¡’§«“¡·µ°µà“ß

°—π¡“°√–À«à“ß·µà≈–°“√»÷°…“  ¥—ßπ—Èπ „πªí®®ÿ∫—π

°“√æ‘®“√≥“«à“ºŸâªÉ«¬√“¬„¥§«√‰¥â√—∫°“√ª≈Ÿ°∂à“¬

µ—∫®÷ß¢÷Èπ°—∫Õ“¬ÿ  “‡Àµÿ·≈–§«“¡√ÿπ·√ß¢Õßµ—∫«“¬

√«¡∑—Èß¢âÕÀâ“¡¢Õß°“√ª≈Ÿ°∂à“¬µ—∫„πºŸâªÉ«¬·µà≈–√“¬

 √ÿª
¿“«–µ—∫«“¬„π‡¥Á°‡ªìπ¿“«–∑’Ëæ∫‰¥â ‰¡à∫àÕ¬
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·µà¡’§«“¡√ÿπ·√ßÕ—πµ√“¬∂÷ß™’«‘µ  “‡Àµÿ¢Õß‚√§

¢÷ÈπÕ¬Ÿà°—∫Õ“¬ÿ·≈–√–∫“¥«‘∑¬“¢Õß‚√§„π·µà≈–

ª√–‡∑» §«√µ‘¥µàÕ‡æ◊ËÕ àßµ—«ºŸâªÉ«¬¡“¬—ß‚√ßæ¬“∫“≈

∑’Ë “¡“√∂∑”°“√ª≈Ÿ°∂à“¬µ—∫‰¥âµ—Èß·µà‡√‘Ë¡«‘π‘®©—¬

¿“«–µ—∫«“¬ ·≈–„Àâ°“√¥Ÿ·≈√—°…“‡∫◊ÈÕßµâπÕ¬à“ß

‡À¡“– ¡§«∫§Ÿà‰ª°—∫°“√ ◊∫§âπÀ“ “‡Àµÿ «‘«—≤π“-

°“√„π°“√¥Ÿ·≈·∫∫ª√–§—∫ª√–§Õß¡’º≈∑”„ÀâºŸâªÉ«¬

øóôπµ—« ¡’Õ—µ√“°“√√Õ¥™’«‘µ‚¥¬‰¡àµâÕßª≈Ÿ°∂à“¬µ—∫

¡“°¢÷Èπ„πªí®®ÿ∫—π
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Pathophysiology of brain injury
Traumatic brain injury (TBI) ‡ªìπ “‡Àµÿ ”§—≠¢Õß°“√∫“¥‡®Á∫·≈–‡ ’¬™’«‘µ ∑—Èß„π‡¥Á°·≈–ºŸâ„À≠à ‚¥¬

„π·µà≈–ªïª√–¡“≥«à“¡’ºŸâ‡ ’¬™’«‘µ 60,000 √“¬  ·≈–¡’Õ’°ª√–¡“≥ 70,000-90,000 √“¬∑’Ë‰¥â√—∫º≈µàÕ√–∫∫

ª√– “∑∑”„Àâ‡°‘¥§«“¡æ‘°“√Õ¬à“ß∂“«√(1)  °“√∫“¥‡®Á∫∑“ß ¡Õß®“°Õÿ∫—µ‘‡Àµÿ∑“ß√∂¬πµåæ∫‰¥â∫àÕ¬ °“√‡°‘¥

secondary injury ∑’Ë¡’º≈µàÕ brain parenchyma µ“¡À≈—ß severe traumatic brain injury ‡°‘¥®“°°“√

≈¥√–¥—∫¢Õß‡≈◊Õ¥∑’Ë‡≈’È¬ß ¡Õß (cerebral perfusion) „π à«π∑’Ë¥’  ·≈–∑”„ÀâÕÕ°´‘‡®π‰ª‡≈’È¬ß ¡Õß„π à«πµà“ßÊ

≈¥≈ß  ¿“¬À≈—ß®“°°“√µ’æ‘¡æå¢Õß·π«∑“ß°“√√—°…“ºŸâªÉ«¬‡¥Á°∑’Ë¡’°“√∫“¥‡®Á∫∑’Ë»’√…–§√—Èß·√°‡¡◊ËÕªï æ.». 2546(2)

‰¥â¡’À≈—°∞“π∑“ß°“√·æ∑¬å‡æ‘Ë¡¢÷Èπ¡“°„π√–¬–À≈—ß ∑”„Àâ·æ∑¬åºŸâ√—°…“‡¢â“„®°≈‰°°“√‡°‘¥æ¬“∏‘ ¿“æ „π

 ¡Õß·≈–∑”„Àâº≈°“√√—°…“¥’¢÷Èπµ“¡≈”¥—∫

Primary brain injury (4)

æ¬“∏‘°”‡π‘¥°“√∫“¥‡®Á∫∑’Ë»’√…– “¡“√∂·∫àßÕÕ°‡ªìπ 2 ≈—°…≥– §◊Õ

1. ≈—°…≥–‡ªìπ·∫∫‡©æ“–∑’Ë (focal)

2. ≈—°…≥–‡ªìπ·∫∫°√–®“¬‰ª∑—Ë«Ê (diffuse lesions)  ÷́Ëß≈—°…≥–¢Õß°“√°√–·∑°®– àßº≈„Àâ‡°‘¥

cerebral contusion ·≈–Õ“®®–‡°‘¥¿“«–‡≈◊Õ¥ÕÕ°„π ¡Õß (intracranial hemorrhage/hematoma)

22
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°“√‡°‘¥°“√∫“¥‡®Á∫∑’Ë¡’º≈‚¥¬µ√ßµàÕ°“√∫“¥

‡®Á∫À√◊Õ°“√‡ ’¬™’«‘µ¢÷ÈπÕ¬Ÿà°—∫µ”·Àπàß ¢π“¥ ·≈–

≈—°…≥–°“√¥”‡π‘π‚√§  diffuse axonal injury (DAI)

·≈– focal brain lesions À≈“¬§√—Èß∑’Ë‡°‘¥√à«¡°—π

„π°√≥’∑’Ë¡’°“√∫“¥‡®Á∫∑’Ë»’√…–·≈â«¡’°“√·µ°¢Õß

°√–¥Ÿ°∑’Ë»’√…– (skull) √à«¡¥â«¬  Õ“®®–‡ªìπ≈—°…≥–

depressed À√◊Õ non-depressed skull fracture

´÷Ëß· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡√ÿπ·√ß∑’Ë¡’º≈°√–∑∫µàÕ ¡Õß

Diffuse axonal injury ‡°‘¥®“° shearing

force ∑’Ë¡’º≈°√–∑∫Õ¬à“ß√ÿπ·√ßµàÕ√–∫∫ª√– “∑

·ºπ¿Ÿ¡‘∑’Ë 1.  · ¥ß biological mechanisms involved in the spread of traumatic brain damage(3)

„π à«π¢Õß axons ‡ªìπ∫√‘‡«≥°«â“ß   àßº≈°√–∑∫

µàÕ°â“π ¡Õß (brain stem) π”‰ª Ÿà°“√§«∫§ÿ¡¢Õß

√–∫∫ reticular activating system ‡ ’¬‰ª  ‚¥¬

ºŸâªÉ«¬Õ“®®–‡ ’¬ µ‘ —¡ª™—≠≠–„π∑—π∑’  ·≈–∑”„Àâ

ºŸâªÉ«¬‰¡à√Ÿâ ÷°µ—«‡ªìπ√–¬–‡«≈“π“π À√◊Õ°“√‡ªìπ

vegetative state  ‡√“ “¡“√∂µ√«®µ‘¥µ“¡º≈‰¥â

®“°°“√ àß MRI

Secondary brain injury
Primary brain injury ‡ªìπº≈¡“®“°º≈
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°√–∑∫‚¥¬µ√ß„π™à«ß¢Õß°“√‡°‘¥°“√°√–·∑°   à«π

secondary injury effect ‡°‘¥®“°º≈¢Õß systemic

physiologic response ∑’Ë¡’µàÕ neurons  ‚¥¬∑’Ë¡’

°“√»÷°…“æ∫«à“¡’ “√ biochemical À≈“¬µ—«

∑’ËÀ≈—ËßÕÕ°¡“¡’º≈µàÕ°“√∑”ß“π·≈–∑”≈“¬‡´≈≈å

ª√– “∑ ‡™àπ excitatory amino acids, glutamate,

aspartate, cytokines ·≈– à«π¢Õß free radicals

Injury patterns
Age-dependent injury pattern

„π‡¥Á°‡≈Á°°“√∂Ÿ°∑”√â“¬∑’Ë»’√…– à«π„À≠à‡°‘¥

®“° inflicted or non-accidental TBI  ·≈– à«π

„À≠à®–‡°‘¥¢÷Èπ·∫∫ È́”Ê °—π  „π‡¥Á°‚µ°Á®–æ∫Õÿ∫—µ‘

°“√≥å¢Õß accidental-related head injury ‡æ‘Ë¡¢÷Èπ

‚¥¬®–æ∫«à“ ‡ªìπ diffuse injury ®–‡ªìπ„π≈—°…≥–

diffuse cerebral swelling

Necrosis and apoptosis

µ“¡À≈—ß°“√‡°‘¥ head trauma ®–¡’°“√

À≈—Ëß “√ excitatory amino acid glutamate ∑’Ë

‡√’¬°«à“ çexcitotoxicityé ∑’Ë®–∑”„Àâ‡°‘¥°“√∫“¥‡®Á∫

¢Õß‡´≈≈åª√– “∑ ´÷Ëß·∫àßÕÕ°‡ªìπ 2 √–¬– §◊Õ „π

√–¬–·√°®–¡’≈—°…≥–¢Õß sodium dependent

neuronal swelling µ“¡¡“¥â«¬ delayed, calcium-

dependent neuronal degeneration ´÷Ëß®–ºà“π

NMDA receptor ∑”„Àâ¡’°“√‰À≈ºà“π¢Õß·§≈‡´’¬¡

‡¢â“‰ª„π‡´≈≈åª√– “∑ ‡°‘¥°“√À≈—Ëß¢Õß “√µà“ßÊ ‡™àπ

proteases, lipases ·≈– endonucleases ∑’Ë®–π”

‰ª Ÿà neuronal degeneration ·≈– necrotic cell

death

Cerebral swelling(4-8)

Diffuse cerebral swelling µ“¡À≈—ß TBI ‡ªìπ

ªí®®—¬ ”§—≠¢Õß°≈‰°°“√‡°‘¥ intra-cranial hyper-

tension ´÷Ëßæ∫∫àÕ¬„π‡¥Á°¡“°°«à“ºŸâ „À≠à ∑”„Àâ

‡°‘¥º≈µ“¡¡“ §◊Õ cerebral ischemia ·≈– brain

herniation, cerebral swelling ‡™◊ËÕ«à“‡°‘¥¡“®“°¿“«–

osmotic shift ∑”„Àâ‡°‘¥ cytotoxic À√◊Õ cellular

edema ·≈–¡’°“√·µ°¢Õß blood-brain barrier ∑’Ë

‡√’¬°«à“ vasogenic edema

º≈°√–∑∫µ“¡¡“®“° hemodynamic ∑’Ë‰¡à

§ß∑’Ë  °“√‡°‘¥¿“«– hypotension/hypoxia ÷́Ëßæ∫

‰¥â∫àÕ¬„πºŸâªÉ«¬°≈ÿà¡π’È®–¡’º≈„Àâ‡°‘¥ secondary brain

injuries  ¡’°“√»÷°…“æ∫«à“¿“«– hypotension-

hypoxia „π™à«ß·√°®–¡’ à«π ”§—≠ ”À√—∫º≈≈—æ∏å

®“°°“√√Õ¥™’«‘µ ·≈–°“√∑”ß“π¢Õß√–∫∫ª√– “∑

∑’Ë‡À≈◊ÕÕ¬Ÿà„π™à«ß 24 ™—Ë«‚¡ß·√°¢Õß°“√‡°‘¥º≈

°√–∑∫µàÕ ¡ÕßÕ¬à“ß√ÿπ·√ß  cerebral blood flow

(CBF) ®–≈¥≈ßª√–¡“≥ §√÷ËßÀπ÷Ëß ·≈–„°≈â‡§’¬ß∑’Ë

®–∑”„Àâ‡°‘¥¿“«– brain ischemia threshold

πÕ°®“°π—Èπ º≈°√–∑∫®“° post traumatic brain

contusions À√◊Õ°“√‡°‘¥ subdural, intracerebral

hemorrhage ®– àßº≈„Àâ cerebral blood flow ≈¥

≈ß‰ªÕ’°  ¥—ßπ—Èπ °“√‡°‘¥¿“«– hypotension ¡’º≈

‚¥¬µ√ß°—∫°“√√Õ¥™’«‘µ·≈–º≈≈—æ∏å∑“ß√–∫∫ª√– “∑

(neurological outcomes)

°“√„™â intracranial pressure, cere-
bral pressure  ”À√—∫‡ªÑ“À¡“¬¢Õß°“√
√—°…“(2,4-8)

Cranial vault ‡ªìπ à«π∑’Ë∫√√®ÿ brain tissue,

cerebrospinal fluid (CSF), extracellular fluid ·≈–

 à«π¢Õß‡≈◊Õ¥ Õ¬Ÿà„π à«π∑’Ë®”°—¥‰¡à “¡“√∂®–¢¬“¬

µ—«‰¥â (fixed space)  ¥—ßπ—Èπ ∂â“¡’º≈°√–∑∫µàÕ»’√…–

À√◊Õ  ¡Õß ‡™àπ ‚¥π°√–·∑° ¡Õß∫«¡  ¿“«–

‡≈◊Õ¥ÕÕ°„π ¡Õß∑”„Àâ intracranial compartment

‡æ‘Ë¡¢÷Èπ „π√–¬–·√°∂â“¡’°“√‡æ‘Ë¡§«“¡¥—π‰¡à¡“°®–
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¡’°“√‡ª≈’Ë¬π‡ª≈ß‡æ◊ËÕ√—°…“¿“«– ¡¥ÿ≈‚¥¬¡’°“√

‡§≈◊ËÕπ¬â“¬‡≈◊Õ¥·≈–πÈ”‰¢ —πÀ≈—ßÕÕ°‰ª®“° ¡Õß

Õ¬à“ß‰√°Áµ“¡ ∂â“„π√–¬–µàÕ¡“ ¡Õß‡°‘¥¿“«–∫«¡

¡“°¢÷Èπ °“√‡æ‘Ë¡√–¥—∫ §«“¡¥—π„π ¡Õß (intracra-

nial pressure, ICP) ®–‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«  °“√

‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫§«“¡¥—π„π ¡Õß„π√–¥—∫Àπ÷Ëß

√à“ß°“¬  “¡“√∂®–ª√—∫µ—«‰¥â (auto-regulation)

®π∂÷ß√–¥—∫Àπ÷Ëß  §«“¡¥—π ¡Õß®–¡’º≈∑”„Àâ¡’°“√

≈¥√–¥—∫¢Õß cerebral perfusion pressure (CPP)

‚¥¬ª°µ‘„π√–À«à“ß√–¥—∫ CPP 40-140 ¡¡.ª√Õ∑

®–¡’ cerebral blood flow ∑’Ë§ß∑’Ë  ·µà∂â“√–¥—∫¢Õß

ICP ‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ®π∑”„Àâ‡°‘¥¿“«– cerebral

ischemia π”‰ª Ÿà¿“«– cerebral edema ®π∑”

„Àâ‡°‘¥º≈°√–∑∫ ®π°√–∑—Ëß‡°‘¥¿“«– irreversible

neurological damage „π∑’Ë ÿ¥

·π«∑“ßÀ≈—°„π°“√√—°…“ºŸâªÉ«¬∑’Ë¡’°“√
∫“¥‡®Á∫∑’Ë ¡Õß

∂â“„π°√≥’∑’ËºŸâªÉ«¬¡’ “‡Àµÿ®“°Õÿ∫—µ‘‡Àµÿ  ‘Ëß∑’Ë

§«√∑” §◊Õ

1. Primary survey  °“√®—¥°“√ stabilized

µ“√“ß∑’Ë 1. · ¥ß≈—°…≥–Õ“°“√¢Õß herniation syndrome

Eye finding Gross motor Respiration

Uncal (lateral Ipsilateral, fixed dilated pupil, Contralateral Irregular

transtentorial) ptosis hemiparesis

Diencephalic Small midpoint pupil, Decorticate Cheyne-stokes

react to light posturing, (Apnea-tachypnea)

hypertonia

Midbrain Mid-point fixed pupils Decerebrate Hyperventilation

posturing

Medullary Dilated & fixed pupils No response to pain Irregular or gasping

cervical spine ‡ªî¥∑“ß‡¥‘πÀ“¬„®„Àâ ‚≈àß ™à«¬

°“√À“¬„®„Àâ‡æ’¬ßæÕ ·≈–‡√‘Ë¡°“√„Àâ “√≈–≈“¬

resuscitation ‡æ◊ËÕ®–À≈’°‡≈’Ë¬ßÀ√◊Õ·°â ‰¢¿“«–

hypoxia-hypotension Õ¬à“ß√«¥‡√Á«

2. Secondary survey  °“√‡ΩÑ“µ‘¥µ“¡ºŸâªÉ«¬

‡ªìπ√–¬–Ê ¡’§«“¡ ”§—≠„π™à«ß∑’ËºŸâªÉ«¬‡√‘Ë¡¡’Õ“°“√

∑’Ë§ß∑’Ë ·æ∑¬å°Á§«√®–µ√«®°“√∑”ß“π¢Õß√–∫∫

ª√– “∑Õ’°§√—Èß  §«√«‘π‘®©—¬ºŸâªÉ«¬∑’ËÕ“®®–‰¥â√—∫ª√–-

‚¬™πå®“°°“√ºà“µ—¥ ‡™àπ ‡Õ“‡≈◊Õ¥ÕÕ° °“√„ à “¬

‡æ◊ËÕ√–∫“¬§«“¡¥—π À√◊Õ«—¥§«“¡¥—π ¡Õß  ‡ªìπµâπ

‡√“ “¡“√∂·∫àß§«“¡√ÿπ·√ß∑’Ë¡’º≈µàÕ ¡Õß

‚¥¬„™â Glasgow coma scale (GCS)  §–·ππ

√–À«à“ß 13-15 ®–®—¥Õ¬Ÿà„π°≈ÿà¡¢Õß mild head in-

jury  √–¥—∫ score 9-12 „π√–¥—∫ª“π°≈“ß  ·≈–

§–·ππ ≤8 ‡∑à“°—∫ √ÿπ·√ß ´÷Ëß„π°≈ÿà¡À≈—ß ‡¥Á°§«√

®–‰¥â√—∫°“√„ à∑àÕ™à«¬À“¬„® À√◊Õ‰¥â√—∫°“√¥Ÿ·≈„°≈â

™‘¥„πÀÕºŸâªÉ«¬«‘°ƒµ

°“√√—°…“„π√–¬–°àÕπ∂÷ß‚√ßæ¬“∫“≈
„π™à«ßπ’È∂◊Õ«à“ ”§—≠¡“° ®–¡’º≈µàÕ°“√

√—°…“‚¥¬µ√ß„π™à«ß·√° §◊Õ °“√ maintain airway,
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fluid resuscitation ªÑÕß°—π°“√‡§≈◊ËÕπ‰À«¢Õß

cervical spines  °“√ª√–‡¡‘π consciousness ‡ªìπ

√–¬–Ê  ¡’°“√»÷°…“ æ∫«à“ °“√æ‘®“√≥“„ à∑àÕ™à«¬

À“¬„®„π√–¬–·√°∑’ËºŸâªÉ«¬¡’Õ“°“√·¬à≈ßÀ√◊Õ‰¡à§ß∑’Ë

∑”„Àâº≈°“√√—°…“¥’¢÷Èπ  °“√„™â sedation ·≈–

muscle relaxants ®–¡’ª√–‚¬™πå ‡æ◊ËÕ„ÀâºŸâªÉ«¬

≈¥§«“¡°—ß«≈ ≈¥°“√‡§≈◊ËÕπ‰À«  Õ¬à“ß‰√°Áµ“¡ §«√

„Àâ¥â«¬§«“¡√–¡—¥√–«—ß ‡æ√“–«à“¢π“¥¬“∑’Ë¡“°‡°‘π

‰ª®–°¥°“√À“¬„® ·≈–√∫°«π°“√µ√«®√–∫∫

ª√– “∑

¢âÕ∫àß™’È ”À√—∫°“√„ à∑àÕ™à«¬À“¬„®
1. Hypoxemia ∑’Ë ‰¡à¥’¢÷ÈπÀ≈—ß®“°°“√„Àâ

ÕÕ° ‘́‡®π

2. Apnea

3. Hypercarbia (PaCO2 >45 ¡¡.ª√Õ∑)

4. GCS ≤8  À√◊Õ°“√≈¥≈ß¢Õß GCS >3

®“° baseline ‡¥‘¡

°“√„ à∑àÕ™à«¬À“¬„® “¡“√∂°√–µÿâπ∑”„Àâ

‡°‘¥§«“¡¥—π„π ¡Õß Ÿß¢÷Èπ‰¥â  ¥—ßπ—Èπ®÷ß·π–π”°“√

„ à·∫∫ rapid-sequence intubation  °“√‡≈◊Õ°„™â

¬“®–¢÷ÈπÕ¬Ÿà°—∫¿“«– hemodynamic À√◊Õ respira-

tory status ¢ÕßºŸâªÉ«¬  ·µà ”À√—∫ºŸâªÉ«¬∑’ËÕ¬Ÿà„π

¿“«– cardio-pulmonary arrest ‰¡à®”‡ªìπµâÕß„Àâ

pre-medication  æ‘®“√≥“‡≈◊Õ°„™â lidocain (1-

1.5 ¡°./°°.) ©’¥‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ‡æ◊ËÕ≈¥°“√

‡°‘¥°“√°√–µÿâπ§«“¡¥—π„π ¡Õß„π™à«ß¢Õß°“√„ à

laryngoscopy   ”À√—∫ºŸâªÉ«¬∑’Ë¡’ hemodynamic

unstable æ‘®“√≥“‡≈◊Õ°„™â combination √–À«à“ß

lidocain, etomidate µ“¡¥â«¬ neuromuscular

blockade rapid acting, rocuronium (1 ¡°./°°.)

©’¥‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”  À√◊Õ„™â¬“„π°≈ÿà¡ fen-

tanyl + rocuronium

1. °“√‡≈◊Õ° “√≈–≈“¬„π°“√„Àâ brain resus-

citation(6-11)

„π·π«∑“ß°“√√—°…“„πÕ¥’µ·π–π”„Àâ„™â fluid

„π√–¥—∫∑’ËπâÕ¬°«à“ª°µ‘ (moderate-to-severe de-

hydration) „π°“√√—°…“ºŸâªÉ«¬ TBI ‡æ◊ËÕ„Àâ≈¥¿“«–

cerebral edema  ·µà„π√–¬–µàÕ¡“æ∫«à“ cerebral

water content ·≈– cerebral edema ‰¡à¡’º≈µàÕ

hydration status ·µà√–¥—∫ optimum intravascu-

lar volume ¡’º≈‚¥¬µ√ß°—∫ cardiac output ·≈–

CPP  ¥—ßπ—Èπ°“√√—°…“√–¥—∫ intravascular volume

„Àâ‡æ’¬ßæÕ∂◊Õ«à“¡’§«“¡ ”§—≠¡“°„π°“√„Àâ brain

resuscitation

Cerebral blood flow ®– “¡“√∂√—°…“

√–¥—∫‰«â ‰¥â  ∂â“ cerebral perfusion pressure (CPP)

Õ¬Ÿà„π√–¥—∫∑’Ë Ÿß‡æ’¬ß æÕ “¡“√∂§”π«≥‰¥â®“° Ÿµ√

CPP = MAP › ICP

MAP = mean arterial pressure

‚¥¬∑—Ë«‰ª·π–π”„Àâ√—°…“√–¥—∫ CPP ¡“°°«à“

50-70 ¡¡.ª√Õ∑ ¢÷Èπ°—∫Õ“¬ÿ‡¥Á° ·≈–√–¥—∫§«“¡

√ÿπ·√ß À√◊Õ§«“¡ Ÿß¢Õß§«“¡¥—π„π ¡Õß

2. Hyperosmolar therapy(11-18)

1. Hypertonic saline (3% NSS, 5% NSS)

∂◊Õ«à“‡ªìπ “√≈–≈“¬À≈—°„π°“√„Àâ fluid resuscita-

tion „πºŸâªÉ«¬ head trauma „π™à«ßÀ≈“¬ªï∑’Ëºà“π¡“

°“√„™â hypertonic saline ‰¥â√—∫§«“¡π‘¬¡‡æ‘Ë¡¡“°

¢÷Èπ‡√◊ËÕ¬Ê®“°À≈—°∞“π∑“ß°“√·æ∑¬å∑’Ë¡’¡“°¢÷Èπ„πºŸâ

ªÉ«¬ traumatic brain injury  °≈‰°°“√ÕÕ°ƒ∑∏‘Ï°Á

‡À¡◊Õπ°—∫°“√„™â manitol ·µà∑’Ë¡’¢âÕ‰¥â‡ª√’¬∫ §◊Õ

 “¡“√∂π”¡“„™â„πºŸâªÉ«¬∑’Ë¡’ hemodynamic un-

stable ·≈–¡’Õ“°“√¢Õß impending brain hernia-

tion ‰¥â  ¡’√“¬ß“π°“√»÷°…“·∫∫ multicenter,
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retrospective study „π North America neuro

trauma centers ‡ª√’¬∫‡∑’¬∫º≈°“√‡ª≈’Ë¬π·ª≈ß

CPP À≈—ß°“√„Àâ hypertonic saline °—∫°“√„Àâ

manitol æ∫«à“ „π°≈ÿà¡∑’Ë„Àâ hypertonic saline

 “¡“√∂≈¥√–¥—∫ ICP ·≈–‡æ‘Ë¡√–¥—∫ CPP ‰¥â¥’°«à“

°≈ÿà¡∑’Ë„Àâ manitol   πÕ°®“°π—Èπ hypertonic saline

 “¡“√∂ restore normal cellular resting mem-

brane potential, cell volume ≈¥°“√‡°‘¥ inflam-

mation   “¡“√∂°√–µÿâπ atrial natriuretic peptide

·≈–‡æ‘Ë¡ cardiac output, 3% NSS ‡ªìπ form ∑’Ë

„™â∫àÕ¬∑’Ë ÿ¥  “¡“√∂„Àâ ‰¥â‡ªìπ·∫∫ bolus therapy

‡™àπ dose 1-6 ¡≈./°°. IV bolus ¡’„π∫“ß√“¬ß“π

Õ“®„™â ‰¥â∂÷ß 10 ¡≈./°°.  „π°√≥’∑’Ë critical period

¢π“¥∑’Ë§àÕπ¢â“ß®–„™â∫àÕ¬ §◊Õ 2-6 ¡≈./°°.  µ“¡¥â«¬

continuous drip 0.1-1 ¡≈.°°./™—Ë«‚¡ß ª√—∫µ“¡√–¥—∫

ICP „ÀâπâÕ¬°«à“ 20 ¡¡.ª√Õ∑ ‚¥¬√—°…“√–¥—∫ serum

sodium √–À«à“ß 145-155 ¡‘≈≈‘Õ‘§«‘«“‡≈πµå/≈. ·≈–

serum osmolality Õ¬Ÿà√–À«à“ß 300-330 ¡‘≈≈‘-

ÕÕ ‚¡≈/≈.  ‚¥¬∑—Ë«‰ª∂â“√–¥—∫ serum osmolarity

<360 ¡‘≈≈‘ÕÕ ‚¡≈/≈.  à«π„À≠à®–‰¡à„Àâº≈‡ ’¬µàÕ‰µ

 ‘Ëß∑’Ë§«√√–«—ß §◊Õ ºŸâªÉ«¬Õ“®®–¡’ rebound intrac-

ranial hypertension À≈—ß®“°À¬ÿ¥°“√„ÀâÀ√◊Õ°“√‡°‘¥

central pontine myelolysis (CPM) ¬—ß‰¡à ¡’

√“¬ß“π«à“æ∫À≈—ß®“°°“√„Àâ hypertonic saline

2. °“√„Àâ mannitol(15,18,19)

Mannitol ‡ªìπ¬“∑’Ë„™â∫àÕ¬„π°“√√—°…“‡¥Á°  TBI

∑’Ë¡’¿“«–§«“¡¥—π„π ¡Õß Ÿß °“√„Àâ mannitol ‡ªìπ

Àπ÷Ëß„π hyper-osmole therapy ÕÕ°ƒ∑∏‘Ï∑—π∑’‡æ◊ËÕ

‡æ‘Ë¡ intravascular volume ·≈– blood viscosity

‡æ‘Ë¡ cerebral blood flow ‡°‘¥ osmotic gradient

∑”„Àâ¡’°“√‡§≈◊ËÕπ fluid ®“° intracerebral cells ‡¢â“

 Ÿà plasma µ“¡¥â«¬ osmotic diuresis „π√–¬–‡«≈“

2-6 ™—Ë«‚¡ß ¢π“¥¬“∑’Ë„Àâ §◊Õ 0.25 °./°°. - 0.5 °./

°°. m6dq 2-6 ™—Ë«‚¡ß  ‡æ◊ËÕ√—°…“√–¥—∫ serum os-

molarity Õ¬Ÿà„π™à«ß 310-320 ¡‘≈≈‘ÕÕ ‚¡≈/°°.  °“√

„Àâ mannitol ∑’Ë¡“° ·≈–π“π‡°‘π‰ª ®–∑”„Àâ‡¥Á°

¡’¿“«– hypotension, dehydration ·≈–¡’°“√≈¥

¢Õß cerebral blood flow ‰¥â  Õ¬à“ß‰√°Áµ“¡ ∂÷ß

·¡â®–¡’°“√„™â mannitol „π°“√√—°…“ºŸâªÉ«¬∑’Ë¡’ in-

creased intracranial pressure Õ¬à“ß·æ√àÀ≈“¬

·µà∫“ß√“¬ß“π°“√«‘®—¬°≈—∫æ∫«à“ °“√„™â mannitol

Õ“®∑”„ÀâºŸâªÉ«¬¡’‚Õ°“ ‡ ’¬™’«‘µ¡“°¢÷Èπ  πÕ°®“°π—Èπ

mannitol  “¡“√∂ºà“π blood brain barrier ‡¢â“ Ÿà

„π‡´≈≈å ¡Õß Õ“®¡’º≈‡ ’¬∂â“„™â „πª√‘¡“≥¡“°

¥—ßπ—Èπ °“√„™â mannitol µâÕß„ÀâÕ¬à“ß√–¡—¥√–«—ß

·≈–µâÕß¥Ÿ·≈ºŸâªÉ«¬Õ¬à“ß„°≈â™‘¥

3. Head position  °“√¬°À—« Ÿß„π√–¥—∫ 30

Õß»“ „πºŸâ „À≠à  “¡“√∂≈¥√–¥—∫§«“¡¥—π ¡Õß

‚¥¬∑’Ë‰¡à ≈¥ CPP  ·µà¬—ß‰¡à¡’ß“π«‘®—¬»÷°…“„π‡¥Á°

Õ¬à“ß‰√°Áµ“¡ ªí®®ÿ∫—π·π–π”„Àâ®—¥∑à“ºŸâªÉ«¬Õ¬Ÿà„π

·π« mid-position-30 Õß»“  ‡æ◊ËÕ∑”„Àâ venous

drainage ®“° ¡Õß¥’¢÷Èπ ´÷Ëß√«¡∂÷ßÀ≈’°‡≈’Ë¬ß°“√„ à

CVL ∑’Ë∫√‘‡«≥§Õ

4. Ventricular cerebral fluid drainage;

intra-cranial volume  “¡“√∂≈¥≈ß‰¥â ∂â“ “¡“√∂

≈¥ª√‘¡“≥ CSF „π ¡Õß  „π°√≥’∑’Ë‡¥Á°¡’ severe

TBI ·π–π”„Àâ„ à ICP monitoring  „π à«π¢Õß

ventricular space ¬°‡«âπ«à“¡’ªí≠À“¢Õß severe

coagulopathy À√◊Õ ¡Õß∫«¡¡“°®π‰¡à¡’™àÕß„π

ventricle

°“√√—°…“ intracranial hypertension - ¢—Èπ
∑’Ë 2 (second-tier treatment)

3. Hyperventilation

‰¡à§«√®–∑” prophylactic hyperventilation
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¬°‡«âπ„π°√≥’∑’ËºŸâªÉ«¬¡’≈—°…≥–Õ“°“√∑’Ë‡¢â“‰¥â°—∫

brain herniation À√◊Õ pending brain herniation

¥—ßπ—Èπ aggressive hyperventilation (PaCO2 <30

¡¡.ª√Õ∑) ®–æ‘®“√≥“‡ªìπ°“√√—°…“‡©æ“–„π°≈ÿà¡∑’Ë¡’

refractory Intracranial hypertension

4. Therapeutic hypothermia (TH)(20,21)

Post-traumatic hyperthermia À¡“¬∂÷ß

Õÿ≥À¿Ÿ¡‘√à“ß°“¬ Ÿß‡°‘π°«à“ 38.5 Õß»“ hyperther-

mia ®–¡’º≈‡ ’¬‚¥¬µ√ßµàÕ brain cells  Õ¬à“ß‰√°Áµ“¡

¡’ß“π»÷°…“«‘®—¬‡ª√’¬∫‡∑’¬∫°“√„™â therapeutic

hypothermia „π‡¥Á°∑’Ë¡’ severe TBI (33.1 ·≈–

36.9o´) √–¬–‡«≈“ 24 ™—Ë«‚¡ß æ∫«à“ °“√„™â thera-

peutic thermia Õ“®¡’º≈∑”„Àâº≈≈—æ∏å¢Õß°“√

√—°…“·¬à≈ß ´÷ËßÕ“®®–¡’À≈“¬ªí®®—¬∑’Ë∑”„Àâ°“√»÷°…“

π’È ‰¡àª√– ∫º≈ ”‡√Á® ‡™àπ √–¬–‡«≈“„π°“√∑” TH

 —Èπ‡°‘π‰ª  ®“°√“¬ß“π°“√»÷°…“∫“ß√“¬ß“πæ∫«à“

§«“¡¥—π ¡Õß¢÷Èπ Ÿß ÿ¥„™â√–¬–‡«≈“ ‡©≈’Ë¬  69 ™—Ë«‚¡ß

À√◊Õ„π∫“ß√“¬π“π°«à“π—Èπ ÷́Ëß®–‡ÀÁπ‰¥â«à“∂â“√—°…“

‡¥Á°„π°≈ÿà¡∑’Ë¡’ severe TBI °“√„™â√–¬–‡«≈“ TH

∑’Ë —Èπ‰ª ®–∑”„Àâ¡’  rebound ICP ‰¥â  πÕ°®“°π—Èπ

√–¥—∫¢ÕßÕÿ≥À¿Ÿ¡‘Õ“®®–µË”‡°‘π‰ª ∑”„Àâ‡°‘¥º≈‡ ’¬

µàÕ√à“ß°“¬„π à«πÕ◊ËπÊ‰¥â  ¥—ßπ—Èπ°“√„™â TH ®÷ß‰¡à

·π–π” ”À√—∫°“√√—°…“ first line management

„π‡¥Á°∑’Ë¡’§«“¡¥—π„π ¡Õß Ÿß ®“° “‡Àµÿ TBI

ªí®®ÿ∫—π§ßµâÕß√Õß“π«‘®—¬‡æ‘Ë¡‡µ‘¡‡æ◊ËÕµÕ∫§”∂“¡π’È

5. Open craniectomy

„π∫“ß°√≥’∑’Ë ‰¡à “¡“√∂§«∫§ÿ¡§«“¡¥—π

 ¡Õß‰¥â À≈—ß®“°°“√„Àâ¬“Õ¬à“ß‡µÁ¡∑’Ë·≈â« °“√

ºà“µ—¥‡Õ“°√–¥Ÿ° skull ÕÕ°∫“ß à«π  ®– “¡“√∂

™à«¬§«∫§ÿ¡§«“¡¥—π„π ¡Õß‰¥â¥’¢÷Èπ

°“√√—°…“Õ◊ËπÊ
°“√„Àâ sedations ·≈– analgesia Õ¬à“ß

æÕ‡À¡“– ®–™à«¬≈¥§«“¡¥—π„π ¡Õß §«“¡‡®Á∫ª«¥

®–∑”„Àâ§«“¡¥—π„π ¡Õß Ÿß¢÷Èπ ·≈–§«√®–À≈’°‡≈’Ë¬ß

°“√‡≈◊Õ°„Àâ muscle relaxant „π∫“ß°√≥’ ‡™àπ

shivering ®–™à«¬∑”„Àâ §«“¡¥—π„π ¡Õß≈¥≈ß

°“√§«∫§ÿ¡Õ“°“√™—°√«¡∑—Èß subclinical

seizures  °“√„™â continuous EEG ®–¡’ª√–‚¬™πå

„π°“√«‘π‘®©—¬·≈–√—°…“ subclinical seizures ‰¥â

Õ¬à“ß√«¥‡√Á«

Optimum nutrition support  „π‡¥Á°∑’Ë¡’

severe head injury ®–¡’¿“«– hypermetabolic/

catabolic state ·≈– à«π„À≠à®–µâÕßæ—°√—°…“

„π‚√ßæ¬“∫“≈ ·≈–„™â‡§√◊ËÕß™à«¬À“¬„®‡ªìπ√–¬–

‡«≈“π“π  ¥—ßπ—Èπ °“√‡√‘Ë¡∑’Ë®–„ÀâÕ“À“√∑’Ë‡æ’¬ßæÕ

µ—Èß·µà„π√–¬–·√°Ê ®–™à«¬ªÑÕß°—πº≈·∑√° ấÕπ∑’Ë

®–µ“¡¡“ ‡™àπ  polyneuropathy, neuromuscular

weakness ´÷Ëß°“√„Àâ∑“ß enteral ®–‡ªìπ«‘∏’∑’Ë¥’

∑’Ë ÿ¥
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Pediatric nonalcoholic fatty liver disease

«√πÿ™ ®ß»√’ «— ¥‘Ïå
¿“§«‘™“°ÿ¡“√‡«™»“ µ√å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫∑π”
‚√§Õâ«π‡ªìπªí≠À“ “∏“√≥ ÿ¢ ”§—≠∑—Ë«‚≈° °“√ ”√«®ª√–™“°√‰∑¬Õ“¬ÿ¡“°°«à“ 3 ªï ®”π«π 16,596

√“¬ æ∫§«“¡™ÿ°¢Õß‚√§Õâ«π„π‡¥Á°Õ“¬ÿ 3-18 ªï ª√–¡“≥√âÕ¬≈– 9(1)  ‚√§Õâ«π°àÕ„Àâ‡°‘¥ªí≠À“ ÿ¢¿“æÀ≈“¬

ª√–°“√ ªí≠À“Àπ÷Ëß∑’Ëæ∫∫àÕ¬„πºŸâªÉ«¬‚√§Õâ«π §◊Õ ‚√§µ—∫§—Ëß‰¢¡—π (nonalcoholic fatty liver disease, NAFLD)

π‘¬“¡
‚√§µ—∫§—Ëß‰¢¡—πÀ¡“¬∂÷ß¿“«–∑’Ë¡’‰¢¡—π – ¡„π‡´≈≈åµ—∫¡“°°«à“√âÕ¬≈– 5 ¢Õß‡´≈≈åµ—∫„πºŸâ∑’Ë‰¡à¥◊Ë¡À√◊Õ

¥◊Ë¡·Õ≈°ÕŒÕ≈åπâÕ¬°«à“«—π≈– 20 °. ·≈–‰¡à¡’‚√§Õ◊ËπÊ∑’Ë∑”„Àâ¡’‰¢¡—π – ¡„πµ—∫(2) °“√·∫àß‚√§µ—∫§—Ëß‰¢¡—π

µ“¡≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“¢Õßµ—∫· ¥ß„πµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1. §”π‘¬“¡¢Õß‚√§µ—∫§—Ëß‰¢¡—πµ“¡≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“¢Õßµ—∫(3)

°“√«‘π‘®©—¬ ≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“¢Õßµ—∫

Simple steatosis ‡´≈≈åµ—∫∑’Ë¡’‰¢¡—π – ¡„π‡´≈≈å¡“°°«à“√âÕ¬≈– 5

Nonalcoholic steatohepatitis (NASH) °“√Õ—°‡ ∫¢Õßµ—∫√à«¡°—∫ steatosis

Cirrhosis æ—ßº◊¥ª√‘¡“≥¡“°„πµ—∫ (stage 3 §◊Õ ¡’ bridging fibrosis ·≈– stage 4 §◊Õ ¡’ cirrhosis)

218
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√–∫“¥«‘∑¬“
‚√§µ—∫§—Ëß‰¢¡—π‡ªìπÕ“°“√· ¥ß∑“ßµ—∫¢Õß

°≈ÿà¡Õ“°“√‡¡µ“∫Õ≈‘° (metabolic syndrome) ÷́Ëß

ª√–°Õ∫¥â«¬¿“«–¥◊ÈÕÕ‘π´Ÿ≈‘π (insulin resistance,

IR), visceral obesity, ‰¢¡—π„π‡≈◊Õ¥º‘¥ª°µ‘ √–¥—∫

°≈Ÿ‚§ „π´’√—Ë¡º‘¥ª°µ‘ ·≈–§«“¡¥—π‡≈◊Õ¥ Ÿß ¡’°“√

»÷°…“æ∫«à“‡¥Á°∑’Ë‡ªìπ‚√§µ—∫§—Ëß‰¢¡—π√âÕ¬≈– 95 ¡’

¿“«–¥◊ÈÕÕ‘π´Ÿ≈‘π(4) §◊Õ ¡’§à“ homeostasis model of

assessment of IR (HOMA-IR) ¡“°°«à“ 2 [HOMA-

IR = fasting insulin (‰¡‚§√‚¡≈/¡≈.) x fasting glu-

cose (¡‘≈≈‘‚¡≈/≈.)/22.5]

°“√»÷°…“„πª√–‡∑» À√—∞Õ‡¡√‘°“æ∫‚√§µ—∫

§—Ëß‰¢¡—π´÷Ëß¬◊π¬—π¥â«¬æ¬“∏‘«‘∑¬“¢Õßµ—∫√âÕ¬≈– 9.6

„π‡¥Á°∑’Ë¡’πÈ”Àπ—°ª°µ‘ ·≈–‡æ‘Ë¡¢÷Èπ‡ªìπ√âÕ¬≈– 38 „π

‡¥Á°Õâ«π(5) ®“°°“√√«∫√«¡¢âÕ¡Ÿ≈‡¥Á°Õâ«π„π‚√ßæ¬“-

∫“≈®ÿÃ“≈ß°√≥å®”π«π 94 √“¬ æ∫‚√§µ—∫§—Ëß‰¢¡—π

´÷Ëß¬◊π¬—π¥â«¬°“√µ√«®§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß (ultra-

sonogram) √âÕ¬≈– 80  ·≈–æ∫«à“¡’µ—∫Õ—°‡ ∫ [§à“

alanine transaminase (ALT) ¡“°°«à“ 40 ¬Ÿπ‘µ/

≈.] √âÕ¬≈– 40 ®–‡ÀÁπ‰¥â«à“‚√§µ—∫§—Ëß‰¢¡—π°”≈—ß‡ªìπ

 “‡Àµÿ¢Õß‚√§µ—∫‡√◊ÈÕ√—ß∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥„π‡¥Á°∑—Èß„π

ªí®®ÿ∫—π·≈–Õπ“§µ

æ¬“∏‘°”‡π‘¥(6)

∑ƒ…Æ’¢Õß°“√‡°‘¥‚√§µ—∫§—Ëß‰¢¡—π´÷Ëß‡ªìπ∑’Ë

¬Õ¡√—∫„πªí®®ÿ∫—π §◊Õ çmulti-hitsé hypothesis °≈à“«

§◊Õ ‡√‘Ë¡µâπ∑’Ë çprimary hitsé ÷́Ëß‰¥â·°à °“√¥◊ÈÕÕ‘π´Ÿ≈‘π

∑”„Àâµ—∫®—∫°√¥‰¢¡—πÕ‘ √–‡æ‘Ë¡¢÷Èπ °“√ —ß‡§√“–Àå

°√¥‰¢¡—π·≈–‰µ√°≈’‡´Õ‰√¥å·∫∫ de novo ‡æ‘Ë¡¢÷Èπ

°“√ —ß‡§√“–Àå apolipoprotein B-100 ≈¥≈ß °“√

¢π àß°√¥‰¢¡—πÕ‘ √–·≈–‰µ√°≈’‡´Õ‰√¥åÕÕ°®“°µ—∫

≈¥≈ß ·≈– beta-oxidation ¢Õß°√¥‰¢¡—π “¬¬“«

„π‰¡‚µ§Õπ‡¥√’¬‡æ‘Ë¡¢÷Èπ(7)  º≈≈—æ∏å§◊Õ∑”„Àâ¡’‰¢¡—π

 – ¡„πµ—∫  àßº≈„Àâµ—∫‰«µàÕ çsecondary hitsé ÷́Ëß

‰¥â·°à oxidative stress, mitochondrial dysfunc-

tion, pro-inflammatory cytokine imbalance ·≈–

stellate cell activation ∑”„Àâ‡°‘¥µ—∫Õ—°‡ ∫ ‡´≈≈å

µ—∫µ“¬ ·≈–¡’æ—ßº◊¥„πµ—∫(2)

‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π„π visceral organ ¡’∫∑∫“∑

 ”§—≠„π°“√‡°‘¥‚√§µ—∫§—Ëß‰¢¡—π ‚¥¬°“√º≈‘µ

adipokines ‡™àπ tumor necrosis factor-α (TNF-

α), resistin ·≈– adiponectin æ∫§«“¡ —¡æ—π∏å

√–À«à“ß TNF-α ·≈–°“√¥◊ÈÕÕ‘π´Ÿ≈‘π√«¡∑—Èß°“√‡æ‘Ë¡

°“√ —ß‡§√“–Àå°√¥‰¢¡—π®“°µ—∫  resistin ¡’ƒ∑∏‘Ïµâ“π

°“√∑”ß“π¢ÕßÕ‘π´Ÿ≈‘π∑”„Àâ‡°‘¥ glucose intolerance

 à«π adiponectin ¡’ƒ∑∏‘Ï insulin-sensitizing ·≈–

µâ“π°“√Õ—°‡ ∫

‚√§µ—∫§—Ëß‰¢¡—π‡ªìπ multifactorial disease

´÷Ëß∑—Èßªí®®—¬∑“ßæ—π∏ÿ°√√¡·≈– ‘Ëß·«¥≈âÕ¡≈â«π àßº≈

„Àâ‡°‘¥‚√§·≈–°“√¥”‡π‘π‚√§®“° simple steatosis

‡ªìπ NASH (√Ÿª∑’Ë 1) ‰¥â·°à

‡æ»·≈–‡™◊ÈÕ™“µ‘ ‡æ»™“¬¡’§«“¡‡ ’Ë¬ßµàÕ°“√

‡ªìπ‚√§¡“°°«à“À≠‘ß ‡™◊ÈÕ™“µ‘ hispanic ¡’§«“¡‡ ’Ë¬ß

 Ÿß°«à“§Õ‡§‡™’¬π

ªí®®—¬∑“ßæ—π∏ÿ°√√¡(8,9) ®“°°“√»÷°…“ ge-

nome-wide association (GWA) æ∫«à“¡’ single-

nucleotide polymorphisms (SNPs) ¢Õß¬’π∑’Ë

‡°’Ë¬«¢âÕß°—∫§«“¡‰«¢ÕßÕ‘π´Ÿ≈‘π ‡¡µ“∫Õ≈‘´÷¡¢Õß

‰¢¡—π °“√Õ—°‡ ∫·≈–°“√‡°‘¥æ—ßº◊¥„πµ—∫ ´÷ËßÕ“®¡’

∫∑∫“∑µàÕ°“√‡°‘¥µ—∫§—Ëß‰¢¡—π·≈–°“√¥”‡π‘π‚√§®“°

simple steatosis ‡ªìπ NASH ·≈–µ—∫·¢Áß ‰¥â·°à

1. rs738409 (I148M) variant ¢Õß¬’π

patatin-like phospholipase domain-coding pro-

tein-3 (pnpla3, adiponutrin) ∑”„Àâ¡’ ‰µ√°≈’-

‡´Õ‰√¥å·≈–‚§‡≈ ‡µÕ√Õ≈ – ¡„πµ—∫´÷Ëß‡°‘¥®“°°“√

¬—∫¬—Èß hydrolysis ¢Õß‰µ√°≈’‡´Õ‰√¥å  πÕ°®“°π’È¬—ß
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æ∫«à“ SNP π’È¬—ß¡’§«“¡ —¡æ—π∏å°—∫§«“¡√ÿπ·√ß¢Õß

‚√§®“°°“√µ√«®™‘Èπ‡π◊ÈÕµ—∫

2. rs9939609 variant ¢Õß¬’π fat mass- and

obesity-associated (FTO) ‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ‚√§

µ—∫§—Ëß‰¢¡—π

3. rs12970134 variant ¢Õß¬’π melano-

cortin-4 receptor gene (mc4r) ·≈– rs9308762

variant ¢Õß¬’π insig2 ¡’§«“¡ —¡æ—π∏å°—∫√–¥—∫

ALT

4. Polymorphisms ¢Õß¬’π§«∫§ÿ¡ interleu-

kin 6 ·≈– TNF ¡’§«“¡ —¡æ—π∏å°—∫°“√Õ—°‡ ∫¢Õßµ—∫

5. Splice mutation ¢Õß¬’π Kruppel-like

factor (KLF6) ¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥æ—ßº◊¥„πµ—∫

ªí®®—¬¥â“π ‘Ëß·«¥≈âÕ¡ ‚¿™π“°“√·≈–°“√

ÕÕ°°”≈—ß°“¬‡ªìπªí®®—¬∑’Ë¡’§«“¡ —¡æ—π∏å°—∫‚√§µ—∫§—Ëß

‰¢¡—π °“√∫√‘‚¿§∑’Ë¡“°‡°‘π‰ª·≈–¢“¥°“√ÕÕ°°”≈—ß

°“¬ ∑”„ÀâπÈ”Àπ—°µ—«‡°‘π ‰¢¡—π§—Ëß ‡°‘¥æ—ßº◊¥„πµ—∫

·≈–µ—∫Õ—°‡ ∫ ¡’°“√»÷°…“æ∫«à“√âÕ¬≈– 46 ¢Õß‡¥Á°

∑’Ë‡ªìπ‚√§µ—∫§—Ëß‰¢¡—π∫√‘‚¿§§“√å‚∫‰Œ‡¥√µ·≈–°√¥

‰¢¡—πÕ‘Ë¡µ—«„πª√‘¡“≥¡“° ·µà∫√‘‚¿§„¬Õ“À“√·≈–

°√¥‰¢¡—π‚Õ‡¡°“-3 πâÕ¬(10) °“√¥◊Ë¡‡§√◊ËÕß¥◊Ë¡∑’Ë¡’

πÈ”µ“≈∑”„ÀâÕâ«π ¡’¿“«–¥◊ÈÕÕ‘π´Ÿ≈‘π·≈–‚√§µ—∫§—Ëß

‰¢¡—π(11)  πÕ°®“°π’È¬—ßæ∫«à“°“√¡’√–¥—∫«‘µ“¡‘π¥’

„π‡≈◊Õ¥µË”¡’§«“¡ —¡æ—π∏å°—∫§«“¡√ÿπ·√ß¢Õß‚√§

µ—∫§—Ëß‰¢¡—π(12)  —ππ‘…∞“π«à“°“√¢“¥«‘µ“¡‘π¥’∑”

„Àâ°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë‡°’Ë¬«°—∫ inflammatory

mediators º‘¥ª°µ‘‰ª

Intrauterine environment ·≈– early infant

feeding ¡’º≈°√–∑∫µàÕ°“√‡°‘¥‚√§µ—∫§—Ëß‰¢¡—π °“√

»÷°…“„π —µ«å∑¥≈Õßæ∫«à“·¡àÀπŸ∑’ËÕâ«π„π™à«ßµ—Èß∑âÕß

√Ÿª∑’Ë 1. ªí®®—¬∑’Ë¡’§«“¡ —¡æ—π∏å°—∫æ¬“∏‘°”‡π‘¥¢Õß‚√§µ—∫§—Ëß‰¢¡—π(6)



221Pediatric nonalcoholic fatty liver disease  «√πÿ™ ®ß»√’ «— ¥‘Ï

·≈–„Àâπ¡ ¡’º≈∑”„Àâ≈Ÿ°ÀπŸ‡ªìπ‚√§µ—∫§—Ëß‰¢¡—π ¡’

°“√»÷°…“„π‡¥Á°∑’Ë‡ªìπ‚√§µ—∫§—Ëß‰¢¡—πæ∫«à“°“√°‘π

π¡·¡à™à«¬≈¥°“√‡°‘¥µ—∫Õ—°‡ ∫·≈–æ—ßº◊¥„πµ—∫(13)

°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¡¥ÿ≈®ÿ≈‘π∑√’¬å„π≈”‰  â

°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¡¥ÿ≈·≈– microbiome

(genome ¢Õß®ÿ≈‘π∑√’¬å) „π≈”‰ â¡’§«“¡ —¡æ—π∏å

°—∫°“√‡ªìπ‚√§µ—∫§—Ëß‰¢¡—π(14)  °“√»÷°…“„π —µ«å

∑¥≈Õß æ∫«à“Õ“À“√ “¡“√∂‡ª≈’Ë¬π·ª≈ß micro-

biome „π≈”‰ â ·≈–¿“«–∑’Ë¡’ intestinal per-

meability ‡æ‘Ë¡¢÷Èπ  ∑”„Àâ¡’ endotoxin ¢Õß

·∫§∑’‡√’¬‡¢â“ Ÿà portal circulation  àßº≈„Àâ¡’

proinflammatory ·≈– profibrogenic response

„πµ—∫ºà“π∑“ß toll-like receptor-4  °“√»÷°…“„π

§π∑’Ë‡ªìπ‚√§µ—∫§—Ëß‰¢¡—πæ∫«à“¡’ small intestinal

bacterial overgrowth, gut permeability ·≈–

chronic endotoxemia(15-17)

Õ“°“√·≈–Õ“°“√· ¥ß(4,18)

‡¥Á°∑’Ë‡ªìπ‚√§µ—∫§—Ëß‰¢¡—π¡—°‰¡à¡’Õ“°“√À√◊Õ¡’

Õ“°“√∑’Ë‰¡à®”‡æ“– ‡™àπ √Ÿâ ÷°‰¡à ∫“¬ ÕàÕπ‡æ≈’¬ ª«¥

∑âÕß∫√‘‡«≥∑âÕß¥â“π∫π¢«“ æ∫µ—∫‚µ‰¥â Ÿß∂÷ß√âÕ¬≈–

50  æ∫ acanthosis nigricans ª√–¡“≥√âÕ¬≈–

30-50 „π‡¥Á°∑’Ë‡ªìπ‚√§µ—∫§—Ëß‰¢¡—π´÷Ëß¬◊π¬—π¥â«¬º≈

µ√«®™‘Èπ‡π◊ÈÕµ—∫

°“√«‘π‘®©—¬
Õ“»—¬°“√µ√«®∑“ß™’«‡§¡’·≈–√—ß ’«‘∑¬“¥—ß

· ¥ß„πµ“√“ß∑’Ë 2

°“√µ√«®∑“ß™’«‡§¡’
æ∫§à“‡Õπ‰´¡åµ—∫ ‡™àπ ALT ·≈– γ-glutamyl

transpeptidase (GGT))  Ÿß°«à“ª°µ‘√à«¡°—∫æ∫

bright liver ®“°°“√µ√«®§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß

µ“√“ß∑’Ë 2. °“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√„π‡¥Á°∑’Ë ß —¬‡ªìπ‚√§µ—∫§—Ëß‰¢¡—π(3)

°“√µ√«®∑“ß‡¡µ“∫Õ≈‘°·≈– - Standard liver function tests

Àπâ“∑’Ë¢Õßµ—∫ - Fasting glucose and insulin

- Lipid profile (cholesterol, triglycerides, HDL-cholesterol, LDL-cholesterol), lipoproteins

- Oral glucose tolerance test (OGTT)

- Glycosylated hemoglobin

- Calculation of HOMA-IR, ISI-gly (markers for insulin resistance)

- Thyroid function tests

- Serum uric acid, iron, ferritin

°“√µ√«®‡æ◊ËÕ·¬°‚√§Õ◊Ëπ - Serum copper, ceruloplasmin levels, 24-hour urinary copper (·¬°‚√§«‘≈ —π)

∑’Ë∑”„Àâ¡’µ—∫§—Ëß‰¢¡—π - Viral hepatitis panel (·¬°‚√§‰«√— µ—∫Õ—°‡ ∫)

- Serum immunoglobulins, liver autoantibodies (·¬°‚√§ autoimmune hepatitis)

- Sweat test (·¬°‚√§ cystic fibrosis)

- Antibodies against tissue transglutaminase IgA and total IgA (·¬°‚√§ celiac)

- Plasma amino and urine organic acids (·¬°‚√§ urea cycle defect ·≈– organic acidosis)

- Plasma-free fatty acids and acyl carnitine profile (·¬°‚√§ fat oxidation defects

  ·≈– mitochondrial energy disorders)

- α1-antitrypsin levels and phenotype  (·¬°‚√§ α1-antitrypsin deficiency)
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Õ¬à“ß‰√°Áµ“¡§à“ ALT „π‡¥Á°∑’Ë‡ªìπ‚√§µ—∫§—Ëß‰¢¡—π

¡’°“√‡ª≈’Ë¬π·ª≈ß¢÷ÈπÊ≈ßÊ‰¥â(18) ‚¥¬∑’Ë ‰¡à¡’§«“¡

 —¡æ—π∏å°—∫°“√¡’‰¢¡—π„πµ—∫·≈–§«“¡√ÿπ·√ß∑“ß

æ¬“∏‘«‘∑¬“¢Õßµ—∫ ‡¥Á°∑’Ë¡’§à“ ALT ª°µ‘À√◊Õ Ÿß‡≈Á°

πâÕ¬Õ“®¡’æ—ßº◊¥„πµ—∫ª√‘¡“≥¡“° ‡¥Á°Õâ«π∑’Ë‡ªìπ

‚√§µ—∫§—Ëß‰¢¡—πÕ“®¡’‰µ√°≈’‡´Õ‰√¥å·≈–°√¥¬Ÿ√‘§„π

‡≈◊Õ¥ Ÿß  ªí®®ÿ∫—π¡’°“√·π–π”„Àâ„™â§à“ cut-off ¢Õß

ALT ∑’ËµË”≈ß §◊Õ §à“ª°µ‘§«√πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 25

·≈– 22 ¬Ÿπ‘µ/≈. „π‡¥Á°™“¬·≈–À≠‘ßµ“¡≈”¥—∫(19)

°“√µ√«®∑“ß√—ß ’«‘∑¬“
°“√µ√«®§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß  µ—∫¡’≈—°…≥–

hyperechoic ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰µ·≈–¡â“¡ ¡’°“√

»÷°…“§«“¡·¡àπ¬”¢Õß°“√µ√«®§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß

„π°“√«‘π‘®©—¬µ—∫§—Ëß‰¢¡—π„π‡¥Á°‡ª√’¬∫‡∑’¬∫°—∫°“√

µ√«®™‘Èπ‡π◊ÈÕµ—∫(20) ‚¥¬°“√„™â ultrasonographic

steatosis score (USS) ´÷Ëß·∫àß‡ªìπ 4 √–¥—∫¥—ßπ’È

1. Absent (score 0) steatosis: µ—∫¡’ echo-

texture ª°µ‘

2. Mild (score 1) steatosis µ—∫¡’ hyper-

echoic ‡≈Á°πâÕ¬∑—Ë«Ê‰ª ‡ÀÁπ°–∫—ß≈¡ ·≈–¢Õ∫¢Õß

À≈Õ¥‡≈◊Õ¥¥”æÕ√å∑—≈™—¥‡®πª°µ‘

3. Moderate (score 2) steatosis µ—∫¡’

hyperechoic ª“π°≈“ß∑—Ë«Ê‰ª ‡ÀÁπ°–∫—ß≈¡·≈–

¢Õ∫¢ÕßÀ≈Õ¥‡≈◊Õ¥¥”æÕ√å∑—≈‰¡à™—¥‡®π

4. Severe (score 3) steatosis µ—∫¡’ hyper-

echoic ¡“°∑—Ë«Ê‰ª ‰¡à‡ÀÁπ°–∫—ß≈¡¢Õ∫¢ÕßÀ≈Õ¥

‡≈◊Õ¥¥”æÕ√å∑—≈·≈–¥â“πÀ≈—ß¢Õßµ—∫°≈’∫¢«“

„π°“√«‘π‘®©—¬ moderate-to-severe stea-

tosis ∂â“„™â§à“ cut-off  ¡“°°«à“À√◊Õ‡∑à“°—∫ 2 ¡’

§«“¡‰«√âÕ¬≈– 79.7 ·≈–§«“¡®”‡æ“–√âÕ¬≈– 86.2

∂â“„™â§à“ cut-off ‡∑à“°—∫ 3 ¡’§«“¡®”‡æ“–√âÕ¬≈–

100(20) ¢âÕ®”°—¥¢Õß°“√µ√«®¥â«¬§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë

 Ÿß§◊Õ°“√Õà“πº≈¢÷Èπ°—∫√—ß ’·æ∑¬å ‰¡à “¡“√∂·¬°

steatosis ®“° fibrosis ·≈–¡’§«“¡‰«µË”„π°√≥’

∑’Ë¡’‰¢¡—π„πµ—∫πâÕ¬°«à“√âÕ¬≈– 30

ºŸâ∑’Ëµ√«®æ∫‰¢¡—π§—Ëß„πµ—∫®“°§≈◊Ëπ‡ ’¬ß

§«“¡∂’Ë Ÿß§«√‰¥â√—∫µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ‘Ë¡‡µ‘¡

‡æ◊ËÕÀ“ “‡ÀµÿÕ◊ËπÊ πÕ°‡Àπ◊Õ®“°‚√§µ—∫§—Ëß‰¢¡—π

µ“¡µ“√“ß∑’Ë 2

°“√∂à“¬¿“æ¥â«¬§Õ¡æ‘«‡µÕ√å (com-

puted tomogram) ¡’§«“¡®”‡æ“– Ÿß°«à“

°“√µ√«®§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß„π°“√«—¥ª√‘¡“≥‰¢¡—π

„πµ—∫ ·µà‰¡àπ‘¬¡ àßµ√«®„π‡¥Á°‡π◊ËÕß®“°‡¥Á°µâÕß

‰¥â√—∫√—ß ’

°“√ √â“ß¿“æ¥â«¬ magnetic resonance
imaging (MRI) ¡’ª√–‚¬™πå„π‡¥Á° ‡π◊ËÕß®“°

‡ªìπ°“√µ√«®∑’Ë‰¡à√ÿ°≈È” (noninvasive) ‰¡àµâÕß√—∫√—ß ’

·≈–‰¡à¡’ interobserver variation  Õ¬à“ß‰√°Áµ“¡

°“√«—¥ª√‘¡“≥‰¢¡—π„πµ—∫¥â«¬«‘∏’π’È‡ª√’¬∫‡∑’¬∫°—∫

°“√µ√«®™‘Èπ‡π◊ÈÕµ—∫„π‡¥Á°¬—ß¡’¢âÕ¡Ÿ≈πâÕ¬

1H-MR spectroscopy (1H-MRS) ‡ªìπ

«‘∏’„À¡à„π°“√«—¥ª√‘¡“≥‰¢¡—π„πµ—∫ ¡’§«“¡·¡àπ¬”

 Ÿß “¡“√∂«—¥ª√‘¡“≥‰¢¡—π∑’ËπâÕ¬°«à“√âÕ¬≈– 10 ¡—°

„™â„πß“π«‘®—¬‡∑à“π—Èπ

Fibroscan ‡ªìπ‡§√◊ËÕß¡◊Õ«—¥§«“¡¬◊¥À¬ÿàπ

·≈–ª√–‡¡‘πæ—ßº◊¥„πµ—∫‚¥¬«‘∏’ transient elasto-

graphy ‡ªìπ°“√µ√«®∑’Ë‰¡à√ÿ°≈È” ∑”‰¥â‡√Á« ‰¡à‡®Á∫ ·≈–

reproducible «‘∏’π’È¡’§«“¡·¡àπ¬” Ÿß‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫°“√µ√«®™‘Èπ‡π◊ÈÕµ—∫„π‡¥Á°∑’Ë‡ªìπ‚√§µ—∫§—Ëß

‰¢¡—π(21)   „πªí®®ÿ∫—π¡’°“√µ√«® controlled atte-

nuation parameter (CAP) √à«¡°—∫ transient

elastography  °“√µ√«® CAP  “¡“√∂«—¥ª√‘¡“≥

‰¢¡—π‰¥â ‚¥¬‰¡à∂Ÿ°√∫°«π®“°°“√Õ—°‡ ∫·≈–æ—ßº◊¥

„πµ—∫(22) CAP ¡’§«“¡‰«·≈–§«“¡®”‡æ“– Ÿß ‚¥¬

∂â“„™â§à“ cut-off ∑’Ë 238, 259 ·≈– 292 ‡¥´‘‡∫≈/
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‡¡µ√ „π°“√∑”π“¬ hepatic steatosis ∑’Ë¡“°°«à“

√âÕ¬≈– 11, 34 ·≈– 67 ®–¡’§«“¡‰«·≈–§«“¡

®”‡æ“–ª√–¡“≥√âÕ¬≈– 80-100

„πªï æ.». 2558 ºŸâ‡¢’¬π·≈–§≥–‰¥â∑”°“√

 ”√«®‡¥Á°π—°‡√’¬πÕ“¬ÿ 7-12 ªï ®”π«π 531 √“¬

æ∫«à“¡’πÈ”Àπ—°‡°‘π·≈–Õâ«π√âÕ¬≈– 25 ·≈– 18

πÕ°®“°π’È¬—ßæ∫§«“¡™ÿ°¢Õß CAP ∑’Ë¡“°°«à“ 215

‡¥´‘‡∫≈/‡¡µ√ (¡’‡´≈≈åµ—∫∑’Ë¡’‰¢¡—π – ¡„π‡´≈≈å

¡“°°«à“√âÕ¬≈– 10) ‡∑à“°—∫√âÕ¬≈– 7 ·≈–‡æ‘Ë¡¢÷Èπ

‡ªìπ√âÕ¬≈– 33 „π‡¥Á°Õâ«π

°“√µ√«®™‘Èπ‡π◊ÈÕµ—∫ (liver biopsy) ¡’

§«“¡·¡àπ¬” Ÿß„π°“√·¬° simple steatosis ·≈–

NASH  “¡“√∂∫Õ°§«“¡√ÿπ·√ß¢Õß°“√∫“¥‡®Á∫

·≈–°“√Õ—°‡ ∫¢Õßµ—∫ architecture ·≈–æ—ßº◊¥

„πµ—∫ πÕ°®“°π’ÈÕ“®™à«¬«‘π‘®©—¬‚√§√à«¡ ‡™àπ auto-

immune hepatitis

≈—°…≥–®ÿ≈æ¬“∏‘«‘∑¬“¢Õßµ—∫„π NASH æ∫

macrovesicular fat „π‡´≈≈åµ—∫ ballooning de-

generation ¢Õß‡´≈≈åµ—∫ ¡’‡¡Á¥‡≈◊Õ¥¢“«À≈“¬™π‘¥

„π lobule (mixed lobular inflammation) Õ“®

æ∫ perisinusoidal-pericellular fibrosis, Mallory

hyaline, megamitochondria, acidophil bodies

·≈– glycogenated nuclei(2)  ¡—°·∫àß§«“¡

√ÿπ·√ß∑“ßæ¬“∏‘«‘∑¬“‚¥¬„™â NAFLD activity

score(2) ¥—ßπ’È

Steatosis §–·ππ 0-3

Lobular inflammation §–·ππ 0-3

Hepatocellular ballooning §–·ππ 0-2

≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢Õß NASH „π

‡¥Á°·µ°µà“ß®“°ºŸâ „À≠à  Schwimmer ·≈–§≥–

∑”°“√µ√«®™‘Èπ‡π◊ÈÕµ—∫¢Õß‡¥Á°∑’Ë‡ªìπ NASH(18) æ∫

«à“¡’ 2 ª√–‡¿∑ ‚¥¬Õ“®æ∫ª√–‡¿∑„¥ª√–‡¿∑Àπ÷Ëß

À√◊Õæ∫∑—Èß Õßª√–‡¿∑„π§π‡¥’¬«°—π ¥—ßπ’È

ª√–‡¿∑∑’Ë 1 ≈—°…≥–§≈â“¬°—∫„πºŸâ„À≠à §◊Õ

¡’ steatosis, ballooning degeneration ·≈–

lobular inflammation ‚¥¬‰¡à¡’°“√Õ—°‡ ∫∫√‘‡«≥

portal Õ“®¡’À√◊Õ‰¡à¡’ perisinusoidal fibrosis

ª√–‡¿∑∑’Ë 2 ¡’ macrovesicular steatosis

√à«¡°—∫¡’°“√Õ—°‡ ∫∫√‘‡«≥æÕ√å∑—≈ Õ“®¡’À√◊Õ‰¡à¡’

portal fibrosis ‰¡àæ∫ ballooning degeneration

·≈– perisinusoidal fibrosis

¬—ß‰¡à∑√“∫«à“≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“∑’Ë

·µ°µà“ß°—ππ’È ®–¡’§«“¡·µ°µà“ß°—π„π·ßà°“√¥”‡π‘π

‚√§ æ¬“∏‘ √’√«‘∑¬“ °“√æ¬“°√≥å‚√§ À√◊Õ°“√µÕ∫

 πÕßµàÕ°“√√—°…“À√◊Õ‰¡à ¢âÕ∫àß™’È„π°“√µ√«®™‘Èπ‡π◊ÈÕ

µ—∫„π‡¥Á°µ“¡¢âÕ‡ πÕ¢Õß Roberts ·≈–§≥–(23)

¡’¥—ßπ’È Õ“¬ÿπâÕ¬°«à“ 10 ªï ¡’ª√–«—µ‘§π„π§√Õ∫§√—«

‡ªìπ‚√§µ—∫§—Ëß‰¢¡—πÕ¬à“ß√ÿπ·√ß ¡’µ—∫¡â“¡‚µ ·≈–¡’

º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√º‘¥ª°µ‘ ‡™àπ ¡’§à“

‡Õπ‰´¡å transaminase  ŸßÕ¬à“ßµàÕ‡π◊ËÕßÀ√◊Õ¡’

nonorgan-specific autoantibodies ‡ªìπ∫«° ‡¥Á°

∑’Ë‡ªìπ hypothalamic dysfunction ¡’§«“¡‡ ’Ë¬ß∑’Ë

®–‡ªìπ‚√§µ—∫§—Ëß‰¢¡—π∑’Ë√ÿπ·√ß ®÷ßÕ“®æ‘®“√≥“µ√«®

™‘Èπ‡π◊ÈÕµ—∫ ¢âÕ®”°—¥¢Õß°“√µ√«®™‘Èπ‡π◊ÈÕµ—∫ §◊Õ Õ“®

‰¥â™‘Èπ‡π◊ÈÕ®“°∫√‘‡«≥∑’Ë‰¡à¡’æ¬“∏‘ ¿“æ (sampling

error) ∑”„Àâ«‘π‘®©—¬º‘¥æ≈“¥ ·≈–‡ªìπ°“√µ√«®∑’Ë√ÿ°≈È”

°“√«‘π‘®©—¬·¬°‚√§
‚√§µ—∫§—Ëß‰¢¡—πµâÕß·¬°®“°‚√§Õ◊ËπÊ µ“¡

µ“√“ß∑’Ë 3 ´÷Ëß·µ°µà“ßµ“¡Õ“¬ÿ·≈–Õ“°“√· ¥ß

µ—«Õ¬à“ß‡™àπ ∑“√°·≈–‡¥Á°‡≈Á°∑’Ë¡’‰¢¡—π§—Ëß„πµ—∫¡—°

¡’ “‡Àµÿ®“°‚√§∑“ßæ—π∏ÿ°√√¡ ‚√§‡¡µ“∫Õ≈‘° ·≈–

‚√§ systemic  à«π‡¥Á°‚µµâÕß·¬°‚√§«‘≈ —π·≈–

α1-antitrypsin deficiency ‡¥Á°∑’Ë‡ªìπ‚√§µ—∫§—Ëß

‰¢¡—π¡—°¡’≈—°…≥–¢Õß°≈ÿà¡Õ“°“√‡¡µ“∫Õ≈‘°Õ¬à“ß

πâÕ¬ 1 Õ¬à“ß
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µ“√“ß∑’Ë 3.  “‡Àµÿ¢Õßµ—∫§—Ëß‰¢¡—π„π‡¥Á°(3)

‚√§ systemic ‚√§‡¡·∑∫Õ≈‘°

Protein energy malnutrition Cystic fibrosis

Anorexia nervosa Wilson disease

Total parenteral nutrition α1-antitrypsin deficiency

Polycystic ovary syndrome Galactosemia/fructosemia

Inflammatory bowel disease Cholesteryl ester storage  disease

Celiac disease Glycogen storage disease (types I and VI)

Hepatitis C Mitochondrial and peroxisomal defects of fatty acid oxidation

Thyroid disorders Abeta or hypobetalipoproteinemia

Nephrotic syndrome α- and β-oxidation defects

Type 1 diabetes mellitus Homocystinuria

Mauriac syndrome Tyrosinemia type 1

Hypothalamo-pituitary disorders Familial hyperlipoproteinemias

Blind loop (bacterial overgrowth) Bile acids synthesis defects

¬“À√◊Õ “√æ‘… Citrin deficiency

Ecstasy, cocaine ‚√§∑“ßæ—π∏ÿ°√√¡

Ethanol Alström syndrome

Nifedipine Bardet-Biedl syndrome

Diltiazem Prader-Willi syndrome

Corticosteroids Cohen syndrome

Estrogens Turner syndrome

Amiodarone

Methotrexate

Valproate

Vitamin

L-asparaginase

Zidovudine and HIV treatments

°“√√—°…“
¬—ß‰¡à¡’·π«∑“ß°“√√—°…“‚√§µ—∫§—Ëß‰¢¡—π„π

‡¥Á°∑’Ë™—¥‡®π ‡π◊ËÕß®“°¡—°æ∫‚√§π’È„π‡¥Á°Õâ«π °“√

√—°…“®÷ß‡πâπ∑’Ë°“√ª√—∫‡ª≈’Ë¬π«‘∂’™’«‘µ (lifestyle modi-

fication) ‡æ◊ËÕ„ÀâπÈ”Àπ—°≈¥·≈–‡æ‘Ë¡°“√ÕÕ°°”≈—ß°“¬

°“√≈¥πÈ”Àπ—°™à«¬∑”„ÀâºŸâªÉ«¬¡’§à“ transaminases

·≈–‰¢¡—π„πµ—∫≈¥≈ß(24) §«√„Àâ√—∫ª√–∑“πÕ“À“√∑’Ë

¡’·§≈Õ√’µË”·≈–‡ªìπ balanced diet ( —¥ à«π¢Õß

æ≈—ßß“π∑’Ë ‰¥â®“°‰¢¡—π‰¡à‡°‘π√âÕ¬≈– 20  ®“°

§“√å‚∫‰Œ‡¥√µ√âÕ¬≈– 50-55 ·≈–®“°‚ª√µ’π√âÕ¬≈–

15-30) §«√≈¥°“√∫√‘‚¿§ø√ÿ°‚µ  ¡’°“√»÷°…“æ∫

«à“‡¥Á°∑’Ë√—∫ª√–∑“π docosahexaenoic acid ‡ √‘¡

¡’‰¢¡—π„πµ—∫≈¥≈ß·≈–¡’ insulin sensitivity ¥’¢÷Èπ(25)

‡π◊ËÕß®“°°“√ª√—∫‡ª≈’Ë¬π«‘∂’™’«‘µ∑”‰¥â¬“°

·≈–¡—°‰¡à “¡“√∂ªØ‘∫—µ‘‰¥âÕ¬à“ßµàÕ‡π◊ËÕß Õ“®

®”‡ªìπµâÕß„™â¬“À√◊ÕÕ“À“√‡ √‘¡ ‡æ◊ËÕªÑÕß°—π‰¡à„Àâ
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‡°‘¥‚√§µ—∫‡√◊ÈÕ√—ß∑’Ë√ÿπ·√ß ¬“·≈–Õ“À“√‡ √‘¡∑’Ë„™â

„π°“√√—°…“‚√§µ—∫§—Ëß‰¢¡—π(26) ‰¥â·°à

1. Antioxidants ‡™àπ «‘µ“¡‘πÕ’

2. Hepatoprotective agents ‡™àπ urso-

deoxycholic acid

3. Insulin sensitizer ‡™àπ metformin,

thiazolidinediones

4. Lipase inhibitor ‡™àπ Orlistat

5. Õ“À“√‡ √‘¡ ‡™àπ omega-3 fatty acids,

probiotics

„πªí®®ÿ∫—π¬—ß‰¡à¡’À≈—°∞“π™—¥‡®π∑’Ë¬◊π¬—π

ª√–‚¬™πå¢Õß¬“∑’Ë„™â„π°“√√—°…“‚√§µ—∫§—Ëß‰¢¡—π„π

‡¥Á° ¡’°“√»÷°…“ meta-analysis √«∫√«¡ß“π«‘®—¬

∑’Ë‡ªìπ°“√∑¥≈Õß·∫∫ ÿà¡·≈–¡’°≈ÿà¡§«∫§ÿ¡ (ran-

domized controlled trials) 49 ©∫—∫ (¡’ß“π«‘®—¬

∑’Ë»÷°…“„π‡¥Á°‡æ’¬ß 1 ©∫—∫)(27) æ∫«à“°“√≈¥

πÈ”Àπ—°™à«¬„Àâæ¬“∏‘ ¿“æ¢Õßµ—∫¥’¢÷Èπ ·µàºŸâªÉ«¬

¡“°°«à“√âÕ¬≈– 50 ‰¡à “¡“√∂≈¥πÈ”Àπ—°‰¥âµ“¡

‡ªÑ“À¡“¬  Thiazolidinediones ™à«¬≈¥ stea-

tosis ·≈–°“√Õ—°‡ ∫„πµ—∫·µà∑”„Àâ¡’πÈ”Àπ—°‡æ‘Ë¡

ª√–‚¬™πå¢Õß¬“°≈ÿà¡ antioxidants ¬—ß‰¡à™—¥‡®π

pentoxifylline, telmisartan ·≈– L-carnitine ™à«¬

„Àâæ¬“∏‘ ¿“æ¢Õßµ—∫¥’¢÷Èπ  à«π polyunsaturated

fatty acid (PUFA) ™à«¬„Àâº≈°“√µ√«®∑“ß™’«‡§¡’

·≈–°“√µ√«®∑“ß√—ß ’¥’¢÷Èπ ¬—ß¡’ß“π«‘®—¬‡°’Ë¬«°—∫

°“√√—°…“‚√§µ—∫§—Ëß‰¢¡—π„π‡¥Á°∑’Ë°”≈—ß¥”‡π‘π°“√

Õ¬Ÿà ‡™àπ angiotensin-conver ting-enzyme

inhibitors and receptor blockers, cysteamine,

«‘µ“¡‘π¥’√à«¡°—∫ DHA  «‘µ“¡‘πÕ’√à«¡°—∫ choline

·≈– DHA

ß“π«‘®—¬„π°“√√—°…“‚√§µ—∫§—Ëß‰¢¡—π„π‡¥Á° ∑’Ë

‡ªìπ°“√∑¥≈Õß·∫∫ ÿà¡·≈–¡’°≈ÿà¡§«∫§ÿ¡ · ¥ß„π

µ“√“ß∑’Ë 4

æ¬“°√≥å‚√§
¬—ß‰¡à∑√“∫°“√æ¬“°√≥å‚√§„π‡¥Á°™—¥‡®π

‡π◊ËÕß®“°°“√»÷°…“∑’Ëµ‘¥µ“¡„π√–¬–¬“«¬—ß¡’πâÕ¬

®“°√“¬ß“πµ‘¥µ“¡‡¥Á°∑’Ë‡ªìπ‚√§µ—∫§—Ëß‰¢¡—π®”π«π

66 √“¬ ‡ªìπ‡«≈“ 5-20 ªï(28) æ∫«à“‡¥Á°√âÕ¬≈– 6

‡ªìπ‡∫“À«“π™π‘¥∑’Ë 2 À≈—ß®“°µ‘¥µ“¡‰ª 4-11 ªï

‡¥Á° 5 √“¬∑’Ë‰¥â√—∫°“√µ√«®™‘Èπ‡π◊ÈÕµ—∫µ‘¥µ“¡‡©≈’Ë¬

41 ‡¥◊ÕπÀ≈—ß°“√«‘π‘®©—¬‚√§µ—∫§—Ëß‰¢¡—π  æ∫«à“ 4

√“¬¡’æ—ßº◊¥„πµ—∫‡æ‘Ë¡¢÷Èπ (‡¥Á° 2 √“¬‡ ’¬™’«‘µ·≈–Õ’°

2 √“¬µâÕß√—°…“¥â«¬°“√ª≈Ÿ°∂à“¬µ—∫‡π◊ËÕß®“°

decompensated cirrhosis)

 √ÿª
     ‚√§µ—∫§—Ëß‰¢¡—π‡ªìπÕ“°“√· ¥ß∑“ßµ—∫¢Õß

°≈ÿà¡Õ“°“√‡¡µ“∫Õ≈‘° ´÷Ëß¡’§«“¡™ÿ°‡æ‘Ë¡¢÷Èπ„π‡¥Á°

®π°≈“¬‡ªìπ “‡Àµÿ¢Õß‚√§µ—∫‡√◊ÈÕ√—ß∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥

„πªí®®ÿ∫—π·≈–Õπ“§µ ªí®®—¬∑’Ë¡’ à«π‡°’Ë¬«¢âÕß°—∫

°“√‡°‘¥‚√§ ‰¥â·°à ‡™◊ÈÕ™“µ‘ æ—π∏ÿ°√√¡  ‘Ëß·«¥≈âÕ¡

·≈–§«“¡º‘¥ª°µ‘¢Õß®ÿ≈‘π∑√’¬å„π∑“ß‡¥‘πÕ“À“√

°“√«‘π‘®©—¬∑’Ë¥’∑’Ë ÿ¥ §◊Õ °“√µ√«®™‘Èπ‡π◊ÈÕµ—∫ ·µà¡’

¢âÕ®”°—¥À≈“¬ª√–°“√ ®÷ß¡’§«“¡æ¬“¬“¡„π°“√

æ—≤π“«‘∏’µ√«®∑’Ë ‰¡à√ÿ°≈È”  „π°“√«‘π‘®©—¬·≈–

ª√–‡¡‘π§«“¡√ÿπ·√ß¢Õß‚√§ ª√–‚¬™πå¢Õß°“√

„™â¬“√—°…“¬—ß‰¡à™—¥‡®π„π‡¥Á° ¥—ßπ—Èπ°“√√—°…“¬—ß

¡ÿàß‡πâπ°“√≈¥πÈ”Àπ—°¥â«¬°“√ÕÕ°°”≈—ß°“¬Õ¬à“ß

 ¡Ë”‡ ¡Õ·≈–√—∫ª√–∑“πÕ“À“√Õ¬à“ß‡À¡“– ¡
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µ“√“ß∑’Ë 4. °“√∑¥≈Õß·∫∫ ÿà¡·≈–¡’°≈ÿà¡§«∫§ÿ¡„π°“√√—°…“‡¥Á°∑’Ë‡ªìπ‚√§µ—∫§—Ëß‰¢¡—π

Intervention √–¬–‡«≈“ º≈°“√√—°…“

Lavine ·≈–§≥–(29) 96  —ª¥“Àå - §à“ ALT ≈¥≈ß„π∑—Èß “¡°≈ÿà¡ ·µà‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

°≈ÿà¡∑’Ë 1: «‘µ“¡‘πÕ’ 400  IU - °≈ÿà¡∑’Ë‰¥â«‘µ“¡‘πÕ’¡’æ¬“∏‘ ¿“æ¢Õßµ—∫¥’¢÷Èπ (NAFLD activity score

   «—π≈– 2 §√—Èß (N=58)       ≈¥≈ß) Õ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡¬“À≈Õ°

°≈ÿà¡∑’Ë 2: metformin 500 ¡°. - °≈ÿà¡∑’Ë‰¥â metformin ¡’æ¬“∏‘ ¿“æ¢Õßµ—∫¥’¢÷Èπ (‡©æ“– hepato-

   «—π≈– 2 §√—Èß (N=57)       cellular ballooning) Õ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡¬“À≈Õ°

°≈ÿà¡∑’Ë 3: ¬“À≈Õ° (N=58)

Nobili ·≈–§≥–(30) 24 ‡¥◊Õπ - NAFLD activity score, aminotransferases, triglycerides,

°≈ÿà¡∑’Ë 1: tocopherol 600 IU/«—π·≈–       cholesterol, fasting glucose, insulin ·≈– insulin sensitivity

   ascorbic acid 500 ¡°./«—π       indices ¥’¢÷Èπ„π∑—Èß Õß°≈ÿà¡‚¥¬‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

   (N=25)

°≈ÿà¡∑’Ë 2: ¬“À≈Õ° (N=28)

Vajro ·≈–§≥–(31) 8  —ª¥“Àå - °≈ÿà¡∑’Ë‰¥â L. rhamnosus ¡’§à“ ALT ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠ ‚¥¬°≈ÿà¡

°≈ÿà¡∑’Ë 1: Lactobacillus rhamnosus       ¬“À≈Õ°‰¡à¡’§«“¡‡ª≈’Ë¬π·ª≈ß¢Õß§à“ ALT

   strain GG (12 billion

   CFU/«—π) (N=10)

°≈ÿà¡∑’Ë 2: ¬“À≈Õ° (N=10)

Alisi ·≈–§≥–(32) 4 ‡¥◊Õπ - °≈ÿà¡∑’Ë‰¥â VSL#3 ¡’§«“¡√ÿπ·√ß¢Õß‰¢¡—π§—Ëß„πµ—∫ (®“°°“√µ√«®¥â«¬

°≈ÿà¡∑’Ë 1: VSL#3* «—π≈– 1-2 ´Õß       §≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß) ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠

   (N=22)

°≈ÿà¡∑’Ë 2: ¬“À≈Õ° (N=22)

Nobili ·≈–§≥–(25) 6 ‡¥◊Õπ - °≈ÿà¡∑’Ë‰¥â DHA ¡’§«“¡√ÿπ·√ß¢Õß‰¢¡—π§—Ëß„πµ—∫ (®“°°“√µ√«®™‘Èπ‡π◊ÈÕ

°≈ÿà¡∑’Ë 1: DHA 250 ¡°./«—π (N=20)       µ—∫) ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠

°≈ÿà¡∑’Ë 2: DHA 500 ¡°./«—π (N=20) - §à“ ALT ‰¡à‡ª≈’Ë¬π·ª≈ß„π∑—Èß “¡°≈ÿà¡

°≈ÿà¡∑’Ë 3: ¬“À≈Õ° (N=20)

*VSL#3 ª√–°Õ∫¥â«¬ Bifidobacterium breve, Bifidobacterium longum, Bifidobacterium infantis, Lactobacillus acidophilus,

Lactobacillus plantarum, Lactobacillus paracasei, Lactobacillus bulgaricus, Streptococcus thermophiles

**DHA: docosahexaenoic acid



227Pediatric nonalcoholic fatty liver disease  «√πÿ™ ®ß»√’ «— ¥‘Ï

‡Õ° “√Õâ“ßÕ‘ß
1. Jitnarin N, Kosulwat V, Rojroongwasinkul N, Boonpraderm A, Haddock CK, Poston WS. Prevalence of over-

weight and obesity in Thai population: results of the National Thai Food Consumption Survey. Eat Weight
Disord 2011;16:e242-9.

2. Brunt EM. Pathology of nonalcoholic fatty liver disease. Nat Rev Gastroenterol Hepatol 2010;7:195-203.
3. Vajro P, Lenta S, Socha P, Dhawan A, McKiernan P, Baumann U, et al. Diagnosis of nonalcoholic fatty liver

disease in children and adolescents: position paper of the ESPGHAN Hepatology Committee. J Pediatr Gastroenterol
Nutr 2012;54:700-13.

4. Schwimmer JB, Deutsch R, Rauch JB, Behling C, Newbury R, Lavine JE. Obesity, insulin resistance, and other
clinicopathological correlates of pediatric nonalcoholic fatty liver disease. J Pediatr 2003;143:500-5.

5. Schwimmer JB, Deutsch R, Kahen T, Lavine JE, Stanley C, Behling C. Prevalence of fatty liver in children and
adolescents. Pediatrics 2006;118:1388-93.

6. Nobili V, Alkhouri N, Alisi A, Della Corte C, Fitzpatrick E, Raponi M, et al. Nonalcoholic fatty liver disease: a
challenge for pediatricians. JAMA Pediatr 2015;169:170-6.

7. Tessari P, Coracina A, Cosma A, Tiengo A. Hepatic lipid metabolism and non-alcoholic fatty liver disease.
Nutr Metab Cardiovasc Dis 2009;19:291-302.

8. Carulli L, Canedi I, Rondinella S, Lombardini S, Ganazzi D, Fargion S, et al. Genetic polymorphisms in non-
alcoholic fatty liver disease: interleukin-6-174G/C polymorphism is associated with non-alcoholic steatohepatitis.
Dig Liver Dis 2009;41:823-8.

9. Tokushige K, Takakura M, Tsuchiya-Matsushita N, Taniai M, Hashimoto E, Shiratori K. Influence of TNF gene
polymorphisms in Japanese patients with NASH and simple steatosis. J Hepatol 2007;46:1104-10.

10. Papandreou D, Karabouta Z, Pantoleon A, Rousso I. Investigation of anthropometric, biochemical and
dietary parameters of obese children with and without non-alcoholic fatty liver disease. Appetite 2012;59:
939-44.

11. Maersk M, Belza A, Stodkilde-Jorgensen H, Ringgaard S, Chabanova E, Thomsen H, et al. Sucrose-sweetened
beverages increase fat storage in the liver, muscle, and visceral fat depot: a 6-mo randomized intervention
study. Am J Clin Nutr 2012;95:283-9.

12. Nobili V, Giorgio V, Liccardo D, Bedogni G, Morino G, Alisi A, et al. Vitamin D levels and liver histological
alterations in children with nonalcoholic fatty liver disease. Eur J Endocrinol 2014;170:547-53.

13. Nobili V, Bedogni G, Alisi A, Pietrobattista A, Alterio A, Tiribelli C, et al. A protective effect of breastfeeding on
the progression of non-alcoholic fatty liver disease. Arch Dis Child 2009;94:801-5.

14. Frasinariu OE, Ceccarelli S, Alisi A, Moraru E, Nobili V. Gut-liver axis and fibrosis in nonalcoholic fatty liver
disease: an input for novel therapies. Dig Liver Dis 2013;45:543-51.

15. Mouzaki M, Comelli EM, Arendt BM, Bonengel J, Fung SK, Fischer SE, et al. Intestinal microbiota in patients
with nonalcoholic fatty liver disease. Hepatology 2013;58:120-7.

16. Giorgio V, Miele L, Principessa L, Ferretti F, Villa MP, Negro V, et al. Intestinal permeability is increased in
children with non-alcoholic fatty liver disease, and correlates with liver disease severity. Dig Liver Dis 2014;
46:556-60.

17. Alisi A, Manco M, Devito R, Piemonte F, Nobili V. Endotoxin and plasminogen activator inhibitor-1 serum levels
associated with nonalcoholic steatohepatitis in children. J Pediatr Gastroenterol Nutr 2010;50:645-9.

18. Schwimmer JB, Behling C, Newbury R, Deutsch R, Nievergelt C, Schork NJ, et al. Histopathology of pediatric



228 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

nonalcoholic fatty liver disease. Hepatology 2005;42:641-9.
19. Schwimmer JB, Dunn W, Norman GJ, Pardee PE, Middleton MS, Kerkar N, et al. SAFETY study: alanine

aminotransferase cutoff values are set too high for reliable detection of pediatric chronic liver disease. Gastro-
enterology 2010;138:1357-64,64 e1-2.

20. Shannon A, Alkhouri N, Carter-Kent C, Monti L, Devito R, Lopez R, et al. Ultrasonographic quantitative estima-
tion of hepatic steatosis in children With NAFLD. J Pediatr Gastroenterol Nutr 2011;53:190-5.

21. Nobili V, Vizzutti F, Arena U, Abraldes JG, Marra F, Pietrobattista A, et al. Accuracy and reproducibility of
transient elastography for the diagnosis of fibrosis in pediatric nonalcoholic steatohepatitis. Hepatology 2008;48:
442-8.

22. Sasso M, Miette V, Sandrin L, Beaugrand M. The controlled attenuation parameter (CAP): a novel tool for
the non-invasive evaluation of steatosis using Fibroscan. Clin Res Hepatol Gastroenterol 2012;36:13-20.

23. Roberts EA. Pediatric nonalcoholic fatty liver disease (NAFLD): a çgrowingé problem? J Hepatol 2007;46:
1133-42.

24. Nobili V, Marcellini M, Devito R, Ciampalini P, Piemonte F, Comparcola D, et al. NAFLD in children: a prospective
clinical-pathological study and effect of lifestyle advice. Hepatology 2006;44:458-65.

25. Nobili V, Bedogni G, Alisi A, Pietrobattista A, Rise P, Galli C, et al. Docosahexaenoic acid supplementation
decreases liver fat content in children with non-alcoholic fatty liver disease: double-blind randomised controlled
clinical trial. Arch Dis Child 2011;96:350-3.

26. Della Corte C, Liccardo D, Ferrari F, Alisi A, Nobili V. Current pharmacotherapy for treating pediatric nonalcoholic
fatty liver disease. Expert Opin Pharmacother 2014;15:2501-11.

27. Musso G, Gambino R, Cassader M, Pagano G. A meta-analysis of randomized trials for the treatment of
nonalcoholic fatty liver disease. Hepatology 2010;52:79-104.

28. Feldstein AE, Charatcharoenwitthaya P, Treeprasertsuk S, Benson JT, Enders FB, Angulo P. The natural history
of non-alcoholic fatty liver disease in children: a follow-up study for up to 20 years. Gut 2009;58:1538-44.

29. Lavine JE, Schwimmer JB, Van Natta ML, Molleston JP, Murray KF, Rosenthal P, et al. Effect of vitamin E or
metformin for treatment of nonalcoholic fatty liver disease in children and adolescents: the TONIC randomized
controlled trial. JAMA 2011;305:1659-68.

30. Nobili V, Manco M, Devito R, Di Ciommo V, Comparcola D, Sartorelli MR, et al. Lifestyle intervention and
antioxidant therapy in children with nonalcoholic fatty liver disease: a randomized, controlled trial. Hepatology
2008;48:119-28.

31. Vajro P, Mandato C, Licenziati MR, Franzese A, Vitale DF, Lenta S, et al. Effects of Lactobacillus rhamnosus
strain GG in pediatric obesity-related liver disease. J Pediatr Gastroenterol Nutr 2011;52:740-3.

32. Alisi A, Bedogni G, Baviera G, Giorgio V, Porro E, Paris C, et al. Randomised clinical trial: The beneficial effects
of VSL#3 in obese children with non-alcoholic steatohepatitis. Aliment Pharmacol Ther 2014;39:1276-85.



229Executive functions: essential skills for children in the challenging world  °Õ∫√—µπå ®‘√æ—≤π°ÿ≈, «’√–»—°¥‘Ï ™≈‰™¬–

∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß (executive functions) ‡ªìπ∑—°…–Àπ÷Ëß∑’Ë

 ”§—≠∑’ËæàÕ·¡à§«√æ—≤π“„Àâ‡°‘¥¢÷Èπ„π‡¥Á°µ—Èß·µà™à«ßª∞¡«—¬ ‡π◊ËÕß®“°‡ªìπ∑—°…–∑’Ë¡’§«“¡®”‡ªìπµàÕ°“√¥”√ß™’«‘µ

°“√¡’ ÿ¢¿“«– §ÿ≥¿“æ™’«‘µ∑’Ë¥’ √«¡∑—Èß ¡√√∂π–∑“ß°“√»÷°…“ °“√ª√– ∫§«“¡ ”‡√Á®„π™’«‘µ  µ≈Õ¥®π°“√

∑”Àπâ“∑’Ë∑“ßÕ“√¡≥å æƒµ‘°√√¡ ·≈– —ß§¡Õ¬à“ß‡À¡“– ¡(1-4)

∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß ‡ªìπ∑—°…–∑’Ë„™â„π°“√§«∫§ÿ¡æƒµ‘°√√¡®“°

 ¡Õß√–¥—∫ Ÿß ´÷Ëß‡ªìπ°“√§«∫§ÿ¡·∫∫ top-down ∑’Ë®”‡ªìπ‡¡◊ËÕµâÕß¡’ ¡“∏‘ ®¥®àÕ ´÷Ëß§«“¡π÷°§‘¥¢—Èπµâπ ·≈–

°“√„™â —≠™“µ≠“≥„π°“√µÕ∫ πÕßπ—Èπ¬—ß‰¡à‡æ’¬ßæÕ ”À√—∫°“√∫√‘À“√®—¥°“√µà“ßÊ  ÷́Ëß∑—°…–°“√∑”ß“π

¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿßπ’È ¡’§«“¡ ”§—≠µàÕ°“√µ—Èß‡ªÑ“À¡“¬ (formulating goals) ‚¥¬‡©æ“–

§«“¡ “¡“√∂„π°“√‡≈◊Õ°∑”ß“πµ“¡‡ªÑ“À¡“¬∑’Ë ”§—≠ (ability to select relevant task goals) °“√

«“ß·ºπ‡æ◊ËÕ∫√√≈ÿ‡ªÑ“À¡“¬∑’Ëµ—Èß‰«â (planning how to achieve them) ·≈–°“√∑”µ“¡·ºπ°“√∑’Ë«“ß‰«âÕ¬à“ß

¡’ª√– ‘∑∏‘¿“æ (carrying out these plans effectively) µ≈Õ¥®π°“√„™â§”æŸ¥„π°“√· ¥ß‡Àµÿº≈ (verbal

reasoning) ∑—°…–°“√·°âªí≠À“ ∑—Èß°“√‡≈◊Õ°«‘∏’°“√·°âªí≠À“Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ (selection of efficient

problem-solving strategies) À√◊Õ°“√ª√—∫‡ª≈’Ë¬π«‘∏’°“√·°âªí≠À“‰¥âÕ¬à“ß¬◊¥À¬ÿàπ (shift problem solving

strategies flexibly) §«“¡ “¡“√∂„π°“√«“ß·ºπ ·≈–°“√∫√‘À“√®—¥°“√ (planning ability and organiza-

tion) °“√®—¥≈”¥—∫§«“¡ ”§—≠°àÕπÀ≈—ß °“√µ√«® Õ∫ ¡√√∂π– ·≈–§«“¡ “¡“√∂„π°“√ª√–‡¡‘πæƒµ‘°√√¡
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¢Õßµπ‡Õß‰¥â (monitoring of performance and

evaluate oneûs own behavior) §«“¡ “¡“√∂

„π°“√¡’ ¡“∏‘ ®¥®àÕ (attention) °“√§«∫§ÿ¡§«“¡

ÀÿπÀ—πæ≈—π·≈àπ ·≈–°“√§«∫§ÿ¡µπ‡Õß (impulse

control and self-regulation) °“√‡√‘Ë¡µâπ∑”°‘®-

°√√¡µà“ßÊ (initiation of activity) ‚¥¬‰¡à π„®µàÕ

 ‘Ëß‡√â“Õ◊Ëπ∑’Ë‰¡à®”‡ªìπ §«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘

ß“π (working memory) °“√¡’§«“¡§‘¥¬◊¥À¬ÿàπ

(mental flexibility) °“√π”º≈ –∑âÕπ°≈—∫‰ª„™â

„Àâ‡ªìπª√–‚¬™πå (utilization of feedback) °“√

¬—∫¬—Èß°“√µÕ∫ πÕß·∫∫‡¥‘¡∑’Ë¡’æ≈—ßÕ¬à“ß‰¡à∂Ÿ°µâÕß

À√◊Õ°“√‡≈◊Õ°∑’Ë®–µÕ∫ πÕß·∫∫„À¡àµ“¡∑’ËΩñ°ªØ‘∫—µ‘

¡“‰¥âÕ¬à“ß‡À¡“– ¡ (inhibit potent or practiced

responses when appropriate) ·≈–°“√∑”ß“π

À≈“¬Õ¬à“ß„π‡«≈“‡¥’¬«°—π (multitasking)(1,5,6)

‡ªìπµâπ

∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß

 ¡Õß√–¥—∫ Ÿßπ—Èπª√–°Õ∫¥â«¬∑—°…–æ◊Èπ∞“π∑’Ë

 ”§—≠¥—ßµàÕ‰ªπ’È

1. °“√À—°Àâ“¡„®µàÕ ‘Ëß¬—Ë«¬ÿ (inhibitory con-

trol) ‡ªìπ§«“¡ “¡“√∂„π°“√§«∫§ÿ¡¬—∫¬—Èßµπ‡Õß

µàÕ°‘®°√√¡ À√◊Õ°“√°√–∑” ‘ËßÀπ÷Ëß ‘Ëß„¥∑’Ë™Õ∫ ‡æ◊ËÕ

°√–∑”Õ’° ‘ËßÀπ÷Ëß∑’Ë‡À¡“– ¡ ´÷Ëßª√–°Õ∫¥â«¬

1.1 Inhibitory control of attention (se-

lective attention) §◊Õ §«“¡ “¡“√∂„π°“√„Àâ

§«“¡ π„®Õ¬à“ß¡“°µàÕ ‘Ëß∑’Ë®”‡ªìπ ‚¥¬‰¡à π„®µàÕ

 ‘Ëß‡√â“Õ◊ËπÊ∑’Ë‰¡à ”§—≠(7) ‡™àπ ¢≥–∑’Ë —Ëß„Àâ‡¥Á°∑”ß“π

À≈“¬¢—ÈπµÕπµàÕ‡π◊ËÕß°—π ·µàæÕ¡’§π‡ªî¥ª√–µŸ‡¢â“

¡“„πÀâÕß¢≥–∑’Ë‡¥Á°°”≈—ß∑”ß“πµ“¡∑’Ë —ËßÕ¬Ÿà ‡¥Á°°Á

¬—ß “¡“√∂∑”ß“π‰¥â∑—ÈßÀ¡¥®π‡ √Á® ‡ªìπµâπ

1.2 Cognitive inhibition ‡ªìπ°“√¬—∫¬—Èß

§«“¡§‘¥∑’ËÕ“®¡’º≈µàÕ°“√°√–∑” √«¡∑—Èß°“√µàÕµâ“π

¬—∫¬—Èß§«“¡§‘¥ À√◊Õ§«“¡®”∑’Ë‰¡àµâÕß°“√(2,8) ‡™àπ

¢≥–∑’Ë‡¥Á°π—Ëß‡√’¬πÀπ—ß ◊ÕÕ¬Ÿà„πÀâÕß °Á§‘¥∂÷ß¢Õß¢«—≠

«—π‡°‘¥∑’ËæàÕ·¡à®–„ÀâµÕπ‡¬Áπ«—ππ—Èπ ‡¥Á°°Á®”‡ªìπµâÕß

¡’§«“¡ “¡“√∂„π°“√¬—∫¬—Èß§«“¡§‘¥∑’Ë‰¡à‡°’Ë¬«¢âÕß

°—∫°“√‡√’¬π¢≥–π—Èπ ‡æ◊ËÕ “¡“√∂µ—Èß„®øíß§√Ÿ Õπ

µàÕ‰ª‰¥â ‡ªìπµâπ  πÕ°®“°π’È cognitive inhibition

¬—ß¡’§«“¡ ”§—≠µàÕ°“√æ—≤π“§«“¡®”∑’Ë„™â ”À√—∫

°“√ªØ‘∫—µ‘ß“π¥â«¬(2)

1.3 Self-control/self-regulation À√◊Õ

°“√§«∫§ÿ¡µπ‡Õß ‡ªìπ°“√À—°Àâ“¡„®µàÕ ‘Ëß¬—Ë«¬ÿ∑’Ë

‡°’Ë¬«¢âÕß°—∫°“√§«∫§ÿ¡æƒµ‘°√√¡ ·≈–Õ“√¡≥å¢Õß

µπ‡Õß ‰¡à „Àâ π„®µàÕ ‘Ëß¬—Ë«¬ÿ ·≈–‰¡àÀÿπÀ—πæ≈—π

·≈àπ∑”„π ‘Ëß∑’Ë —ß§¡‰¡à¬Õ¡√—∫ ‡™àπ °“√À¬‘∫©«¬¢Õß

¢ÕßºŸâÕ◊Ëπ‚¥¬∑’Ë‡®â“¢Õß‰¡àÕπÿ≠“µ  πÕ°®“°π’È°“√

§«∫§ÿ¡µπ‡Õß¬—ß√«¡∂÷ß°“√®¥®àÕ°—∫ß“π∑’Ë∑”®π ”‡√Á®

∂÷ß·¡â«à“®–¡’ ‘Ëß‡√â“Õ◊Ëπ ¡“‡∫’Ë¬ß‡∫π§«“¡ π„®‰ª

∫â“ß°Áµ“¡(2) √«¡∑—Èß§«“¡ “¡“√∂„π°“√™–≈Õ°“√

‰¥â√—∫§«“¡æ÷ßæÕ„®„π∑—π∑’ (delay gratification)(9)

¥â«¬ ‡™àπ ‡¥Á°‰¡àÀ¬‘∫™ÁÕ°‚°·≈µÕÕ°®“°∂ÿß®π°«à“

·¡à®–°≈—∫¡“ ´÷Ëß‡¥Á°®”‡ªìπµâÕß§«∫§ÿ¡µπ‡Õß ·≈–

√Õ§Õ¬ ‘Ëß∑’ËµâÕß°“√„π¿“¬À≈—ß„Àâ ‰¥â À“°‡¥Á°‰¡à

 “¡“√∂§«∫§ÿ¡µπ‡Õß„Àâ‡√‘Ë¡≈ß¡◊Õ∑” ‘Ëßµà“ßÊ ·≈–

‰¡àÕ¥∑π√Õ§Õ¬ ‘Ëß∑’ËµâÕß°“√„π¿“¬À≈—ß‰¥â ®–‰¡à

 “¡“√∂∑”ß“π∑’ËµâÕß„™â‡«≈“π“πÊ ·≈–§«“¡Õ¥∑π

‰¥â®π ”‡√Á® ‡™àπ ‡¥Á°∑’Ë‡ªìππ—°°’Ã“ ®”‡ªìπµâÕß¡’«‘π—¬

À¡—Ëπ¢¬—πΩñ°´âÕ¡ ·≈– “¡“√∂Õ¥∑π√Õ§Õ¬ ‘Ëß∑’Ë

µâÕß°“√‰«â¿“¬À≈—ß‰¥â ‡ªìπµâπ

2. §«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π ‡ªìπ

§«“¡ “¡“√∂„π°“√®¥®” À√◊Õ‡°Á∫√—°…“¢âÕ¡Ÿ≈

º ¡º “π‡™◊ËÕ¡‚¬ß¢âÕ¡Ÿ≈„À¡à°—∫¢âÕ¡Ÿ≈‡¥‘¡∑’Ë¡’Õ¬Ÿà

·≈â« ‡æ◊ËÕ “¡“√∂ª√–¡«≈º≈¢âÕ¡Ÿ≈¿“¬„π„®‰¥â(10)

´÷Ëßµà“ß®“°§«“¡®”√–¬– —Èπ (short-term memory)

∑’Ë‡ªìπ°“√π÷°∂÷ß¢âÕ¡Ÿ≈„π„®‡æ’¬ß‡∑à“π—Èπ ‚¥¬‰¡à‰¥â„™â

 ”À√—∫°“√ªØ‘∫—µ‘ß“π∑’Ë ”§—≠Õ¬à“ßÕ◊ËπµàÕ‰ª(2) §«“¡
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®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π¡’§«“¡ ”§—≠Õ¬à“ß¡“°

µàÕ°“√‡√’¬πÀπ—ß ◊Õ¢Õß‡¥Á° ∑—Èß°“√Õà“π °“√‡¢’¬π

Àπ—ß ◊Õ ·≈–°“√§”π«≥ ‡™àπ ‡¥Á°®”‡ªìπµâÕß®¥®”

¢âÕ¡Ÿ≈∫“ß à«π∑’Ë‰¥â®“°°“√Õà“πÀπ—ß ◊Õ„π¬àÕÀπâ“·√°

‡æ◊ËÕº ¡º “π‡™◊ËÕ¡‚¬ß°—∫¢âÕ¡Ÿ≈„À¡à∑’Ë ‰¥â®“°°“√

Õà“πÀπ—ß ◊Õ„π¬àÕÀπâ“∂—¥‰ª ·≈â«ª√–¡«≈º≈¢âÕ¡Ÿ≈

®“°°“√Õà“πÀπ—ß ◊Õ‰¥â ‡ªìπµâπ πÕ°®“°π’È§«“¡®”∑’Ë

„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π¬—ß√«¡∂÷ß°“√®—¥≈”¥—∫ °“√

·ª≈¢âÕ·π–π”‡æ◊ËÕ°“√«“ß·ºπ∑” ‘Ëßµà“ßÊÕ¬à“ß

‡À¡“– ¡ °“√π”‡Õ“¢âÕ¡Ÿ≈„À¡à¡“ª√—∫‡ª≈’Ë¬π§«“¡§‘¥

·ºπ°“√ °“√æ‘®“√≥“∑“ß‡≈◊Õ°Õ◊ËπÊ ®π “¡“√∂

‡™◊ËÕ¡‚¬ß§«“¡ —¡æ—π∏å√–À«à“ß§«“¡§‘¥ ·≈– ‘Ëßµà“ßÊ

‰¥â ´÷Ëß§«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“ππ’È¡’§«“¡

 ”§—≠Õ¬à“ß¡“°µàÕ°“√æ—≤π“§«“¡ “¡“√∂„π°“√¡’

§«“¡§‘¥√‘‡√‘Ë¡ √â“ß √√§å (creativity)(2)  πÕ°®“°π’È

§«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π ·≈–°“√À—°Àâ“¡

„®µàÕ ‘Ëß¬—Ë«¬ÿ µà“ß°Á¡’ à«π π—∫ πÿπ´÷Ëß°—π·≈–°—π ´÷Ëß

‡¥Á°®”‡ªìπµâÕß¡’‡ªÑ“À¡“¬Õ¬à“ß™—¥‡®π¿“¬„π„® ‡æ◊ËÕ

∑’Ë “¡“√∂·¬°·¬–‰¥â«à“ ‘Ëß„¥‡À¡“– ¡ §«√∑” ·≈–

 ‘Ëß„¥§«√∂Ÿ°¬—∫¬—Èß „π∑“ß°≈—∫°—π‡¥Á°°Á®”‡ªìπµâÕß¡’

 ¡“∏‘®¥®àÕ ‰¡à«Õ°·«° À√◊Õ π„®µàÕ ‘Ëß‡√â“Õ◊ËπÊ∑’Ë¬—Ë«¬ÿ

¡’§«“¡ “¡“√∂„π°“√¬—∫¬—Èßµ—«‡Õß‰¡à„Àâπ÷°∂÷ß§«“¡

§‘¥Õ—π‡°à“ ‡æ◊ËÕ “¡“√∂‡™◊ËÕ¡‚¬ß§«“¡§‘¥ ·≈–¢âÕ

‡∑Á®®√‘ßµà“ßÊ ®π‡°‘¥§«“¡§‘¥ √â“ß √√§å„À¡àÊ‰¥â„π

∑’Ë ÿ¥(2)

3. §«“¡¬◊¥À¬ÿàπ À√◊Õ§«“¡ “¡“√∂„π°“√

ª√—∫‡ª≈’Ë¬π§«“¡§‘¥ (cognitive flexibility or shif-

ting) ‡ªìπ∑—°…–∑’Ë®”‡ªìπ ”À√—∫‡¥Á° ‡æ◊ËÕ„Àâ “¡“√∂

ª√—∫µ—«‡¢â“°—∫ ∂“π°“√≥å À√◊Õ§πÕ◊ËπÊ ‰¥âÕ¬à“ß

√«¥‡√Á«‚¥¬°“√§‘¥πÕ°°√Õ∫ À√◊ÕÀ“«‘∏’°“√·°â

ªí≠À“„À¡àÊ Õ’°∑—Èß¬—ß™à«¬„Àâ‡¥Á°‡√’¬π√Ÿâ∑’Ë®–¬◊¥À¬ÿàπ

‡æ’¬ßæÕ„π°“√ª√—∫§«“¡µâÕß°“√¢Õßµπ‡Õß ®—¥

≈”¥—∫§«“¡ ”§—≠ ¬Õ¡√—∫¢âÕº‘¥æ≈“¥ ·≈–¡Õß

 ∂“π°“√≥å∑’Ë‡°‘¥¢÷ÈπÕ¬à“ß‰¡à§“¥Ωíπ „Àâ‡ªìπ‚Õ°“ 

„π°“√∑” ‘Ëßµà“ßÊ·∑π  πÕ°®“°π’È§«“¡¬◊¥À¬ÿàπ À√◊Õ

§«“¡ “¡“√∂„π°“√ª√—∫‡ª≈’Ë¬π§«“¡§‘¥¬—ß™à«¬„Àâ

‡¥Á° “¡“√∂∑”ß“π‰¥âÕ¬à“ß‡ªìπ√–∫∫ ‚¥¬‡¡◊Ë Õ

 ∂“π°“√≥å·«¥≈âÕ¡µà“ßÊ‡ª≈’Ë¬π‰ª °Áæ√âÕ¡∑’Ë®–

ª√—∫‡ª≈’Ë¬π§«“¡§‘¥ ·≈–«‘∏’°“√∑”ß“π¢Õßµπ‡Õß

·µà¬—ß§ß‡ªÑ“À¡“¬‡¥‘¡∑’Ë ”§—≠‡Õ“‰«â ‡æ◊ËÕ„Àâ∑”ß“π

µà“ßÊ∑’Ë ”§—≠®π ”‡√Á®  ¥—ßπ—Èπ°“√∑’Ë®–ª√—∫‡ª≈’Ë¬π

§«“¡§‘¥ À√◊Õ¡ÿ¡¡Õß ‡¥Á°®”‡ªìπ∑’Ë®–µâÕß¬—∫¬—Èß

§«“¡§‘¥Õ—π°àÕπÀπâ“ ·≈–µâÕßÕ“»—¬§«“¡®”∑’Ë„™â

 ”À√—∫°“√ªØ‘∫—µ‘ß“π ‡æ◊ËÕ°√–µÿâπ„Àâ‡°‘¥§«“¡§‘¥

À√◊Õ¡ÿ¡¡Õß„À¡àÊ∑’Ë·µ°µà“ßÕÕ°‰ª(2)

æ—≤π“°“√¢Õß∑—°…–°“√∑”ß“π¥â“π
∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß
æ—≤π“°“√¢Õß°“√À—°Àâ“¡„®µàÕ ‘Ëß¬—Ë«¬ÿ (Deve-

lopment of inhibitory control)

§«“¡ “¡“√∂„π°“√À—°Àâ“¡„®µàÕ ‘Ëß¬—Ë«¬ÿ ®–

§àÕ¬Ê æ—≤π“µ—Èß·µà‡¥Á°°àÕπ«—¬‡√’¬π (preschool)(11,12)

·≈â«®–æ—≤π“‡æ‘Ë¡¢÷Èπµ“¡Õ“¬ÿ(12,13) µ—«Õ¬à“ß¢Õß°“√

∑¥ Õ∫∑’ËµâÕß„™â∑—°…–°“√À—°Àâ“¡„®µàÕ ‘Ëß¬—Ë«¬ÿ ‡™àπ

day/night task ´÷Ëß‡¥Á°®–µâÕßµÕ∫«à“°≈“ß§◊π ‡¡◊ËÕ

ºŸâ∑¥ Õ∫· ¥ß√Ÿª¥«ßÕ“∑‘µ¬å ·≈–µÕ∫«à“°≈“ß«—π

‡¡◊ËÕ‡ÀÁπ√Ÿª¥«ß®—π∑√å delay of gratification tasks

§◊Õ ‡¥Á°®”‡ªìπµâÕßÕ¥∑π √Õ§Õ¬ À—°Àâ“¡„®µπ‡Õß

‰¡àÀ¬‘∫¢π¡ÕÕ°®“°¿“™π–∑’Ë„ à ®π°«à“ºŸâ∑¥ Õ∫®–

°≈—∫¡“ À√◊Õ stroop test ÷́Ëß∑¥ Õ∫‚¥¬„Àâ‡¥Á°

∫Õ° ’∑’Ë‡ÀÁπ∫πµ—«Àπ—ß ◊Õ ·≈–¬—∫¬—Èßµπ‡Õß‰¡à „Àâ

Õà“π§”Êπ—ÈπÕ¬à“ßÕ—µ‚π¡—µ‘ ‡™àπ ‡¥Á° “¡“√∂∫Õ° ’

·¥ß‰¥â ∂÷ß·¡â«à“§”π—Èπ®–‡¢’¬π«à“ çπÈ”‡ß‘πé ¥â«¬

µ—«Àπ—ß ◊Õ ’·¥ß °Áµ“¡ ‡ªìπµâπ

§«“¡ “¡“√∂„π°“√À—°Àâ“¡„®µàÕ ‘Ëß¬—Ë«¬ÿ „π

™à«ßµâπ¢Õß™’«‘µ ®– “¡“√∂æ¬“°√≥åº≈≈—æ∏å„π«—¬
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ºŸâ„À≠à‰¥â  „π°“√»÷°…“¢Õß Moffitt ·≈–§≥– æ∫

«à“‡¥Á°Õ“¬ÿ 3-11 ªï ∑’Ë¡’§«“¡ “¡“√∂„π°“√À—°Àâ“¡

„®µàÕ ‘Ëß¬—Ë«¬ÿ¥’ ‡¡◊ËÕ‡¢â“ Ÿà«—¬√ÿàπ¬—ß§ß‰¥â√—∫°“√»÷°…“

„π‚√ß‡√’¬π ·≈–¡’æƒµ‘°√√¡‡ ’Ë¬ßµà“ßÊ ‡™àπ  Ÿ∫∫ÿÀ√’Ë

∑¥≈Õß„™â¬“‡ æµ‘¥πâÕ¬°«à“  πÕ°®“°π’È‡¥Á°°≈ÿà¡¥—ß

°≈à“« ®–¡’ ÿ¢¿“æ°“¬ ·≈– ÿ¢¿“æ®‘µ∑’Ë¥’°«à“ ‰¥â·°à

¡’·π«‚πâ¡∑’Ë®–¡’πÈ”Àπ—°‡°‘π À√◊Õ¡’§«“¡¥—π‡≈◊Õ¥ Ÿß

À√◊Õªí≠À“µ‘¥¬“·≈– “√‡ æµ‘¥πâÕ¬°«à“ ¡’‡»√…∞“π–

√«¡∑—ÈßªØ‘∫—µ‘µ“¡°ÆÀ¡“¬¡“°°«à“‡¥Á°∑’Ë¡’§«“¡

 “¡“√∂„π°“√À—°Àâ“¡„®µàÕ ‘Ëß¬—Ë«¬ÿπâÕ¬°«à“ ‡¡◊ËÕ

µ‘¥µ“¡‰ª®π∂÷ß«—¬ºŸâ„À≠à∑’ËÕ“¬ÿ 32 ªï ´÷Ëß°“√»÷°…“

¥—ß°≈à“«¬—ß‰¥â§«∫§ÿ¡ªí®®—¬µà“ßÊ ∑—Èß√–¥—∫ µ‘ªí≠≠“

‡æ»  ∂“π–∑“ß —ß§¡ ∑’ËÕ¬ŸàÕ“»—¬ ·≈– ‘Ëß·«¥≈âÕ¡

„π§√Õ∫§√—«∑’Ë‡¥Á°‡µ‘∫‚µ¢÷Èπ¡“√à«¡¥â«¬ ·≈–∑’Ë ”§—≠

‡¥Á°∑’Ë¡’°“√À—°Àâ“¡„®µàÕ ‘Ëß¬—Ë«¬ÿ∑’Ë¥’π—Èπ¡’§«“¡ ÿ¢‡¡◊ËÕ

‡ªìπºŸâ„À≠à¡“°°«à“¥â«¬(2,14)

æ—≤π“°“√¢Õß§«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π

(Development of working memory)
     §«“¡ “¡“√∂„π°“√®¥®”¢âÕ¡Ÿ≈„π„® ®–‡√‘Ë¡

æ—≤π“µ—Èß·µàÕ“¬ÿπâÕ¬ ·¡â·µà„π‡¥Á°∑“√° ·≈–‡¥Á°

‡≈Á°°Á “¡“√∂®¥®”¢âÕ¡Ÿ≈ 1-2 Õ¬à“ß¿“¬„π„® ‡ªìπ

√–¬–‡«≈“Àπ÷Ëß‰¥â(2)  Õ¬à“ß‰√°Áµ“¡°“√®¥®”¢âÕ¡Ÿ≈

À≈“¬ÊÕ¬à“ß À√◊Õ°“√‡√’¬ß≈”¥—∫¢âÕ¡Ÿ≈¿“¬„π„® ®–

§àÕ¬Êæ—≤π“¢÷ÈπÕ¬à“ß™â“Ê µ“¡Õ“¬ÿ∑’Ë¡“°¢÷Èπ µ—«Õ¬à“ß

¢Õß°“√∑¥ Õ∫∑’ËµâÕß„™â§«“¡®”∑’Ë„™â ”À√—∫ªØ‘∫—µ‘ß“π

‡™àπ backward digit span(12) ‚¥¬‡¥Á°®–µâÕßæŸ¥

µ—«‡≈¢¬âÕπ°≈—∫ ‡¡◊ËÕ‰¥â¬‘π™ÿ¥µ—«‡≈¢Àπ÷ËßÊ (æŸ¥µ—«‡≈¢

ç2-1é ‡¡◊ËÕ‰¥â¬‘π™ÿ¥µ—«‡≈¢ ç1-2é)  ´÷Ëß°“√∑¥ Õ∫π’È

®–‡√‘Ë¡æ—≤π“„π‡¥Á°‰¥âµ—Èß·µà°àÕπ«—¬‡√’¬π  πÕ°®“°

π’È day/night task ∑’Ë√–∫ÿ‰«â¢â“ßµâπ ‡¥Á°°Á®”‡ªìπ

µâÕß®¥®”¢âÕ¡Ÿ≈‡°’Ë¬«°—∫°Æ∑’Ë®–µâÕßµÕ∫µ√ß°—π¢â“¡

°—∫√Ÿª∑’Ë‡ÀÁπ‰«â¿“¬„π„®¥â«¬ ®÷ß®– “¡“√∂µÕ∫‰¥âÕ¬à“ß

∂Ÿ°µâÕß(11)

æ—≤π“°“√¢Õß§«“¡¬◊¥À¬ÿàπ À√◊Õ§«“¡ “¡“√∂

„π°“√ª√—∫‡ª≈’Ë¬π§«“¡§‘¥ (Development of

cognitive flexibility)

°“√æ—≤π“§«“¡ “¡“√∂„π°“√¬◊¥À¬ÿàπ À√◊Õ

°“√ª√—∫‡ª≈’Ë¬π§«“¡§‘¥¡—°®–µâÕßÕ“»—¬ ∑—°…–°“√

∑”ß“π¥â“π∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ ŸßÕ’° 2 ¥â“π

°àÕπÀπâ“π’È ¥—ßπ—Èπ∑—°…–π’È¡—°®–æ—≤π“„π™à«ßÀ≈—ß

¢Õßæ—≤π“°“√(2) µ—«Õ¬à“ß¢Õß°“√∑¥ Õ∫∑’ËµâÕß„™â

§«“¡¬◊¥À¬ÿàπ À√◊Õ§«“¡ “¡“√∂„π°“√ª√—∫‡ª≈’Ë¬π

§«“¡§‘¥ ‰¥â·°à dimensional change card sort

test (DCCS) ÷́Ëß‡¥Á°®–∂Ÿ° —Ëß„Àâ·¬°°“√å¥·µà≈–„∫

∑’Ë¡’√Ÿª√∂ À√◊Õ√Ÿª¥“«  ’·¥ß À√◊Õ ’πÈ”‡ß‘π ‡æ’¬ß¡‘µ‘

‡¥’¬« (·¬°µ“¡ ’ À√◊Õ√Ÿª√à“ß) ‡™àπ ç‡°¡·√°§◊Õ‡°¡

·¬° ’ „π‡°¡π’È ’πÈ”‡ß‘π∑—ÈßÀ¡¥®–‡Õ“‰«âµ√ßπ’È (™’È ‰ª

∑’Ë°≈àÕß¥â“π ấ“¬) ·≈– ’·¥ß∑—ÈßÀ¡¥®–‡Õ“‰«âµ√ßπ’È

(™’È ‰ª∑’Ë°≈àÕß¥â“π¢«“)é À≈—ß®“°·¬°°“√å¥‡ √Á®·≈â«

‡¥Á°®–∂Ÿ° —Ëß„Àâ·¬°°“√å¥µ“¡¡‘µ‘Õ◊ËπÕ’° (·¬°µ“¡√Ÿª

√à“ß À√◊Õ ’) µ“¡≈”¥—∫ ‡™àπ ç§√“«π’È‡√“®–‡≈àπ‡°¡

„À¡à°—π  ‡√“‰¡à‡≈à¡‡°¡·¬° ’·≈â«π– ‡√“®–‡≈àπ‡°¡

·¬°¢Õß „π‡°¡·¬°¢Õßπ’È ¥“«∑—ÈßÀ¡¥‡Õ“‰«âµ√ßπ’È

(™’È ‰ª∑’Ë°≈àÕß¥â“π ấ“¬) √∂∑—ÈßÀ¡¥‡Õ“‰«âµ√ßπ’È (™’È ‰ª∑’Ë

°≈àÕß¥â“π¢«“)é ‡ªìπµâπ  ´÷Ëß‡¥Á°Õ“¬ÿ 4-5 ªï ®–

‡¢â“„®°“√‡ª≈’Ë¬π°Æ ·≈–ª√—∫‡ª≈’Ë¬π§«“¡§‘¥®π

∑”ß“π¥—ß°≈à“«®π ”‡√Á®‰¥â

 ¡Õß°—∫∑—°…–°“√∑”ß“π¥â“π∫√‘À“√
®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß(6,15-17)

 ¡Õß∑’Ë∑”Àπâ“∑’Ë‡°’Ë¬«°—∫°“√∑”ß“π¥â“π∫√‘À“√

®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß ‰¥â·°à  ¡Õß à«πÀπâ“∫√‘‡«≥

prefrontal cortex ÷́Ëß ¡Õß à«ππ’È®–∑”ß“π‡™◊ËÕ¡

‚¬ß°—∫ ¡ÕßÀ≈“¬Ê à«π∑—Èß∫√‘‡«≥ cortical, sub-

cortical ·≈– ¡Õß∑’ËÕ¬Ÿà∫√‘‡«≥¥â“πÀ≈—ß (posterior

brain regions) ‚¥¬∑’Ë ¡Õß∫√‘‡«≥ prefrontal cor-
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tex ®–¡’°“√√—∫ àß¢âÕ¡Ÿ≈®“° ¡Õß∫√‘‡«≥ cortical ∑’Ë

∑”Àπâ“∑’Ë‡°’Ë¬«°—∫√–∫∫ª√– “∑ —¡º—  ·≈–°≈â“¡‡π◊ÈÕ

√«¡∑—Èß¡’°“√‡™◊ËÕ¡‚¬ß¢âÕ¡Ÿ≈µà“ßÊ ®π àßº≈„Àâ‡¥Á°

 “¡“√∂§«∫§ÿ¡Õ“√¡≥å §«“¡§‘¥ ·≈–æƒµ‘°√√¡‰¥â

Õ¬à“ß‡À¡“– ¡   ¡Õß prefrontal cortex π’È®–‡√‘Ë¡

æ—≤π“µ—Èß·µà™à«ßª≈“¬¢Õß«—¬∑“√° ·≈–æ—≤π“

Õ¬à“ßµàÕ‡π◊ËÕß‰ª®π∂÷ß«—¬√ÿàπ ´÷Ëß„π√–À«à“ß∑’Ë¡’°“√

æ—≤π“¢Õß ¡Õß à«ππ’È ®–¡’∑—Èß°“√ √â“ßª≈Õ°Àÿâ¡„¬

ª√– “∑ ·≈–°√–∫«π°“√ synaptic pruning ‡°‘¥

¢÷Èπ‰ªæ√âÕ¡Ê°—π  ∑—Èßπ’Èª√– ∫°“√≥åµà“ßÊ „π«—¬‡¥Á°

®–¡’º≈µàÕ°“√æ—≤π“¥—ß°≈à“« ÷́Ëß ¡Õß à«πµà“ßÊ∑’Ë

∑”Àπâ“∑’Ë„π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß ‰¥â·°à

Ventromedial prefrontal cortex ·≈–

orbitofrontal cortex ®–∑”ß“π‡™◊ËÕ¡µàÕ°—∫ ¡Õß

∫√‘‡«≥ amygdala ·≈– limbic system ´÷Ëß∑”

Àπâ“∑’Ë„π°“√‡™◊ËÕ¡‚¬ßº ¡º “π¢âÕ¡Ÿ≈∑—Èß∑’Ë‡°’Ë¬«¢âÕß

·≈–‰¡à‡°’Ë¬«¢âÕß°—∫Õ“√¡≥å °“√°”°—∫æƒµ‘°√√¡°“√

· ¥ßÕÕ°µàÕ§«“¡µâÕß°“√ ·≈– ‘Ëß°√–µÿâπ ‡™àπ °“√

§«∫§ÿ¡æƒµ‘°√√¡√–À«à“ß∫ÿ§§≈ æƒµ‘°√√¡„π —ß§¡

·≈–°“√§«∫§ÿ¡Õ“√¡≥å (controlling emotions)

´÷Ëß ¡Õß∫√‘‡«≥π’È¬—ß∑”Àπâ“∑’Ë‡°’Ë¬«°—∫°“√∑”ß“π

ª√– “π°—π¢Õß°“√√—∫§«“¡√Ÿâ ÷° (sensory integra-

tion) ·≈–°“√µ—¥ ‘π„® (decision making) ¥â«¬

Subthalamic nucleus ¡’∫∑∫“∑„π°“√

§«∫§ÿ¡§«“¡ÀÿπÀ—πæ≈—π·≈àπ ·≈–°“√µÕ∫ πÕß∑’Ë

‡√Á«‡°‘π‰ª

Ventrolateral prefrontal cortex ‡ªìπ

 à«π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∑”ß“π∑’Ë‰¡à́ —∫´âÕπ ‡™àπ §«“¡

®”√–¬– —Èπ

Dorsolateral prefrontal cortex ∑”

Àπâ“∑’Ë‡°’Ë¬«°—∫°“√¡’ ¡“∏‘ ·≈–§«“¡®”∑’Ë„™â ”À√—∫

°“√ªØ‘∫—µ‘ß“π √«¡∑—Èß°“√®—¥°“√¢âÕ¡Ÿ≈∑’Ë¡’§«“¡

´—∫´âÕπ ‚¥¬¡’°“√‡™◊ËÕ¡µàÕ°—∫ ¡Õß à«πÕ◊ËπÊ ‡æ◊ËÕ

‡™◊ËÕ¡‚¬ß¢âÕ¡Ÿ≈®“°√–∫∫ª√– “∑ —¡º—  ·≈–§«“¡

®” ‡™àπ °“√«“ß·ºπÕπ“§µ ‡ªìπµâπ

§«“¡ ”§—≠¢Õß∑—°…–°“√∑”ß“π¥â“π°“√
∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß(2)

¥â“π ÿ¢¿“æ®‘µ æ∫«à“§π∑’Ë¡’ ‚√§∑“ß®‘µ‡«™

‰¥â·°à °“√µ‘¥ “√‡ æµ‘¥(18) ‚√§´π/ ¡“∏‘ —Èπ(19)

æƒµ‘°√√¡‡°‡√(20) ´÷¡‡»√â“(21) ‚√§¬È”§‘¥¬È”∑”(22)

·≈–‚√§®‘µ‡¿∑(23) ®–¡’∑—°…–°“√∑”ß“π¥â“π°“√

∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß∫°æ√àÕß

¥â“π ÿ¢¿“æ°“¬ ∑—°…–°“√∑”ß“π¥â“π°“√

∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß∫°æ√àÕß ¡’§«“¡

 —¡æ—π∏å°—∫‚√§Õâ«π °“√√—∫ª√–∑“πÕ“À“√¡“°®π

‡°‘π‰ª °“√„™â “√‡ æµ‘¥ ·≈–°“√‡¢â“√—∫°“√√—°…“

æ¬“∫“≈‰¡àµàÕ‡π◊ËÕß(24-26)

¥â“π°“√‡√’¬π °“√∑”ß“π ·≈–§ÿ≥¿“æ™’«‘µ

∑—°…–°“√∑”ß“π¥â“π∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫

 Ÿß¡’§«“¡ ”§—≠µàÕ§«“¡æ√âÕ¡„π°“√‡¢â“‡√’¬π ¡“°

°«à“√–¥—∫ µ‘ªí≠≠“ À√◊Õ√–¥—∫§«“¡ “¡“√∂„π°“√

Õà“πÀπ—ß ◊Õ À√◊Õ°“√§”π«≥(27)  πÕ°®“°π’È¬—ß

 “¡“√∂∑”π“¬§«“¡ “¡“√∂„π°“√§”π«≥ ·≈–

°“√Õà“πÀπ—ß ◊Õ µ≈Õ¥™à«ß∑’Ë»÷°…“‡≈à“‡√’¬π¥â«¬(28)

§π∑’Ë¡’∑—°…–°“√∑”ß“π¥â“π∫√‘À“√®—¥°“√¢Õß ¡Õß

√–¥—∫ Ÿß‰¡à¥’ ®–¡’º≈ —¡ƒ∑∏‘Ï„π°“√∑”ß“ππâÕ¬°«à“

¡’§«“¡¬“°≈”∫“°„π°“√À“ß“π ·≈–‰¡à “¡“√∂

√—°…“ß“π∑’Ë∑”‰¥â µâÕß‡ª≈’Ë¬πß“π∫àÕ¬(29)  „π¢≥–∑’Ë

§π∑’Ë¡’∑—°…–°“√∑”ß“π¥â“π∫√‘À“√®—¥°“√¢Õß ¡Õß

√–¥—∫ Ÿß∑’Ë¥’π—Èπ®–¡’§ÿ≥¿“æ™’«‘µ∑’Ë¥’°«à“(30)

§«“¡‡ªìπÕ—πÀπ÷ËßÕ—π‡¥’¬«°—π¢Õß§Ÿà ¡√  §Ÿà

 ¡√ ∑’Ë¡’∑—°…–°“√∑”ß“π¥â“π∫√‘À“√®—¥°“√¢Õß

 ¡Õß√–¥—∫ Ÿß∑’Ë‰¡à¥’ ®–¡’§«“¡¬“°≈”∫“°„π°“√„™â

™’«‘µ§Ÿà ‰¡à “¡“√∂æ÷Ëßæ“‰¥â ·≈–¡’·π«‚πâ¡∑’Ë®–¡’

æƒµ‘°√√¡ÀÿπÀ—πæ≈—π·≈àπ(31)
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§«“¡ª≈Õ¥¿—¬„π —ß§¡ ∑—°…–°“√∑”ß“π

¥â“π∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß∑’Ë‰¡à¥’ π”‰ª Ÿà

ªí≠À“∑“ß —ß§¡ ‡™àπ ªí≠À“Õ“™≠“°√√¡ ªí≠À“

§«“¡√ÿπ·√ß æƒµ‘°√√¡ –‡æ√à“‰¡à¬—Èß§‘¥ (reckless

behavior) ·≈–°“√√–‡∫‘¥Õ“√¡≥å(32,33)

°‘®°√√¡∑’Ë™à«¬æ—≤π“∑—°…–°“√∑”ß“π
¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫
 Ÿß(34)

‡¥Á°∑’Ë¡’ªí≠À“¢Õß∑—°…–°“√∑”ß“π¥â“π°“√

∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß®–‡ªìπ°≈ÿà¡∑’Ë‰¥â√—∫

ª√–‚¬™πå®“° intervention ¡“°∑’Ë ÿ¥(35,36) ‚¥¬º≈

∑’Ë ‰¥â√—∫®“°°“√Ωñ°∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√

®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß¥â“π„¥¥â“πÀπ÷Ëß ®–‰¡à

 “¡“√∂™à«¬æ—≤π“∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√

®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß¥â“πÕ◊Ëπ‰¥â ‡™àπ °“√Ωñ°

∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß

√–¥—∫ Ÿß¥â“π§«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π®–

™à«¬æ—≤π“§«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π ·µà‰¡à

™à«¬æ—≤π“∑—°…–¥â“π°“√§«∫§ÿ¡µπ‡Õß(37) √«¡∑—Èß

¬—ß‰¡à™à«¬æ—≤π“§«“¡§‘¥∑’Ë‡ªìπ‡Àµÿ‡ªìπº≈ À√◊Õ

∑—°…–°“√·°âªí≠À“¥â«¬(37,38)  Õ¬à“ß‰√°Áµ“¡°“√Ωñ°

task-switching(35) »‘≈ª–°“√ªÑÕß°—πµ—«·∫∫¥—Èß‡¥‘¡

(traditional martial arts)(36) √–∫∫°“√»÷°…“„π

ÀâÕß‡√’¬π ‰¥â·°à promoting alternative thinking

strategies (PATH)(39,40) ·≈– Chicago school

readiness program (CSRP) ®– “¡“√∂™à«¬

æ—≤π“∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß

 ¡Õß√–¥—∫ Ÿß‰¥âÀ≈“¬¥â“π¡“°°«à“(35)

‡¥Á°§«√‰¥â√—∫°“√Ωñ°∑—°…–°“√∑”ß“π¥â“π

°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ ŸßÕ¬à“ßµàÕ‡π◊ËÕß

‡æ◊ËÕ„Àâ‡¥Á°¡’§«“¡æ¬“¬“¡∑’Ë®–æ—≤π“∑—°…–¥—ß°≈à“«

¡“°¢÷Èπ À“°‡¥Á°‰¥â√—∫¡Õ∫À¡“¬„Àâ∑”ß“π∑’Ëßà“¬®π

‡°‘π‰ª ®–∑”„Àâ‡¥Á°√Ÿâ ÷°‡∫◊ËÕ ·≈–À¡¥§«“¡ π„®„π

∑’Ë ÿ¥(38,41) ∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√

¢Õß ¡Õß√–¥—∫ Ÿß  ®–æ—≤π“‰¥â¡“°πâÕ¬·§à‰Àπ ¢÷Èπ

Õ¬Ÿà°—∫√–¬–‡«≈“¢Õß°“√Ωñ° ´÷Ëß°“√Ωñ°∑—°…–°“√

∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿßºà“π

√–∫∫°“√»÷°…“„πÀâÕß‡√’¬πµ≈Õ¥∑—Èß«—π‚¥¬ºà“π

°‘®°√√¡∑’ËÀ≈“°À≈“¬ ®–™à«¬„Àâ‡¥Á°¡’°“√æ—≤π“

∑—°…–¥—ß°≈à“«¡“°¢÷Èπ(42)

°“√Ωñ°¥â«¬°“√„™â§Õ¡æ‘«‡µÕ√å (computerized

training) æ∫«à“ cogmed computerized training

∑’ËΩñ°§«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π ®–™à«¬æ—≤π“

∑—°…–°“√‡™◊ËÕ¡‚¬ß¢âÕ¡Ÿ≈‡°à“ ·≈–¢âÕ¡Ÿ≈„À¡à‰¥â(37,41)

πÕ°®“°π’È°“√Ωñ°∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√

®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß‚¥¬°“√„™â§Õ¡æ‘«‡µÕ√å®–

™à«¬æ—≤π“§«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π ·≈–

§«“¡§‘¥‡ªìπ‡Àµÿ‡ªìπº≈„π‡¥Á°°àÕπ«—¬‡√’¬π ·µà‰¡à

 “¡“√∂™à«¬æ—≤π“°“√À—°Àâ“¡„®µàÕ ‘Ëß¬—Ë«¬ÿ‰¥â(37)

Õ¬à“ß‰√°Áµ“¡°“√Ωñ° task-switching ‚¥¬„™â§Õ¡-

æ‘«‡µÕ√å„π‡¥Á°Õ“¬ÿ 9 ªï ®–™à«¬æ—≤π“∑—Èß task-

switching ·≈–°“√À—°Àâ“¡„®µàÕ ‘Ëß¬—Ë«¬ÿ‰¥â(35,43)

´÷Ëß®“°À≈—°∞“π∑“ß°“√·æ∑¬å ·≈–°“√»÷°…“„π

ªí®®ÿ∫—πæ∫«à“ °“√Ωñ°∑—°…–°“√∑”ß“π¥â“π°“√

∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß‚¥¬°“√„™â§Õ¡-

æ‘«‡µÕ√å¬—ß‰¡à™à«¬æ—≤π“∑—°…–°“√§«∫§ÿ¡¬—∫¬—Èßµ—«

‡Õß„π‡¥Á°‡≈Á° ·≈–¬—ß‰¡à¡’°“√»÷°…“«‘®—¬„¥‡≈¬∑’Ë

 π—∫ πÿπ°“√Ωñ°‚¥¬°“√„™â§Õ¡æ‘«‡µÕ√å‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ‚¥¬‡©æ“–„π‡¥Á°Õ“¬ÿπâÕ¬(40,43)

°“√ÕÕ°°”≈—ß°“¬‡æ’¬ßÕ¬à“ß‡¥’¬« Õ“®®–

™à«¬æ—≤π“∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√

¢Õß ¡Õß√–¥—∫ Ÿß „π‡¥Á°‰¥âπâÕ¬°«à“°“√ÕÕ°°”≈—ß

°“¬∑’Ë‡πâπ≈—°…≥–°“√· ¥ßÕÕ°·∫∫®”‡æ“– ‡™àπ

»‘≈ª–°“√ªÑÕß°—πµ—«·∫∫¥—Èß‡¥‘¡ À√◊Õ°“√ÕÕ°°”≈—ß

°“¬∑’Ë¡’°“√Ωñ° ¡“∏‘√à«¡¥â«¬ ‡™àπ ‚¬§–  ¡’ß“π«‘®—¬
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æ∫«à“°≈ÿà¡∑’Ë‡√’¬π‡∑§«—π‚¥ ®–¡’°“√æ—≤π“§«“¡®”

∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π ·≈–§«“¡ “¡“√∂„π°“√

À—°Àâ“¡„®µàÕ ‘Ëß¬—Ë«¬ÿ¥’°«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë

‡√’¬πæ≈–µ“¡ª°µ‘(36) ´÷Ëß°“√Ωñ°»‘≈ª–°“√ªÑÕß°—π

µ—«π’È®–‡√‘Ë¡µâπ¥â«¬°“√„Àâ‡¥Á°π—Ëß ¡“∏‘‡ªìπ‡«≈“ 2-3

π“∑’  À≈—ß®“°π—Èπ‡¥Á°®–∂Ÿ°∫Õ°„Àâ®—¥°“√§«“¡§‘¥

·≈–§«“¡°—ß«≈µà“ßÊ¢Õßµπ‡Õß„Àâ«à“ß ·≈â«®¥®àÕ

Õ¬Ÿà°—∫≈¡À“¬„®‡¢â“-ÕÕ°≈÷°Ê‡æ’¬ßÕ¬à“ß‡¥’¬« ‚¥¬

‡¥Á°®–‰¥â√—∫°“√ Õπ∂÷ßÀ≈—°°“√„π°“√∑” ¡“∏‘¥â«¬

‡¥Á°§«√∂“¡§”∂“¡°—∫µ—«‡Õß 3 ¢âÕ  ‰¥â·°à  1) ©—π

Õ¬Ÿà∑’Ë‰Àπ  2) ©—π°”≈—ß∑”Õ–‰√  ·≈– 3) ©—π§«√∑”

Õ–‰√µàÕ‰ª ‡æ◊ËÕ àß‡ √‘¡„Àâ‡¥Á° “¡“√∂‡ΩÑ“µ‘¥µ“¡

µπ‡Õß (self-monitoring) ‰¥â À≈—ß®“°π—Èπ‡¥Á°®–

∂Ÿ°∫Õ°„Àâ·°â ‰¢∑à“∑“ß æƒµ‘°√√¡ ·≈–§«“¡§‘¥µà“ßÊ

„Àâ∂Ÿ°µâÕß ‡æ◊ËÕ™à«¬„π°“√§«∫§ÿ¡æƒµ‘°√√¡·≈–

§«“¡§‘¥¢Õßµπ‡Õß„Àâ Õ¥§≈âÕß‰ª°—∫§«“¡§“¥À«—ß

„π·µà≈– ∂“π°“√≥å πÕ°®“°π’È‡¥Á°®–µâÕß¡’§«“¡

√—∫º‘¥™Õ∫µàÕæƒµ‘°√√¡¢Õßµπ‡Õß„π™’«‘µª√–®”«—π

¥â«¬ ∂÷ß·¡â«à“®–‰¡à‰¥âÕ¬Ÿà„π™—Ë«‚¡ß∑’Ë‡√’¬π»‘≈ª–°“√

ªÑÕß°—πµ—«·≈â«°Áµ“¡(36) ´÷Ëßº≈®“°°“√»÷°…“π’È

¬—ßæ∫«à“‡¥Á°∑’Ë‡√’¬π»‘≈ª–°“√ªÑÕß°—πµ—«‡ªìπ√–¬–

‡«≈“ 3 ‡¥◊Õπ ®–¡’æƒµ‘°√√¡ π—∫ πÿπ —ß§¡ À√◊Õ

®‘µÕ“ “ (prosocial behavior) ¡“°¢÷Èπ „π¢≥–∑’Ë

æ∫æƒµ‘°√√¡‡°‡√ (conduct problem) πâÕ¬≈ß „π

‡¥Á°∑’Ë‰¥â‡√’¬π»‘≈ª–°“√ªÑÕß°—πµ—«¥â«¬(36)  πÕ°®“°

π’È°≈ÿà¡∑’Ë‡√’¬π‚¬§–¬—ß™à«¬„π°“√æ—≤π“¥â“π°“√

«“ß·ºπ ·≈–∑”°“√∑¥ Õ∫ tower of London ¥’

°«à“°≈ÿà¡§«∫§ÿ¡ ÷́Ëß‡ªìπ°“√∑¥ Õ∫∑—°…–°“√∑”

ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß ∑—Èß

3 ¥â“π ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡¡◊ËÕ°“√∑¥ Õ∫π—Èπ¡’

§«“¡¬“°‡æ‘Ë¡¢÷Èπ(44)

√–∫∫°“√»÷°…“∑’Ë™à«¬æ—≤π“∑—°…–°“√∑”

ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß ‰¥â·°à

√–∫∫°“√»÷°…“·∫∫¡Õπ‡µ ´Õ√’Ë (Montessori)

·≈– tools of the mind  ‚¥¬∑—Èß 2 √–∫∫®–™à«¬

Ωñ°‡¥Á°„Àâ „™â ·≈–°√–µÿâπ°“√æ—≤π“∑—°…–°“√

∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß

¡“°¢÷Èπ  πÕ°®“°π’È¬—ß¡’·ºπ°“√»÷°…“ 2 Õ—π∑’Ë‡æ‘Ë¡

‡¢â“‰ª„πÀ≈—° Ÿµ√°“√»÷°…“∑—Ë«‰ª·≈â« æ∫«à“

 “¡“√∂™à«¬æ—≤π“∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√

®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß‰¥â §◊Õ PATH(39) ·≈–

CSRP(40) ¡’°“√»÷°…“„π‡¥Á°°àÕπ«—¬‡√’¬π∑’Ë¢“¥

‚Õ°“  ·≈–‰¥â√—∫·ºπ°“√»÷°…“ CSRP „π‚ª√-

·°√¡ Head start ®–æ∫«à“¡’∑—°…–°“√∑”ß“π¥â“π

°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß¥’°«à“°≈ÿà¡§«∫§ÿ¡

√«¡∑—Èß¬—ß™à«¬æ—≤π“§«“¡ “¡“√∂∑“ß§≥‘µ»“ µ√å

·≈–°“√Õà“π‰¥â Ÿß¢÷Èπ „π 3 ªï∂—¥‰ª(34,45)  Õ¬à“ß‰√

°Áµ“¡¬—ß‰¡à¡’√–∫∫°“√»÷°…“À√◊Õ·ºπ°“√»÷°…“„¥Ê

∑’Ë™à«¬æ—≤π“∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√

¢Õß ¡Õß√–¥—∫ Ÿß„π‡¥Á°∑’ËÕ“¬ÿ¡“°°«à“ 9 ªï ÷́Ëß

°“√»÷°…“«‘®—¬¬—ß®”°—¥„π‡¥Á°Õ“¬ÿπâÕ¬‡∑à“π—Èπ(34)

°“√„Àâ§”ª√÷°…“·π–π”·°àæàÕ·¡à‡æ◊ËÕ™à«¬
 π—∫ πÿπ∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√
®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß„π‡¥Á°

1. °“√ àß‡ √‘¡„ÀâæàÕ·¡à‡≈’È¬ß¥Ÿ≈Ÿ°‡™‘ß∫«° ®–

™à«¬ π—∫ πÿπ°√–∫«π°“√§«∫§ÿ¡µπ‡Õß‰¥â ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß„π‡¥Á°∑’Ë¡’≈—°…≥–¥—ßµàÕ‰ªπ’È

1.1 ‡¥Á°∑’Ë¡’≈—°…≥–¢Õßæ◊ÈπÕ“√¡≥å∫“ß

Õ¬à“ß ‡™àπ ¡’®ÿ¥∑’Ë°√–µÿâπ„Àâ‡°‘¥§«“¡√Ÿâ ÷°∑“ß√–∫∫

ª√– “∑ —¡º— µË” (low sensory thresholds) ®–

∂Ÿ°°√–µÿâπ‰¥âßà“¬ ∑”„Àâ ‰¡à “¡“√∂§«∫§ÿ¡µπ‡Õß„π

∫“ß ∂“π°“√≥å‰¥â ‡™àπ ‡¡◊ËÕ‡¥Á°‰¥â¬‘π‡ ’¬ß‡æ’¬ß

‡≈Á°πâÕ¬¢≥–À≈—∫µÕπ°≈“ß§◊π °ÁÕ“®°√–µÿâπ∑”„Àâ

‡¥Á°µ◊ËππÕπ (night wakings) À√◊Õ‡¥Á°∑’ËÕ¬Ÿà„π ‘Ëß

·«¥≈âÕ¡„À¡à∑’Ë¡’‡ ’¬ß¥—ß À√◊Õ§«“¡‡§√’¬¥µà“ßÊ ®–
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∂Ÿ°°√–µÿâπ∑“ß√–∫∫ª√– “∑ —¡º—  ·≈–√–∫∫

ª√– “∑Õ—µ‚π¡—µ‘‰¥âßà“¬°«à“ª°µ‘ ∑”„Àâ√Ÿâ ÷°°≈—«

µ°„®ßà“¬ ®π‰¡à “¡“√∂®—¥°“√°—∫‡Àµÿ°“√≥åπ—ÈπÊ‰¥â

‡ªìπµâπ ‡π◊ËÕß®“°≈—°…≥–∑“ßæ◊ÈπÕ“√¡≥å‡À≈à“π’È¡—°

®– àßº≈µàÕ√Ÿª·∫∫„π°“√®—¥°“√ ·≈–°“√ª√—∫µ—«

¢Õß‡¥Á°·µà≈–√“¬¥â«¬ ¥—ßπ—ÈπæàÕ·¡à®÷ß§«√‡¢â“„®∂÷ß

≈—°…≥–‡©æ“–∑“ßæ◊ÈπÕ“√¡≥å¢Õß‡¥Á°‡À≈à“π’È ·≈–

 “¡“√∂ª√—∫√Ÿª·∫∫°“√‡≈’È¬ß¥Ÿ‰¥âÕ¬à“ß‡À¡“– ¡ ·≈–

 Õ¥§≈âÕß°—∫≈—°…≥–¢Õßæ◊ÈπÕ“√¡≥å¢Õß‡¥Á° (good-

ness of fit) ‡æ◊ËÕ™à«¬„Àâ‡¥Á° “¡“√∂®—¥°“√·≈–

ª√—∫µ—«µàÕ ∂“π°“√≥åµà“ßÊ‰¥â(46)

·¡à∑’Ë§‘¥«à“≈Ÿ°¢Õßµπ‡Õß‡ªìπ‡¥Á°‡≈’È¬ß¬“°

¡’·π«‚πâ¡∑’Ë®–µ√–Àπ—°∂÷ß —≠≠“≥µà“ßÊ¢Õß≈Ÿ°µË”

(lower awareness of infant cues) ·≈–¡—°„™â

Õ“À“√‡æ◊ËÕ™à«¬ª≈Õ∫‡¥Á°„Àâ ß∫ ´÷Ëß·¡à°Á¡—°®–¡’

§«“¡«‘µ°°—ß«≈‡°’Ë¬«°—∫πÈ”Àπ—°¢Õß≈Ÿ°√à«¡¥â«¬(47)

πÕ°®“°π’ÈÀ“°‡¥Á°¡’≈—°…≥–‡ªìπ‡¥Á°∑’Ë™Õ∫‡§≈◊ËÕπ

‰À«¡“° ·≈–·¡à¡’Õ“√¡≥å‡™‘ß≈∫°Á¡—°¡’·π«‚πâ¡∑’Ë®–

„Àâ‡¥Á°‡≈Á°°‘ππ¡ πÈ”º≈‰¡â À√◊ÕÕ“À“√∑’Ë¡’æ≈—ßß“π

 ŸßµÕπ°≈“ß§◊π¡“°¢÷Èπ ®÷ß∑”„Àâ‡¥Á°‰¡à‰¥â√—∫°“√Ωñ°

„Àâ¡’°“√§«∫§ÿ¡µπ‡Õß∑’Ë¥’ ·≈–¬—ß‡ ’Ë¬ßµàÕ°“√‡°‘¥

‚√§Õâ«π‡æ‘Ë¡¢÷Èπ¥â«¬(48)  ¥—ßπ—Èπ°ÿ¡“√·æ∑¬å®÷ß¡’∫∑∫“∑

 ”§—≠„π°“√™à«¬‡À≈◊ÕæàÕ·¡à∑’Ë¡’Õ“√¡≥å‡™‘ß≈∫„Àâ

‡¢â“„®∂÷ßæ◊ÈπÕ“√¡≥å¢Õß≈Ÿ°‚¥¬‡©æ“–∑’Ë‡ªìπ‡¥Á°‡≈’È¬ß

¬“° ‡æ◊ËÕ “¡“√∂ª√—∫æƒµ‘°√√¡°“√‡≈’È¬ß¥Ÿ‰¥âÕ¬à“ß

‡À¡“– ¡ ·≈– Õ¥§≈âÕß°—∫æ◊ÈπÕ“√¡≥å¢Õß‡¥Á°

πÕ°®“°π’ÈæàÕ·¡à§«√≈¥°“√„Àâπ¡ À√◊ÕÕ“À“√µà“ßÊ

„π°“√™à«¬ª≈Õ∫‡¥Á°‡¡◊ËÕ‡¥Á°¡’§«“¡√Ÿâ ÷°§—∫¢âÕß„® ‡æ◊ËÕ

‡ªìπ°“√Ωñ°∑—°…–°“√§«∫§ÿ¡µπ‡Õß„Àâ¥’µ—Èß·µà«—¬

‡¥Á°‡≈Á°

πÕ°®“°π’Èæƒµ‘°√√¡°“√‡≈’È¬ß¥Ÿ¢Õß·¡à°Á

¬—ß¡’∫∑∫“∑ ”§—≠µàÕ°“√§«∫§ÿ¡§«“¡ÀÿπÀ—πæ≈—π

·≈àπ„π‡¥Á°∑’Ë¡’æ◊ÈπÕ“√¡≥å‡ªìπ‡¥Á°‡≈’È¬ß¬“°¥â«¬ ´÷Ëß

À“°‡¥Á°°≈ÿà¡π’È ‰¥â√—∫°“√‡≈’È¬ß¥Ÿ‚¥¬·¡à∑’Ë™Õ∫·∫àßªíπ

Õ“√¡≥å§«“¡√Ÿâ ÷°‡™‘ß∫«° (positive affect sharing)

°—∫≈Ÿ°¡“° „π¢≥–∑’Ë¡’§«“¡‡ªìπ»—µ√Ÿ À√◊ÕªØ‘‡ ∏≈Ÿ°

πâÕ¬ (hostility/rejection) ‡¥Á°®–¡’°“√§«∫§ÿ¡

§«“¡ÀÿπÀ—πæ≈—π·≈àπ¥’°«à“‡¥Á°∑’Ë¡’æ◊ÈπÕ“√¡≥å‡ªìπ

‡¥Á°‡≈’È¬ß¬“°·µà∂Ÿ°‡≈’È¬ß¥Ÿ‚¥¬·¡à∑’Ë¡’æƒµ‘°√√¡µ√ß

¢â“¡°—∫∑’Ë√–∫ÿ‰«â¢â“ßµâπ  Õ¬à“ß‰√°Áµ“¡‡¥Á°∑’Ë‰¡à¡’æ◊Èπ

Õ“√¡≥å‡ªìπ‡¥Á°‡≈’È¬ß¬“°®–¡’°“√§«∫§ÿ¡§«“¡

ÀÿπÀ—πæ≈—π·≈àπ‰¡à·µ°µà“ß°—πµ“¡æƒµ‘°√√¡°“√

‡≈’È¬ß¥Ÿ¢Õß·¡à∑’Ëµ√ß¢â“¡°—∫¢â“ßµâπ(49)  ‚¥¬ √ÿª‡¥Á°

∑’Ë¡’æ◊ÈπÕ“√¡≥å‡ªìπ‡¥Á°‡≈’È¬ß¬“°¡—°¡’§«“¡‡ ’Ë¬ßµàÕ

ªí≠À“°“√§«∫§ÿ¡µπ‡Õß¡“°°«à“ ¥—ßπ—ÈπºŸâ‡≈’È¬ß¥Ÿ

®”‡ªìπµâÕß¡’∑—°…–°“√‡≈’È¬ß¥Ÿ≈Ÿ°‡™‘ß∫«°‚¥¬‡πâπ°“√

„Àâ§«“¡Õ∫Õÿàπ (parental warmth) ·≈–µÕ∫ πÕß

µàÕ§«“¡µâÕß°“√¢Õß≈Ÿ°Õ¬à“ß‡À¡“– ¡ (parental

responsiveness) „π¢≥–∑’Ë§«√¡’æƒµ‘°√√¡°“√

‡≈’È¬ß¥Ÿ‡™‘ß≈∫πâÕ¬ ‡æ◊ËÕ™à«¬„Àâ‡¥Á° “¡“√∂æ—≤π“

∑—°…–°“√§«∫§ÿ¡µπ‡ÕßÕ¬à“ß‡À¡“– ¡µ“¡«—¬¡“°

¢÷Èπ(50)

1.2 ‡¥Á°∑’Ë¡’ª√– ∫°“√≥å„π™à«ß·√°¢Õß

™’«‘µ (early life experience) ‰¥â·°à ‡¥Á°∑’Ë‡°‘¥

°àÕπ°”Àπ¥ ¡’πÈ”Àπ—°·√°‡°‘¥πâÕ¬‰¡à‡À¡“– ¡°—∫

Õ“¬ÿ§√√¿å ‡¥Á°°≈ÿà¡π’È¡—°¡’°“√æ—≤π“¢Õß ¿“æ∑“ß

√à“ß°“¬‰¡à ¡Ë”‡ ¡Õ (irregular state development)

√à«¡°—∫¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥ªí≠À“æ—≤π“°“√¥â“π

°≈â“¡‡π◊ÈÕ·≈– µ‘ªí≠≠“ ∑”„Àâ¡’§«“¡ “¡“√∂„π

°“√§«∫§ÿ¡µπ‡ÕßπâÕ¬(6)  Õ¬à“ß‰√°Áµ“¡‡¥Á°‡°‘¥

°àÕπ°”Àπ¥¡’‚Õ°“ ∑’Ë®–¡’º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π

∑—Èß¥â“π§≥‘µ»“ µ√å °“√Õà“π ·≈–°“√‡¢’¬π –°¥

§”„π«—¬‡√’¬π¥’¢÷Èπ ®π‡°◊Õ∫‡∑’¬∫‡∑à“°—∫‡¥Á°∑’Ë¡’

πÈ”Àπ—°·√°‡°‘¥ª°µ‘ ‚¥¬‡©æ“–∂â“À“°‰¥â√—∫°“√

‡≈’È¬ß¥Ÿ®“°·¡à∑’Ë¡’§«“¡‰«µàÕ§«“¡√Ÿâ ÷°¢Õß‡¥Á° (ma-

ternal sensitivity) ‰¥â·°à‰¡à«‘æ“°…å«‘®“√≥å À√◊Õ
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§«∫§ÿ¡‡¥Á°¡“°®π‡°‘π‰ª∑—Èß∑“ß«“®“ ·≈–‰¡à„™â«“®“

√«¡∑—Èß “¡“√∂∑”°‘®°√√¡√à«¡°—∫‡¥Á°‰¥âÕ¬à“ß°≈¡

°≈◊π°—π (harmony) ·µàÀ“°‡¥Á°°≈ÿà¡π’È ‰¥â√—∫°“√

‡≈’È¬ß¥Ÿ‚¥¬·¡à∑’Ë‰¡à¡’§«“¡‰«¡“°‡æ’¬ßæÕ À√◊Õ‰¥â√—∫

°“√‡≈’È¬ß¥Ÿ‡™‘ß≈∫®–¬‘Ëß∑”„Àâ¡’º≈ —¡ƒ∑∏‘Ï∑“ß°“√

‡√’¬π„π«‘™“µà“ßÊ·¬à≈ß(51)  ∂÷ß·¡â«à“‡¥Á°∑’Ë‡°‘¥°àÕπ

°”Àπ¥®–¡’§«“¡ “¡“√∂„π°“√§«∫§ÿ¡µπ‡ÕßπâÕ¬

√«¡∑—Èß¡’°“√§«∫§ÿ¡„Àâ¡’ ¡“∏‘ ·≈–º≈ —¡ƒ∑∏‘Ï

∑“ß°“√‡√’¬πµË”‡¡◊ËÕ‚µ¢÷Èπ ·µà‡¥Á°∑’Ë¡’°“√§«∫§ÿ¡

µπ‡Õß‰¥â¥’ ‚¥¬‡©æ“–¡’§«“¡ “¡“√∂„π°“√™–≈Õ

°“√‰¥â√—∫§«“¡æ÷ßæÕ„®„π∑—π∑’ À√◊Õ “¡“√∂À—°Àâ“¡

„®µàÕ ‘Ëß¬—Ë«¬ÿ‰¥âπ“π°«à“ ®–¡’æƒµ‘°√√¡°“√§«∫§ÿ¡

„Àâ¡’ ¡“∏‘ ·≈–º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π¥’°«à“‡¥Á°∑’Ë¡’

°“√§«∫§ÿ¡µπ‡Õß‰¥âπâÕ¬°«à“(52)  ¥—ßπ—Èπ°ÿ¡“√·æ∑¬å

®÷ß§«√ àß‡ √‘¡°“√‡≈’È¬ß¥Ÿ≈Ÿ°‡™‘ß∫«°·°àæàÕ·¡àÀ√◊Õ

ºŸâª°§√Õß¢Õß‡¥Á°‚¥¬‡πâπ°“√„Àâ§«“¡√—° °“√¥Ÿ·≈

‡Õ“„®„ à ·≈–¡’§«“¡‰«µàÕ§«“¡√Ÿâ ÷°¢Õß‡¥Á° √à«¡‰ª

°—∫°“√Ωñ°√–‡∫’¬∫«‘π—¬‡¥Á°Õ¬à“ß‡À¡“– ¡‡æ◊ËÕ™à«¬

„Àâ‡¥Á° “¡“√∂§«∫§ÿ¡µπ‡Õß‰¥âµ—Èß·µàÕ“¬ÿπâÕ¬Ê(50)

‡¥Á°∑’Ë¡’§«“¡º‘¥ª°µ‘„π°“√∑”Àπâ“∑’Ë¢Õß√–∫∫ª√– “∑

·≈– µ‘ªí≠≠“∫°æ√àÕß (abnormal neural functions

and cognitive impairment) ‡™àπ ‚√§§«“¡º‘¥

ª°µ‘∑“ßæ—π∏ÿ°√√¡ ‰¥â·°à °≈ÿà¡Õ“°“√¥“«πå °≈ÿà¡

Õ“°“√‚§√‚¡‚´¡‡ÕÁ°´å‡ª√“–(53) °≈ÿà¡Õ“°“√«‘≈‡≈’¬¡ å

‚√§À√◊Õ§«“¡º‘¥ª°µ‘∑“ß ¡ÕßÕ◊ËπÊ ‡™àπ ‚√§´π/

 ¡“∏‘ —Èπ ÕÕ∑‘´÷¡ fetal alcohol syndrome √«¡

∑—Èß‡¥Á°∑’Ë¡’æ—≤π“°“√º‘¥ª°µ‘ ‚¥¬‡©æ“–æ—≤π“°“√

¥â“π°≈â“¡‡π◊ÈÕ ‡™àπ  ¡Õßæ‘°“√ À√◊Õæ—≤π“°“√

¥â“π¿“…“≈à“™â“ ·≈–‡¥Á°∑’Ë¡’°“√∫“¥‡®Á∫µàÕ ¡Õß„π

¿“¬À≈—ß (acquired brain injury) ®“°°“√∫“¥‡®Á∫

À√◊Õ°“√µ‘¥‡™◊ÈÕ ´÷Ëß¡—°‡°‘¥¢÷Èπ„π ¡Õß∑’Ë∑”Àπâ“∑’Ë

‡°’Ë¬«¢âÕß°—∫∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√

¢Õß ¡Õß√–¥—∫ Ÿß ∑”„Àâ¡’§«“¡∫°æ√àÕß¢Õß°“√

§«∫§ÿ¡„Àâ¡’ ¡“∏‘ °“√¬—∫¬—Èßæƒµ‘°√√¡∑’Ë‰¡à‡À¡“–

 ¡·≈–§«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π ®÷ß∑”„Àâ

 àßº≈°√–∑∫µàÕ°“√§«∫§ÿ¡µπ‡Õß °“√‡√’¬π√Ÿâ∑’Ë

‚√ß‡√’¬π ·≈–„π ∂“π°“√≥åµà“ßÊ‰¥â(53,54)

1.3 ‡¥Á°∑’Ë Õ¬Ÿà „π‡Àµÿ°“√≥å∑’Ë ‡ªìπ§«“¡

‡§√’¬¥„π™’«‘µ (stressful events) ‡™àπ §√Õ∫§√—«¡’

‡»√…∞“π–µË” °“√À¬à“√â“ß °“√¢“¥∫ÿ§§≈∑’Ë∑”Àπâ“∑’Ë

‡ ¡◊Õπ¡“√¥“ (lack of a maternal figure) √«¡

∑—Èß‡¥Á°∑’Ë¢“¥°“√‰¥â√—∫§”·π–π” À√◊Õ°“√Õ∫√¡

 —Ëß Õπ®“°æàÕ·¡à (limited parental guidance/

discipline) Õ¬à“ß‡À¡“– ¡ °Á¡—°®– àßº≈°√–∑∫

µàÕ°“√§«∫§ÿ¡µπ‡Õß ·≈–∑—°…–°“√∑”ß“π¥â“π°“√

∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß √«¡∑—Èß§«“¡æ√âÕ¡

„π°“√‡√’¬πÀπ—ß ◊Õ §«“¡ “¡“√∂∑“ß —ß§¡ ·≈–

ªí≠À“°“√ª√—∫µ—«µà“ßÊµ“¡¡“‰¥â(4,55) ´÷Ëß°“√‡≈’È¬ß¥Ÿ

‡ªìπªí®®—¬ ”§—≠∑’Ë∑”π“¬∑—°…–°“√∑”ß“π¥â“π°“√

∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß‚¥¬¡’°“√»÷°…“«‘®—¬

µà“ßÊ∑’Ëπà“ π„® ‰¥â·°à ‡¥Á°Õ“¬ÿ 3 ªï ∑’Ë∂Ÿ°·¡à∑’Ë¡’

≈—°…≥–°“√‡≈’È¬ß¥Ÿ·∫∫ scaffolding §◊Õ àß‡ √‘¡

‡¥Á°„Àâ¡’§«“¡‡ªìπµ—«¢Õßµ—«‡Õß (autonomy support)

¬Õ¡√—∫®—ßÀ«–¢Õß‡¥Á° (respecting the childûs

rhythm) ¡—Ëπ„®«à“≈Ÿ°®–‡ªìπ§πÀ≈—° À√◊ÕºŸâπ”„π°“√

∑”ß“π®π ”‡√Á® ·≈–™à«¬„Àâ‡¥Á°‡√’¬π√Ÿâ∑’Ë®–®—¥°“√

°—∫§«“¡§—∫¢âÕß„®‰¥â‡¡◊ËÕµâÕß‡º™‘≠°—∫ªí≠À“À√◊Õ

Õÿª √√§µà“ßÊ√–À«à“ß°“√∑”ß“π ®–¡’°“√§«∫§ÿ¡

µπ‡Õß ·≈–∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√

¢Õß ¡Õß√–¥—∫ Ÿß∑’ËÕ“¬ÿ 4 ªï¡“°¢÷Èπ(56)   ”À√—∫Õ’°

°“√»÷°…“Àπ÷Ëßæ∫«à“·¡à∑’Ë‡≈’È¬ß¥Ÿ≈Ÿ°‚¥¬¡’§«“¡‰«µàÕ

§«“¡√Ÿâ ÷°¢Õß≈Ÿ°πâÕ¬ (less sensitive parenting)

‡™àπ ‰¡à§àÕ¬ àß‡ √‘¡ ™¡≈Ÿ° À√◊Õ„Àâ°”≈—ß„®‡¡◊Ë Õ

∑”ß“π·°âªí≠À“√à«¡°—π ∑”µ—«Àà“ß‡À‘π À√◊Õ‰¡à¡’

 à«π√à«¡„πß“π∑’Ë≈Ÿ°∑” ‡ªìπµâπ √«¡∑—ÈßÀ“°æàÕ∑’Ë

‡≈’È¬ß¥Ÿ≈Ÿ°·∫∫·¢Áß°√â“« (harsher parenting) ‡™àπ
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‡¢¬à“µ—«‡¥Á° µ–‚°πÀ√◊Õ°√’¥√âÕß¥â«¬§«“¡‚°√∏„ à

≈Ÿ° ¢Ÿà≈Ÿ°«à“®–µ∫Àπâ“ ·µà‰¡à∑”®√‘ß À¬‘°·¢π≈Ÿ°

¥â«¬§«“¡‚°√∏ ·≈–∫Õ°≈Ÿ°«à“‚ßà À√◊Õ¢’È‡°’¬® ‡ªìπµâπ

®– —¡æ—π∏å°—∫°“√§«∫§ÿ¡µπ‡Õß ·≈–∑—°…–°“√√Ÿâ§‘¥

∑’ËµË” (metacognition) „π‡¥Á°°àÕπ«—¬‡√’¬π(57) „π

¢≥–∑’ËÀ“°‡¥Á°‰¥â√—∫°“√‡≈’È¬ß¥Ÿ‚¥¬æàÕ·¡à∑’Ë¡’§«“¡

‰«µàÕ§«“¡√Ÿâ ÷°¢Õß‡¥Á°(58) §Õ¬µ‘¥µ“¡ ·≈–ª√—∫

æƒµ‘°√√¡≈Ÿ°Õ¬à“ß ¡Ë”‡ ¡Õ ‰¡à≈ß‚∑…‡¥Á°‚¥¬

ª√“»®“°‡ÀµÿÕ—π§«√ √«¡∑—Èß§«∫§ÿ¡≈Ÿ°¥â«¬æƒµ‘-

°√√¡‡™‘ß≈∫πâÕ¬(59) ®– àß‡ √‘¡„Àâ‡¥Á°‡√’¬π√Ÿâ∑’Ë®–

§«∫§ÿ¡µπ‡Õß¥’¢÷Èπ ·≈–¡’ªí≠À“æƒµ‘°√√¡·∫∫

· ¥ßÕÕ° (externalizing behavior) ‡™àπ °â“«√â“«

´π/ ¡“∏‘ —Èπ ≈¥≈ß(58)

¥—ßπ—Èπ°ÿ¡“√·æ∑¬å¡’∫∑∫“∑ ”§—≠„π°“√

¥Ÿ·≈‡¥Á°Õ¬à“ß‡ªìπÕß§å√«¡ ‚¥¬§«√æ‘®“√≥“∂÷ß

ªí®®—¬‡ ’Ë¬ßµà“ßÊ ‚¥¬‡©æ“–‡Àµÿ°“√≥å∑’Ë ‡ªìπ

§«“¡‡§√’¬¥„π™’«‘µ¢Õß‡¥Á°¢â“ßµâπ∑’ËÕ“® àßº≈

°√–∑∫µàÕ°“√§«∫§ÿ¡µπ‡Õß ·≈–ªí≠À“Õ◊ËπÊ¢Õß

‡¥Á°¥â«¬ ‡æ◊ËÕ«“ß·ºπ„Àâ°“√™à«¬‡À≈◊Õ‡¥Á° ·≈–

§√Õ∫§√—«‰¥âÕ¬à“ß‡À¡“– ¡µàÕ‰ª πÕ°®“°π’È°ÿ¡“√

·æ∑¬å®”‡ªìπµâÕß„Àâ°”≈—ß„® ·≈– àß‡ √‘¡æàÕ·¡à„Àâ

‡≈’È¬ß¥Ÿ≈Ÿ°‡™‘ß∫«° ‚¥¬¡’§«“¡‰«µàÕ§«“¡√Ÿâ ÷°¢Õß‡¥Á°

 “¡“√∂µÕ∫ πÕß≈Ÿ°‰¥âÕ¬à“ß‡À¡“– ¡ „Àâ§«“¡

Õ∫Õÿàπ·°à‡¥Á° ·≈– àß‡ √‘¡√–‡∫’¬∫«‘π—¬∑’Ë¥’(60) ‡æ◊ËÕ

„Àâ‡¥Á° “¡“√∂æ—≤π“∑—°…–°“√∑”ß“π¥â“π°“√

∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß„Àâ‡ªìπ‰ªµ“¡

»—°¬¿“æµàÕ‰ª(4)

2. °“√ àß‡ √‘¡‡¥Á°„Àâ¡’°“√π—∫∂◊Õµπ‡Õß ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß„π‡¥Á°∑’Ë√—∫√Ÿâ«à“µπ‡Õß¢“¥§«“¡ “¡“√∂

(perceived incompetence) ‡™àπ ‡¥Á°∑’Ë‡√’¬π

Àπ—ß ◊Õ‰¡à‡°àß ªí  “«–√¥∑’ËπÕπ À√◊Õ¢—∫∂à“¬Õÿ®®“√–

‡≈Á¥ Õ“®‡°‘¥®“°§«“¡≈à“™â“„π°“√æ—≤π“∑—°…–°“√

§«∫§ÿ¡µπ‡Õß‚¥¬‡©æ“–„π‡¥Á°∑’Ë¡’ªí≠À“æ—≤π“°“√

¥â“πµà“ßÊµ“¡∑’Ë√–∫ÿ‰«â¢â“ßµâπ¥â«¬ À√◊ÕÕ“®®–‡°‘¥

„π‡¥Á°ª°µ‘∑’Ë¢“¥°“√Ωñ°°“√¢—∫∂à“¬Õ¬à“ß‡À¡“– ¡

µ—Èß·µà«—¬‡¥Á°‡≈Á° °Á®–¬‘Ëß∑”„Àâ‡¥Á°¡’§«“¡π—∫∂◊Õ

µπ‡ÕßµË” ‡¥Á°°àÕπ«—¬‡√’¬π∑’Ë¡’°“√æ—≤π“¢Õß∑—°…–

°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß

‡æ‘Ë¡¢÷Èπµ“¡Õ“¬ÿ ®–¡’°“√√—∫√Ÿâ«à“µπ‡Õß¡’§«“¡

 “¡“√∂∑“ß°“√»÷°…“ ¡“°°«à“‡¥Á°∑’Ë¡’∑—°…–°“√

∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß∑’Ë

æ—≤π“µ“¡Õ“¬ÿπâÕ¬°«à“ ´÷Ëß°“√√—∫√Ÿâ‡°’Ë¬«°—∫§«“¡

 “¡“√∂¢Õßµπ‡Õß„π‡¥Á°®– àßº≈µàÕº≈ —¡ƒ∑∏‘Ï

∑“ß°“√‡√’¬π §«“¡§‘¥‡°’Ë¬«°—∫µπ‡Õß (self-concept)

·≈–æƒµ‘°√√¡¢Õß‡¥Á°„πÕπ“§µ¥â«¬(61) ¥—ßπ—Èπ°“√

 àß‡ √‘¡‡¥Á°„Àâ¡’°“√π—∫∂◊Õµπ‡Õß ®÷ß‡ªìπ·π«∑“ß

Àπ÷Ëß∑’Ë®–∑”„Àâ‡¥Á°√—∫√Ÿâ«à“µπ‡Õß°Á¡’§«“¡ “¡“√∂ ÷́Ëß

æàÕ·¡à§«√™¡‡¥Á°∑’Ë§«“¡æ¬“¬“¡ (praise for

efforts) À√◊Õ‡ªìπ°“√™¡∑’Ë°√–∫«π°“√ (process

praise) ‚¥¬‡πâπ∑’Ë§«“¡æ¬“¬“¡ (effort) °“√¡’

 ¡“∏‘ (concentration) «‘∏’°“√∑’Ë‡¥Á°„™â„π°“√·°â

ªí≠À“µà“ßÊ (the approach they used) µ—«‡≈◊Õ°

∑’Ë‡¥Á°µ—¥ ‘π„® (the choices they made) §«“¡Õ¥∑π

(patience) ·≈–°“√¡’ à«π√à«¡„π°“√‡√’¬π (the

learning they engaged in) ®–∑”„Àâ‡¥Á°¡’·π«

‚πâ¡∑’Ë®–¬—ß§ß¡’ à«π√à«¡ (remain engaged) ¡’‡ªÑ“

À¡“¬∑“ß°“√‡√’¬π (learning oriented) ·≈–§«“¡

¬◊¥À¬ÿàπ (resilient) ‡¡◊ËÕµâÕß‡º™‘≠°—∫Õÿª √√§ À√◊Õ

§«“¡∑â“∑“¬µà“ßÊ „π¢≥–∑’ËæàÕ·¡à∑’Ë¡—°™¡‡¥Á°∑’Ë µ‘

ªí≠≠“ À√◊Õ§«“¡©≈“¥ (praise for intelligence)

À√◊Õ°“√™¡∑’Ëµ—«∫ÿ§§≈ (person praise) ®–∑”„Àâ

‡¥Á°‰¡à¡’§«“¡‡™◊ËÕ¡—Ëπ„π√–¬–¬“« √«¡∑—Èß‰¡à¡’·√ß

®Ÿß„®„π°“√„™â§«“¡æ¬“¬“¡ À√◊ÕÕÿµ “À–‡¡◊ËÕµâÕß

‡º™‘≠°—∫§«“¡¬“°≈”∫“° ‡æ√“–°“√™¡¥â«¬«‘∏’π’È¡—°

®–‡ªìπ°—∫¥—°„Àâ‡¥Á°ª√“√∂π“∑’Ë®–µâÕß¡’§«“¡©≈“¥

‚¥¬‰¡àµâÕß„™â§«“¡æ¬“¬“¡¢Õßµπ‡Õß¡“°π—° ·≈–
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¡—°®–∑”„Àâ‡¥Á°°—ß«≈‡°’Ë¬«°—∫§«“¡ “¡“√∂¢Õß

µπ‡Õß‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡¡◊ËÕµâÕß‡º™‘≠°—∫§«“¡≈â¡

‡À≈«∑’ËÕ“®®–‡°‘¥¢÷Èπ(62)  πÕ°®“°π’ÈæàÕ·¡à§«√‡ªìπ

·∫∫Õ¬à“ß∑’Ë¥’„π°“√§«∫§ÿ¡Õ“√¡≥å¢Õßµπ‡Õß ·≈–

§«√„Àâ·√ß‡ √‘¡∑“ß∫«°‡¡◊ËÕ‡¥Á°æ¬“¬“¡§«∫§ÿ¡

Õ“√¡≥å¢Õßµπ‡Õß¥â«¬ √«¡∑—ÈßæàÕ·¡à§«√Ωñ°‡¥Á°„Àâ

√Ÿâ®—°µ√«® Õ∫æƒµ‘°√√¡¢Õßµπ‡Õß ‚¥¬°√–µÿâπ„Àâ

‡¥Á°‡√’¬π√Ÿâ∑’Ë®–∑∫∑«π À√◊Õ –∑âÕπ°“√°√–∑” ·≈–

§«“¡ ”‡√Á®¢Õßµ—«‡Õß¥â«¬(63)

3. °“√ àß‡ √‘¡°“√„™â ◊ËÕÕ‘‡≈Á°∑√Õπ‘° åºà“π

®Õ (electronic screen media) „π‡¥Á°Õ¬à“ß‡À¡“– ¡

ªí®®ÿ∫—π‡√‘Ë¡¡’°“√»÷°…“«‘®—¬¡“°¢÷Èπ∂÷ßº≈°√–∑∫ À√◊Õ

§«“¡ —¡æ—π∏å√–À«à“ß°“√‰¥â√—∫ ◊ËÕÕ‘‡≈Á°∑√Õπ‘° å

ºà“π®Õ °—∫∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√

¢Õß ¡Õß√–¥—∫ Ÿß ÷́Ëßµ—«Õ¬à“ß¢Õß°“√»÷°…“«‘®—¬∑’Ë

πà“ π„® ‰¥â·°à ‡¥Á°Õ“¬ÿ 4 ªï∑’Ë¥Ÿ°“√åµŸπ∑’Ë¡’°“√π”

‡ πÕ‚¥¬°“√‡ª≈’Ë¬π¿“æ∑“ß‚∑√∑—»πåÕ¬à“ß√«¥‡√Á«

(fast-paced television cartoon) ·¡â‡ªìπ‡«≈“

‡æ’¬ß 9 π“∑’ °Á¡’·π«‚πâ¡∑’Ë®–∑”ß“π¥â“π°“√

∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß‰¥â≈¥≈ß ‚¥¬

‡©æ“–ß“π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√§«∫§ÿ¡µπ‡Õß ·≈–

§«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫‡¥Á°°≈ÿà¡∑’Ë¥Ÿ‚ª√·°√¡∑’Ë‡°’Ë¬«¢âÕß°—∫°“√»÷°…“ ·≈–

‡¥Á°°≈ÿà¡∑’Ë‰¡à‰¥â√—∫ ◊ËÕÕ‘‡≈Á°∑√Õπ‘° åµà“ßÊ‡≈¬ ·µà„Àâ

‡¥Á°«“¥√Ÿª·∑π(64)

‡¥Á°∑’Ë‡√‘Ë¡¥Ÿ‚∑√∑—»πåµ—Èß·µàÕ“¬ÿπâÕ¬ ®”π«π

™—Ë«‚¡ß∑’Ë¥Ÿ – ¡¡“° ¥Ÿ√“¬°“√∑’Ëº≈‘µ¢÷Èπ ”À√—∫

ºŸâ „À≠à‚¥¬µ√ß (background media) ¡’°“√π”

‡ πÕÕ¬à“ß√«¥‡√Á« À√◊Õ·¡â·µà°“√åµŸπ∑’Ë‡°’Ë¬«°—∫°“√

»÷°…“ ®– —¡æ—π∏å°—∫∑—°…–°“√∑”ß“π¥â“π°“√

∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß∑’Ë‡°’Ë¬«¢âÕß°—∫°“√

§«∫§ÿ¡µπ‡Õß ·≈–§«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘

ß“π≈¥≈ß ‚¥¬‡©æ“–∂â“À“°æàÕ·¡à ‰¡à¡’°“√Ωñ°

√–‡∫’¬∫«‘π—¬Õ¬à“ß ¡Ë”‡ ¡Õ√à«¡¥â«¬(65)  „π¢≥–∑’Ë

Õ’°°“√»÷°…“Àπ÷Ëßæ∫«à“À“°ª≈àÕ¬„Àâ‡¥Á°Õ¬Ÿà„π ‘Ëß

·«¥≈âÕ¡∑’Ë‡ªî¥√“¬°“√∑“ß ◊ËÕÕ‘‡≈Á°∑√Õπ‘° åºà“π®Õ

∑’Ëº≈‘µ¢÷Èπ ”À√—∫ºŸâ„À≠à‚¥¬µ√ß √à«¡°—∫‡¥Á°‰¥â√—∫°“√

‡≈’È¬ß¥Ÿ®“°æàÕ·¡à ∑’Ë ‰¡à¡’§«“¡ ¡Ë”‡ ¡Õ„π°“√Ωñ°

√–‡∫’¬∫«‘π—¬ (inconsistency) ®–¬‘Ëß∑”„Àâ∑—°…–

°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß

‚¥¬‡©æ“–¥â“π°“√§«∫§ÿ¡µπ‡Õß·¬à≈ß ·µàÀ“°‡¥Á°

¥Ÿ√“¬°“√‚∑√∑—»πå∑’Ë¡’§ÿ≥¿“æ Ÿß ‚¥¬∑’Ë‰¡à¡’‚¶…≥“

‡≈¬ ®– —¡æ—π∏å°—∫∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√

®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß¡“°¢÷Èπ‰¥â À“°æàÕ·¡à

 “¡“√∂µÕ∫ πÕßµàÕ≈Ÿ°Õ¬à“ß‡À¡“– ¡√à«¡¥â«¬(66)

¥—ßπ—Èπ°ÿ¡“√·æ∑¬å®÷ß¡’∫∑∫“∑ ”§—≠„π°“√

∑”„ÀâæàÕ·¡à À√◊ÕºŸâ‡≈’È¬ß¥Ÿ¡’§«“¡µ√–Àπ—°‡°’Ë¬«°—∫

Õ‘∑∏‘æ≈¢Õß ◊ËÕÕ‘‡≈Á°∑√Õπ‘° åºà“π®ÕµàÕ∑—°…–°“√

∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß‚¥¬

‡©æ“–°“√§«∫§ÿ¡µπ‡Õß √«¡∑—Èß ◊ËÕÕ‘‡≈Á°∑√Õπ‘° å

ºà“π®Õ°Á¬—ß¡’º≈µàÕæ—≤π“°“√ æƒµ‘°√√¡ ·≈–

 ÿ¢¿“æ¢Õß‡¥Á°¥â«¬ „π°√≥’∑’Ë‰¡à “¡“√∂À≈’°‡≈’Ë¬ß

°“√„™â ◊ËÕÕ‘‡≈Á°∑√Õπ‘° å„π‡¥Á°‰¥â °ÿ¡“√·æ∑¬å§«√

‡πâπ„ÀâæàÕ·¡à„Àâ§«“¡ ”§—≠°—∫°“√‡≈◊Õ° ◊ËÕÕ‘‡≈Á°-

∑√Õπ‘° å∑’Ë¡’§ÿ≥¿“æ‚¥¬‡©æ“– ◊ËÕ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√

»÷°…“ ”À√—∫‡¥Á° ®”°—¥‡«≈“„π°“√‰¥â√—∫ ◊ËÕÕ‘‡≈Á°-

∑√Õπ‘° åºà“π®Õ„ÀâπâÕ¬°«à“ 1-2 ™—Ë«‚¡ßµàÕ«—π ·≈–

§«√‰¥â√—∫ ◊ËÕµà“ßÊ ‰ªæ√âÕ¡°—∫‡¥Á°¥â«¬ µ≈Õ¥®πæàÕ

·¡à§«√µ√–Àπ—°‡°’Ë¬«°—∫°“√„™â ◊ËÕÕ‘‡≈Á°∑√Õπ‘° å

ºà“π®Õ¢Õßµπ‡Õß ·≈–§«“¡ ”§—≠¢Õß°“√∑”°‘®

°√√¡µà“ßÊ √à«¡°—π„π§√Õ∫§√—«‚¥¬ª√“»®“° ◊ËÕ¥â«¬

‡æ◊ËÕ„Àâ‡¥Á°‰¥â√—∫ª√–‚¬™πå®“° ◊ËÕ¡“°∑’Ë ÿ¥ ·≈–¡’

æ—≤π“°“√ æƒµ‘°√√¡·≈– ÿ¢¿“æ∑’Ë¥’µ“¡»—°¬¿“æ∑’Ë

§«√®–‡ªìπ ”À√—∫‡¥Á°·µà≈–√“¬ πÕ°®“°π’È°ÿ¡“√

·æ∑¬å§«√„Àâ§”ª√÷°…“·π–π”·°àæàÕ·¡à‡°’Ë¬«°—∫°“√

‡ΩÑ“√–«—ß ·≈–µ‘¥µ“¡ªí≠À“µà“ßÊ ∑’ËÕ“®®–‡°‘¥¢÷Èπ
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®“° ◊ËÕÕ‘‡≈Á°∑√Õπ‘° åºà“π®Õ‰¥âµ—Èß·µà√–¬–‡√‘Ë¡·√°

‡æ◊ËÕ “¡“√∂«“ß·ºπ„Àâ°“√™à«¬‡À≈◊Õ‡¥Á°‰¥âÕ¬à“ß

‡À¡“– ¡µàÕ‰ª(67)

4. °“√ àß‡ √‘¡‡¥Á°„Àâ¡’ ‚Õ°“ ‡≈àπ∫∑∫“∑

 ¡¡ÿµ‘·∫∫¡’®‘πµπ“°“√ (fantastical pretend-play)

‡¥Á°∑’ËæàÕ·¡à‡ªî¥‚Õ°“ „Àâ¡’°“√‡≈àπ∫∑∫“∑ ¡¡ÿµ‘

·∫∫¡’®‘πµπ“°“√¡’·π«‚πâ¡∑’Ë®–¡’∑—°…–°“√∑”ß“π

¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß‚¥¬‡©æ“–

§«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π ·≈–°“√‡§≈◊ËÕπ

¬â“¬ ¡“∏‘‡æ◊ËÕ®¥®àÕ°—∫ß“πÕ—π„À¡à (attention shift-

ing) ¡“°°«à“‡¥Á°∑’Ë ‰¡à¡’°“√‡≈àπ·∫∫¡’®‘πµπ“°“√

(non-imaginative play) ·≈–‡¥Á°∑’Ë‰¡à¡’‚Õ°“ ‡≈àπ

µ“¡«—¬‡≈¬(68) ∂÷ß·¡â«à“‡¥Á°∑’Ë¡’°“√‡≈àπ∫∑∫“∑ ¡¡ÿµ‘

·∫∫¡’®‘πµπ“°“√®–‰¡à‰¥â¡’°“√§«∫§ÿ¡µπ‡Õß¥’¢÷Èπ

„π°“√»÷°…“¢â“ßµâπ √«¡∑—Èß°“√»÷°…“«‘®—¬°àÕπÀπâ“

π’È°Á‰¡à‰¥â· ¥ßÀ≈—°∞“πÕ¬à“ß™—¥‡®π«à“°“√‡≈àπ ¡¡ÿµ‘

·∫∫¡’®‘πµπ“°“√ (pretend play) ®–™à«¬ àß‡ √‘¡

∑—°…–°“√§«∫§ÿ¡µπ‡Õß ·≈–°“√§«∫§ÿ¡Õ“√¡≥å

(emotional regulation) ¢Õß‡¥Á°‰¥â(69) ·µà‡¥Á°∑’Ë¡’

°“√§«∫§ÿ¡µπ‡Õß¥’ °Á¡—°®–¡’§«“¡®”∑’Ë„™â ”À√—∫

°“√ªØ‘∫—µ‘ß“π∑’Ë¥’√à«¡¥â«¬(2) ¥—ßπ—ÈπæàÕ·¡à§«√ àß‡ √‘¡

„Àâ‡¥Á°¡’ ‚Õ°“ ‰¥â‡≈àπµ“¡«—¬‚¥¬‡©æ“–°“√‡≈àπ

∫∑∫“∑ ¡¡ÿµ‘·∫∫¡’®‘πµπ“°“√ ·∑π∑’Ë®–ª≈àÕ¬„Àâ

‡¥Á°‰¥â√—∫ ◊ËÕÕ‘‡≈Á°∑√Õπ‘° åºà“π®Õ¡“°®π‡°‘π‰ª(67)

‡æ◊ËÕ‡ªìπ°“√ π—∫ πÿπ„Àâ‡¥Á°‰¥âæ—≤π“∑—°…–°“√

∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß¡“°

¢÷Èπ

5. °“√Ωñ° µ‘ —¡ª™—≠≠– (mindful aware-

ness) ´÷Ëß µ‘ —¡ª™—≠≠–À¡“¬∂÷ß§«“¡√–≈÷°‰¥â ·≈–

§«“¡√Ÿâ ÷°µ—«∑—Ë«æ√âÕ¡ ‚¥¬¡’°“√»÷°…“«‘®—¬∑’Ëπà“

 π„®æ∫«à“‡¥Á°Õ“¬ÿ 7-9 ªï ∑’Ë»÷°…“Õ¬Ÿà„π™—Èπª√–∂¡

»÷°…“™—Èπªï∑’Ë 2 ·≈– 3 ∑’Ë¡’°“√§«∫§ÿ¡µπ‡Õß‰¡à§àÕ¬

¥’ ·µàÀ“°‰¥â√—∫°“√ Õπ„ÀâΩñ°‡®√‘≠ µ‘ —¡ª™—≠≠–

„π‚√ß‡√’¬π‡æ’¬ß 30 π“∑’µàÕ§√—Èß  —ª¥“Àå≈– 2 §√—Èß

‡ªìπ‡«≈“ 8  —ª¥“Àå ®–¡’∑—°…–°“√∑”ß“π¥â“π°“√

∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß‚¥¬‡©æ“–¡’°“√

§«∫§ÿ¡æƒµ‘°√√¡ (behavioral regulation) °“√

√Ÿâ§‘¥ ·≈–∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√

¢Õß ¡Õß√–¥—∫ Ÿß‚¥¬√«¡‡æ‘Ë¡¢÷Èπ(70)  ´÷Ëß°“√Ωñ°

‡®√‘≠ µ‘ —¡ª™—≠≠–„π°“√»÷°…“«‘®—¬¢â“ßµâπ®–

‡√‘Ë¡¥â«¬°“√π—Ëß ¡“∏‘ ·≈â«µ“¡¥â«¬°“√Ωñ°§«“¡

µ√–Àπ—°√Ÿâ‡°’Ë¬«°—∫µπ‡Õß (awareness of self)

‚¥¬ºà“π°“√√—∫√Ÿâ∑“ß√–∫∫ª√– “∑ —¡º— ∑—Èß°“√‰¥â¬‘π

°“√‡§≈◊ËÕπ‰À« °“√ —¡º—  °“√√—∫√  ·≈–°“√¡Õß‡ÀÁπ

√«¡∑—Èß°“√§«∫§ÿ¡„Àâ¡’ ¡“∏‘ (attentional regulation)

·≈–°“√µ√–Àπ—°√Ÿâ‡°’Ë¬«°—∫§«“¡§‘¥ ·≈–§«“¡√Ÿâ ÷°

¢Õßµπ‡Õß¥â«¬ πÕ°®“°π’È‡¥Á°¬—ß®–µâÕßΩñ°„Àâ¡’

§«“¡µ√–Àπ—°√Ÿâ‡°’Ë¬«°—∫ºŸâÕ◊Ëπ‚¥¬√—∫√Ÿâ«à“√à“ß°“¬¢Õß

µπ‡Õßπ—ÈπÕ¬Ÿà„πµ”·Àπàß∑’Ë —¡æ—π∏å°—∫ºŸâÕ◊ËπÕ¬à“ß‰√

√«¡∂÷ß°“√µ√–Àπ—°√Ÿâ§«“¡§‘¥ ·≈–§«“¡√Ÿâ ÷°¢Õß

ºŸâÕ◊Ëπ¥â«¬ ́ ÷Ëß°“√Ωñ°‡®√‘≠ µ‘ —¡ª™—≠≠–Õ’°Õ¬à“ßÀπ÷Ëß

§◊Õ ‡¥Á°®–µâÕß¡’§«“¡µ√–Àπ—°√Ÿâ„π ‘Ëß·«¥≈âÕ¡ ‚¥¬

‡©æ“–§«“¡ —¡æ—π∏å ·≈–§«“¡‡™◊ËÕ¡‚¬ß√–À«à“ß∫ÿ§§≈

 ∂“π∑’Ë ·≈– ‘Ëß¢Õßµà“ßÊ ·≈–°“√Ωñ°‡®√‘≠ µ‘

 —¡ª™—≠≠–®–ªî¥∑â“¬¥â«¬°“√ ”√«®√à“ß°“¬¢Õß

µπ‡Õß (body scan)(70) ´÷Ëß°“√¡’ µ‘ —¡ª™—≠≠–®–

‡°’Ë¬«¢âÕß°—∫°“√∑”ß“π¢Õß ¡Õß∑’Ë∑”Àπâ“∑’Ë‡°’Ë¬«°—∫

∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß

√–¥—∫ Ÿß ‰¥â·°à anterior cingulate cortex ·≈–

striatum ´÷Ëß∑”Àπâ“∑’Ë „π°“√§«∫§ÿ¡„Àâ¡’ ¡“∏‘

(attention control)  ¡Õß prefrontal cortex À≈“¬Ê

 à«π √«¡∑—Èß∫√‘‡«≥ limbic ·≈– striatum ∑’Ë∑”

Àπâ“∑’Ë„π°“√§«∫§ÿ¡Õ“√¡≥å (emotion regulation)

·≈– ¡Õß∫√‘‡«≥ insula, prefrontal cortex ¥â“π

„π cingulate cortex ¥â“πÀ≈—ß ·≈– precuneus ∑’Ë

∑”Àπâ“∑’Ë„π°“√¡’§«“¡µ√–Àπ—°√Ÿâ‡°’Ë¬«°—∫µπ‡Õß (self-



241Executive functions: essential skills for children in the challenging world  °Õ∫√—µπå ®‘√æ—≤π°ÿ≈, «’√–»—°¥‘Ï ™≈‰™¬–

awareness)(71)  ¥—ßπ—ÈπæàÕ·¡à§«√‡ªìπ·∫∫Õ¬à“ß∑’Ë¥’

„π°“√¡’ µ‘ —¡ª™—≠≠–„π™’«‘µª√–®”«—π‡æ◊ËÕ™à«¬

æ—≤π“∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß

 ¡Õß√–¥—∫ Ÿß¢ÕßæàÕ·¡à √«¡∑—Èß§«√µ√–Àπ—°∂÷ß

ª√–‚¬™πå¢Õß°“√Ωñ°‡®√‘≠ µ‘ —¡ª™—≠≠– µàÕ∑—°…–

°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß

„π‡¥Á°¥â«¬ ·∑π∑’Ë®–‡πâπ àß‡ √‘¡·µà∑—°…–°“√‡√’¬π

Àπ—ß ◊Õ„π‡¥Á°‡æ’¬ßÕ¬à“ß‡¥’¬«

6. °“√ àß‡ √‘¡‡¥Á°·µà≈–«—¬„ÀâπÕπÀ≈—∫

Õ¬à“ß‡æ’¬ßæÕ ‡¥Á°∑’Ë¡’ —¥ à«π°“√πÕπÀ≈—∫„π‡«≈“

°≈“ß§◊πµàÕ°“√πÕπÀ≈—∫∑—ÈßÀ¡¥µàÕ«—π∑’ËÕ“¬ÿ 1 ªï ¡“°

°«à“ À√◊Õ “¡“√∂πÕπÀ≈—∫µÕπ°≈“ß§◊π‰¥âπ“π¢÷Èπ

®–¡’∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß

 ¡Õß√–¥—∫ Ÿß∑’ËÕ“¬ÿ 4 ªï ¥’°«à“‡¥Á°∑’Ë¡’°“√πÕπÀ≈—∫

„π‡«≈“°≈“ß§◊ππâÕ¬°«à“(72) ´÷Ëß®“°°“√»÷°…“«‘®—¬

¢â“ßµâπ –∑âÕπ„Àâ‡ÀÁπ∂÷ß§«“¡ ”§—≠¢Õß°“√πÕπ«à“

¡’∫∑∫“∑ ”§—≠µàÕ°“√æ—≤π“∑—°…–°“√∑”ß“π¥â“π

°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿßµ—Èß·µà«—¬‡¥Á°‡≈Á°

 à«πÕ’°°“√»÷°…“Àπ÷Ëßæ∫«à“‡¥Á°™—Èπª√–∂¡»÷°…“ªï

∑’Ë 1 ∑’Ë¡’ªí≠À“°“√πÕπµ—Èß·µà°àÕπ«—¬‡√’¬π®–¡’§«“¡

®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘ß“π ·≈–°“√§«∫§ÿ¡µπ‡Õß

ª√–‡¿∑∑’ËµâÕß¬—∫¬—Èßµπ‡ÕßµàÕ ‘Ëß√∫°«πµà“ßÊ (inter-

ference suppression) ≈¥≈ß(73) ‡¥Á°«—¬‡√’¬π

∑’ËπÕπÀ≈—∫‰¡à‡æ’¬ßæÕ (sleep deprivation) ®–

¡’ªí≠À“∑“ß°“√‡√’¬π  ¡“∏‘ —Èπ ·≈–∑—°…–°“√

∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß‰¥â(74)

πÕ°®“°π’È«—¬√ÿàπ∑’ËπÕπÀ≈—∫‰¡à‡æ’¬ßæÕ¬—ß¡’§«“¡

 —¡æ—π∏å°—∫°“√§«∫§ÿ¡µπ‡Õß∑’ËπâÕ¬≈ß ÷́Ëß®–¡’º≈

µàÕ°“√∑”æƒµ‘°√√¡‡ ’Ë¬ßµà“ßÊ ∑’Ë¡’·π«‚πâ¡®–º‘¥

°ÆÀ¡“¬ (delinquency) ¡“°¢÷Èπ¥â«¬(75) ¥—ßπ—Èπ

°ÿ¡“√·æ∑¬å§«√‡πâπæàÕ·¡à„Àâ‡ÀÁπ§«“¡ ”§—≠¢Õß

°“√Ωñ°„Àâ‡¥Á°πÕπÀ≈—∫Õ¬à“ß‡æ’¬ßæÕ‚¥¬°“√ √â“ß

 ÿ¢π‘ —¬°“√πÕπ∑’Ë¥’ (sleep hygiene) ‡æ◊ËÕ™à«¬„Àâ

‡¥Á° “¡“√∂æ—≤π“∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√

®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß √«¡∑—Èßæ—≤π“°“√ ·≈–

°“√‡√’¬π√Ÿâ¢Õß‡¥Á°¥â«¬  πÕ°®“°π’È°ÿ¡“√·æ∑¬å§«√

„Àâ§”ª√÷°…“·π–π”‡°’Ë¬«°—∫º≈°√–∑∫¢Õßªí≠À“

°“√πÕπ ·≈–°“√πÕπÀ≈—∫∑’Ë‰¡à‡æ’¬ßæÕµàÕ°“√‡°‘¥

ªí≠À“∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß

 ¡Õß√–¥—∫ Ÿß √«¡∑—Èßªí≠À“æƒµ‘°√√¡µà“ßÊ¥â«¬

‡π◊ËÕß®“°°“√πÕπÀ≈—∫Õ¬à“ß‡æ’¬ßæÕ‡ªìπ ‘Ëß®”‡ªìπ∑’Ë

®–™à«¬„Àâ‡¥Á° “¡“√∂§«∫§ÿ¡µπ‡Õß ·≈–æƒµ‘°√√¡

µà“ßÊ ‰¥â¥’¢÷Èπ(76,77)

 √ÿª
∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√¢Õß

 ¡Õß√–¥—∫ Ÿß‡ªìπ∑—°…–∑’Ë ”§—≠∑’Ë‡√‘Ë¡æ—≤π“‰¥âµ—Èß

·µàª∞¡«—¬ ´÷Ëß¡’§«“¡ —¡æ—π∏å°—∫°“√æ—≤π“¢Õß

 ¡Õß‚¥¬‡©æ“– ¡Õß à«πÀπâ“∫√‘‡«≥ prefrontal

cortex ªí®®ÿ∫—πæ∫«à“¡’ªí®®—¬µà“ßÊ ∑—Èß®“°µ—«‡¥Á°

‰¥â·°à æ◊ÈπÕ“√¡≥å ª√– ∫°“√≥å„π™à«ß·√°¢Õß™’«‘µ

æ—≤π“°“√¢Õß ¡Õß °“√πÕπÀ≈—∫ ·≈–§«“¡

π—∫∂◊Õµπ‡Õß ªí®®—¬∑“ß ‘Ëß·«¥≈âÕ¡ ‚¥¬‡©æ“–

‡Àµÿ°“√≥å∑’Ë‡ªìπ§«“¡‡§√’¬¥„π™’«‘µ¢Õß‡¥Á°  ◊ËÕ

Õ‘‡≈Á°∑√Õπ‘° åºà“π®Õ °“√‡≈’È¬ß¥Ÿ ·≈–ªí®®—¬∑’ËµâÕß

‰¥â√—∫°“√Ωñ°Ωπ ‡™àπ °“√‡®√‘≠ µ‘ —¡ª™—≠≠– ∑’Ë¡’

Õ‘∑∏‘æ≈µàÕ°“√æ—≤π“∑—°…–°“√∑”ß“π¥â“π°“√

∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß„π‡¥Á° ¥—ßπ—Èπ°ÿ¡“√

·æ∑¬å®÷ß¡’∫∑∫“∑ ”§—≠„π°“√‡πâπ„ÀâæàÕ·¡à‡ÀÁπ

§«“¡ ”§—≠¢Õß°“√æ—≤π“∑—°…–°“√∑”ß“π¥â“π

°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß„Àâ‡À¡“– ¡

µ“¡«—¬ √«¡∑—Èß§«√„Àâ§”ª√÷°…“·π–π”·°àæàÕ·¡à

‡°’Ë¬«°—∫°“√ àß‡ √‘¡°“√‡≈’È¬ß¥Ÿ≈Ÿ°‡™‘ß∫«° ‡æ◊ËÕ™à«¬

„π°“√æ—≤π“∑—°…–¥—ß°≈à“«µ—Èß·µà«—¬‡¥Á°‡≈Á° ‡æ◊ËÕ„Àâ

‡¥Á° “¡“√∂®—¥°“√°—∫ ∂“π°“√≥åµà“ßÊ ∑—Èß∑’Ë§“¥

À«—ß·≈–‰¡à§“¥À«—ß‰¥âÕ¬à“ß‡À¡“– ¡ ¡’§«“¡®¥®àÕ
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„π°“√∑”ß“π„À¡àÊ ®πª√– ∫º≈ ”‡√Á® ¡’§«“¡

 “¡“√∂∑“ß —ß§¡∑’Ë¥’ ·≈–¡’§«“¡‡¢â“„®¡ÿ¡¡Õß

¢ÕßºŸâÕ◊Ëπ¥â«¬ µ≈Õ¥®π‡æ◊ËÕ‡ªìπ√“°∞“π∑’Ë ”§—≠„π

°“√∑’Ë®–∑”„Àâ‡¥Á° “¡“√∂æ—≤π“µπ‡Õß‰¥âµ“¡

»—°¬¿“æ ¡’ ÿ¢¿“æ°“¬ ·≈– ÿ¢¿“æ®‘µ∑’Ë¥’ √«¡∂÷ß

°“√ª√– ∫§«“¡ ”‡√Á®„π°“√‡√’¬π °“√¥”√ß™’«‘µ

·≈–æ—≤π“°“√¥â“π µ‘ªí≠≠“  —ß§¡ ·≈–®‘µ„®∑’Ë¥’
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°“√¢“¥∏“µÿ‡À≈Á° (iron deficiency) ‡ªìπ¿“«–∑’Ëæ∫‰¥â∫àÕ¬„π°ÿ¡“√‡«™ªØ‘∫—µ‘∑—Ë«‰ª √«¡∑—Èß‡ªìπÀπ÷Ëß„π

ªí≠À“ “∏“√≥ ÿ¢¢Õßª√–‡∑»‰∑¬·≈–∑—Ë«‚≈° ∑’Ë àßº≈°√–∑∫µàÕ§ÿ≥¿“æ¢Õßª√–™“°√ ®ππ”‰ª Ÿàªí≠À“ ÿ¢¿“æ

‡»√…∞°‘® ·≈– —ß§¡µ“¡¡“‰¥â ∑—ÈßÊ∑’Ë¿“«–π’È‡ªìπªí≠À“∑’Ë “¡“√∂ªÑÕß°—π‰¥â°Áµ“¡  °“√¢“¥∏“µÿ‡À≈Á°„π™à«ß

·√°¢Õß™’«‘µ®– àßº≈°√–∑∫µàÕ√–∫∫ª√– “∑ ·≈–æ—≤π“°“√¢Õß‡¥Á° ‚¥¬∑’Ë‡¥Á°‰¡à®”‡ªìπµâÕß¡’¿“«–‚≈À‘µ®“ß

(iron deficiency anemia) √à«¡¥â«¬  √«¡∑—Èßº≈°√–∑∫¢Õß°“√¢“¥∏“µÿ‡À≈Á°π—ÈπÕ“®§ßÕ¬Ÿà®π∂÷ß«—¬ºŸâ„À≠à

‡≈¬°Á‰¥â   ¥—ßπ—Èπ°ÿ¡“√·æ∑¬å®÷ß§«√¡’§«“¡√Ÿâ‡°’Ë¬«°—∫º≈°√–∑∫¢Õß°“√¢“¥‡À≈Á°µ—Èß·µà«—¬‡¥Á°‡≈Á° (infancy) «à“

 “¡“√∂ àßº≈°√–∑∫µàÕæ—≤π“°“√·≈–√–∫∫ª√– “∑¢Õß‡¥Á°Õ¬à“ß‰√∫â“ß ‡æ◊ËÕ‡æ‘Ë¡§«“¡µ√–Àπ—°„π°ÿ¡“√‡«™

ªØ‘∫—µ‘¡“°¢÷Èπ √«¡∑—Èß®–‰¥â™à«¬ªÑÕß°—π àß‡ √‘¡„Àâ‡¥Á°¡’‚Õ°“ ‰¥â√—∫ª√–∑“πÕ“À“√∑’Ë¡’∏“µÿ‡À≈Á°‡æ’¬ßæÕµ“¡«—¬

„Àâ°“√«‘π‘®©—¬‡¥Á°∑’Ë¡’°“√¢“¥∏“µÿ‡À≈Á°‰¥âµ—Èß·µà√–¬–‡√‘Ë¡·√° ·≈–„Àâ°“√¥Ÿ·≈√—°…“Õ¬à“ß‡À¡“– ¡µàÕ‰ª ´÷Ëß

∫∑§«“¡π’È®–‡πâπ‡°’Ë¬«°—∫º≈°√–∑∫¢Õß°“√¢“¥∏“µÿ‡À≈Á°µàÕ∑—Èßæ—≤π“°“√ æƒµ‘°√√¡ √–∫∫ª√– “∑ °“√πÕπÀ≈—∫

·≈–º≈°√–∑∫„π√–¬–¬“« √«¡∑—Èßæ¬“∏‘°”‡π‘¥¢Õß°“√¢“¥∏“µÿ‡À≈Á°µàÕº≈°√–∑∫∑“ß√–∫∫ª√– “∑·≈–

æ—≤π“°“√ µ≈Õ¥®π∫∑∫“∑¢Õß°ÿ¡“√·æ∑¬åµàÕº≈°√–∑∫¢Õß°“√¢“¥∏“µÿ‡À≈Á°µàÕ√–∫∫ª√– “∑·≈–æ—≤π“°“√

º≈°√–∑∫¢Õß°“√¢“¥∏“µÿ‡À≈Á°µàÕæ—≤π“°“√‡¥Á°
°“√¢“¥∏“µÿ‡À≈Á°¡’º≈°√–∑∫µàÕæ—≤π“°“√‡¥Á°„π¥â“πµà“ßÊ ∑’Ë ”§—≠¥—ßπ’È

25

Effects of early-life iron deficiency on
neurodevelopmental outcomes

«’√–»—°¥‘Ï ™≈‰™¬–
 “¢“«‘™“æ—≤π“°“√·≈–°“√‡®√‘≠‡µ‘∫‚µ ¿“§«‘™“°ÿ¡“√‡«™»“ µ√å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬



248 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

1. æ—≤π“°“√¥â“π°≈â“¡‡π◊ÈÕ·≈–°“√‡§≈◊ËÕπ

‰À« ‚¥¬‡©æ“–∑’ËµâÕß∑”ß“πÕ¬à“ß‡ªìπ≈”¥—∫¢—ÈπµÕπ

(motor sequencing) ·≈–¡’°“√ª√– “πß“π°—π

¢Õß¡◊Õ∑—Èß Õß¢â“ß (bimanual coordination) ‡¥Á°

∑’Ë‡ªìπ‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°®–¡’æ—≤π“°“√

¥â“π°≈â“¡‡π◊ÈÕ·¢π·≈–¡◊Õ √«¡∑—Èß°“√∑”ß“π

ª√– “π°—π¢Õß°≈â“¡‡π◊ÈÕ·¢π·≈–¡◊ÕÕ¬à“ß‡ªìπ

≈”¥—∫¢—ÈπµÕπ‡æ◊ËÕ∑’Ë®–À¬‘∫¢Õß‡≈àπÕÕ°®“°°≈àÕß

‰¥â·¬à°«à“‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°‡æ’¬ßÕ¬à“ß‡¥’¬« ‚¥¬∑’Ë

‰¡à¡’¿“«–‚≈À‘µ®“ß√à«¡¥â«¬ „π¢≥–∑’Ë‡¥Á°∑’Ë¡’∏“µÿ

‡À≈Á°ª°µ‘®–¡’°“√∑”ß“πª√– “π°—π¢Õß·¢π·≈–

¡◊Õ‰¥â¥’°«à“∑—Èß Õß°≈ÿà¡ ´÷Ëß§«“¡∫°æ√àÕß¢Õßæ—≤π“

°“√¥â“π°≈â“¡‡π◊ÈÕ·≈–°“√‡§≈◊ËÕπ‰À«¥—ß°≈à“« πà“

®–‡°’Ë¬«¢âÕß°—∫°“√∑”ß“π¢Õß dopamine „π ¡Õß

 à«π basal ganglia(1,2) „π¢≥–∑’ËÕ’°°“√»÷°…“Àπ÷Ëß

æ∫«à“‡¥Á°Õ“¬ÿ 5 ªï ·≈–«—¬√ÿàπÕ“¬ÿ 11-14 ªï ∑’Ë¢“¥

∏“µÿ‡À≈Á°Õ¬à“ß‡√◊ÈÕ√—ß¡“µ—Èß·µàÕ“¬ÿ 12-23 ‡¥◊Õπ ®–

¡’æ—≤π“°“√¥â“π°≈â“¡‡π◊ÈÕ≈à“™â“°«à“‡¥Á°·≈–«—¬√ÿàπ

∑’Ë¡’∏“µÿ‡À≈Á°ª°µ‘µ—Èß·µà«—¬‡¥Á°‡≈Á° ÷́Ëß§«“¡º‘¥ª°µ‘

¥—ß°≈à“«®–¬—ß§ß¡’∑‘»∑“ß≈à“™â“Õ¬à“ßµàÕ‡π◊ËÕßµ—Èß·µà

«—¬‡¥Á°®π∂÷ß«—¬√ÿàπ ∑—ÈßÊ∑’Ë‡¥Á°‰¥â√—∫°“√√—°…“¥â«¬

∏“µÿ‡À≈Á°µ—Èß·µà„π™à«ß·√°¢Õß™’«‘µ·≈â«°Áµ“¡(3)

πÕ°®“°π’È°“√»÷°…“«‘®—¬≈à“ ÿ¥∑’Ë‡ªìπ randomized

controlled æ∫«à“‡¥Á°∑’Ë‰¥â√—∫∏“µÿ‡À≈Á°Õ¬à“ß‡À¡“– ¡

µ—Èß·µàÕ“¬ÿ 6  —ª¥“Àå ®π∂÷ß 9 ‡¥◊Õπ ‚¥¬∑’Ë·¡à®–

‰¥â√—∫∏“µÿ‡À≈Á°„π√–À«à“ß°“√µ—Èß§√√¿å¥â«¬À√◊Õ‰¡à

°Áµ“¡ ®–¡’æ—≤π“°“√¥â“π°≈â“¡‡π◊ÈÕ¥’°«à“‡¥Á°∑’Ë‰¥â

√—∫¬“À≈Õ° (placebo) ´÷Ëß°“√»÷°…“«‘®—¬¢â“ßµâπ

· ¥ß„Àâ‡ÀÁπ«à“°“√„Àâ∏“µÿ‡À≈Á°„π™à«ß«—¬‡¥Á°‡≈Á° ®–

™à«¬ àß‡ √‘¡æ—≤π“°“√¥â“π°≈â“¡‡π◊ÈÕ„π‡¥Á°‰¥â(4)

2. æ—≤π“°“√¥â“π —ß§¡-Õ“√¡≥å (social-

emotional development) ‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°

∑—Èß∑’Ë¡’‚≈À‘µ®“ß ·≈–‰¡à¡’‚≈À‘µ®“ß∑’ËÕ“¬ÿ 9-10 ‡¥◊Õπ

®–¡’æ—≤π“°“√¥â“π —ß§¡-Õ“√¡≥åº‘¥ª°µ‘ ‚¥¬æ∫

«à“‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°®–¢’ÈÕ“¬ (shyness) ‰¡à “¡“√∂

√—∫√ŸâµàÕ ‘Ëß‡√â“„À¡à ‰¡à§àÕ¬¡’ à«π√à«¡ (orientation-

engagement) ·≈–„™â‡«≈“π“π°«à“®–¡’ à«π√à«¡„π

°“√‡≈àπ‡≈’¬π·∫∫°—∫ºŸâ∑¥ Õ∫ √«¡∑—Èß∂Ÿ°ª≈Õ∫‚¬π

‰¥â¬“° (soothability) ·≈–¡’Õ“√¡≥å‡™‘ß∫«° (posi-

tive affect) πâÕ¬(5)  πÕ°®“°π’È‡¥Á°∑’Ë‡ªìπ‚√§‚≈À‘µ

®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°®–¡’æ—≤π“°“√¥â“π —ß§¡-

Õ“√¡≥å·¬à∑’Ë ÿ¥ µ“¡¡“¥â«¬‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°·µà

‰¡à¡’‚≈À‘µ®“ß√à«¡¥â«¬ ∂÷ß·¡â«à“‡¥Á°‡À≈à“π’È®–‰¥â√—∫

°“√√—°…“¥â«¬∏“µÿ‡À≈Á°·≈â«°Áµ“¡ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫‡¥Á°∑’Ë¡’∏“µÿ‡À≈Á°‡æ’¬ßæÕµ—Èß·µà«—¬‡¥Á°‡≈Á° ¥—ßπ—Èπ

°“√»÷°…“¥—ß°≈à“«®÷ß –∑âÕπ„Àâ‡ÀÁπ∂÷ß§«“¡ ”§—≠

¢Õß§«“¡º‘¥ª°µ‘¢Õßæ—≤π“°“√¥â“π —ß§¡·≈–

Õ“√¡≥å„π‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°‚¥¬∑’Ë ‰¡àµâÕß¡’ ‚≈À‘µ

®“ß°Á‰¥â À√◊Õ·¡â·µà‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°®–‰¥â√—∫°“√

√—°…“¥â«¬∏“µÿ‡À≈Á°‰ª·≈â«°Áµ“¡ °Á‰¡à “¡“√∂™à«¬

∫√√‡∑“Õ“°“√æ—≤π“°“√¥â“π —ß§¡·≈–Õ“√¡≥å„Àâ

‡ªìπª°µ‘‰¥â  πÕ°®“°π’È‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°¬—ß¡’

§«“¡‡ ’Ë¬ßµàÕ°“√ √â“ßªØ‘ —¡æ—π∏å°—∫æàÕ·¡àÀ√◊Õ

ºŸâ‡≈’È¬ß¥Ÿ∑’ËÕ“®®–‰¡à‡À¡“– ¡µ“¡¡“‰¥â(5)  Õ—π‡ªìπº≈

¡“®“°°“√∑’Ë¡’æ—≤π“°“√¥â“π —ß§¡·≈–Õ“√¡≥åº‘¥

ª°µ‘µ“¡∑’Ë√–∫ÿ‰«â¢â“ßµâπ ‚¥¬‡©æ“–Õ¬à“ß¬‘ËßÀ“°

æàÕ·¡à¡’ªí≠À“∑“ß®‘µ‡«™√à«¡¥â«¬ °Á®–¬‘Ëß∑”„Àâ¡’

ªí≠À“§«“¡ —¡æ—π∏å√–À«à“ß‡¥Á°°—∫æàÕ·¡à¡“°¢÷Èπ

Õ¬à“ß‰√°Áµ“¡¡’°“√»÷°…“ randomized ¢Õß°“√

√—°…“¥â«¬°“√„Àâ∏“µÿ‡À≈Á° °Áæ∫«à“‡¥Á°∑’Ë‰¥â√—∫∏“µÿ‡À≈Á°

®–¡’Õ“√¡≥å‡™‘ß∫«° ·≈–¡’ªØ‘ —¡æ—π∏å∑“ß —ß§¡

¡“°¢÷Èπ „π∫“ß°“√»÷°…“¥â«¬(6) ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß

À“°¿“«–‚≈À‘µ®“ßπ—Èπ‰¥â√—∫°“√·°â ‰¢°àÕπ∑’Ë‡¥Á°®–

¡’Õ“¬ÿ§√∫ 2 ªï ∑—ÈßÊ∑’Ë°“√»÷°…“«‘®—¬„π‡¥Á°Õ“¬ÿ 4 ªï

∑’Ë‡§¬‡ªìπ‚√§‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°Õ¬à“ß

‡√◊ÈÕ√—ßπ—Èπ ¡—°¡’Õ“√¡≥å‡™‘ß∫«° ·≈–¡’§«“¡Õ¥∑π
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µàÕ§«“¡√Ÿâ ÷°§—∫¢âÕß„®πâÕ¬°«à“ √«¡∑—Èß¡—°™Õ∫¡’

æƒµ‘°√√¡‡À¡◊ÕπÕ¬Ÿà‡©¬Ê ·≈–°≈àÕ¡µ—«‡Õß∑“ß

√à“ß°“¬¡“°¢÷Èπ‡¡◊ËÕµâÕßÕ¬Ÿà„π ∂“π°“√≥å∑’ËµâÕß™–≈Õ

§«“¡æ÷ßæÕ„®„Àâ ‰¥â„π∑—π∑’ (delay of gratification

situation)(7) °Áµ“¡

3. æ—≤π“°“√¥â“π µ‘ªí≠≠“ (cognitive de-

velopment) ‡¥Á°Õ“¬ÿ 9 ‡¥◊Õπ ∑’Ë‡ªìπ‚√§‚≈À‘µ®“ß

®“°°“√¢“¥∏“µÿ‡À≈Á°®–¡’§«“¡‡¢â“„®∂÷ß°“√§ßÕ¬Ÿà

¢Õß ‘Ëßµà“ßÊ ·¡â«à“‡¥Á°®–¡Õß‰¡à‡ÀÁπ ‘Ëß¢Õßπ—Èπ·≈â«

°Áµ“¡ (object permanence) ¡’§«“¡®”√–¬– —Èπ∑’Ë

„™â ”À√—∫°“√‡°Á∫√À—  ·≈–°“√‡√’¬°¢âÕ¡Ÿ≈§«“¡

∑√ß®”ÕÕ°¡“„™â (short-term memory encoding

and/or retrieval) ·¬à∑’Ë ÿ¥ ´÷Ëß‡©æ“– object per-

manence ‡∑à“π—Èπ∑’Ëæ∫§«“¡ —¡æ—π∏å°—∫√–¥—∫

§«“¡√ÿπ·√ß¢Õß°“√¢“¥∏“µÿ‡À≈Á° ‚¥¬®–¡’§«“¡

∫°æ√àÕß¡“°∑’Ë ÿ¥„π°≈ÿà¡∑’Ë¡’¿“«–‚≈À‘µ®“ß√à«¡¥â«¬

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°·µà‰¡à¡’¿“«–

‚≈À‘µ®“ß√à«¡¥â«¬ ·≈–‡¥Á°ª°µ‘(8)  πÕ°®“°π’ÈÀ“°

‡¥Á°∑’Ë‡ªìπ‚√§‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á° ·≈–¡’

§«“¡∫°æ√àÕß¢Õß∑—°…–¥â“π —ß§¡-Õ“√¡≥å√à«¡¥â«¬

§◊Õ ‡¥Á°∑’Ë‰¡à “¡“√∂√—∫√ŸâµàÕ ‘Ëß‡√â“„À¡à ·≈–‰¡à§àÕ¬¡’

 à«π√à«¡∑“ß —ß§¡°—∫∫ÿ§§≈Õ◊Ëπ ®–¬‘Ëß¡’æ—≤π“°“√

¥â“π µ‘ªí≠≠“≈à“™â“°«à“‡¥Á°∑’Ë‰¡à¡’§«“¡∫°æ√àÕß¢Õß

∑—°…–¥â“π —ß§¡-Õ“√¡≥å√à«¡¥â«¬(8)

‡¥Á°Õ“¬ÿ 12-23 ‡¥◊Õπ∑’Ë‡ªìπ‚√§‚≈À‘µ®“ß®“°

°“√¢“¥∏“µÿ‡À≈Á°®–¡’§–·ππæ—≤π“°“√¥â“π µ‘

ªí≠≠“ ·≈–¥â“π°≈â“¡‡π◊ÈÕµË”∑—Èß®“°°“√µ√«®ª√–‡¡‘π

µ—Èßµâπ (baseline) ·≈– 3 ‡¥◊ÕπÀ≈—ß®“°°“√√—°…“

¥â«¬°“√‰¥â√—∫∏“µÿ‡À≈Á° ´÷Ëßª√–‡¡‘π¥â«¬ Bayley

Scales of Infant Development ‚¥¬‡©æ“–Õ¬à“ß

¬‘ËßÀ“°‡¥Á°¡’°“√¢“¥∏“µÿ‡À≈Á°‡√◊ÈÕ√—ß °Á®–æ∫§«“¡

º‘¥ª°µ‘¢Õßæ—≤π“°“√¥â“π µ‘ªí≠≠“Õ¬à“ßµàÕ‡π◊ËÕß

‰¥â(9,10) ·≈–‡¡◊ËÕµ‘¥µ“¡‡¥Á°°≈ÿà¡π’È ‰ª®π∂÷ßÕ“¬ÿ 11-

14 ªï ‚¥¬∑’Ë‰¡à¡’°“√¢“¥∏“µÿ‡À≈Á°·≈â« ‡¥Á°°Á¬—ß¡’

√–¥—∫‡™“«πåªí≠≠“¥â“π∑’Ë „™â¿“…“ ·≈–‡™“«πå

ªí≠≠“‚¥¬√«¡∫°æ√àÕß √«¡∑—Èß¬—ß¡’ªí≠À“¥â“π°“√

‡¢’¬πÀπ—ß ◊Õ §≥‘µ»“ µ√å ®πÕ“®µâÕß‰¥â√—∫°“√

™à«¬‡À≈◊Õæ‘‡»…¥â“π°“√‡√’¬π ·≈–¡—°®–‡√’¬π È́”™—Èπ

√à«¡¥â«¬(10,11) πÕ°®“°π’Èæ—≤π“°“√¥â“π µ‘ªí≠≠“

¡—°®–‡æ‘Ë¡¢÷Èπµ“¡√–¥—∫Œ’‚¡‚°≈∫‘π∑’Ë Ÿß¢÷Èπ„π‡¥Á°∑’Ë

¢“¥∏“µÿ‡À≈Á° ·µà√–¥—∫Œ’‚¡‚°≈∫‘π∑’Ë‡ª≈’Ë¬π·ª≈ßπ’È

®–‰¡à —¡æ—π∏å°—∫æ—≤π“°“√¥â“π µ‘ªí≠≠“„π‡¥Á°∑’Ë‰¡à

¢“¥∏“µÿ‡À≈Á° ´÷Ëß®“°°“√»÷°…“µà“ßÊ∑’Ëºà“π¡“¡—°æ∫

«à“‚√§‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°®–∑”„Àâ¡’æ—≤π“

°“√¥â“π µ‘ªí≠≠“·¬à∑’Ë ÿ¥‚¥¬¡’§«“¡ —¡æ—π∏å°—∫

√–¥—∫Œ’‚¡‚°≈∫‘πµ“¡∑’Ë√–∫ÿ‰«â¢â“ßµâπ „π¢≥–∑’Ë®–‰¡à

æ∫§«“¡ —¡æ—π∏å¥—ß°≈à“«‡≈¬„π‡¥Á°∑’Ë¡’∏“µÿ‡À≈Á°Õ¬Ÿà

„π√–¥—∫ª°µ‘(12)

4. ∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√®—¥°“√

¢Õß ¡Õß√–¥—∫ Ÿß (executive functions) ‚¥¬

‡©æ“–°“√§«∫§ÿ¡§«“¡¬—∫¬—Èßµπ‡Õß (inhibitory

control) ‡¥Á°∑’Ë¡’ ‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°

µ—Èß·µà«—¬‡¥Á°‡≈Á°∂÷ß·¡â«à“®–‰¥â√—∫°“√√—°…“¥â«¬∏“µÿ

‡À≈Á°‰ª·≈â«°Áµ“¡ ·µà‡¡◊ËÕµâÕß∑”°“√∑¥ Õ∫¥â“π

°“√§«∫§ÿ¡§«“¡¬—∫¬—Èßµπ‡Õß∑’ËÕ“¬ÿ 10 ªï ®–æ∫«à“

¡’°“√µÕ∫ πÕß™â“ ·≈–º‘¥æ≈“¥¡“°¢÷Èπ(13) ´÷Ëß®“°

°“√»÷°…“«‘®—¬¥—ß°≈à“« –∑âÕπ„Àâ‡ÀÁπ∂÷ß§«“¡ ”§—≠

¢Õß‚√§‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°«à“ àßº≈

°√–∑∫„π√–¬–¬“«µàÕ°√–∫«π°“√ √â“ßª≈Õ°Àÿâ¡„¬

ª√– “∑ (myelination) ·≈–/À√◊Õ«ß®√°“√∑”ß“π

¢Õß ¡Õß∫√‘‡«≥ prefrontal-striatal ´÷Ëß¡’ “√

dopamine ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∑”ß“π¢Õß«ß®√¥—ß°≈à“«

º≈°√–∑∫¢Õß°“√¢“¥∏“µÿ ‡À≈Á°µàÕ
æƒµ‘°√√¡‡¥Á°

ªí®®ÿ∫—π‡ªìπ∑’Ë∑√“∫·πà™—¥·≈â««à“‡¥Á°∑’Ë‡ªìπ
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‚√§‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°®–¡’§«“¡ —¡æ—π∏å

°—∫æƒµ‘°√√¡°“√√âÕß°≈—Èπ‡¢’¬« (breath-holding

spells) ‰¥â(10)  πÕ°®“°π’È‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°¬—ß¡’

Õ“√¡≥åÀßÿ¥Àß‘¥ßà“¬°«à“‡¥Á°ª°µ‘ ®÷ß∑”„Àâ‡æ‘Ë¡§«“¡

‡ ’Ë¬ß„π°“√‡°‘¥æƒµ‘°√√¡°“√√âÕß°≈—Èπ‡¢’¬«‰¥â‚¥¬

‡©æ“–Õ¬à“ß¬‘ËßÀ“°‡¥Á°‡°‘¥§«“¡√Ÿâ ÷°§—∫¢âÕß„®(10)

πÕ°®“°π’È‡¥Á°∑’Ë√âÕß°≈—Èπ‡¢’¬«∫àÕ¬Ê √à«¡°—∫¡’¿“«–

‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°√à«¡¥â«¬®–µÕ∫ πÕß

¥’µàÕ°“√√—°…“¥â«¬°“√‰¥â√—∫∏“µÿ‡À≈Á°(10)

‡¥Á°∑’Ë‡ªìπ‚√§‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°

‚¥¬‡©æ“–„π™à«ß 2 ªï·√°¢Õß™’«‘µ®–¡’º≈µàÕ

æƒµ‘°√√¡µà“ßÊ¢Õß‡¥Á°‰¥â ‡™àπ ¡’√–¥—∫°“√µÕ∫

 πÕßµàÕ∫ÿ§§≈·≈– ‘Ëß‡√â“µà“ßÊ≈¥≈ß ‰¡à§àÕ¬µ◊Ëπµ—«

Àßÿ¥Àß‘¥ßà“¬ ¬—∫¬—Èßµπ‡Õß¡“°‡°‘π‰ª ·≈–¢’È¢≈“¥

¡“°°«à“‡¥Á°ª°µ‘(12,14) ‡¥Á°°àÕπ«—¬‡√’¬π∑’Ë¢“¥∏“µÿ

‡À≈Á°‚¥¬∑’Ë¡’À√◊Õ‰¡à¡’ ‚≈À‘µ®“ß√à«¡¥â«¬ ¡—°®–¡’

Õ“°“√ ¡“∏‘ —Èπ¡“°°«à“‡¥Á°ª°µ‘ ®π¡’º≈∑”„Àâ‡°‘¥

§«“¡¬“°≈”∫“°µàÕ°“√æ—≤π“∑—°…–°“√∑”ß“π¥â“π

°“√∫√‘À“√®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿßµ“¡¡“‰¥â(10)

‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°Õ¬à“ß‡√◊ÈÕ√—ßµ—Èß·µà«—¬‡¥Á°

‡≈Á°®–¡’ªí≠À“æƒµ‘°√√¡∑—Èß·∫∫· ¥ßÕÕ° (exter-

nalizing problems) ·≈–ªí≠À“æƒµ‘°√√¡·∫∫‡°Á∫

°¥ (internalizing problems) µ—Èß·µàÕ“¬ÿ 5 ∂÷ß 11-

14 ªï ¡“°°«à“‡¥Á°∑’Ë¡’∏“µÿ‡À≈Á°Õ¬Ÿà„π√–¥—∫ª°µ‘µ—Èß

·µà«—¬‡¥Á°‡≈Á°(15) πÕ°®“°π’È‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°Õ¬à“ß

‡√◊ÈÕ√—ß∑’Ë¡’°“√‡§≈◊ËÕπ‰À«πâÕ¬ (low physical acti-

vity) µ—Èß·µà«—¬‡¥Á°‡≈Á° ®–¡’ªí≠À“æƒµ‘°√√¡·∫∫

· ¥ßÕÕ°Õ¬à“ßµàÕ‡π◊ËÕßµ—Èß·µà«—¬°àÕπ‡√’¬π®π∂÷ß«—¬

√ÿàπµÕπµâπ‰¥â(15) ´÷Ëß‡¥Á°∑’Ë¡’°“√‡§≈◊ËÕπ‰À«πâÕ¬ À√◊Õ

‰¡à§àÕ¬µ◊Ëπµ—«®“°°“√¢“¥∏“µÿ‡À≈Á°¡—°®–¡’ªØ‘ —¡æ—π∏å

°—∫ºŸâ‡≈’È¬ß¥Ÿ≈¥≈ß ∑”„Àâ¢“¥°“√‡ΩÑ“µ‘¥µ“¡  àß‡ √‘¡

√–‡∫’¬∫«‘π—¬ À√◊Õ‰¥â√—∫°“√‡≈’È¬ß¥Ÿ‡™‘ß∫«°Õ¬à“ß

‡À¡“– ¡®“°æàÕ·¡à ®ππ”‰ª Ÿàªí≠À“æƒµ‘°√√¡µà“ßÊ

¡“°¢÷Èπ‰¥â

º≈°√–∑∫¢Õß°“√¢“¥∏“µÿ‡À≈Á°µàÕ√–∫∫
ª√– “∑

‡¥Á°Õ“¬ÿ 2 ‡¥◊Õπ∑’Ë¢“¥∏“µÿ‡À≈Á°µ—Èß·µàÕ¬Ÿà„π

§√√¿å¡“√¥“ ·≈–™à«ß·√°‡°‘¥ (fetal-neonatal iron

deficiency) ®–¡’§«“¡®”∑’Ë‡°‘¥®“°°“√√—∫√Ÿâ ·≈–

·¬°·¬–‡ ’¬ß¢Õß·¡à°—∫‡ ’¬ß¢Õß§π·ª≈°Àπâ“

(auditory recognition memory) ́ ÷Ëß«—¥®“° event-

related potentials (ERP) ‰¥â·¬à°«à“‡¥Á°∑’Ë¡’∏“µÿ

‡À≈Á°Õ¬Ÿà„π√–¥—∫ª°µ‘(16) ‚¥¬º≈®“°°“√»÷°…“¢â“ß

µâππà“®–‡°’Ë¬«¢âÕß°—∫º≈°√–∑∫¢Õß°“√¢“¥∏“µÿ

‡À≈Á°∑’Ë¡’µàÕ ¡Õß∫√‘‡«≥ hippocampus ∑’Ë°”≈—ß

æ—≤π“ ́ ÷Ëß¡’∫∑∫“∑ ”§—≠µàÕ§«“¡∑√ß®”¢Õß‡¥Á° ‡¥Á°

∑’Ë¢“¥∏“µÿ‡À≈Á°Õ“®‰¡à “¡“√∂‡™◊ËÕ¡‚¬ß‡ ’¬ß¢Õß·¡à

°—∫ª√– ∫°“√≥å∑’Ë‡§¬‰¥â¬‘π‡ ’¬ß¢Õß·¡à∑’Ëºà“π¡“

À√◊ÕÕ“®°≈à“«Õ’°π—¬Àπ÷Ëß«à“‡¥Á°°≈ÿà¡π’È¬—ß‰¡à¡’§«“¡

 “¡“√∂‡æ’¬ßæÕ∑’Ë®–· ¥ß§«“¡§ÿâπ‡§¬°—∫‡ ’¬ß¢Õß

·¡à „π°“√∑’Ë®–°√–µÿâπ°√–∫«π°“√√—∫√Ÿâ ‰¥âÕ¬à“ß

√«¥‡√Á«æÕ πÕ°®“°π’Èº≈¢Õß°“√»÷°…“«‘®—¬¥—ß°≈à“«

Õ“®·ª≈‰¥â«à“‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°Õ“®¡’ªí≠À“„π°“√

‡°Á∫√À— ‡ ’¬ß¢Õß§π·ª≈°Àπâ“ (trouble-encoding

the strangerûs voice) ®÷ß‰¡à “¡“√∂∑”„Àâ¡’§«“¡

®”∑’Ë∑—π ¡—¬‰¥â ‡¡◊ËÕ‰¥â¬‘π‡ ’¬ß¢Õß§π·ª≈°Àπâ“´È”Ê

Õ’° °Á‰¡à “¡“√∂√—∫√Ÿâ·≈–·¬°·¬–‰¥â πÕ°®“°π’È‡¥Á°

∑’Ë¢“¥∏“µÿ‡À≈Á°¡—°‰¡à§àÕ¬µ◊Ëπµ—« ·≈–Õ¬“°¡’ à«π

√à«¡∑“ß —ß§¡-Õ“√¡≥å¡“°π—° ®÷ß∑”„Àâ ‰¡à¡’§«“¡

 “¡“√∂„π°“√·¬°·¬–‡ ’¬ß¢Õß·¡à ·≈–§π·ª≈°

Àπâ“‰¥âÕ¬à“ß™—¥‡®π(16)

‡¥Á°Õ“¬ÿ 4 ªï ∑’Ë‡§¬‡ªìπ‚√§‚≈À‘µ®“ß®“°°“√

¢“¥∏“µÿ‡À≈Á°®–¡’ latency ¢Õß∑—Èß auditory brain-

stem response ·≈– visual-evoked potential

(VEP) §àÕπ¢â“ß¬“«(17) ´÷ËßÀ¡“¬∂÷ß¡’§«“¡‡√Á«„π
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°“√ àß —≠≠“≥ºà“π∑“ß√–∫∫ª√– “∑ —¡º— ∑—Èß°“√

‰¥â¬‘π·≈–°“√¡Õß‡ÀÁπ§àÕπ¢â“ß™â“ ‚¥¬πà“®–‡°’Ë¬«

¢âÕß°—∫°“√ √â“ßª≈Õ°Àÿâ¡„¬ª√– “∑∑’Ë∫°æ√àÕß„π

‡¥Á°°≈ÿà¡π’È ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡¥Á°°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à¡’

¿“«–´’¥√à«¡¥â«¬

‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°µ—Èß·µà°àÕπ·≈–À≈—ß§≈Õ¥

®–¡’§≈◊Ëπ ¡Õß∫√‘‡«≥ frontal ¥â“π¢«“∑’Ë‰¡à ¡¡“µ√

°—π (right frontal EEG asymmetry) ¡“°°«à“‡¥Á°

∑’Ë¢“¥∏“µÿ‡À≈Á°‡©æ“–°àÕπ§≈Õ¥ À√◊ÕÀ≈—ß§≈Õ¥

‡æ’¬ßÕ¬à“ß‡¥’¬« ·≈–‡¥Á°∑’Ë‰¡à¡’°“√¢“¥∏“µÿ‡À≈Á°‡≈¬

‚¥¬≈—°…≥–¢Õß§≈◊Ëπ ¡Õß¥—ß°≈à“«πà“®–‡°’Ë¬«¢âÕß

°—∫æƒµ‘°√√¡°“√·¬°µ—« ·≈–Õ“√¡≥å‡™‘ß≈∫¢Õß

‡¥Á°(18)  ¥—ßπ—Èπ°“√»÷°…“«‘®—¬¢â“ßµâπ –∑âÕπ„Àâ‡ÀÁπ

∂÷ß§«“¡ ”§—≠¢Õß™à«ß‡«≈“∑’Ë‡¥Á°¡’°“√¢“¥∏“µÿ‡À≈Á°

´÷Ëß∂â“À“°°“√¢“¥∏“µÿ‡À≈Á°π—Èπ‡°‘¥¢÷Èπ∑—Èß°àÕπ·≈–

À≈—ß§≈Õ¥°Áπà“®– àßº≈°√–∑∫µàÕ§«“¡º‘¥ª°µ‘∑“ß

√–∫∫ª√– “∑¡“°°«à“°“√¢“¥∏“µÿ‡À≈Á°‡æ’¬ß™à«ß

‡«≈“„¥‡«≈“Àπ÷Ëß

º≈°√–∑∫¢Õß°“√¢“¥∏“µÿ‡À≈Á°µàÕ°“√
πÕπÀ≈—∫

ªí®®ÿ∫—π‡ªìπ∑’Ë∑√“∫Õ¬à“ß™—¥‡®π·≈â««à“°“√

¢“¥∏“µÿ‡À≈Á°Õ“®‡ªìπ “‡Àµÿ ”§—≠¢Õß restless

leg syndrome (RLS) ∑—Èß„π‡¥Á°·≈–ºŸâ„À≠à ´÷Ëß°“√

¢“¥∏“µÿ‡À≈Á°®–¡’º≈µàÕ°“√‡√‘Ë¡·≈–§«“¡√ÿπ·√ß

¢ÕßÕ“°“√ RLS  ¥—ßπ—Èπ°“√„Àâ∏“µÿ‡À≈Á°®÷ß‡ªìπ°“√

√—°…“Àπ÷Ëß∑’Ë ”§—≠„πºŸâªÉ«¬∑’Ë‡ªìπ‚√§ RLS(19)

‡¥Á°∑’Ë‡ªìπ‚√§‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°

®–πÕπ„π‡«≈“°≈“ß«—ππ“π°«à“ ·≈–¡’·π«‚πâ¡∑’Ë

®–πÕπ°√– —∫°√– à“¬ (restless) ¡“°°«à“√–À«à“ß

°“√πÕπÀ≈—∫ √«¡∑—Èß¬—ßµ◊Ëπ°≈“ß¥÷° ·≈–¡’√–¬–

‡«≈“„π°“√πÕπÀ≈—∫„π‡«≈“°≈“ß§◊π≈¥≈ß(20) ∂÷ß

·¡â«à“®–‰¥â√—∫°“√√—°…“¥â«¬∏“µÿ‡À≈Á°·≈â«°Áµ“¡ °Á

¬—ßæ∫√Ÿª·∫∫¢Õß°“√πÕπ„π≈—°…≥–¥—ß°≈à“«Õ¬Ÿà(20)

πÕ°®“°π’È‡¥Á°Õ“¬ÿ 4 ªï ∑’Ë‡§¬‡ªìπ‚√§‚≈À‘µ

®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°„π™à«ß«—¬‡¥Á°‡≈Á°®–¡’°“√

‡ª≈’Ë¬π·ª≈ß¢Õß°“√®—¥°“√„π°“√πÕπÀ≈—∫µ≈Õ¥

§◊π (altered sleep organization throughout the

night) ∑—ÈßÊ∑’Ë‡¥Á°®–‰¥â√—∫°“√√—°…“¥â«¬∏“µÿ‡À≈Á°

·≈â«°Áµ“¡ ‚¥¬‡¥Á°∑’Ë‡§¬‡ªìπ‚√§‚≈À‘µ®“ß®“°°“√

¢“¥∏“µÿ‡À≈Á°®–¡’√–¬–‡«≈“¢Õß°“√πÕπÀ≈—∫„π™à«ß

rapid eye movement (REM) ‰¡à‡æ‘Ë¡¢÷Èπµ“¡™à«ß

‡«≈“¢Õß°“√πÕπÀ≈—∫ ´÷Ëß®–·µ°µà“ß®“°‡¥Á°ª°µ‘∑’Ë

¡—°æ∫«à“™à«ßÀπ÷Ëß„π “¡ ÿ¥∑â“¬¢Õß°“√πÕπÀ≈—∫

®–¡’√–¬–‡«≈“¢Õß°“√πÕπÀ≈—∫„π™à«ß REM ¡“°

∑’Ë ÿ¥ µ“¡¡“¥â«¬™à«ßÀπ÷Ëß„π “¡µ√ß°≈“ß ·≈–Àπ÷Ëß

„π “¡·√°¢Õß°“√πÕπÀ≈—∫µ“¡≈”¥—∫(17,20)  πÕ°®“°

π’È‡¥Á°∑’Ë‡ªìπ‚√§‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°¬—ß¡’

°“√®—¥°“√„π°“√πÕπÀ≈—∫µ≈Õ¥§◊π∑’Ë·µ°µà“ß®“°

‡¥Á°ª°µ‘Õ’° ‡™àπ ¡’®”π«π¢Õß°“√πÕπÀ≈—∫„π™à«ß

REM √–À«à“ß‡«≈“Àπ÷Ëß„π “¡·√°¢Õß°“√πÕπ

¡“°°«à“ „™â‡«≈“„π°“√‡¢â“ Ÿà°“√πÕπÀ≈—∫„π™à«ß REM

§√—Èß·√° —Èπ°«à“ ·µà¡’®”π«π°“√πÕπÀ≈—∫„π™à«ß

REM √–À«à“ß‡«≈“Àπ÷Ëß„π “¡µ√ß°≈“ß¢Õß°“√

πÕππâÕ¬°«à“‡¥Á°ª°µ‘ ‡ªìπµâπ(20) ´÷Ëß°≈‰°¢Õß°“√

‡ª≈’Ë¬π·ª≈ß°“√®—¥°“√„π°“√πÕπÀ≈—∫µ≈Õ¥§◊ππ’È

¬—ß‰¡à‡ªìπ∑’Ë∑√“∫·πà™—¥ ‚¥¬Õ“®‡°’Ë¬«¢âÕß°—∫æ—≤π“

°“√≈à“™â“ À√◊Õ‡ªìπ≈—°…≥–æ—≤π“°“√‡©æ“–„π‡¥Á°

∑’Ë‡ªìπ‚√§‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°°Á ‰¥â(20)

πÕ°®“°π’È°“√ª√—∫∑“ß√–∫∫ª√– “∑ (neuromo-

dulation) ‚¥¬ºà“π∑“ß dopamine ÷́Ëß‡ªìπ “√ ◊ËÕ

ª√– “∑∑’Ë¡’∫∑∫“∑ ”§—≠„π°“√§«∫§ÿ¡°“√πÕπÀ≈—∫

(sleep regulation) √«¡∑—Èß°“√ª√—∫§ÿ≥¿“æ ª√‘¡“≥

·≈–√–¬–‡«≈“¢Õß°“√πÕπÀ≈—∫„π™à«ß REM °Á

Õ“®®–¡’º≈µàÕ°“√®—¥°“√„π°“√πÕπÀ≈—∫µ≈Õ¥§◊π

¥â«¬(17)



252 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

º≈°√–∑∫¢Õß°“√¢“¥∏“µÿ‡À≈Á°„π√–¬–¬“«
‡¡◊ËÕµ‘¥µ“¡‡¥Á°∑’Ë‡§¬‡ªìπ‚√§‚≈À‘µ®“ß®“°

°“√¢“¥∏“µÿ‡À≈Á°„π™à«ßÕ“¬ÿ 6-18 ‡¥◊Õπ ®π∂÷ßÕ“¬ÿ

10 ªï °Áæ∫«à“‡¥Á°∑’Ë‡§¬‡ªìπ‚√§‚≈À‘µ®“ß®“°°“√

¢“¥∏“µÿ‡À≈Á°µ—Èß·µà«—¬‡¥Á°‡≈Á°®–‡√’¬π√Ÿâ§”»—æ∑å„À¡àÊ

‚¥¬Õ“»—¬§«“¡®”∑’Ë‡°‘¥®“°°“√√—∫√Ÿâ ‰¥â ‰¡à·µ°µà“ß

®“°‡¥Á°ª°µ‘„π·ßà¢Õß§«“¡∂Ÿ°µâÕß‡™‘ßæƒµ‘°√√¡

°“√‡√’¬π√Ÿâ ·µà‡¥Á°ª°µ‘®–‡√’¬π√Ÿâ§”»—æ∑å„À¡àÊ‰¥â‡√Á«

(¡’ latency  —Èπ°«à“) ·≈–‡¥àπ™—¥ (¡’ amplitude „À≠à

°«à“) ¡“°°«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡¥Á°∑’Ë‡§¬‡ªìπ‚√§

‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°µ—Èß·µà«—¬‡¥Á°‡≈Á° ÷́Ëß

ª√–‡¡‘π¥â«¬ ERP ∂÷ß·¡â«à“‡¥Á°°≈ÿà¡π’È®–‰¥â√—∫°“√

√—°…“¥â«¬∏“µÿ‡À≈Á°·≈â«°Áµ“¡(21)

‡¡◊ËÕµ‘¥µ“¡‡¥Á°∑’Ë ‡§¬¢“¥∏“µÿ‡À≈Á°Õ¬à“ß

√ÿπ·√ß„π™à«ß«—¬‡¥Á°‡≈Á°®π∂÷ßÕ“¬ÿ 19 ªï æ∫«à“

‡¬“«™π°≈ÿà¡π’È¬—ß¡’∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√

®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿßº‘¥ª°µ‘ ‚¥¬‡©æ“–¥â“π

°“√§«∫§ÿ¡§«“¡¬—∫¬—Èßµπ‡Õß §«“¡ “¡“√∂„π°“√

‡ª≈’Ë¬πÀ¡«¥°“√∑”ß“π (set-shifting) ·≈–°“√

«“ß·ºπµà“ßÊ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡¬“«™π∑’Ë¡’∏“µÿ

‡À≈Á°ª°µ‘µ—Èß·µà«—¬‡¥Á°‡≈Á°(22)

„π¢≥–∑’ËÕ’°°“√»÷°…“Àπ÷Ëßµ‘¥µ“¡‡¥Á°∑’Ë‡§¬

¢“¥∏“µÿ‡À≈Á°Õ¬à“ß‡√◊ÈÕ√—ßµ—Èß·µà«—¬‡¥Á°‡≈Á°®π∂÷ßÕ“¬ÿ

‡©≈’Ë¬ 25 ªï °Áæ∫«à“ºŸâ„À≠à∑’Ë‡§¬¢“¥∏“µÿ‡À≈Á°Õ¬à“ß

‡√◊ÈÕ√—ß®–‡√’¬πÀπ—ß ◊Õ‰¡à®∫™—Èπ¡—∏¬¡»÷°…“ ‰¡à»÷°…“

µàÕ„π√–¥—∫°“√»÷°…“¢—ÈπµàÕ‰ª ¡’ ∂“π¿“æ‚ ¥ ¡’

ªí≠À“Õ“√¡≥å ·¬°µ—« ¡’Õ“√¡≥å‡™‘ß≈∫ ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫ºŸâ„À≠à∑’Ë¡’∏“µÿ‡À≈Á°Õ¬à“ß‡æ’¬ßæÕµ—Èß·µà«—¬

‡¥Á°‡≈Á°‚¥¬§«∫§ÿ¡ªí®®—¬∑“ß‡æ» ·≈–‡»√…∞“π–

∑“ß —ß§¡√à«¡¥â«¬·≈â«(23) πÕ°®“°π’È‡¡◊ËÕ«‘‡§√“–Àå

Õ¬à“ß≈–‡Õ’¬¥®–æ∫«à“ºŸâ „À≠à∑’Ë¢“¥∏“µÿ‡À≈Á°µ—Èß·µà

«—¬‡¥Á°‡≈Á°∑’Ë»÷°…“‰¡à®∫™—Èπ¡—∏¬¡»÷°…“π—Èππà“®–‡ªìπ

‡æ√“–¡’ µ‘ªí≠≠“∫°æ√àÕß ªí≠À“∑“ßÕ“√¡≥åÕ—π

‡ªìπº≈¡“®“°ªí≠À“æƒµ‘°√√¡µà“ßÊ„π™à«ß«—¬√ÿàπ(23)

∑—Èßπ’È™à«ß‡«≈“¢Õß°“√¢“¥∏“µÿ‡À≈Á°°Á¡’Õ‘∑∏‘-

æ≈µàÕº≈°√–∑∫∑“ß¥â“π µ‘ªí≠≠“·≈–æƒµ‘°√√¡

¢Õß‡¥Á°«à“®– àßº≈„π√–¬–¬“«À√◊Õ‰¡à ´÷Ëß™à«ß‡«≈“

¢Õß¢“¥∏“µÿ‡À≈Á°∑’Ë ”§—≠ ‰¥â·°à ‡¥Á°∑’Ë§≈Õ¥°àÕπ

°”Àπ¥ ‡¥Á°‡≈Á°Õ“¬ÿπâÕ¬°«à“ 1 ªï ·≈–‡¥Á°«—¬°àÕπ

‡√’¬π(12)

æ¬“∏‘°”‡π‘¥¢Õß°“√¢“¥∏“µÿ‡À≈Á°µàÕº≈
°√–∑∫∑“ß√–∫∫ª√– “∑·≈–æ—≤π“°“√

Dopamine ‡ªìπ “√ ◊ËÕª√– “∑ ”§—≠∑’Ë∑”

Àπâ“∑’Ë§«∫§ÿ¡°√–∫«π°“√√Ÿâ§‘¥ (cognition) Õ“√¡≥å

√“ß«—≈ §«“¡æ÷ßæÕ„® °“√‡§≈◊ËÕπ‰À« ·≈–°“√À≈—Ëß

ŒÕ√å‚¡π(6)  πÕ°®“°π’È dopamine ¬—ß‡ªìπ “√ ◊ËÕ

ª√– “∑À≈—°„π«ß®√¢Õß ¡Õß∫√‘‡«≥ striatum ´÷Ëß

∑”Àπâ“∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∑”ß“π¢Õß ¡Õß√Ÿâ§‘¥¢—Èπ Ÿß

(higher order cognitive) ·≈–°√–∫«π°“√∑“ß

Õ“√¡≥å (emotional processes) √«¡∑—Èßæƒµ‘°√√¡

∑’Ë‡°‘¥®“°·√ß®Ÿß„® (motivated behavior) Õ“√¡≥å

‡™‘ß∫«° °√–∫«π°“√∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‰¥â√“ß«—≈

(reward-related processing) ·≈–°“√∑”ß“π¥â“π

°≈â“¡‡π◊ÈÕ¥â«¬(6) ´÷Ëß°“√¢“¥∏“µÿ‡À≈Á°∑—Èß„π§π·≈–

 —µ«å∑¥≈Õßµ—Èß·µà„π™à«ß·√°¢Õß™’«‘µ ®–∑”„Àâ‡°‘¥

°“√‡ª≈’Ë¬π·ª≈ß„π ¡Õß∫√‘‡«≥ striatum ·≈– basal

ganglia ®π∑”„Àâ¡’§«“¡º‘¥ª°µ‘¢Õß°“√∑”Àπâ“∑’Ë

µà“ßÊµ“¡∑’Ë√–∫ÿ‰«â¢â“ßµâπ(6)  „πÀπŸ∑’Ë¡’¿“«–‚≈À‘µ®“ß

®“°°“√¢“¥∏“µÿ‡À≈Á°®–¡’∏“µÿ‡À≈Á°„π ¡Õß §«“¡

Àπ“·πàπ¢Õßµ—«√—∫ (receptor) D1 ·≈– D2 √«¡∑—Èß

dopamine ·≈– monoamine transporters Õ◊ËπÊ

≈¥≈ß ·≈–¬—ßæ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡¡µ“∫Õ≈‘ ¡

¢Õß dopamine ·≈– serotonin ´÷Ëß¢÷ÈπÕ¬Ÿà°—∫√–¬–

‡«≈“ ·≈–§«“¡√ÿπ·√ß¢Õß°“√¢“¥∏“µÿ‡À≈Á°¥â«¬

´÷ËßÀπŸ®–¡’æƒµ‘°√√¡‡ª≈’Ë¬π·ª≈ß Õ¥§≈âÕß‰ª°—∫
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§«“¡º‘¥ª°µ‘„π ¡Õß ‡™àπ  ”√«® ‘Ëßµà“ßÊ≈¥≈ß

≈—ß‡≈¡“°¢÷Èπ‡¡◊ËÕµâÕß‡º™‘≠°—∫ ‘Ëß„À¡àÊ(6)  πÕ°®“°

π’È§«“¡‡ª≈’Ë¬π·ª≈ß„π ¡Õß¢ÕßÀπŸ∑’Ë¢“¥∏“µÿ‡À≈Á°

¬—ß§ß¡’Õ¬Ÿà®π∂÷ß«—¬ºŸâ„À≠à ∑—ÈßÊ∑’ËÀπŸ®–‰¥â√—∫°“√√—°…“

¥â«¬∏“µÿ‡À≈Á°·≈â«°Áµ“¡  πÕ°®“°§π·≈– —µ«å

∑¥≈Õß∑’Ë¢“¥∏“µÿ‡À≈Á°®–¡’§«“¡º‘¥ª°µ‘¢Õß√–∫∫

dopamine ·≈â« ¬—ßæ∫«à“πà“®–¡’§«“¡º‘¥ª°µ‘¢Õß

°√–∫«π°“√ √â“ßª≈Õ°Àÿâ¡„¬ª√– “∑  ‡π◊ËÕß®“°

∏“µÿ‡À≈Á°¡’∫∑∫“∑ ”§—≠µàÕ°“√∑”Àπâ“∑’Ë „π°“√

 √â“ßª≈Õ°Àÿâ¡„¬ª√– “∑¢Õß oligodendro-

cyte(1,6,10,12,24-26) √«¡∑—Èß dendritogenesis ‡¡µ“-

∫Õ≈‘ ¡∑“ß√–∫∫ª√– “∑Õ◊ËπÊ (neurometabolism)

µ≈Õ¥®πªí®®—¬∑“ßæ—π∏ÿ°√√¡ ·≈–°“√ √â“ß‚ª√µ’π

µà“ßÊ ‚¥¬‡©æ“–„π ¡Õß∫√‘‡«≥ hippocampus

·≈– striatum ¥â«¬(6,10,12,24-26)

√–∫∫ dopamine ∑’Ëº‘¥ª°µ‘®“°°“√¢“¥

∏“µÿ‡À≈Á°Õ“®®–‡ªìπ∑’Ë«ß®√„¥«ß®√Àπ÷Ëß¥—ßµàÕ‰ªπ’È

- Mesocortical pathway À√◊Õ«ß®√°“√

∑”ß“π¢Õß ¡Õß∫√‘‡«≥ prefrontal-striatal ®–∑”

Àπâ“∑’Ë ‡°’Ë¬«°—∫∑—°…–°“√∑”ß“π¥â“π°“√∫√‘À“√

®—¥°“√¢Õß ¡Õß√–¥—∫ Ÿß ‡™àπ °“√§«∫§ÿ¡§«“¡

¬—∫¬—Èßµπ‡Õß °“√«“ß·ºπ °“√¡’ ¡“∏‘®¥®àÕ (sus-

tained attention) §«“¡®”∑’Ë„™â ”À√—∫°“√ªØ‘∫—µ‘

ß“π (working memory) °“√‡°Á∫ ·≈–°“√‡√’¬°

¢âÕ¡Ÿ≈§«“¡∑√ß®”ÕÕ°¡“„™â (memory storage

and retrieval) °“√§«∫§ÿ¡Õ“√¡≥å (emotion

regulation) ·≈–·√ß®Ÿß„®µà“ßÊ (motivation)(6)

- Mesolimbic pathway ‚¥¬ dopamine ®–

¡’∫∑∫“∑ ”§—≠„π°“√°√–µÿâπ ·≈–°“√¬—∫¬—Èßæƒµ‘-

°√√¡µà“ßÊ (behavioral activation and inhibition)

√«¡∑—ÈßÕ“√¡≥å‡™‘ß∫«° ·≈–√“ß«—≈¥â«¬„π«ß®√¥—ß

°≈à“«(12) ∑”„Àâ‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°¡’°“√‡ª≈’Ë¬π

·ª≈ß¢Õßæƒµ‘°√√¡¥â“π —ß§¡·≈–Õ“√¡≥åµ“¡∑’Ë

√–∫ÿ‰«â¢â“ßµâπ ÷́Ëß‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°¡—°®–√–¡—¥

√–«—ßµ—«‡Õß (wary) ≈—ß‡≈ ‡§√àß¢√÷¡ (solemn) ‰¡à¡’

§«“¡ ÿ¢ ·≈–¡’ªØ‘ —¡æ—π∏å∑“ß —ß§¡πâÕ¬‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫‡¥Á°∑’Ë‰¡à¢“¥∏“µÿ‡À≈Á°(6)

- Nigrostriatal pathway ∑”Àπâ“∑’Ë§«∫§ÿ¡

°“√‡§≈◊ËÕπ‰À« ‚¥¬‡©æ“– ¡Õß à«π basal ganglia

¡’∫∑∫“∑ ”§—≠µàÕ°“√‡√’¬π√Ÿâ ·≈–°“√∫√‘À“√

®—¥°“√°“√‡§≈◊ËÕπ‰À«Õ¬à“ß‡ªìπ≈”¥—∫¢—ÈπµÕπ (exe-

cution of sequential movements) ·≈–§«∫§ÿ¡

°“√∑”ß“πª√– “π°—π¢Õß¡◊Õ∑—Èß 2 ¢â“ß  πÕ°®“°π’È

dopamine „π«ß®√ ¡Õßπ’È¬—ß‡°’Ë¬«¢âÕß°—∫°“√ª√—∫

°“√°–æ√‘∫µ“µ“¡∏√√¡™“µ‘ (modulate sponta-

neous eye blink) ¥â«¬‚¥¬ºà“πµ—«√—∫ D1 ·≈–

D2(6) ´÷Ëß‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°¡’·π«‚πâ¡∑’Ë®–¡’

dopamine ∑”ß“π∫°æ√àÕß  ¥—ßπ—Èπ®÷ß¡’°“√°–æ√‘∫

µ“≈¥≈ß‰¥â„π™à«ß·√° ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡¥Á°‡≈Á°∑’Ë

‰¡à¡’‚≈À‘µ®“ß ·≈–À≈—ß®“°∑’Ë‡¥Á°‰¥â√—∫°“√√—°…“¥â«¬

∏“µÿ‡À≈Á°·≈â« Õ—µ√“°“√°–æ√‘∫µ“°Á‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘  Õ¬à“ß‰√°Áµ“¡º≈¢Õß°“√»÷°…“

«‘®—¬¢â“ßµâπ°Á¬—ß‰¡à∑√“∫§«“¡ ”§—≠∑“ß§≈‘π‘°Õ¬à“ß

™—¥‡®π(27)

- Tuberohypophyseal pathway ‚¥¬ dopa-

mine ®“°‰Œ‚ª∏“≈“¡— ®–¬—∫¬—Èß°“√À≈—Ëß prolactin

®“°µàÕ¡„µâ ¡Õß à«πÀπâ“ ‚¥¬ºà“π∑“ßµ—«√—∫ D2

´÷ËßÀπŸ·≈–‡¥Á°‡≈Á°∑’Ë¢“¥∏“µÿ‡À≈Á°®–¡’°“√∑”ß“π

¢Õß dopamine ∫°æ√àÕß°Á®–∑”„Àâ°≈‰°°“√¬—∫¬—Èß

°“√À≈—Ëß prolactin ∑”ß“π≈¥≈ß ®÷ßµ√«®æ∫ pro-

lactin „π´’√—Ë¡ Ÿß¢÷Èπ‰¥â(6)

πÕ°®“°π’È°“√¢“¥∏“µÿ‡À≈Á°„π™à«ß·√°¢Õß

™’«‘µ¬—ß¡’º≈∑”„ÀâÀπŸ¡’°“√ √â“ßª≈Õ°Àÿâ¡„¬ª√– “∑

∫°æ√àÕß ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß¬’π·≈–‚ª√µ’πµà“ßÊ

∑—Èß„π‚¡‡¥≈¢ÕßÀπŸ·≈–≈‘ß¥â«¬ „π§π®–æ∫¡’§«“¡

≈à“™â“¢Õß∑—Èß auditory-evoked potential ·≈–



254 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

VEP µ“¡∑’Ë√–∫ÿ‰«â¢â“ßµâπ ´÷Ëßπà“®–‡ªìπº≈¡“®“°

°“√ √â“ßª≈Õ°Àÿâ¡„¬ª√– “∑∑’Ë≈à“™â“‰¥â √«¡∑—Èß¬—ß

æ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß “√ ◊ËÕª√– “∑Õ◊ËπÊÕ’° ‡™àπ

serotonin, norepinephrine, glutamate, opiate

·≈– cholinergic neurotransmission ∑’Ë‡°’Ë¬«¢âÕß

°—∫°“√¢“¥∏“µÿ‡À≈Á°µ—Èß·µà„π™à«ß·√°¢Õß™’«‘µ¥â«¬(6)

∫∑∫“∑¢Õß°ÿ¡“√·æ∑¬åµàÕº≈°√–∑∫¢Õß
°“√¢“¥∏“µÿ‡À≈Á°µàÕ√–∫∫ª√– “∑·≈–
æ—≤π“°“√

∂÷ß·¡â«à“°“√¢“¥∏“µÿ‡À≈Á°„π™à«ß·√°¢Õß

™’«‘µ®– àßº≈°√–∑∫µàÕ∑—Èßæ—≤π“°“√ æƒµ‘°√√¡

√–∫∫ª√– “∑ °“√πÕπÀ≈—∫ ·≈–¬—ß¡’º≈°√–∑∫„π

√–¬–¬“«¥â«¬ √«¡∑—Èß°“√„Àâ∏“µÿ‡À≈Á°·°à‡¥Á°∑’Ë¢“¥

°ÁÕ“®®–‰¡à “¡“√∂∑”„Àâº≈°√–∑∫π—ÈπÊ¥’¢÷Èπ‰¥â

‡∑à“°—∫‡¥Á°∑’Ë¡’∏“µÿ‡À≈Á°‡æ’¬ßæÕ°Áµ“¡ ·µà°“√„Àâ

§”ª√÷°…“·π–π”·°àæàÕ·¡àÀ√◊ÕºŸâª°§√Õß¢Õß‡¥Á°

‡°’Ë¬«°—∫°“√ àß‡ √‘¡æ—≤π“°“√µ“¡«—¬ °Á¬—ß¡’§«“¡

 ”§—≠„π°“√™à«¬≈¥º≈°√–∑∫¢Õß°“√¢“¥∏“µÿ‡À≈Á°

¥—ß°≈à“« ¥—ßµ—«Õ¬à“ß„π°“√»÷°…“«‘®—¬‚¥¬»“µ√“-

®“√¬å·æ∑¬åÀ≠‘ß‡∫äµ´’Ë ∑’Ëæ∫«à“‡¥Á°∑’Ë‡ªìπ‚√§‚≈À‘µ

®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°∑’Ë‰¥â√—∫°“√ àß‡ √‘¡æ—≤π“

°“√∑’Ë∫â“π (home intervention) ‚¥¬‡πâπ°“√ àß‡ √‘¡

§«“¡ —¡æ—π∏å√–À«à“ß·¡à°—∫‡¥Á° (mother-child

relationship) ´÷ËßºŸâµ‘¥µ“¡®–· ¥ß„Àâ·¡à‡ÀÁπ«à“¡’

°‘®°√√¡∑—Èß∑“ß¿“…“·≈–‰¡à„™â¿“…“Õ–‰√∫â“ß∑’Ë§«√

∑”°—∫‡¥Á°‡≈Á°Õ¬à“ß πÿ° π“π‡æ◊ËÕ àß‡ √‘¡æ—≤π“

°“√¥â“π µ‘ªí≠≠“  —ß§¡·≈–Õ“√¡≥å¢Õß‡¥Á° „Àâ

§«“¡‡ÀÁπ –∑âÕπ°≈—∫‡™‘ß∫«°·°à·¡à (positive

feedback) Õ¿‘ª√“¬‡°’Ë¬«°—∫æ—≤π“°“√·≈–

æƒµ‘°√√¡‡¥Á° √«¡∑—È ß§«“¡ —¡æ—π∏å¿“¬„π

§√Õ∫§√—«∑’Ë·¡àÕ“®¡’§«“¡°—ß«≈ µ≈Õ¥®π·π«∑“ß

„π°“√·°â ‰¢ªí≠À“ „Àâ‡Õ° “√¢âÕ¡Ÿ≈µà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß

·≈– àß‡ √‘¡·¡à„Àâ¡’ªØ‘ —¡æ—π∏å°—∫‡¥Á°Õ¬à“ß‡À¡“–

 ¡(28) ´÷Ëßæ∫«à“‡¥Á°∑’Ë‡ªìπ‚√§‚≈À‘µ®“ß®“°°“√¢“¥

∏“µÿ‡À≈Á°∑’Ë ‰¥â√—∫°“√ àß‡ √‘¡æ—≤π“°“√∑’Ë∫â“πµ“¡

∑’Ë√–∫ÿ‰«â¢â“ßµâπ ®–¡’∑‘»∑“ß¢Õßæ—≤π“°“√¥â“πµà“ßÊ

(developmental trajectories) „°≈â‡§’¬ß°—∫‡¥Á°

∑’Ë‰¡à¡’¿“«–‚≈À‘µ®“ß∑’Ë‰¥â√—∫À√◊Õ‰¡à‰¥â√—∫°“√ àß‡ √‘¡

æ—≤π“°“√∑’Ë∫â“π°Áµ“¡  Õ¬à“ß‰√°Áµ“¡‡¥Á°∑’Ë‡ªìπ‚√§

‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á°®–¬—ß¡’æƒµ‘°√√¡

¥â“π —ß§¡·≈–Õ“√¡≥å‰¡àª°µ‘‡∑à“°—∫‡¥Á°∑’Ë‰¡à¡’¿“«–

‚≈À‘µ®“ß ∂÷ß·¡â«à“®–‰¥â√—∫°“√ àß‡ √‘¡æ—≤π“°“√∑’Ë

∫â“π·≈â«°Áµ“¡(28) „π¢≥–∑’Ë‡¥Á°∑’Ë‡ªìπ‚√§‚≈À‘µ®“ß

®“°°“√¢“¥∏“µÿ‡À≈Á°∑’Ë‰¥â√—∫°“√‡ΩÑ“√–«—ß (surveil-

lance-only visit) ‡æ’¬ßÕ¬à“ß‡¥’¬«‚¥¬°“√ —́°

ª√–«—µ‘°“√‰¥â√—∫∏“µÿ‡À≈Á° Õ“À“√ ·≈– ÿ¢¿“æ¢Õß

‡¥Á° ·µà‰¡à ‰¥â√—∫°“√ àß‡ √‘¡æ—≤π“°“√∑’Ë∫â“π√à«¡

¥â«¬®–¡’§–·ππ¥â“π µ‘ªí≠≠“‡æ‘Ë¡¢÷ÈππâÕ¬°«à“ ·≈–

æ∫«à“¬—ß¡’°“√≈¥≈ß¢Õß§–·ππ¥â“π —ß§¡·≈–

Õ“√¡≥å‡™‘ß∫«°¥â«¬(28) ¥—ßπ—Èπ°“√‡ΩÑ“√–«—ß ·≈–°“√

§—¥°√Õß∑“ßæ—≤π“°“√ (developmental surveil-

lance and screening)(29,30) √à«¡°—∫°“√„Àâ§”

ª√÷°…“·π–π”‡°’Ë¬«°—∫°“√ àß‡ √‘¡æ—≤π“°“√‡¥Á°®÷ß

¡’∫∑∫“∑ ”§—≠„π°“√ àß‡ √‘¡æ—≤π“°“√‡¥Á°∑’Ë‡ªìπ

‚√§‚≈À‘µ®“ß®“°°“√¢“¥∏“µÿ‡À≈Á° ‡æ◊ËÕ™à«¬„Àâ‡¥Á°

°≈ÿà¡π’È “¡“√∂¡’æ—≤π“°“√¥â“πµà“ßÊ ‰¥â„°≈â‡§’¬ß

°—∫‡¥Á°ª°µ‘¡“°∑’Ë ÿ¥ ´÷Ëß®–¡’ª√–‚¬™πå ”À√—∫

ª√–™“°√‰∑¬„π√–¬–¬“«

‚¥¬ √ÿª°“√¢“¥∏“µÿ‡À≈Á°„π™à«ß·√°¢Õß

™’«‘µ®– àßº≈°√–∑∫µàÕæ—≤π“°“√ æƒµ‘°√√¡ ·≈–

∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß„π√–∫∫ª√– “∑¢Õß‡¥Á°

∑’ËÕ“®®–‰¡à “¡“√∂√—°…“¥â«¬∏“µÿ‡À≈Á°®π°≈—∫§◊π

¡“‡ªìπª°µ‘‰¥â  πÕ°®“°π’È°“√‡ª≈’Ë¬π·ª≈ß∑“ß

√–∫∫ª√– “∑ æ—≤π“°“√ ·≈–æƒµ‘°√√¡µà“ßÊ®–

¬—ß “¡“√∂‡°‘¥¢÷Èπ‰¥â∑—ÈßÊ∑’Ë‡¥Á°‰¡à¡’¿“«–‚≈À‘µ®“ß
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√à«¡¥â«¬°Áµ“¡ ÷́Ëßº≈°√–∑∫∑’Ë√–∫ÿ‰«â¢â“ßµâπÕ“®¡’

º≈µàÕ‡π◊ËÕß„π√–¬–¬“«®π∂÷ß«—¬ºŸâ„À≠à‰¥â(24)  ¥—ßπ—Èπ

°ÿ¡“√·æ∑¬å®÷ß§«√¡’§«“¡µ√–Àπ—°‡°’Ë¬«°—∫º≈

°√–∑∫¢Õß°“√¢“¥‡À≈Á°µ—Èß·µà„π™à«ß·√°¢Õß™’«‘µ∑’Ë

 “¡“√∂ àßº≈µàÕ‡¥Á°„πÀ≈“¬Ê¥â“π ·≈–√–¬–¬“«

√«¡∑—Èß§«√™à«¬ªÑÕß°—π  àß‡ √‘¡„Àâ‡¥Á°¡’‚Õ°“ ‰¥â√—∫

ª√–∑“πÕ“À“√∑’Ë¡’∏“µÿ‡À≈Á°Õ¬à“ß‡æ’¬ßæÕµ“¡«—¬

„Àâ°“√«‘π‘®©—¬‡¥Á°∑’Ë¡’°“√¢“¥∏“µÿ‡À≈Á°‰¥âµ—Èß·µà

√–¬–‡√‘Ë¡·√° ‡æ◊ËÕ„Àâ°“√¥Ÿ·≈√—°…“Õ¬à“ß‡À¡“– ¡

µàÕ‰ª µ≈Õ¥®π°ÿ¡“√·æ∑¬å§«√‡ΩÑ“√–«—ß §—¥°√Õß

∑“ßæ—≤π“°“√ ·≈–„Àâ§”ª√÷°…“·π–π”‡°’Ë¬«°—∫

°“√ àß‡ √‘¡æ—≤π“°“√‡¥Á°Õ¬à“ß‡À¡“– ¡ ‡æ◊ËÕ™à«¬

„Àâ‡¥Á°∑’Ë¢“¥∏“µÿ‡À≈Á°·≈â«  “¡“√∂¡’æ—≤π“°“√

·≈–æƒµ‘°√√¡‰¥âÕ¬à“ß„°≈â‡§’¬ß°—∫‡¥Á°ª°µ‘¡“°∑’Ë ÿ¥

I would love to dedicate this chapter to my beloved mentor, Professor Betsy Lozoff, in celebrating her semi-
retirement in June 2016. She is a developmental and behavioral pediatrician who has been tirelessly working on the
effects of iron deficiency on development and behaviors from early childhood to adulthood. She is not only a great
researcher, but also a great mentor who has taught me over the years by demonstrating how to put her best endeavors
and love into her work and life. There is no question in my mind why she has received many accolades over the years
including a Merit Award (Method to Extend Research in Time) from NICHD and Faculty Recognition Award for
Outstanding Research Mentorship at the University of Michigan. Although she is going to be semi-retired in the
year of 2016, the body and the spirit of her works will never be forgotten.
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°“√ºà“µ—¥¡¥≈Ÿ° (hysterectomy) ‡ªìπ°“√ºà“µ—¥∑’Ë¡’¡“°∑’Ë ÿ¥„π°“√ºà“µ—¥∑“ßπ√’‡«™  “¡“√∂ºà“µ—¥‰¥â

À≈“¬«‘∏’ ‡™àπ °“√ºà“µ—¥¡¥≈Ÿ°∑“ßÀπâ“∑âÕß (abdominal hysterectomy) °“√ºà“µ—¥¡¥≈Ÿ°ºà“π∑“ß™àÕß§≈Õ¥

(vaginal hysterectomy) ·≈–°“√ºà“µ—¥¡¥≈Ÿ°ºà“π°≈âÕß (laparoscopic hysterectomy)  ¿“«–·∑√°´âÕπ∑’Ë

‡°‘¥¢÷Èπ¡’‰¥âÀ≈“¬·∫∫ ¢÷Èπ°—∫«‘∏’°“√ºà“µ—¥ ¿“«–À√◊Õ‚√§∑’ËºŸâªÉ«¬‰¥â√—∫°“√«‘π‘®©—¬ √«¡∂÷ß¿“«–·∑√°´âÕπÕ◊ËπÊ

∑’Ë‡°‘¥¢÷Èπ ‡™àπ ¿“«–°“√µ‘¥‡™◊ÈÕ ¿“«–°“√‡°‘¥≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥¥” (thromboembolism) ‡ªìπµâπ

¿“«–·∑√°´âÕπ®“°°“√µ‘¥‡™◊ÈÕ (infectious complication)
Õÿ∫—µ‘°“√≥å¢Õß°“√µ‘¥‡™◊ÈÕ®“°°“√ºà“µ—¥¡¥≈Ÿ° (hysterectomy) π—Èπ ¢÷ÈπÕ¬Ÿà°—∫À≈“¬ªí®®—¬   à«πÀπ÷Ëß¢÷Èπ

°—∫«‘∏’°“√ºà“µ—¥ æ∫«à“°“√ºà“µ—¥¡¥≈Ÿ°·∫∫‡ªî¥Àπâ“∑âÕß¡’Õÿ∫—µ‘°“√≥å¢Õß°“√µ‘¥‡™◊ÈÕ√âÕ¬≈– 10.5  °“√ºà“µ—¥

¡¥≈Ÿ°ºà“π∑“ß™àÕß§≈Õ¥¡’Õÿ∫—µ‘°“√≥å°“√µ‘¥‡™◊ÈÕ√âÕ¬≈– 13.0  ·≈–°“√ºà“µ—¥¡¥≈Ÿ°ºà“π°≈âÕß¡’Õÿ∫—µ‘°“√≥å°“√

µ‘¥‡™◊ÈÕ√âÕ¬≈– 9.0(1)   πÕ°®“°π’È¬—ßæ∫«à“¡’ªí®®—¬Õ◊ËπÊ∑’Ë‡°’Ë¬«‡π◊ËÕß¥â«¬ ‡™àπ ª√– ∫°“√≥å¢Õß·æ∑¬åºŸâ∑”°“√

ºà“µ—¥ ‡»√…∞“π–¢ÕßºŸâªÉ«¬ πÈ”Àπ—° ·≈–¥—™π’¡«≈°“¬ (body mass index) ¢ÕßºŸâªÉ«¬ °“√„Àâ¬“ªØ‘™’«π–

°àÕπ°“√ºà“µ—¥ ‡ªìπµâπ

¿“«–·∑√° ấÕπ®“°°“√µ‘¥‡™◊ÈÕ ‡™àπ °“√µ‘¥‡™◊ÈÕ∑’Ë·º≈ºà“µ—¥ °“√µ‘¥‡™◊ÈÕ„πÕÿâß‡™‘ß°√“π √«¡∂÷ß°“√µ‘¥‡™◊ÈÕ

∑’Ë vaginal cuff °“√µ‘¥‡™◊ÈÕ„π∑“ß‡¥‘πªí  “«– °“√µ‘¥‡™◊ÈÕ¢Õß∑“ß‡¥‘πÀ“¬„® °“√µ‘¥‡™◊ÈÕ®“°°âÕπ‡≈◊Õ¥

26

Prevention of complications in hysterectomy

æß…å‡°…¡ «√‡»√…∞ ‘π
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(hematoma) ·≈– febrile morbidity Õ◊ËπÊ ªí®®—¬∑’Ë

 àß‡ √‘¡µàÕ°“√µ‘¥‡™◊ÈÕ ‰¥â·°à §«“¡¬“°ßà“¬¢Õß°“√

ºà“µ—¥ √–¬–‡«≈“°“√ºà“µ—¥∑’Ë¬“«π“π ¢“¥°“√ªÑÕß°—π

¥â«¬¬“ªØ‘™’«π–∑’Ë‡À¡“– ¡  ¿“«–¢“¥ “√Õ“À“√

¿“«–¿Ÿ¡‘§ÿâ¡°—π‚√§º‘¥ª°µ‘ §«“¡Õâ«π §«“¡™”π“≠

¢Õß·æ∑¬åºŸâ∑”°“√ºà“µ—¥ ‚√§ª√–®”µ—« ‡™àπ ‡∫“À«“π

connective tissue disease °“√„™â¬“°¥¿Ÿ¡‘§ÿâ¡°—π

‚√§¡–‡√Áß ·≈–°“√ Ÿ∫∫ÿÀ√’Ë ‡ªìπµâπ

®“°√“¬ß“π„π∞“π¢âÕ¡Ÿ≈ Cochrane æ∫«à“

°“√ºà“µ—¥¡¥≈Ÿ°ºà“π°≈âÕß (total laparoscopic

hysterectomy À√◊Õ laparoscopic-assisted

vaginal hysterectomy) ¡’Õÿ∫—µ‘°“√≥å¢Õß°“√µ‘¥‡™◊ÈÕ

∑’ËπâÕ¬°«à“°“√ºà“µ—¥¡¥≈Ÿ°∑“ßÀπâ“∑âÕß (abdominal

hysterectomy) ‚¥¬¡’ odds ratios 0.67, 95%

confidence interval (CI) 0.51-0.88  °“√ºà“µ—¥

¡¥≈Ÿ°ºà“π∑“ß™àÕß§≈Õ¥ (vaginal hysterectomy) ¡’

Õÿ∫—µ‘°“√≥å¢Õß°“√µ‘¥‡™◊ÈÕ∑’ËπâÕ¬°«à“ °“√ºà“µ—¥¡¥≈Ÿ°

∑“ßÀπâ“∑âÕß (abdominal hysterectomy) odds

ratios 0.42, 95% confidence interval (CI) 0.21-

0.83  „π¢≥–∑’Ë‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘¢Õß°“√µ‘¥‡™◊ÈÕ√–À«à“ß°“√ºà“µ—¥¡¥≈Ÿ°ºà“π

∑“ß™àÕß§≈Õ¥ (vaginal hysterectomy) ·≈–°“√

ºà“µ—¥¡¥≈Ÿ°ºà“π°≈âÕß (laparoscopic assisted

vaginal hysterectomy) odds ratios 3.77, 95%

confidence interval (CI) 1.05-13.51(2)

°“√„Àâ¬“ªØ‘™’«π–‡æ◊ËÕªÑÕß°—π°“√µ‘¥‡™◊ÈÕ (anti-

microbial prophylaxis) π—Èπ ¡’¢âÕ∫àß™’È ”À√—∫°“√

ºà“µ—¥¡¥≈Ÿ°∑ÿ°·∫∫ ‡π◊ËÕß®“°‡ªìπ°“√ºà“µ—¥™π‘¥

clean contaminated ¬“ªØ‘™’«π–∑’Ë„™â„π°“√ªÑÕß°—π

°“√µ‘¥‡™◊ÈÕ ‰¥â·°à first-generation cephalosporin

´÷Ëß‰¥âº≈„π°“√ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ‰¡à·µ°µà“ß‰ª®“°

second-generation À√◊Õ third-generation cepha-

losporin  „π°√≥’∑’ËºŸâªÉ«¬·æâ¬“„π°≈ÿà¡ penicillin

·π–π”„Àâ clindamycin À√◊Õ metronidazole √à«¡

°—∫ gentamicin À√◊Õ levofloxacin  §«√„Àâ¬“ªØ‘™’«π–

¿“¬„π 1 ™—Ë«‚¡ß°àÕπ°“√≈ß¡’¥ºà“µ—¥ ·π–π”„Àâ¬“

ªØ‘™’«π–´È”„π°√≥’∑’Ë°“√∑”ºà“µ—¥π—Èπ„™â√–¬–‡«≈“

‡°‘π°«à“ 3 ™—Ë«‚¡ß À√◊Õª√–‡¡‘π°“√‡ ’¬‡≈◊Õ¥®“°°“√

ºà“µ—¥¡“°°«à“ 1,500 ¡≈.(3)  °“√„Àâ¬“ªØ‘™’«π–µàÕ‡π◊ËÕß

À≈—ß°“√ºà“µ—¥ ‰¡àæ∫«à“™à«¬≈¥Õÿ∫—µ‘°“√≥å¢Õß°“√µ‘¥

‡™◊ÈÕ °“√√—°…“ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ bacterial

vaginosis À√◊Õ trichomoniliasis °àÕπ°“√ºà“µ—¥

¥â«¬ metronidazole æ‘ Ÿ®πå«à“≈¥Õÿ∫—µ‘°“√≥å¢Õß°“√

‡°‘¥ vaginal cuff cellulitis ‰¥â(4)

πÕ°®“°°“√ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ‚¥¬„Àâ¬“ªØ‘-

™’«π–·≈â« “¡“√∂ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ‰¥â ‚¥¬°“√„™â

‡∑§π‘§¢Õß°“√ºà“µ—¥∑’Ë∂Ÿ°µâÕß ‡™àπ ¡’‡∑§π‘§°“√

ª√“»®“°‡™◊ÈÕ∑’Ë¥’ (aseptic technique) °“√¡’ tissue

handling ·≈–‡∑§π‘§¢Õß°“√Àâ“¡‡≈◊Õ¥∑’Ë‡À¡“– ¡

πÕ°®“°π’È°“√≈¥™àÕß«à“ß®“°°“√ºà“µ—¥ (surgical

dead space) ≈¥¢π“¥¢Õß pedicle stump ‰¡à„Àâ

„À≠à®π‡°‘¥ necrotic tissue ·≈–°“√√–∫“¬‡≈◊Õ¥

‡æ◊ËÕªÑÕß°—π°“√‡°‘¥ collection À√◊Õ hematoma

¿“«–·∑√°´âÕπ®“°°“√‡°‘¥≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π
„πÀ≈Õ¥‡≈◊Õ¥¥” (venous thromboembo-
lism)

Õÿ∫—µ‘°“√≥å¢Õß°“√‡°‘¥≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„πÀ≈Õ¥

‡≈◊Õ¥¥”¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß°“√ºà“µ—¥  °“√«‘π‘®©—¬‚√§

À√◊Õ«‘∏’°“√«‘π‘®©—¬¿“«–¥—ß°≈à“«æ∫«à“ À“°„™â‡°≥±å

°“√«‘π‘®©—¬¿“«–≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥¥”‚¥¬

Õ“»—¬Õ“°“√∑’Ëª√“°Ø∑“ß§≈‘π‘° (clinical presenta-

tion) ®–æ∫«à“¡’Õÿ∫—µ‘°“√≥åª√–¡“≥√âÕ¬≈– 1 ·µà

À“°„™â‡°≥±å°“√«‘π‘©—¬®“°º≈∑“ßÀâÕßªØ‘∫—µ‘°“√

‡™àπ I-125 fibrinogen uptake test Õ“®æ∫‰¥â Ÿß∂÷ß

√âÕ¬≈– 12(5)
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ªí®®—¬∑’Ë àß‡ √‘¡°“√‡°‘¥¿“«–≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π

„πÀ≈Õ¥‡≈◊Õ¥¥” ‰¥â·°à Õ“¬ÿ ª√–«—µ‘‡§¬‡°‘¥≈‘Ë¡‡≈◊Õ¥

Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥¥”¡“°àÕπ √–¬–‡«≈“„π°“√

«“ß¬“ ≈∫ ª√–«—µ‘°“√‰¥â√—∫√—ß ’√—°…“ ª√–«—µ‘°“√¡’

¢“∫«¡ ‡ âπ‡≈◊Õ¥¢Õ¥∑’Ë‡∑â“ ‡™◊ÈÕ™“µ‘ §«“¡Õâ«π °“√

„™â¬“‡¡Á¥§ÿ¡°”‡π‘¥ °“√µ—Èß§√√¿å ‡ªìπµâπ  Õ¬à“ß‰√°Á¥’

¿“«–≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥¥” ‡ªìπ¿“«–

·∑√°´âÕπ∑’Ë‡°‘¥„π§π‰∑¬À√◊Õ‡™◊ÈÕ “¬‡Õ‡™’¬ πâÕ¬

°«à“ºŸâªÉ«¬‡™◊ÈÕ “¬ Caucasian À√◊Õ·Õø√‘°—π  „π

∫“ß√“¬ß“πæ∫«à“ °“√ºà“µ—¥¡¥≈Ÿ°ºà“π°≈âÕß (lapa-

roscopic hysterectomy) ¡’Õÿ∫—µ‘°“√≥å°“√‡°‘¥

¿“«–≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥¥” πâÕ¬°«à“°“√

ºà“µ—¥¡¥≈Ÿ°∑“ßÀπâ“∑âÕß (abdominal hysterec-

tomy) ‚¥¬¡’Õÿ∫—µ‘°“√≥åª√–¡“≥√âÕ¬≈– 1-2.9  ´÷Ëß

¡’ªí®®—¬‡ ’Ë¬ß¥—ßµàÕ‰ªπ’È(6) §◊Õ Õ“¬ÿ¡“°°«à“ 60 ªï ‚√§

¡–‡√Áß ·≈–ºŸâªÉ«¬∑’Ë¡’¿“«–·∑√°´âÕπ∑“ßÕ“¬ÿ√°√√¡

Õ¬à“ß‰√°Áµ“¡®“°√“¬ß“π meta-analysis „π

Cochrane ‰¡àæ∫§«“¡·µ°µà“ß¢ÕßÕÿ∫—µ‘°“√≥å°“√

‡°‘¥≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥¥”„π·µà≈–™π‘¥

¢Õß°“√ºà“µ—¥¡¥≈Ÿ° √–À«à“ß°“√ºà“µ—¥¡¥≈Ÿ°ºà“π

°≈âÕß (laparoscopic hysterectomy) °“√ºà“µ—¥

¡¥≈Ÿ°∑“ßÀπâ“∑âÕß (abdominal hysterectomy)

·≈–°“√ºà“µ—¥¡¥≈Ÿ°ºà“π∑“ß™àÕß§≈Õ¥ (vaginal

hysterectomy)

°“√ªÑÕß°—π°“√‡°‘¥¿“«–≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„π

À≈Õ¥‡≈◊Õ¥¥”‰¡à‰¥â∑”„π°“√ºà“µ—¥¡¥≈Ÿ°∑ÿ°√“¬ ·µà

∑”„π√“¬∑’Ë¡’§«“¡‡ ’Ë¬ß ŸßµàÕ°“√‡°‘¥¿“«–¥—ß°≈à“«

À“°æ‘®“√≥“µ“¡°≈‰°°“√‡°‘¥‚√§µ“¡æ¬“∏‘«‘∑¬“

°”‡π‘¥ (pathogenesis) ®–æ∫«à“ °“√‡°‘¥¿“«–

≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥¥”¡—°¡’Õß§åª√–°Õ∫ 3

Õ¬à“ßµàÕ‰ªπ’È §◊Õ °“√§—Ëß¢ÕßÀ≈Õ¥‡≈◊Õ¥¥” (venous

stasis) °“√‡°‘¥Õ—πµ√“¬µàÕºπ—ßÀ≈Õ¥‡≈◊Õ¥¥”

(venous endothelial injury) ·≈–¿“«–°“√·¢Áßµ—«

¢Õß‡≈◊Õ¥¡“°‡°‘π‰ª (hypercoagulability states)

ªí®®—¬‡ ’Ë¬ßµàÕ°“√¿“«–‡°‘¥≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„πÀ≈Õ¥

‡≈◊Õ¥¥” ¥—ß· ¥ß„πµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1. ªí®®—¬‡ ’Ë¬ßµàÕ°“√‡°‘¥¿“«–≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π

„πÀ≈Õ¥‡≈◊Õ¥¥”

ªí®®—¬‡ ’Ë¬ßµàÕ°“√‡°‘¥¿“«–≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π
„πÀ≈Õ¥‡≈◊Õ¥¥”

Increasing age*
Previous venous thromboembolism*
Malignancy*
Surgery*
Treatment of cancer: chemotherapy or

radiation*
Duration of anesthesia*
Non-white race*
Venous insufficiency (leg edema, varicose

veins)*
Hormone use: oral contraceptives, hormone

replacement therapy, selective estrogen
receptor modulators^

Inherited or acquired thrombophilia^
Major lower extremity trauma^
Pregnancy and postpartum period^
Obesity^
Smoking^
Prolonged immobility or paresis^
Acute medical illness^
Pulmonary or cardiac failure^
Inflammatory bowel disease^
Nephrotic syndrome^
Myeloproliferative disorders^
Paroxysmal nocturnal hemoglobiuria^
Central venous catheterization^

* Data from Clake-Pearson DL et al. Variables associated
with postoperative deep venous thrombosis: A prospec-
tive study of 411 gynecology patients and creation of
prognostic model. Obstet Gynecol 1987;69:146-50.(7)

^Modified from Geerts WH et al. Prevention of venous
thromboembolism: the Seventh ACCP Conference on
Antithromboembolism and Thrombolytic Therapy. Chest
2004;126:338-400S.(8)
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°“√ªÑÕß°—π°“√‡°‘¥¿“«–≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„π

À≈Õ¥‡≈◊Õ¥¥” ¡’À≈—°°“√„À≠à 2 ª√–°“√(7) §◊Õ

°“√≈¥¿“«–°“√·¢Áßµ—«¢Õß‡≈◊Õ¥¡“°‡°‘π‰ª (hyper-

coagulability states) ‚¥¬„™â¬“‡æ◊ËÕ≈¥°“√

·¢Áßµ—«¢Õß‡≈◊Õ¥ ‡™àπ heparin À√◊Õ low-molecular

weight heparin ·≈–°“√≈¥°“√§—Ëß¢ÕßÀ≈Õ¥‡≈◊Õ¥

¥” (venous stasis) ¥â«¬°“√„™â compression

stockings À√◊Õ intermittent pneumatic com-

pression devices   ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß °“√„™â in-

termittent pneumatic compression devices „π

√–À«à“ß°“√ºà“µ—¥·≈–µàÕ‡π◊ËÕß‰ª∂÷ßÀ≈—ß°“√ºà“µ—¥

æ∫«à“¡’ª√–‚¬™πåµàÕ°“√ªÑÕß°—π°“√‡°‘¥¿“«–≈‘Ë¡‡≈◊Õ¥

Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥¥” ‚¥¬ª√“»®“°§«“¡‡ ’Ë¬ß

Õ¬à“ß‰√°Áµ“¡„π√“¬∑’Ë¡’§«“¡‡ ’Ë¬ß ŸßµàÕ°“√‡°‘¥

¿“«–≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥¥” Õ“®„Àâ„™âµàÕ

‡π◊ËÕß‰ª®π°«à“ºŸâªÉ«¬®– “¡“√∂‡§≈◊ËÕπ‰À«‰¥â¥’

(ambulation) ‡™àπ „π√“¬∑’ËÕ¬Ÿà„πÀÕÕ¿‘∫“≈ºŸâªÉ«¬

Àπ—° (intensive care units)  πÕ°®“°π’È·π–π”„Àâ

ªÑÕß°—π¿“«–≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥¥” √à«¡

°—π‚¥¬°“√„™â¬“ªÑÕß°—π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ ·≈–

°“√„™â intermittent pneumatic compression

devices „π√“¬∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ‰ªπ’È §◊Õ ºŸâªÉ«¬‚√§

¡–‡√ÁßÕ“¬ÿ¡“°°«à“ 60 ªï ·≈–/À√◊Õ‡§¬¡’ª√–«—µ‘

°“√‡°‘¥¿“«–≈‘Ë¡‡≈◊Õ¥Õÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥¥”¡“

°àÕπ(9)

¿“«–·∑√°´âÕπ®“°°“√∫“¥‡®Á∫µàÕÕ«—¬«–
¿“¬„π

°“√∫“¥‡®Á∫µàÕÕ«—¬«–¿“¬„π ‰¥â·°à °“√∫“¥

‡®Á∫µàÕ°√–‡æ“–ªí  “«– ∑àÕ‰µ ·≈–≈”‰ â ®“°°“√

»÷°…“æ∫«à“ °“√∫“¥‡®Á∫µàÕ√–∫∫∑“ß‡¥‘πªí  “«–

¡’Õÿ∫—µ‘°“√≥å√âÕ¬≈– 1-2 ¢Õß°“√ºà“µ—¥∑“ßπ√’‡«™(10)

∑—Èßπ’È ‡°‘¥®“°°“√ºà“µ—¥¡¥≈Ÿ°∂÷ß√âÕ¬≈– 75 „π

®”π«ππ’È‡°‘¥®“°°“√ºà“µ—¥¡¥≈Ÿ°ºà“π°≈âÕß¡“°∑’Ë ÿ¥

(laparoscopic hysterectomy) ∂÷ß√âÕ¬≈– 0.2-

8.3 √Õß≈ß¡“ ‰¥â·°à °“√ºà“µ—¥¡¥≈Ÿ°∑“ß™àÕß§≈Õ¥

(vaginal hysterectomy) √âÕ¬≈– 0.7-4 ·≈–°“√

ºà“µ—¥¡¥≈Ÿ°∑“ßÀπâ“∑âÕß √âÕ¬≈– 0.3-1.2 µ“¡

≈”¥—∫(11)  °“√∫“¥‡®Á∫µàÕ∑“ß‡¥‘πÕ“À“√ ¡’Õÿ∫—µ‘°“√≥å

√âÕ¬≈– 0.1-1 ‚¥¬·¬°‡ªìπ°“√ºà“µ—¥¡¥≈Ÿ°∑“ß

Àπâ“∑âÕß √âÕ¬≈– 0.3  ·≈–°“√ºà“µ—¥¡¥≈Ÿ°ºà“π°≈âÕß

√âÕ¬≈– 0.2   à«π°“√ºà“µ—¥¡¥≈Ÿ°∑“ß™àÕß§≈Õ¥ ¡’

°“√∫“¥‡®Á∫µàÕ∑“ß‡¥‘πÕ“À“√ª√–¡“≥ √âÕ¬≈–

0.1-1.0(1,2)

§«“¡‡ ’Ë¬ß¢Õß°“√∫“¥‡®Á∫µàÕ∑“ß‡¥‘πªí  “«–

®–‡æ‘Ë¡¢÷Èπ„π°“√ºà“µ—¥¡¥≈Ÿ°ºà“π°≈âÕß ‡¡◊ËÕ‡∑’¬∫°—∫

°“√ºà“µ—¥∑“ßÀπâ“∑âÕß∂÷ß 2.4 ‡∑à“ (95%CI 1.24-

4.82) ·≈–‡∑’¬∫°—∫°“√ºà“µ—¥¡¥≈Ÿ°∑“ß™àÕß§≈Õ¥

3.69 ‡∑à“ (95%CI 1.11-12.24)  „π®”π«ππ’Èæ∫

«à“°“√‡°‘¥°“√∫“¥‡®Á∫µàÕ∑“ß‡¥‘πªí  “«–   à«π

„À≠à‡°‘¥¢÷Èπ√–À«à“ß°“√‡≈“–·¬° (dissection)

µ“¡ pelvic sidewall ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√µ—¥

infundibulopelvic ligament √Õß≈ß¡“‡°‘¥¢÷Èπ

∫√‘‡«≥ cardinal ligament ¢≥–µ—¥À≈Õ¥‡≈◊Õ¥·¥ß

uterine(12)  ‚¥¬¡“°‡°‘¥„π pelvic endometriosis

¡–‡√Áßª“°¡¥≈Ÿ° ¡–‡√Áß√—ß‰¢à„π√–¬–·æ√à°√–®“¬

„π√“¬∑’Ë¡’ª√–«—µ‘°“√ºà“µ—¥„πÕÿâß‡™‘ß°√“πÀ≈“¬§√—Èß

°“√µ‘¥‡™◊ÈÕ„πÕÿâß‡™‘ß°√“π‡√◊ÈÕ√—ß °“√ºà“µ—¥„π µ√’∑’Ë

¡’πÈ”Àπ—°µ—«¡“° √«¡∂÷ß√“¬∑’Ë‡π◊ÈÕßÕ°¡’¢π“¥„À≠à

§«“¡‡ ’Ë¬ß¥—ß°≈à“«æ∫‰¥â„π≈—°…≥–‡™àπ‡¥’¬«°—∫°“√

‡°‘¥°“√∫“¥‡®Á∫µàÕ∑“ß‡¥‘πÕ“À“√

°“√ªÑÕß°—π§«“¡‡ ’Ë¬ß®“°°“√∫“¥‡®Á∫µàÕ

Õ«—¬«–¿“¬„π “¡“√∂ªÑÕß°—π‰¥âÀ≈“¬«‘∏’ ‡™àπ °“√„ à

ureteric stents °àÕπ°“√ºà“µ—¥¡¥≈Ÿ° °“√ºà“µ—¥

‡≈“–™‘¥°—∫ºπ—ß¢Õß¡¥≈Ÿ° °“√„™â¿“æ∑“ß√—ß ’‡æ◊ËÕ

identify ∑àÕ‰µ°àÕπ°“√ºà“µ—¥¡¥≈Ÿ° °“√‡µ√’¬¡≈”‰ â
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„Àâ¥’°àÕπ°“√ºà“µ—¥ ‡ªìπµâπ  Õ¬à“ß‰√°Á¥’°“√ªÑÕß∑’Ë¥’

·≈–‰¥âº≈∑’Ë ÿ¥ §◊Õ °“√‡√’¬π√Ÿâ°“¬«‘¿“§¢ÕßÕ«—¬«–

„πÕÿâß‡™‘ß°√“π √«¡∂÷ß°“√»÷°…“∂÷ß avacular plane

„π retroperitoneal space ‡ªìπÕ¬à“ß¥’ ·≈–Ωñ°Ωπ

‡∑§π‘§°“√ºà“µ—¥∑’Ë∂Ÿ°µâÕß®π‡°‘¥§«“¡™”π“≠(12)

Anatomical consideration in pelvic sur-
gery

°“√ªÑÕß°—π°“√‡°‘¥¿“«–·∑√°´âÕπ®“°°“√

ºà“µ—¥ ®”‡ªìπµâÕß‡¢â“„®‡°’Ë¬«°—∫°“¬«‘¿“§¢ÕßÕÿâß‡™‘ß

°√“π∑’Ë ”§—≠Õ¬à“ß≈–‡Õ’¬¥ °“¬«‘¿“§∑’Ë®”‡ªìπµâÕß

»÷°…“¡’µ—Èß·µà°“¬«‘¿“§∑’Ë ”§—≠¢Õßºπ—ßÀπâ“∑âÕß °“¬

«‘¿“§¢ÕßÕÿâß‡™‘ß°√“π„π retroperitoneal space

·≈– avascular plane µà“ßÊ ‡™àπ para-vesicular

space, vesico-uterine space, recto-vaginal

space, obturator fossa ·≈– para-rectal space

´÷Ëß®–ª√–°Õ∫¥â«¬Õ«—¬«–µà“ßÊ∑’Ë ”§—≠ ‡™àπ ∑àÕ‰µ

À≈Õ¥‡≈◊Õ¥·¥ß-¥” external ·≈– internal iliac

‡ âπª√– “∑ genitofemoral, obturator ·≈– hy-

pogastric µàÕ¡πÈ”‡À≈◊ÕßÕÿâß‡™‘ß°√“π·≈– para-

aortic √«¡∂÷ß anatomical landmark µà“ßÊ∑’Ë‡ªìπ

®ÿ¥ ”§—≠„π°“√ approach „π¢≥–∑”°“√ºà“µ—¥

1. °“¬«‘¿“§¢Õßºπ—ßÀπâ“∑âÕß (abdominal

wall) ∑’Ë ”§—≠ ·≈–Õ“®¡’º≈µàÕ¿“«–·∑√°´âÕπ®“°

°“√ºà“µ—¥„πÕÿâß‡™‘ß°√“π ‡™àπ

1.1 Inferior epigastric artery ‡ªìπ

À≈Õ¥‡≈◊Õ¥·¥ß∑’Ë¡“‡≈’È¬ß°≈â“¡‡π◊ÈÕ rectus ‚¥¬

·µ°·¢πß¡“®“° external iliac artery  à«πª≈“¬

À√◊Õ femoral artery  à«πµâπ µ”·Àπàß¢ÕßÀ≈Õ¥

‡≈◊Õ¥∑’ËÀπâ“∑âÕß®–«“ßµ—«Õ¬Ÿà¿“¬„µâ°≈â“¡‡π◊ÈÕ rectus

·≈– Õ¬Ÿà∫√‘‡«≥¥â“ππÕ° (lateral) ∫√‘‡«≥¢Õ∫¢Õß

°≈â“¡‡π◊ÈÕ¥—ß°≈à“« °“√‡°‘¥ injury µàÕ inferior

epigastric artery ®–∑”„Àâ‡°‘¥°“√‡ ’¬‡≈◊Õ¥„π

ª√‘¡“≥¡“° ÷́ËßÕ“®¡’º≈µàÕ√–∫∫ cardiovascular

‰¥â ‡π◊ËÕß®“°§«“¡¥—π‚≈À‘µ¢ÕßÀ≈Õ¥‡≈◊Õ¥¡’ª√‘¡“≥

 Ÿß °“√‡°‘¥ injury π’È Õ“®‡°‘¥‰¥â „π°√≥’¢Õß

Maylard incision ∑’Ë¡’°“√µ—¥°≈â“¡‡π◊ÈÕ rectus

 à«π≈à“ß °“√ªÑÕß°—π∑”‰¥â¥â«¬°“√√–¡—¥√–«—ß¢≥–

∑’Ë∑”°“√‡≈“–·¬°°≈â“¡‡π◊ÈÕπ’È æ¬“¬“¡ —ß‡°µÀ“

inferior epigastric artery ´÷Ëß®–Ωíßµ—«Õ¬Ÿà„π peri-

toneum ·≈–∑Õ¥µ—«„π·π« latereal µàÕ°≈â“¡‡π◊ÈÕ

rectus ‚¥¬∑”°“√ºŸ°À≈Õ¥‡≈◊Õ¥π’È ·≈–µ—¥·¬°ÕÕ°

®“°°—π

1.2 Perforating artery ¢Õß°≈â“¡‡π◊ÈÕ

rectus ·≈– rectus sheath ®–‡ªìπÀ≈Õ¥‡≈◊Õ¥

·¥ß¢π“¥‡≈Á°∑’Ë¡“‡≈’È¬ß°≈â“¡‡π◊ÈÕ rectus ·≈– rec-

tus sheath  À≈Õ¥‡≈◊Õ¥π’È®–Õ¬Ÿà„µâµàÕ rectus sheath

´÷ËßÕ“®‡°‘¥ injury ‰¥â  „π¢≥–‡≈“–·¬° rectus

sheath ÕÕ°®“°°≈â“¡‡π◊ÈÕ rectus „π·º≈ºà“µ—¥

·∫∫ pfanenstiel incision ¢âÕ§«√√–«—ß §◊Õ §«√

Àâ“¡‡≈◊Õ¥„Àâ π‘∑∑ÿ°§√—Èß°àÕπ∑”°“√‡¬Á∫ªî¥·º≈ ‡æ√“–

Õ“®°àÕ„Àâ‡°‘¥‡≈◊Õ¥§—Ëß∑’Ë™—Èπ„µâµàÕ rectus sheath

(sub-fascial hematoma)

1.3 Capillary blood vessel „π™—Èπ„µâ

º‘«Àπ—ß (subcutaneous layer) ‰¥â·°à À≈Õ¥‡≈◊Õ¥

¢π“¥‡≈Á°∑’Ë¡“‡≈’È¬ß™—Èπº‘«Àπ—ß·≈–„µâº‘«Àπ—ß ®–¡’

¡“°¢÷Èπµ“¡§«“¡Àπ“¢Õß™—Èπ subcutaneous

©–π—Èπ„π√“¬∑’Ë¡’§«“¡Àπ“¢Õß™—Èπ„µâº‘«Àπ—ß¡“° §«√

Àâ“¡‡≈◊Õ¥„Àâ π‘∑ (complete hemostasis) À√◊Õ

Õ“®ªÑÕß°—π¿“«–·∑√° ấÕπ‚¥¬°“√«“ß drain ‡æ◊ËÕ

√–∫“¬‡≈◊Õ¥∑’ËÕÕ°¿“¬À≈—ß°“√ºà“µ—¥‡¬Á∫ªî¥Àπâ“∑âÕß

°“√Àâ“¡‡≈◊Õ¥‰¡à¥’Õ“®π”¡“ ÷́Ëß°“√‡°‘¥ hematoma

¢Õß·º≈ºà“µ—¥ ·≈–·∑√° ấÕπµàÕ‡π◊ËÕß¥â«¬°“√µ‘¥

‡™◊ÈÕ¢Õß·º≈ ·≈–·º≈·¬°‰¥â

2. °“¬«‘¿“§¢Õß retroperitoneal space

·≈– avascular plane „π°“√ºà“µ—¥¢ÕßÕÿâß‡™‘ß°√“π
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‡™àπ °“√ºà“µ—¥¡¥≈Ÿ° °“√ºà“µ—¥‡≈“–µàÕ¡πÈ”‡À≈◊Õß

°“√ºà“µ—¥ pelvic exenteration ‡ªìπµâπ ®”‡ªìπ

µâÕß§”π÷ß∂÷ß avascular plane À√◊Õ surgical plane

µà“ßÊ„πÕÿâß‡™‘ß°√“π‡æ◊ËÕªÑÕß°—πÀ√◊Õ≈¥¿“«–·∑√°

´âÕπµà“ßÊ∑’ËÕ“®‡°‘¥¢÷Èπ®“°°“√ºà“µ—¥

Retroperitoneal space ¢ÕßÕÿâß‡™‘ß°√“π ®–

ª√–°Õ∫¥â«¬ avascular plane À√◊Õ surgical plane

µà“ßÊ ¥—ßπ’È §◊Õ para-vesicular space, obturator

fossa, para-rectal space, recto-vaginal septum,

vesico-uterine fold (space) ·≈– pre-sacral

space Õ«—¬«– ”§—≠„π retroperitoneal space

‚¥¬‡√’¬ß≈”¥—∫®“°¥â“ππÕ° (lateral) ¡“¥â“π„π

(medial) ¡’¥—ßµàÕ‰ªπ’È §◊Õ °≈â“¡‡π◊ÈÕ psoas À≈Õ¥

‡≈◊Õ¥·¥ß external iliac  À≈Õ¥‡≈◊Õ¥¥” external

iliac  ∑àÕ‰µ (ureter)  À≈Õ¥‡≈◊Õ¥·¥ß internal iliac

(hypogastric) ‡ âπª√– “∑ hypogastric ·≈–‡ âπ

ª√– “∑ obturator ́ ÷ËßÕ¬Ÿà≈÷° ÿ¥„π obturator fossa

(√Ÿª∑’Ë 1) √“¬≈–‡Õ’¬¥¢Õß avascular plane À√◊Õ

surgical plane µà“ßÊ ¡’¥—ßµàÕ‰ªπ’È §◊Õ

1. Para-vesicular space ‡ªìπ avascular

plane ∑’ËÕ¬Ÿà¥â“π¢â“ß¢Õß°√–‡æ“–ªí  “«– ¡’¢Õ∫

¥â“ππÕ° (lateral border) ‡ªìπÀ≈Õ¥‡≈◊Õ¥·¥ß ex-

ternal iliac ¢Õ∫¥â“π„π (medial border) ‡ªìπ

°√–‡æ“–ªí—  “«– ·≈–æ◊Èπ¥â“π≈à“ß (floor) ‡ªìπ

À≈Õ¥‡≈◊Õ¥·¥ß obliterated hypogastric À√◊Õ

obturator fossa (√Ÿª∑’Ë 2)  µ—« para-vesicular

space ¡’§«“¡ ”§—≠„™â„π°“√ identify ºπ—ß¥â“π

πÕ° (lateral wall) °√–‡æ“–ªí  “«–‡æ◊ËÕ‡ªìπ

°“√‡≈“–·¬°°√–‡æ“–ªí  “«–ÕÕ°®“°¡¥≈Ÿ° ‚¥¬

‡©æ“–„π√“¬∑’Ë¡’ª√–«—µ‘°“√ºà“µ—¥§≈Õ¥∫ÿµ√ ·≈–¡’

æ—ßº◊¥ (adhesion) µ‘¥°—π·πàπ √–À«à“ß°√–‡æ“–

ªí  “«–°—∫¡¥≈Ÿ° à«π≈à“ß ´÷Ëß®–‡≈“–·¬°ÕÕ°®“°

√Ÿª∑’Ë 1. °“¬«‘¿“§„π retroperitoneal space ‚¥¬‡√’¬ß≈”¥—∫®“°¥â“ππÕ°¡“¥â“π„π §◊Õ °≈â“¡‡π◊ÈÕ psoas À≈Õ¥

‡≈◊Õ¥·¥ß·≈–¥” external iliac ·≈– para-vesicular space µ“¡≈”¥—∫
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°—π∑“ß¥â“π¢â“ß (lateral approach) πÕ°®“°π’È°“√

approach para-vesicular space ¬—ß¡’§«“¡®”‡ªìπ

„π√“¬∑’Ë°“√ºà“µ—¥µâÕß‡¢â“ Ÿà obturator fossa ‡™àπ

„π√“¬∑’ËµâÕß°“√∑”ºà“µ—¥‡≈“–µàÕ¡πÈ”‡À≈◊Õß°≈ÿà¡

obturator ‡ªìπµâπ  ©–π—Èπ°“√ idetify para-vesicular

space °àÕπ°“√∑”ºà“µ—¥¡¥≈Ÿ°Õ“®™à«¬≈¥Õÿ∫—µ‘°“√≥å

¢Õß injury µàÕ°√–‡æ“–ªí  “«–„π°“√ºà“µ—¥¡¥≈Ÿ°

‰¥â ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π√“¬∑’Ë¡’ª√–«—µ‘°“√ºà“µ—¥

§≈Õ¥∫ÿµ√À≈“¬§√—Èß

2. Obturator fossa ‡ªìπ avascular plane

∑’ËÕ¬Ÿà≈÷°µàÕ®“° para-vesicular space ‚¥¬¡’æ◊Èπ

¥â“π≈à“ß (floor) ‡ªìπ°√–¥Ÿ° sacrum ¡’ structure

∑’Ë ”§—≠ §◊Õ ‡ âπª√– “∑ obturator ·≈–À≈Õ¥

‡≈◊Õ¥·¥ß obliterated hypogastric  §«“¡ ”§—≠

¢Õß obturator fossa „™â„π°“√ identify ·≈–

ºà“µ—¥‡≈“–µàÕ¡πÈ”‡À≈◊Õß°≈ÿà¡ obturator ‡ âπª√– “∑

obturator ‡ªìπ structure ∑’Ë ”§—≠∑’Ë ÿ¥„π avascu-

lar plane π’È  ‡π◊ËÕß®“°‡ªìπ‡ âπª√– “∑∑’Ë¡’ motor

fiber Õ¬Ÿà §«¡§ÿ¡°“√ adduction ·≈– internal

rotation ¢Õßµâπ¢“ ©–π—ÈπÀ“°‡°‘¥ injury µàÕ‡ âπ

ª√– “∑π’È„π√–À«à“ß°“√ºà“µ—¥ ®–æ∫«à“ºŸâªÉ«¬®–‰¡à

 “¡“√∂Àÿ∫µâπ¢“À√◊Õ∑” internal rotation ·≈–

adduction ¢Õßµâπ¢“‰¥â ¢“®–¡’≈—°…≥–°“ßÕÕ°

°“√æ¬“°√≥å‚√§π—Èπ¢÷ÈπÕ¬Ÿà°—∫§«“¡√ÿπ·√ß¢Õß injury

‡ªìπ ”§—≠  ∂â“ injury π—Èπ‡°‘¥§«“¡√âÕπÀ√◊Õ ther-

mal burn ®“°‡§√◊ËÕß®’È ‰øøÑ“ °“√ Ÿ≠‡ ’¬°“√§«∫§ÿ¡

¢Õß°≈â“¡‡π◊ÈÕµâπ¢“°Á “¡“√∂øóôπµ—«‰¥â‡Õß ·µà∂â“À“°

injury π—Èπ ‡°‘¥®“°°“√ complete transection „π

√Ÿª∑’Ë 2. °“¬«‘¿“§„π para-vesicular space ·≈– obturator fossa ́ ÷ËßÕ¬ŸàµàÕ‡π◊ËÕß°—π ®–æ∫«à“ para-vascular space

®–Õ¬Ÿà√–À«à“ßÀ≈Õ¥‡≈◊Õ¥·¥ß external iliac ·≈–°√–‡æ“–ªí  “«– ‚¥¬¡’ structure ¿“¬„π ‰¥â·°à À≈Õ¥

‡≈◊Õ¥·¥ß hypogastric À≈Õ¥‡≈◊Õ¥·¥ß utereine ·≈–∑àÕ‰µ
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√–À«à“ß°“√ºà“µ—¥ ‚Õ°“ ¢Õß°“√°≈—∫¡“¢Õß motor

function ®–‡°‘¥πâÕ¬¡“° ÷́ËßºŸâªÉ«¬Õ“®µâÕß„™â

°≈â“¡‡π◊ÈÕ¡—¥Õ◊Ëπ¢Õßµâπ¢“·∑π ‡æ◊ËÕ‡ªìπ°“√∑¥·∑π

(compensate)  ©–π—Èπ°“√ identify ‡ âπª√– “∑

obturator ∑ÿ°§√—Èß∑’Ë¡’°“√ºà“µ—¥‡≈“–µ—¥‡≈“–µàÕ¡

πÈ”‡À≈◊Õß°≈ÿà¡π’È®÷ß¡’§«“¡®”‡ªìπ¡“°  Õ¬à“ß‰√°Áµ“¡

À“°æ∫«à“¡’°“√©’°¢“¥ (complete transection) ¢Õß

‡ âπª√– “∑ ®–µâÕß¡’°“√ºà“µ—¥´àÕ¡·´¡„π∑—π∑’

3. Para-rectal space ‡ªìπ avascular plane

∑’ËÕ¬Ÿà¥â“π¢â“ß¢Õß≈”‰ âµ√ß (rectum) ¡’¢Õ∫¥â“ππÕ°

(lateral border) ‡ªìπÀ≈Õ¥‡≈◊Õ¥·¥ß internal iliac

·≈–∑àÕ‰µ (ureter) ¢Õ∫¥â“π„π (medial border)

‡ªìπ≈”‰ âµ√ß (rectum) ·≈–æ◊Èπ¥â“π≈à“ß (floor)

‡ªìπ°√–¥Ÿ° sacrum ¡’ structure ∑’Ë ”§—≠ §◊Õ °≈ÿà¡

‡ âπª√– “∑ hypogastric ∑’Ë¡’Àπâ“∑’Ë§«∫§ÿ¡°“√

∑”ß“π¢Õß°√–‡æ“–ªí  “«– ·≈–°“√‡§≈◊ËÕπ‰À«¢Õß

∑àÕ‰µ à«π≈à“ß  °“√ create avascular plane π’È¡’

§«“¡ ”§—≠¡“°„π°√≥’¢Õß°“√∑”ºà“µ—¥ radical

hysterectomy ‡π◊ËÕß®“°®”‡ªìπµâÕß create plane

‡æ◊ËÕ‡≈“–·¬°∑àÕ‰µ∑’ËÕ¬Ÿà∑“ß¥â“ππÕ°ÕÕ°‰ª °àÕπ∑’Ë

®–∑”°“√ºà“µ—¥‡Õ“ utero-sacral ligament ÕÕ°

„Àâ ‰¥â™‘¥ pelvic sidewall ¡“°∑’Ë ÿ¥  „π°√≥’∑’Ë°“√

ºà“µ—¥ radical hysterectomy ·∫∫ nerve sparing

¬—ß¡’§«“¡®”‡ªìπ∑’ËµâÕß identify ‡ âπª√– “∑ hypo-

gastric ∑’Ë‡°“–°—∫ peritoneum ∑“ß¥â“π„π¢Õß

plane ·≈–‡≈“–·¬°‡Õ“‡ âπª√– “∑π’ÈÕÕ°‰ª °àÕπ

∑”°“√ºà“µ—¥ utero-sacral ligament   πÕ°®“°π’È

„π√“¬∑’Ë¡’æ—ßº◊¥‡°“–·πàπ¡“° (severe adhesion)

√–À«à“ß≈”‰ âµ√ß (rectum) °—∫¡¥≈Ÿ°∑“ß¥â“πÀ≈—ß

À√◊Õ„π√“¬∑’Ë¡’ complete obliteration ¢Õß cul-

de-sac °“√ºà“µ—¥‡≈“–·¬°¡¥≈Ÿ°ÕÕ°®“°≈”‰ âµ√ß

®“°∑“ß¥â“π¢â“ß °àÕπ°“√ºà“µ—¥¡¥≈Ÿ° (hysterec-

tomy) ®÷ß¡’§«“¡®”‡ªìπÕ¬à“ß¡“°  ∑’Ë®–™à«¬ªÑÕß°—π

injury ∑’ËÕ“®¢÷Èπ‰¥âµàÕ≈”‰ âµ√ß

4. Recto-vaginal septum (space) ‡ªìπ

avascular plane ∑’Ë¡’¢Õ∫∑“ß¥â“πÀπâ“‡ªìπºπ—ß

™àÕß§≈Õ¥ (posterior vaginal wall) ·≈–¢Õ∫∑“ß

¥â“πÀ≈—ß‡ªìπ≈”‰ âµ√ß (rectum) ·≈–¢Õ∫¥â“π¢â“ß

∑—Èß Õß¢â“ß‡ªìπ utero-sacral ligament  °“√ iden-

tify recto-vaginal septum ¡’ª√–‚¬™πå„π°“√™à«¬

·¬°≈”‰ âµ√ß (rectum) ÕÕ°®“°™àÕß§≈Õ¥ ¡¥≈Ÿ°

 à«π≈à“ß·≈–ª“°¡¥≈Ÿ°ÕÕ°®“°°—π ®–™à«¬ªÑÕß°—π

°“√‡°‘¥ injury µàÕ≈”‰ âµ√ß (rectum) ‰¥â  „π°√≥’

∑’Ë¡’æ—ßº◊¥¡“° (severe adhesion) ‡™àπ „π√“¬∑’Ë

«‘π‘®©—¬‡ªìπ severe pelvic endometriosis ∑’Ë¡’ com-

plete obliteretion of cul-de-sac À√◊Õ„π√“¬∑’Ë

«‘π‘®©—¬‡ªìπ chronic pelvic inflammatory disease

√à«¡°—∫¿“«– tubo-ovarian abscess ‡ªìπµâπ

πÕ°®“°π’È°“√ create rectovaginal space ¬—ß¡’

§«“¡®”‡ªìπ ”À√—∫°“√ºà“µ—¥ radical hysterectomy

°àÕπ°“√ºà“µ—¥µ”·Àπàß utero-sacral ligament

5. Vesico-uterine fold (space) ‡ªìπ avas-

cular plane ∑’ËÕ¬Ÿà√–À«à“ß¥â“πÀ≈—ß¢Õß°√–‡æ“–

ªí  “«–°—∫¡¥≈Ÿ° à«π≈à“ß·≈–ª“°¡¥≈Ÿ° ‚¥¬¡’¥â“π

¢â“ß∑—Èß Õß‡ªìπ para-vesicular space  „π°“√

ºà“µ—¥ hysterectomy ·≈– radical hysterectomy

®”‡ªìπµâÕß identify vesico-uterine space π’È ‡æ◊ËÕ

‡≈“–·¬°°√–‡æ“–ªí  “«–ÕÕ°‰ª°àÕπ°“√µ—¥¡¥≈Ÿ°

space π’È®–¡’§«“¡ ”§—≠¡“°„π°√≥’∑’ËºŸâªÉ«¬¡’

ª√–«—µ‘°“√ºà“µ—¥§≈Õ¥∫ÿµ√À≈“¬§√—Èß ´÷Ëß¡’‚Õ°“ ∑’Ë

®–‡°‘¥æ—ßº◊¥·πàπ (adhesion) √–À«à“ß°√–‡æ“–

ªí  “«–·≈–¡¥≈Ÿ° °“√‡≈“–·¬°°√–‡æ“–ªí  “«–

·≈–¡¥≈Ÿ°ÕÕ°®“°°—π  “¡“√∂∑”‰¥â‚¥¬ approach

∑“ßµ√ßºà“π vesico-uterine septum π’È À√◊Õ ap-

proach ºà“π‡¢â“∑“ß¥â“π¢â“ß∑“ß para-vesicular

space ÷́Ëß®–ª≈Õ¥¿—¬°«à“„π°√≥’∑’Ë¡’æ—ßº◊¥‡°“–
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·πàπ√–À«à“ß°√–‡æ“–ªí  “«–·≈–¡¥≈Ÿ°

6. Pre-sacral space ‡ªìπ avascular

plane ∑’ËÕ¬Ÿà¥â“πÀ≈—ß¢Õß≈”‰ âµ√ß (rectum) ·≈–

Àπâ“µàÕ°√–¥Ÿ° sacrum ·≈– coccyx  §«“¡

 ”§—≠¢Õß space   à«π„À≠à¡—°‡°’Ë¬«¢âÕß°—∫°“√

ºà“µ—¥∑“ß»—≈¬°√√¡ ‡™àπ low anterior resection,

pelvic exenteration À√◊Õºà“µ—¥‡Õ“ pre-sacral

tumor ÕÕ° ‡ªìπµâπ  ¿“«–·∑√° ấÕπ∑’Ë§«√√–«—ß

„π°√≥’∑’ËµâÕß approach pre-sacral space §◊Õ

°“√‡°‘¥ injury µàÕÀ≈Õ¥‡≈◊Õ¥·≈– pre-sacral

plexus ‡æ√“–°“√Àâ“¡‡≈◊Õ¥ À“°‡°‘¥°“√©’°¢“¥

µàÕÀ≈Õ¥‡≈◊Õ¥·≈– pre-sacral plexus ®–∑”‰¥â¬“°

‡π◊ËÕß®“°ª≈“¬Õ’°¥â“π¢ÕßÀ≈Õ¥‡≈◊Õ¥®–ΩíßÕ¬Ÿà„π

°√–¥Ÿ° sacrum ©–π—Èπ®÷ß§«√√–¡—¥√–«—ß‡ªìπÕ¬à“ß

¡“°À“°®”‡ªìπµâÕß∑”°“√ºà“µ—¥∫√‘‡«≥¥—ß°≈à“«

Surgical technique in approaching the
retroperitoneal space and its avascular
planes

°“√ºà“µ—¥„πÕÿâß‡™‘ß°√“π ®–¡’§«“¡ª≈Õ¥¿—¬

·≈– “¡“√∂À≈’°‡≈’Ë¬ß°“√‡°‘¥ injury µàÕÕ«—¬«–

¿“¬„πÀ“°¡’°“√ identify avascular plane µà“ßÊ

¢â“ßµâπ  πÕ°®“°π’È¬—ß™à«¬„π°“√≈¥°“√‡ ’¬‡≈◊Õ¥

®“°°“√ºà“µ—¥ √«¡∂÷ß°“√Àâ“¡‡≈◊Õ¥∑’Ë ”§—≠ ‡™àπ

°√≥’¢Õß°“√µ°‡≈◊Õ¥À≈—ß§≈Õ¥ (post-partum

hemorhage) ‰¥â ‚¥¬°“√ºŸ°À≈Õ¥‡≈◊Õ¥·¥ß hypo-

gastric (bilateral hypogastric arterial ligation)

°“√ºà“µ—¥ approach retroperitoneal space

„πÕÿâß‡™‘ß°√“ππ—Èπ Õ“®¥Ÿ‡À¡◊Õπ¬“° Õ—πµ√“¬ ·≈–

§«√∑”‡©æ“–ºŸâ¡’§«“¡™”π“≠‡∑à“π—Èπ ·µàÀ“°√Ÿâ∂÷ß

surgical technique ∑’Ë∂Ÿ°µâÕß ·≈–Ωñ°Ωπ‡ªìπ

ª√–®”‡™◊ËÕ«à“°“√ approach retroperitoneal

space ®–‰¡à¬“° ·≈–¡’§«“¡ª≈Õ¥¿—¬  Õ¬à“ß‰√°Áµ“¡

°“√ºà“µ—¥π’ÈµâÕß»÷°…“„π√“¬≈–‡Õ’¬¥·µà≈–¢—ÈπµÕπ

µ“¡ surgical technique ∑’Ë∂Ÿ°µâÕß ·≈–‡À¡“– ¡

´÷ËßµâÕßÕ“»—¬§«“¡√Ÿâ‡√◊ËÕß°“¬«‘¿“§¢ÕßÕÿâß‡™‘ß°√“π

(pelvic anatomy) ‡ªìπÕ¬à“ß¥’

¢—ÈπµÕπ°“√ºà“µ—¥√«¡∂÷ß surgical technique

∑’Ë§«√√Ÿâ„π°“√ approach retroperitoneal space

·≈– avascular planes µà“ßÊ ¡’¥—ßπ’È §◊Õ «‘∏’°“√

‡¢â“ Ÿà pelvic retroperitoneal space Õ¬à“ßª≈Õ¥

¿—¬ °“√À“µ”·Àπàß¢Õß∑àÕ‰µ (ureter) °“√ create

para-vesicular space ·≈– obturator fossa

Õ¬à“ßßà“¬·≈–ª≈Õ¥¿—¬ °“√‡¢â“ Ÿà para-rectal

space, recto-vaginal space ·≈– vesico-uterine

space (fold) √«¡∂÷ß surgical application µà“ßÊ

1. «‘∏’°“√‡¢â“ Ÿà pelvic retroperitoneal

space Õ¬à“ßª≈Õ¥¿—¬ ‡π◊ËÕß®“°À≈Õ¥‡≈◊Õ¥∑’Ë¡“

‡≈’È¬ß¡¥≈Ÿ° √—ß‰¢à ·≈–∑àÕπ”‰¢à ®–√«¡µ—«‡ªìπ

plexus √Õ∫Êµ—«¡¥≈Ÿ°  ©–π—Èπ°“√‡¢â“ Ÿà pelvic

retroperitoneal space ÷́ËßÕ¬Ÿà∑“ß¥â“π¢â“ß®÷ß¡’

§«“¡®”‡ªìπµâÕßÕÕ°Àà“ß®“°µ—«¡¥≈Ÿ° ‡æ◊ËÕ‡ªìπ°“√

À≈’°‡≈’Ë¬ß injury ∑’ËÕ“®‡°‘¥°—∫À≈Õ¥‡≈◊Õ¥∑’Ë√«¡µ—«

‡ªìπ plexus ¥—ß°≈à“«

Surgical technique ¢—ÈπµÕπ∑’Ë ”§—≠ „Àâ

‡√‘Ë¡∑’Ë°“√·∫àß round ligament ‡ªìπ 3 À√◊Õ 4  à«π

‚¥¬‡√‘Ë¡µâπ®“°°“√‡¬Á∫ºŸ° round ligament „π

µ”·Àπàß 1  à«π 3 À√◊Õ 4 ∑“ß¥â“ππÕ°  À≈—ß®“°

π—Èπ„™â Kelly clamps ¥÷ß ¬°µ—«¡¥≈Ÿ°¢÷Èπ æ√âÕ¡°—∫

¬° round ligament „Àâµ÷ß ‡æ◊ËÕ‡ªìπ°“√À≈’°‡≈’Ë¬ß

µàÕ°“√ injury ¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß·≈–¥” external

iliac ∑’ËÕ¬Ÿà„µâµàÕ round ligament À≈—ß®“°π—Èπ„™â

°√√‰°√µ—¥ round ligament „πµ”·Àπàß„°≈âµàÕ

µ”·Àπàß∑’Ë‡¬Á∫ºŸ° ‚¥¬À—π§«“¡‚§âß¢Õßª≈“¬°√√‰°√

„Àâ™’È ‰ª∑“ß lateral pelvic side wall ·≈–∑”°“√µ—¥

round ligament À“°∑”¥â«¬«‘∏’∑’Ë∂Ÿ°µâÕß (√Ÿª∑’Ë 3)
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®– —ß‡°µ«à“ structure ·√° ∑’Ë®–æ∫ §◊Õ °≈â“¡‡π◊ÈÕ

psoas ∑’Ë®–«“ßµ—«Õ¬Ÿà∑“ß¥â“ππÕ° ÿ¥¢Õß retro-

peritoneum

2. °“√À“µ”·Àπàß¢Õß∑àÕ‰µ (ureter) ∑àÕ‰µ

‡ªìπÕ«—¬«– ”§—≠∑’Ë‡°‘¥ injury ‰¥â„π√–À«à“ß°“√

ºà“µ—¥∑“ßπ√’‡«™ ‡™àπ °“√ºà“µ—¥¡¥≈Ÿ° (simple

hysterectomy ·≈– radical hysterectomy) À√◊Õ

°“√ºà“µ—¥‡≈“–æ—ßº◊¥  „π°√≥’¢Õß‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

‡®√‘≠º‘¥∑’Ë (severe pelvic endometriosis) ‡ªìπµâπ

µ”·Àπàß¢Õß°“√‡°‘¥ injury µàÕ∑àÕ‰µ∑’Ëæ∫∫àÕ¬

‰¥â·°à µ”·Àπàß∑’Ë∑àÕ‰µÕ¬Ÿà„µâµàÕ infundibulo-pelvic

ligament ¡—°‡°‘¥ injury „π¢≥–∑’Ë∑”°“√µ—¥

infundibulo-pelvic ligament ‚¥¬‡©æ“–„π√“¬∑’Ë¡’

æ—ßº◊¥¡“° (severe pelvic adhesion) ®“°¿“«–

‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°‡®√‘≠º‘¥∑’Ë¢—Èπ√ÿπ·√ß (severe pel-

vic endometriosis) À√◊Õ¿“«–°“√Õ—°‡ ∫„πÕÿâß‡™‘ß

°√“π‡√◊ÈÕ√—ß (chronic pelvic inflammatory disease

with tubo-ovarian abscess) µ”·Àπàß¢Õß°“√ in-

jury µàÕ∑àÕ‰µ∑’Ë√Õß≈ß¡“ §◊Õ µ”·Àπàß∑’Ë∑àÕ‰µ∑Õ¥

‰ª„µâµàÕÀ≈Õ¥‡≈◊Õ¥·¥ß uterine ‡π◊ËÕß®“°‡ªìπ

µ”·Àπàß∑’Ë∑àÕ‰µ∑Õ¥µ—«¡“„°≈â°—∫¡¥≈Ÿ°¡“°∑’Ë ÿ¥ ‚¥¬

À“°®“°µ—«¡¥≈Ÿ° ª√–¡“≥ 1-1.5 ´¡.

Surgical technique °“√À“µ”·Àπàß¢Õß

∑àÕ‰µ „Àâ‡√‘Ë¡À≈—ß®“°°“√‡¢â“ Ÿà pelvic retroperito-

neal space ¢â“ßµâπ À≈—ß®“°∑’Ë retroperitoneal

space ∂Ÿ°‡ªî¥ÕÕ° „Àâæ¬“¬“¡¢¬“¬ space π’È„Àâ

°«â“ß¢÷Èπ Õ“®„™â Deaver retractor ¥÷ß  peritoneum

¢÷Èπ‰ª∑“ß»’√…– (cephalad À√◊Õ upward) æ√âÕ¡°—∫

√Ÿª∑’Ë 3. · ¥ß«‘∏’°“√‡¢â“ Ÿà pelvic retroperitoneal space ‚¥¬µ—¥ round ligament ∑’Ëµ”·Àπàß lateral 1  à«π 3
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‚§âß‡¢â“¥â“π„π (medially) µ“¡·π«°“√«“ßµ—«¢Õß

À≈Õ¥‡≈◊Õ¥·¥ß external iliac ®π°√–∑—Èß∂÷ßµ”·Àπàß

∑’ËÀ≈Õ¥‡≈◊Õ¥·¥ß common iliac ·¬°µ—«‡ªìπÀ≈Õ¥

‡≈◊Õ¥·¥ß external iliac ·≈–À≈Õ¥‡≈◊Õ¥·¥ß inter-

nal iliac (bifurcation of common iliac artery)

´÷Ëß‡ªìπµ”·Àπàß∑’Ë∑àÕ‰µ ∑Õ¥¢â“¡∫√‘‡«≥ bifurcation

æÕ¥’ (√Ÿª∑’Ë 4)  °“√À“µ”·Àπàß¢Õß∑àÕ‰µÕ“®∑”‰¥â

®“°„π™àÕß∑âÕß (intraperitoneum) ‚¥¬ —ß‡°µ°“√

‡§≈◊ËÕπ‰À«¢Õß∑àÕ‰µ (peristalsis) À√◊Õ„™â°“√§≈”

∑àÕ‰µ‚¥¬µ√ß

3. °“√ create para-vesicular space ·≈–

obturator fossa Õ¬à“ßßà“¬·≈–ª≈Õ¥¿—¬ para-

vesicular space ¡’§«“¡ ”§—≠„π°“√ºà“µ—¥‡≈“–

·¬°°√–‡æ“–ªí  “«– ·≈–¡¥≈Ÿ°ÕÕ°®“°°—πÕ¬à“ß

ª≈Õ¥¿—¬ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π√“¬∑’Ëºà“π°“√ºà“µ—¥

§≈Õ¥∫ÿµ√¡“À≈“¬§√—Èß ·≈–¡’æ—ßº◊¥ (adhesion)

¡“°  ¢≥–‡¥’¬«°—π obturator fossa ÷́Ëß‡ªìπ avas-

cular plane ∑’ËµàÕ‡π◊ËÕß¡“®“° para-vesicular space

°Á¡’§«“¡ ”§—≠µàÕ°“√ºà“µ—¥‡≈“–µàÕ¡πÈ”‡À≈◊Õß¢Õß

Õÿâß‡™‘ß°√“π ¡’ structure  ”§—≠ ∑’ËµâÕß√–«—ß°“√‡°‘¥

injury §◊Õ ‡ âπª√– “∑ obturator

Surgical technique anatomical land-

mark ¢Õß para-vesicular space ®–Õ¬Ÿà∫√‘‡«≥

¥â“π„πµàÕÀ≈Õ¥‡≈◊Õ¥·¥ß external iliac  °“√

create para-vesicular space „Àâ follow À≈Õ¥

‡≈◊Õ¥·¥ß external iliac ®πª≈“¬ ÿ¥¢ÕßÀ≈Õ¥

‡≈◊Õ¥·¥ß °àÕπ∑’Ë®–‡ª≈’Ë¬π‡ªìπÀ≈Õ¥‡≈◊Õ¥·¥ß

femoral  À≈—ß®“°π—Èπ®–æ∫«à“¥â“π„πµàÕÀ≈Õ¥

√Ÿª∑’Ë 4. · ¥ß«‘∏’°“√À“µ”·Àπàß¢Õß∑àÕ‰µ ‚¥¬„™â Deaver retractor ¥÷ß peritoneum ¢÷Èπ‰ª∑“ß»’√…– æ√âÕ¡°—∫‚§âß

‡¢â“¥â“π„π µ“¡·π«°“√«“ßµ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß external iliac „π√Ÿª· ¥ß∑àÕ‰µ∂Ÿ°§≈âÕß‚¥¬ Babcock

clamps
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‡≈◊Õ¥·¥ßπ’È ®–¡’ avascular plane „Àâ„™â blunt

dissection ‚¥¬Õ“®„™âª≈“¬¢Õß sponge forceps

∂à“ß¢¬“¬ ‡æ◊ËÕ‡¢â“∂÷ß space ¥—ß°≈à“«  πÕ°®“° blunt

dissection ·≈â« Õ“® create space π’È ‚¥¬„™â sharp

dissection ¥â«¬ª≈“¬¢Õß°√√‰°√ Metzenbaum

·À«° ·∑π°“√„™â sponge forceps (√Ÿª∑’Ë  5)

°“√ approach obturator fossa  “¡“√∂

∑”‰¥âßà“¬Ê ‚¥¬ blunt dissection À√◊Õ sharp dis-

section µàÕ‡π◊ËÕß®“° para-vesicular space ‚¥¬

®–æ∫ structure ∑’Ë‡ªìπ landmark  ”§—≠ §◊Õ  à«π

ª≈“¬¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß hypogastric (obliterated

hypogastric artery) ·≈–‡ âπª√– “∑ obturator

´÷ËßµâÕß√–«—ß‰¡à„Àâ‡°‘¥ injury µàÕ‡ âπª√– “∑¥—ß°≈à“«

4. °“√‡¢â“ Ÿà para-rectal space µ”·Àπàß¢Õß

avascular plane π’È ®–¡’≈—°…≥–„°≈â‡§’¬ß°—∫ para-

vesicular space §◊Õ Õ¬Ÿà¥â“π¢â“ß¢Õß≈”‰ âµ√ß (rec-

tum) ‡¡◊ËÕ‡∑’¬∫‡§’¬ß°—∫ para-vesicular space ®–

Õ¬Ÿà¢â“ßµàÕ°√–‡æ“–ªí  “«– ª√–‚¬™πå¢Õß space „π

°“√ªÑÕß°—π¿“«–·∑√° ấÕπ®“°°“√ºà“µ—¥ §◊Õ ™à«¬

„Àâ°“√ºà“µ—¥‡≈“–·¬° ≈”‰ âµ√ß ÕÕ°®“°¡¥≈Ÿ°‰¥â

‚¥¬À≈’°‡≈’Ë¬ß°“√‡°‘¥ injury µàÕ≈”‰ âµ√ß‰¥â „π√“¬

∑’Ë¡’æ—ßº◊¥‡°“–µ‘¥¡“° (severe pelvic adhesion)

πÕ°®“°π’È¬—ß‡ªìπª√–‚¬™πåµàÕ°“√ºà“µ—¥ radical

hysterectomy ∑’Ë®”‡ªìπµâÕßºà“µ—¥‡Õ“ utero-sacral

ligament ÕÕ° „Àâ„°≈â pelvic side wall ¡“°∑’Ë ÿ¥

À√◊Õ „™â ”À√—∫À“ ‡ âπª√– “∑ hypogastric ‡æ◊ËÕ

°“√ºà“µ—¥ radical hysterectomy ·∫∫ nerve

sparing

Surgical technique  °“√ approach

para-rectal space π—Èπ ‡√‘Ë¡®“°°“√À“µ”·Àπàß

¢Õß∑àÕ‰µ„Àâ ‰¥â°àÕπ ®“°π—Èπ„Àâ§≈âÕßÀ√◊Õ®—∫∑àÕ‰µ

¥â«¬ Babcock forceps ¥÷ß„Àâµ÷ßÕÕ°‰ª¬—ß¥â“π¢â“ß

√Ÿª∑’Ë 5. · ¥ß°“√‡¢â“ Ÿà para-vesicular space ‚¥¬«‘∏’ sharp dissection ¥â«¬°√√‰°√ Metzenbaum
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·≈–®—∫ºπ—ß peritoneum ∑“ß¥â“π„π∑’ËÕ¬Ÿà™‘¥°—∫

≈”‰ âµ√ß¥â«¬ tissue forceps ·≈â«„™â sharp dis-

section ¥â«¬ª≈“¬¢Õß°√√‰°√ Metzenbaum

·À«° space ¥â“π≈à“ß®π∂÷ß floor ¢Õß space ®–

æ∫°√–¥Ÿ° sacrum ∑“ß¥â“π≈à“ß À“°µâÕß°“√À“

‡ âπª√– “∑ hypogastric ‡æ◊ËÕ∑”ºà“µ—¥ radical

hysterectomy ·∫∫ nerve sparing „Àâæ¬“¬“¡

À“‡ âπª√– “∑¥—ß°≈à“« ´÷Ëß®–«“ßµ—«‡°“–°—∫ºπ—ß

peritoneum ·≈–·µ°·¢πßÕÕ°‰ª‡ªìπ plexus

5. °“√‡¢â“ Ÿà recto-vaginal space µ”·Àπàß

¢Õß avascular plane π’È ®–Õ¬Ÿà√–À«à“ßºπ—ß™àÕß§≈Õ¥

(posterior vaginal wall) ≈”‰ âµ√ß (rectum) ·≈–

¡’¢Õ∫¥â“π¢â“ß‡ªìπ utero-sacral ligament ª√–‚¬™πå

¢Õß°“√ create avascular space π’È ®–™à«¬‡≈“–

·¬°≈”‰ âµ√ßÕÕ°®“°¡¥≈Ÿ° à«π≈à“ß ª“°¡¥≈Ÿ°

·≈–™àÕß§≈Õ¥ ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥ injury ¢≥–∑”

ºà“µ—¥¡¥≈Ÿ° (htsterectomy) Õ’°∑—Èß¬—ß™à«¬„Àâ°“√

ºà“µ—¥‡Õ“ utero-sacral ligament ÕÕ°„Àâ ‰¥â™‘¥

pelvic side wall  „π°√≥’¢Õß°“√ºà“µ—¥ radical

hysterectomy Õ’°¥â«¬

Surgical technique °“√ approach

recto-vaginal space π’È µâÕßÕ“»—¬·√ßµ÷ß‡æ◊ËÕ

·¬°¡¥≈Ÿ° à«π≈à“ßÕÕ°®“°≈”‰ âµ√ß ‚¥¬°“√¥÷ßµ—«

¡¥≈Ÿ°‰ª∑“ß°√–‡æ“–ªí  “«–„Àâµ÷ß ·≈–„™â¡◊Õ‚°¬

≈”‰ âµ√ß‰ª∑“ß¥â“πÀ≈—ß À√◊ÕÕ“®„™â sponge

forceps with gauze ¥—π≈”‰ â ‰ª∑“ß¥â“πÀ≈—ß·∑π

¡◊Õ ®– —ß‡°µ«à“ peritoneum ∫√‘‡«≥ cul-de-sac

®–µ÷ß¢÷Èπ¡“ „Àâ„™â°√√‰°√ Metzenbaum µ—¥ peri-

toneum ∫√‘‡«≥¥—ß°≈à“«„Àâ¢“¥ ®“°π—ÈπÕ“®„™â

°√√‰°√·À«°µàÕ„Àâ‡°‘¥‡ªìπ™àÕß«à“ß (space) À√◊Õ

„™âπ‘È«¡◊Õ·À«°™àÕß«à“ßπ’È·∑π°√√‰°√°Á‰¥â À“°§≈”

‡¢â“‰ª„π™àÕß«à“ß ®–æ∫«à“‡ªìπ avascular plane ∑’Ë

¡’¢Õ∫‡¢µ¢Õß recto-vaginal septum µ“¡∑’Ë∫√√¬“¬

6. °“√‡¢â“ Ÿà vesico-uterine space (fold)

µ”·Àπàß¢Õß vesico-uterine space π’È ®–Õ¬Ÿà√–À«à“ß

°√–‡æ“–ªí  “«–·≈–¡¥≈Ÿ°∑“ß¥â“π≈à“ß À√◊Õª“°-

¡¥≈Ÿ° ‚¥¬¡’¢Õ∫∑—Èß Õß¢â“ß‡ªìπ para-vesicula

space ©–π—Èπ°“√‡¢â“ Ÿà space π’È Õ“®®–‡¢â“‚¥¬

µ√ß®“°∑“ß vesico-utero fold À√◊Õ‡¢â“®“°∑“ß

¥â“π¢â“ß∑“ß para-vesicular space °Á‰¥â  °“√

‡≈“–·¬° space π’È ®–™à«¬ªÑÕß°—π°“√‡°‘¥ injury

µàÕ°√–‡æ“–ªí  “«–®“°°“√∑”ºà“µ—¥¡¥≈Ÿ° ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß„π√“¬∑’Ë¡’ª√–«—µ‘°“√ºà“µ—¥§≈Õ¥¡“

À≈“¬§√—Èß ·≈–¡’æ—ßº◊¥‡°“–µ‘¥·πàπ √–À«à“ß

°√–‡æ“–ªí  “«–·≈–¡¥≈Ÿ°  πÕ°®“°π’È¬—ß„™â„π

°√≥’∑’Ë¢Õß°“√ºà“µ—¥ radical hysterectomy ∑’ËµâÕß

µ—¥™àÕß§≈Õ¥ à«π∫π‡æ◊ËÕ‡°‘¥ free surgical margin

¥â«¬

Surgical technique °“√ approach

vesico-uterine space ‚¥¬µ√ß „Àâºà“µ—¥ perito-

neum ∫√‘‡«≥ vesico-uterine fold ÕÕ°®“°°—π

‚¥¬‡≈◊Õ°·π«°“√µ—¥ „ÀâµË”°«à“µ”·Àπàß√Õ¬æ—∫

(bladder reflection) ‡≈Á°πâÕ¬  °“√µ—¥ peritoneum

„Àâ™‘¥¡¥≈Ÿ°®π‡°‘π‰ª ®–∑”„Àâ°“√ create avas-

cular space π’È¬“°¢÷Èπ À≈—ß®“°µ—¥ peritoneum

∫√‘‡«≥ vesico-uterine fold ·≈â« „Àâ dissect

vesico-uterine space ®“°·π«°≈“ß¢Õß space

æ¬“¬“¡À≈’°‡≈’Ë¬ß°“√‡¢â“ Ÿà avascular space π’È

®“°∑“ß¢Õ∫¥â“π¢â“ß‡π◊ËÕß®“°Õ“®‡°‘¥ injury µàÕ

À≈Õ¥‡≈◊Õ¥·¥ß superior vesicular

°“√∫“¥‡®Á∫µàÕ‡ âπª√– “∑ (nerve injury)
°“√∫“¥‡®Á∫µàÕ‡ âπª√– “∑ ‡°‘¥¢÷Èπ‰¡à¡“°„π

°“√ºà“µ—¥∑“ßπ√’‡«™  à«π¡“°¡—°æ∫„π√“¬∑’Ë¡’°“√

ºà“µ—¥∑“ß¡–‡√Áßπ√’‡«™ ‡™àπ „π√“¬∑’Ë¡’°“√ºà“µ—¥

radical hysterectomy ‡æ◊ËÕ√—°…“¡–‡√Áßª“°¡¥≈Ÿ°
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√–¬–‡√‘Ë¡µâπ °“√ºà“µ—¥‡≈“–µàÕ¡πÈ”‡À≈◊Õß À√◊Õ°“√

ºà“µ—¥ debulking surgery ‡æ◊ËÕ√—°…“¡–‡√Áß√—ß‰¢à

Õÿ∫—µ‘°“√¢Õß°“√‡°‘¥°“√∫“¥‡®Á∫µàÕ‡ âπª√– “∑(13,14)

æ∫‰¥âª√–¡“≥√âÕ¬≈– 0.2-2.0  Õ“°“√ à«π„À≠à¡—°

‡ªìπÕ“°“√∑“ß‡ âπª√– “∑√—∫§«“¡√Ÿâ ÷° (sensory

nerve) ®–æ∫«à“ºŸâªÉ«¬Õ“®¡’Õ“°“√™“∫√‘‡«≥µà“ßÊ

∑’Ë‡ âπª√– “∑‰ª‡≈’È¬ß ºŸâªÉ«¬ à«ππâÕ¬®–¡’ªí≠À“¥â“π

°“√‡§≈◊ËÕπ‰À« (motor function) ¢÷Èπ°—∫‡ âπª√– “∑

∑’Ë∫“¥‡®Á∫ Õ“°“√µà“ßÊ∑’Ë‡°‘¥®“°°“√∫“¥‡®Á∫µàÕ

‡ âπª√– “∑¡—°¡’Õ“°“√¥’¢÷Èπ‰¥â‡Õß ¢÷Èπ°—∫§«“¡

√ÿπ·√ß¢Õß°“√∫“¥‡®Á∫ µ“¡µ“√“ß∑’Ë 2

‚¥¬ √ÿª °“√ºà“µ—¥¡¥≈Ÿ° (hysterectomy)

‡ªìπ°“√ºà“µ—¥∑’Ë‡°‘¥¢÷Èπ∫àÕ¬∑’Ë ÿ¥„π°“√ºà“µ—¥∑“ß

π√’‡«™ ¿“«–·∑√° ấÕπ∑’Ë‡°‘¥¢÷Èπ ‚¥¬ à«π„À≠à¡’º≈

¡“®“° §«“¡™”π“≠„π°“√ºà“µ—¥∑’Ë‰¡à‡æ’¬ßæÕ °“√

„™â‡∑§π‘¥¢Õß°“√ºà“µ—¥∑’Ë ‰¡à‡À¡“– ¡ °“√¢“¥

§«“¡‡¢â“„®„π°“¬«‘¿“§¢ÕßÕ«—¬«–µà“ßÊ∑’Ë‡°’Ë¬«¢âÕß

°—π„πÕÿâß‡™‘ß°√“π °“√‡µ√’¬¡ºŸâªÉ«¬°àÕπ°“√ºà“µ—¥‰¥â

‰¡à¥’‡æ’¬ßæÕ √«¡∂÷ß°“√‰¡à “¡“√∂«‘π‘®©—¬¿“«–

·∑√°´âÕπ∑’Ë‡°‘¥¢÷Èπ‚¥¬‡√Á«‰¥â °“√À≈’°‡≈’Ë¬ß°“√‡°‘¥

¿“«–·∑√° ấÕπ∑’ËÕ“®‡°‘¥¢÷Èπ ®÷ßµâÕßÕ“»—¬Õß§å

ª√–°Õ∫À≈“¬Õ¬à“ß√à«¡°—π Õ¬à“ßπâÕ¬‡æ◊ËÕ≈¥Õÿ∫—µ‘

°“√≥å¢Õß¿“«–·∑√° ấÕπ„Àâ‡°‘¥¢÷ÈππâÕ¬∑’Ë ÿ¥

µ“√“ß∑’Ë 2. Nerve injury associated with hysterectomy(15)

Nerve Mechanism of Symptoms Signs Diagnosis Treatment

Injury

Femoral Ischemia: Anterior hip pain Absent Patellar reflex Physical Physical

self-retaining Knee joint instability Unable to elevate examination/ therapy/gait

retractor stretch Instability to climb stairs thigh when supine EMG training

Anteromedial thigh Decreased sensation

numbness anteromedial thigh,

medial leg

Sciatic/peroneal Stretch/ Lower limb and foot Inability to evert foot/ Physical Physical

compression numbness foot drop examination therapy/

Decreased sensation gait training

lower leg

Iliohypogastric/ Stretch/entrap- Lower quadrant burning Point tenderness Physical Nerve block/

ilioinguinal ment or pain +/- radiation to along nerve examination/ surgical

groin nerve block exploration

Obturator Transection Decreased sensation Adductor weakness EMG Epineural

anteriomedial thigh repair

Brachial plexus Stretch/com- Numbness upper Decreased sensation Physical Physical

pression extremity upper extremity examination therapy

EMG: electromyogram
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Essential tips and tricks in difficult pelvic
surgery: dealing with the adhesion

™‘π“ ‚ÕÃ“√√—µπæ—π∏å
¿“§«‘™“ Ÿµ‘»“ µ√å-π√’‡«™«‘∑¬“ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

°“√ºà“µ—¥∑“ßπ√’‡«™π—Èπ‡°◊Õ∫∑—ÈßÀ¡¥‡ªìπ°“√ºà“µ—¥Õ«—¬«–∑’ËÕ¬Ÿà„πÕÿâß‡™‘ß°√“π ´÷Ëß∫√‘‡«≥Õÿâß‡™‘ß°√“ππ’È

‡ªìπ∫√‘‡«≥∑’Ëºà“µ—¥§àÕπ¢â“ß¬“°‡π◊ËÕß®“° exposure ®–∂Ÿ°®”°—¥¥â«¬°√–¥Ÿ°‡™‘ß°√“π´÷Ëß∂◊Õ«à“‡ªìπ°“√ºà“µ—¥

„π∑’Ë·§∫·≈–≈÷°  ¥—ßπ—Èπ°“√ºà“µ—¥Õ«—¬«–∑’ËÕ¬Ÿà„πÕÿâß‡™‘ß°√“ππ’È®÷ß‡ªìπ°“√ºà“µ—¥∑’Ë¬“°·≈–µâÕßÕ“»—¬∑—°…–√«¡

∑—Èß°“√Ωñ°Ωπ„Àâ‡°‘¥§«“¡™”π“≠ ¬‘Ëß∂â“¡’æ—ßº◊¥‡°‘¥¢÷Èπ„π∫√‘‡«≥¥—ß°≈à“«®–¬‘Ëß∑”„Àâ°“√ºà“µ—¥π—Èπ¡’Õÿª √√§

‡æ‘Ë¡¢÷Èπµ“¡≈”¥—∫

æ—ßº◊¥∑’ËÕ“®‡°‘¥¢÷Èπ∫√‘‡«≥Õÿâß‡™‘ß°√“ππ—Èπ¡’‰¥âÀ≈“°À≈“¬ “‡Àµÿ ∑—Èß∑’Ë‡°‘¥®“°°“√Õ—°‡ ∫µ‘¥‡™◊ÈÕ∫√‘‡«≥

Õÿâß‡™‘ß°√“π ‡™àπ pelvic inflammatory disease (PID) À√◊Õ°“√µ‘¥‡™◊ÈÕ°≈ÿà¡ Chlamydia ´÷ËßÕ“®‰¡à¡’Õ“°“√

·µà “¡“√∂°àÕ„Àâ‡°‘¥æ—ßº◊¥∫√‘‡«≥ªï°¡¥≈Ÿ°·≈–Õÿâß‡™‘ß°√“π‰¥â  πÕ°®“°π—Èπ‚√§∑“ßπ√’‡«™∫“ß™π‘¥ ‡™àπ ‡¬◊ËÕ∫ÿ

‚æ√ß¡¥≈Ÿ°‡®√‘≠º‘¥∑’Ë (endometriosis) °Á “¡“√∂‡ªìπ “‡Àµÿ„Àâ‡°‘¥æ—ßº◊¥„πÕÿâß‡™‘ß°√“π‰¥âÕ’°‡™àπ‡¥’¬«°—π

πÕ°®“°‚√§∑“ßπ√’‡«™∑’Ë “¡“√∂°àÕ„Àâ‡°‘¥æ—ßº◊¥‰¥â·≈â«π—Èπ ª√–«—µ‘°“√ºà“µ—¥„π∫√‘‡«≥Õÿâß‡™‘ß°√“π ‡™àπ °“√

ºà“µ—¥§≈Õ¥∫ÿµ√ °“√ºà“µ—¥‡π◊ÈÕßÕ°¡¥≈Ÿ° °“√ºà“µ—¥‡≈“–∂ÿßπÈ”√—ß‰¢à À√◊Õ°“√ºà“µ—¥Õ«—¬«–Õ◊ËπÊ„π∫√‘‡«≥

Õÿâß‡™‘ß°√“π ‡™àπ ‰ âµ‘Ëß À√◊Õ≈”‰ â„À≠à °Á “¡“√∂°àÕ„Àâ‡°‘¥æ—ßº◊¥„πÕÿâß‡™‘ß°√“π‰¥â‡™àπ‡¥’¬«°—π

°“√¡’æ—ßº◊¥∫√‘‡«≥Õÿâß‡™‘ß°√“ππ—Èπ®–∑”„Àâ ¿“æ∑“ß°“¬«‘¿“§π—Èπ‡ª≈’¬π·ª≈ß‰ª®“°ª°µ‘ ‡π◊ËÕß®“°

°“√¥÷ß√—Èß®“°æ—ßº◊¥ ·≈–¬—ßÕ“®∑”„Àâ avascular plain À√◊Õ space µà“ßÊ ∑’Ë„™â„π°“√ºà“µ—¥π—Èπ∂Ÿ°√∫°«π

®÷ß∑”„Àâ°“√ºà“µ—¥π—Èπ¬“°¢÷Èπ ·≈–¡’‚Õ°“ ‡°‘¥¿“«–·∑√° ấÕπ®“°°“√ºà“µ—¥‡æ‘Ë¡¡“°¢÷Èπ‰¥â  Õ¬à“ß‰√°Áµ“¡

æ—ßº◊¥∑’Ë‡°‘¥®“° “‡Àµÿ∑’Ë·µ°µà“ß°—π®–¡’≈—°…≥–∑’Ë·µ°µà“ß°—π  ¥—ßπ—Èπ„π°“√ºà“µ—¥∑’Ë‡√“§“¥«à“®–¡’æ—ßº◊¥π—Èπ ‡√“
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§«√ª√–‡¡‘π„Àâ ‰¥â«à“æ—ßº◊¥∑’Ë‡√“®–µâÕß‡º™‘≠π—Èπ®–¡’

≈—°…≥–‡ªìπÕ¬à“ß‰√ ‡æ◊ËÕ∑’Ë®–‰¥â‡µ√’¬¡æ√âÕ¡„π°“√

ºà“µ—¥µàÕ‰ª ‡™àπ æ—ßº◊¥®“°°“√µ‘¥‡™◊ÈÕ Chlamydia

trachomatis À√◊Õ°“√µ‘¥‡™◊ÈÕ„πÕÿâß‡™‘ß°√“π°≈ÿà¡ PID

π—Èπ¡—°®–°àÕ„Àâ ‡°‘¥æ¬“∏‘ ¿“æ∫√‘‡«≥ªï°¡¥≈Ÿ°

‡π◊ËÕß®“°ÀπÕß∑’ËÕÕ°¡“π—Èπ¡—°ÕÕ°¡“®“°∫√‘‡«≥

fimbria ·≈–°“√Õ—°‡ ∫‚¥¬√Õ∫¢Õß¡¥≈Ÿ°·≈–ªï°

¡¥≈Ÿ°π—Èπ “¡“√∂°àÕ„Àâ‡°‘¥æ—ßº◊¥‰¥â ‚¥¬æ—ßº◊¥∑’Ë‡°‘¥

¢÷ÈπÕ“®¡’µ—Èß·µà filmy adhesion ´÷Ëß‡ªìπæ—ßº◊¥∫“ßÊ

‡≈“–‰¥â ‰¡à¬“°π—° ®π∂÷ß dense adhesion µ‘¥·πàπ

°—∫Õ«—¬«–¢â“ß‡§’¬ßÕ◊ËπÊ ´÷Ëß‡≈“–ÕÕ°‰¥â§àÕπ¢â“ß¬“°

·≈–Õ“®¡’æ—ßº◊¥∫√‘‡«≥µ—∫∑’Ë‡√’¬°«à“ violin string ‰¥â

 à«πæ—ßº◊¥∑’Ë‡°‘¥®“°‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°‡®√‘≠º‘¥∑’Ëπ—Èπ

¡—°‡°‘¥∫√‘‡«≥ cul-de-sac ·≈– ovarian fossa

´÷Ëßæ—ßº◊¥¥—ß°≈à“«π—Èπ¡—°¥÷ß√—Èß≈”‰ â (large bowel,

sigmoid ·≈– rectum) ·≈–∑àÕ‰µ„Àâ¡“µ‘¥°—∫∫√‘‡«≥

ºπ—ß¡¥≈Ÿ°¥â“πÀ≈—ß·≈–√—ß‰¢à ®÷ß∑”„Àâ¡’ ‚Õ°“ ‡°‘¥

¿“«–·∑√°´âÕπ®“°°“√ºà“µ—¥‰¥â¡“°¢÷Èπ ‰¡à«à“®–‡ªìπ

°“√∫“¥‡®Á∫µàÕ≈”‰ âÀ√◊Õ∑àÕ‰µ   à«πæ—ßº◊¥∑’Ë‡°‘¥®“°

°“√ºà“µ—¥§√—Èß°àÕπÀπâ“π—Èπ ¡—°®–‡°‘¥∫√‘‡«≥∑’Ë¡’°“√

ºà“µ—¥·≈–¡’°“√‡≈“–·¬° plain ‡™àπ „π°“√ºà“µ—¥

§≈Õ¥π—Èπ‡√“®”‡ªìπµâÕß‡≈“–·¬°°√–‡æ“–ªí  “«–

ÕÕ°®“° à«π≈à“ß¢Õß¡¥≈Ÿ°  ¥—ßπ—Èπæ—ßº◊¥∑’Ë‡°‘¥¢÷Èπ

¡—°‡°‘¥∫√‘‡«≥°√–‡æ“–ªí  “«–∑’Ë∂Ÿ°‡≈“–·¬°π—Èπ

°≈—∫¡“µ‘¥°—∫ à«π≈à“ß¢Õß¡¥≈Ÿ° ∑”„Àâ‡°‘¥æ—ßº◊¥∑’Ë

‡ªìπÕÿª √√§„π°“√ºà“µ—¥¡¥≈Ÿ°„π¿“¬À≈—ß‰¥â πÕ°

®“°π’È „πºŸâªÉ«¬∑’Ë‡§¬‡ªìπΩïÀ√◊ÕÀπÕß„πÕÿâß‡™‘ß°√“π

π—Èπ ®–∑”„Àâ‡°‘¥°“√√–§“¬‡§◊Õß·≈–‡°‘¥‡ªìπæ—ßº◊¥

„π¿“¬À≈—ß‰¥â ‚¥¬æ—ßº◊¥„π°≈ÿà¡π’È¡—°‡°‘¥¢÷Èπ∑—Ë«Ê

Õÿâß‡™‘ß°√“π

®–‡ÀÁπ‰¥â«à“°“√‡°‘¥æ—ßº◊¥·≈–≈—°…≥–æ—ßº◊¥

π—Èπ¢÷Èπ°—∫ “‡Àµÿ¢Õßæ—ßº◊¥¥â«¬  ¥—ßπ—Èπ„πºŸâªÉ«¬∑’Ë®–

µâÕß‡¢â“√—∫°“√ºà“µ—¥∑“ßπ√’‡«™ ·æ∑¬åºŸâ∑”°“√ºà“µ—¥

π—Èπ§«√®–µâÕßª√–‡¡‘π«à“ºŸâªÉ«¬π—ÈπÊ ¡’·π«‚πâ¡∑’Ë®–

¡’æ—ßº◊¥À√◊Õ‰¡à´÷Ëß‡√“ “¡“√∂ª√–‡¡‘π‰¥â®“°°“√

´—°ª√–«—µ‘ µ√«®√à“ß°“¬ ·≈–∫“ß§√—Èßº≈¢Õß°“√

µ√«®‡æ‘Ë¡‡µ‘¡ ‡™àπ ultrasonogram À√◊Õ computed

tomogram (CT) °ÁÕ“®™à«¬‡√“ª√–‡¡‘πæ—ßº◊¥„πºŸâªÉ«¬

°àÕπ‡¢â“√—∫°“√ºà“µ—¥‰¥â ‡™àπ ∂â“ºŸâªÉ«¬‡§¬¡’ª√–«—µ‘Õÿâß

‡™‘ß°√“πÕ—°‡ ∫∫àÕ¬Ê (chronic PID) À√◊Õ¡’ pro-

gressive dysmenorrhea ÷́Ëß ß —¬«à“®–¡’ endo-

metriosis À√◊Õ‡§¬‰¥â√—∫°“√ºà“µ—¥∫√‘‡«≥Õÿâß‡™‘ß°√“π

¡“°àÕπ „π°“√ºà“µ—¥§√—Èßπ’È®÷ßπà“®–¡’ªí≠À“®“°æ—ßº◊¥

„πÕÿâß‡™‘ß°√“π °“√µ√«®√à“ß°“¬À√◊Õ°“√µ√«®¿“¬„π

Õ“®æ∫«à“¡¥≈Ÿ°π—Èπ “¡“√∂¢¬—∫‰¥âπâÕ¬ (limited

mobility) À√◊Õ¡¥≈Ÿ°·≈–ª“°¡¥≈Ÿ°∂Ÿ°¥÷ß√—Èß‰ªÕ¬Ÿàº‘¥

µ”·Àπàß À√◊Õ°“√µ√«® rectovaginal examination

®–™à«¬∫Õ°æ¬“∏‘ ¿“æ∫√‘‡«≥ cul-ds-sac ·≈–

uterosacral ligament ‰¥â¥’«à“πà“®–¡’æ—ßº◊¥∫√‘‡«≥π—ÈπÊ

À√◊Õ‰¡à  ¥—ßπ—Èπ‡¡◊ËÕ‡√“ ß —¬«à“®–¡’æ—ßº◊¥π—Èπ ‡√“§«√

¡’°“√«“ß·ºπ„π°“√√—°…“·µ°µà“ß®“°°“√ºà“µ—¥∑—Ë«‰ª

‡™àπ „π à«π¢ÕßºŸâªÉ«¬‡√“§«√„Àâ¢âÕ¡Ÿ≈·≈–„Àâ§”ª√÷°…“

°—∫ºŸâªÉ«¬„π‡√◊ËÕß¢Õß‚Õ°“ ‡°‘¥¿“«–·∑√°´âÕπ∑’Ë

¡“°¢÷Èπ ‡™àπ ‚Õ°“ ‡°‘¥°“√∫“¥‡®Á∫µàÕ≈”‰ â ·≈–

√–∫∫∑“ß‡¥‘πªí  “«– À√◊Õ·¡â°√–∑—Ëß°“√∫“¥‡®Á∫µàÕ

Õ«—¬«–¢â“ß‡§’¬ßÕ◊ËπÊ  „π à«π¢Õß·æ∑¬å‡√“®–‰¥â¡’°“√

‡µ√’¬¡µ—«¡“°¢÷Èπ ‡™àπ °“√®Õß à«πª√–°Õ∫¢Õß‡≈◊Õ¥

À√◊Õ°“√‡µ√’¬¡≈”‰ â°àÕπ°“√ºà“µ—¥‡ªìπµâπ(1,2)

Surgical technique(2-4)

°“√ºà“µ—¥„πºŸâªÉ«¬∑’Ë¡’æ—ßº◊¥„πÕÿâß‡™‘ß°√“ππ—Èπ

¡’‡∑§π‘§∫“ßÕ¬à“ß∑’Ë‡æ‘Ë¡¢÷Èπ®“°°“√ºà“µ—¥ª°µ‘ ‡æ◊ËÕ

™à«¬„Àâ°“√ºà“µ—¥‡ªìπ‰ª‰¥âßà“¬¢÷Èπ·≈–‚Õ°“ ‡°‘¥¿“«–

·∑√° ấÕπ®“°°“√ºà“µ—¥πâÕ¬≈ß ·º≈ºà“µ—¥∑’Ë‡ªìπ∑’Ë

π‘¬¡„π°“√ºà“µ—¥∑“ßπ√’‡«™¡—°®–‡ªìπ transverse

incision ´÷Ëß à«π¡“°®–‡ªìπ Pfannenstiel incision
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´÷Ëß¡’¢âÕ¥’°«à“ low-midline incision „π·ßà§«“¡

 «¬ß“¡ §◊Õ ·º≈ «¬°«à“ ·º≈µ“¡¢«“ß®–√∫°«π

°“√À“¬„®πâÕ¬°«à“·º≈µ“¡·π«µ—Èß∑”„Àâ‡°‘¥ post-

operative atelectasis ‰¥âπâÕ¬°«à“  ·≈–¡’§«“¡

·¢Áß·√ß¢Õß·º≈¡“°°«à“ ‡π◊ËÕß®“°‡ªìπ·º≈∑’ËÕ¬Ÿàµ“¡

·π« skin crease  ¥â«¬‡Àµÿµà“ßÊ‡À≈à“π’È·º≈µ“¡·π«

¢«“ßÕ¬à“ß Pfannenstiel incision ®÷ß‡ªìπ∑’Ëπ‘¬¡„π

°≈ÿà¡·æ∑¬å Ÿµ‘π√’‡«™ ·µà Pfannenstiel incision π—Èπ

®–¡’¢âÕ‡ ’¬ §◊Õ ‡√◊ËÕß¢Õß exposure ∑’Ë¥âÕ¬°«à“ mid-

line incision  ·≈–‰¡à “¡“√∂¢¬“¬·º≈‡¡◊ËÕµâÕß°“√

exposure ∑’Ë‡æ‘Ë¡¢÷Èπ  ¥—ßπ—Èπ„π°√≥’∑’Ë‰¥âºà“µ—¥‰ª·≈â«

‚¥¬≈ß·º≈ºà“µ—¥·∫∫ Pfannenstiel ·µà°≈—∫æ∫«à“

¡’æ—ßº◊¥®”π«π¡“°·≈–µâÕß°“√ exposure ∑’Ë¡“°¢÷Èπ

Pfannenstiel incision ®–°≈—∫°≈“¬‡ªìπÕÿª √√§„π

°“√∑”ºà“µ—¥ ‡π◊ËÕß®“°‰¡à “¡“√∂¢¬“¬·º≈ÕÕ°‰¥â

¡“°π—°‡π◊ËÕß®“°µ‘¥ rectus muscle  ‡¡◊ËÕ‡∑’¬∫°—∫

low-midline incision ÷́Ëß “¡“√∂¢¬“¬·º≈‡æ‘Ë¡‰¥â

‡¡◊ËÕµâÕß°“√ exposure ‡æ‘Ë¡¢÷Èπ ·µà‡√“ “¡“√∂·°â

ªí≠À“‡√◊ËÕß limit exposure „π Pfannenstiel in-

cision ‰¥â‚¥¬ convert ‰ª‡ªìπ transverse incision

Õ◊Ëπ ‡™àπ Cherney incision ‚¥¬‡≈“– rectus muscle

‡æ‘Ë¡≈ß‰ª∂÷ß insertion ¢Õß°≈â“¡‡π◊ÈÕ∑’Ëµ‘¥°—∫ pubic

symphysis ·≈â«µ—¥·¬° rectus muscle ÕÕ°®“°

pubic symphysis ®–∑”„Àâ¢¬“¬·º≈‰¥â ‚¥¬∑’Ë

rectus muscle ®–‰¡à¡“‡ªìπÕÿª √√§„π°“√ºà“µ—¥Õ’°

µàÕ‰ª ®÷ß∑”„Àâ¡’ exposure ¥’¢÷Èπ‰¥â  ·µà‰¡à§«√ con-

vert ‡ªìπ Maylard incision ‡π◊ËÕß®“° Maylard

incision π—Èπ ‡ªìπ muscle cutting incision µâÕß

¡’°“√µ—¥ rectus muscle ∫√‘‡«≥ muscle fiber ·µà

‡π◊ËÕß®“°°“√∑” Pfannenstiel incision π—Èπ‡√“‰¥â

‡≈“–·¬° rectus muscle ÕÕ°®“° rectus sheath

·≈â« °“√∑” muscle cutting ∫√‘‡«≥ muscle

fiber ®–∑”„Àâ‡°‘¥ muscle gapping ‡«≈“‡¬Á∫ªî¥

Àπâ“∑âÕß ‡π◊ËÕß®“°À≈—ßµ—¥°≈â“¡‡π◊ÈÕÕÕ°®“°°—π·≈â«

°≈â“¡‡π◊ÈÕ·µà≈– fiber ®–À¥µ—«‡¢â“„°≈â tendon ®–

∑”„Àâ‡°‘¥ gapping ‰¥â  ¥—ßπ—Èπ‡¡◊ËÕµâÕß°“√ exposure

∑’Ë‡æ‘Ë¡¢÷ÈπÀ≈—ß®“°‡ªî¥Àπâ“∑âÕß·∫∫ Pfannenstiel

incision ‰ª·≈â« §«√‡≈◊Õ° convert ‡ªìπ Cherney

incision ‰¡à§«√‡≈◊Õ° Maylard incision(3)

‡π◊ËÕß®“°°“√∑”ºà“µ—¥°√≥’∑’Ë¡’æ—ßº◊¥π—Èπ¡’§«“¡

®”‡ªìπµâÕß‡¢â“„® normal anatomy „Àâ¥’  ·≈–æ÷ß√–≈÷°

‰«â‡ ¡Õ«à“ æ—ßº◊¥π—Èπ “¡“√∂∑”„Àâ normal anatomy

‡ª≈’Ë¬π·ª≈ß‰ª‰¥â ®÷ß®”‡ªìπµâÕß¡’ exposure ∑’Ë¥’‡æ◊ËÕ

®–‰¥âª√–‡¡‘πÕ«—¬«–µà“ßÊ‰¥âÕ¬à“ß∂Ÿ°µâÕß  ‡¡◊ËÕ®—¥ ex-

posure ‰¥â¥’·≈â« ¢—ÈπµÕπµàÕ‰ª®–‡ªìπ°“√ª√–‡¡‘π

Õ«—¬«–µà“ßÊ „π°√≥’∑’Ë ß —¬«à“®–¡’æ—ßº◊¥¬÷¥µ‘¥°—∫

≈”‰ â„À≠à ·≈–¡’‚Õ°“ ‡°‘¥Õ—πµ√“¬µàÕ≈”‰ â„À≠à‰¥â

π—Èπ‡√“§«√¡’°“√‡µ√’¬¡≈”‰ â„π™à«ß°àÕπºà“µ—¥ ‡æ◊ËÕ

ªÑÕß°—π°“√ contamination ¢Õß content „π°√≥’

∑’Ë‡°‘¥Õ—πµ√“¬µàÕ≈”‰ â„À≠à¢≥–ºà“µ—¥ ·≈–‡¡◊ËÕ‡°‘¥

Õ—πµ√“¬µàÕ≈”‰ â„À≠à·≈â«‡√“®– “¡“√∂´àÕ¡·´¡‰¥â

‚¥¬‚Õ°“ ∑’Ë®–‡°‘¥°“√µ‘¥‡™◊ÈÕπ—ÈπµË”°«à“  „π à«π¢Õß

ureter π—Èπ  °“√ªÑÕß°—π ureteric injury ∑’Ë¥’∑’Ë ÿ¥ §◊Õ

°“√ identify ureter ÷́Ëß‡√“ “¡“√∂ identify ureter

‰¥â‚¥¬‡¢â“∑“ß retroperitoneal space ‰≈à‰ª¢π“π

°—∫ infundibulopelvic ligament ®π∂÷ß∫√‘‡«≥

bifurcation ¢Õß iliac vessels ®ÿ¥π—Èπ®–‡ªìπ®ÿ¥∑’Ë

ureter ∑Õ¥µ—«¢â“¡ iliac vessels ®–∑”„ÀâÀ“ ureter

‰¥âßà“¬ À≈—ß®“°π—Èπ‰≈àµ“¡·π«¢Õß ureter ¡“®π ÿ¥

∂÷ß®ÿ¥∑’Ë ureter ‡∑‡¢â“°√–‡æ“–ªí  “«– æ÷ß√–≈÷°‰«â

‡ ¡Õ«à“ ∑ÿ°§√—Èß°àÕπ∑’Ë®–µ—¥À√◊ÕºŸ°Õ«—¬«– À√◊Õ‡π◊ÈÕ‡¬◊ËÕ

„¥Ê ®–µâÕß‡ÀÁπ«à“ ureter ‰¡à‰¥âÕ¬Ÿà„πµ”·Àπàß∑’Ë‡√“

°”≈—ß®–µ—¥ À√◊ÕºŸ°(4-6)

„π°“√‡≈“–·¬°æ—ßº◊¥ÕÕ°®“°Õ«—¬«–µà“ßÊπ—Èπ

°“√„™â‡∑§π‘§ traction-countertraction ®–™à«¬

„Àâ°“√‡¢â“ plain ‡ªìπ‰ª‰¥âßà“¬¢÷Èπ ‡π◊ËÕß®“° trac-
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tion-countertraction π—Èπ®–™à«¬·¬°Õ«—¬«–∑’Ë

Õ¬Ÿàµ‘¥°—πÕÕ°®“°°—π ·≈–®–™à«¬À“ plain „π°“√

dissection ‰¥â  ·µà°“√ traction-countertraction

π—Èπ§«√„™â·√ß∑’ËæÕ‡À¡“– ‡π◊ËÕß®“°°“√„™â·√ß∑’Ë¡“°

‡°‘π‰ªÕ“®∑”„Àâ‡°‘¥Õ—πµ√“¬®“°°“√©’°¢“¥¢Õß

Õ«—¬«–¢â“ß‡§’¬ß·∑π °“√ dissection π—ÈπÕ“®„™â

sharp dissection ¥â«¬°√√‰°√ À√◊Õ¡’¥ À√◊Õ®–

„™â electrocautery °Á‰¥â  ·µàæ÷ß√–«—ß‰«â«à“°“√„™â

electrocautery π—Èπ§«√„™â°”≈—ß‰ø∑’ËµË”∑’Ë ÿ¥∑’Ë„™â ‰¥â

‡π◊ËÕß®“°Õ“®°àÕ„Àâ‡°‘¥ lateral burn ·°àÕ«—¬«–

¢â“ß‡§’¬ß‰¥â ®÷ß®”‡ªìπµâÕß„™â¥â«¬§«“¡√–¡—¥√–«—ß

Avascular plain(4-6)

Avascular plain ‡ªìπ∫√‘‡«≥∑’Ë‡À¡“– ”À√—∫

°“√ºà“µ—¥„π°√≥’∑’ËºŸâªÉ«¬¡’æ—ßº◊¥ ‡π◊ËÕß®“°¡’‚Õ°“ 

‡ ’¬‡≈◊Õ¥πâÕ¬·≈–‚¥¬ª°µ‘·≈â«π—Èπæ—ßº◊¥∑’Ë‡°‘¥®“°

‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°‡®√‘≠º‘¥∑’ËÀ√◊Õ®“° PID π—Èπ®–

‰¡à ‰¥â√∫°«π avascular plain ∑—ÈßÀ¡¥ ·≈–®–

¬—ß‡À≈◊Õ∫√‘‡«≥∑’Ë®–„Àâ‡√“ºà“µ—¥‡æ◊ËÕ‡≈“–‡¢â“‰ª„π

avascular plain ‰¥â  ‚¥¬ avascular plain ‡À≈à“π’È

¡—°Õ¬Ÿà∫√‘‡«≥ retroperitoneal space ÷́Ëß space

∑’Ë‡√“ “¡“√∂„™â ‰¥âπ—Èπ¡’À≈“¬µ”·Àπàß ‡™àπ para-

vesical space, pararectal space, retrorectal

space, vesicovaginal space ·≈– rectovaginal

space  °“√ approach ‡æ◊ËÕ‡¢â“ retroperitoneal

space ∑’Ëßà“¬∑’Ë ÿ¥§◊Õ‡¢â“∑“ß¥â“π¢â“ß (lateral) ‚¥¬

∂â“‡ªìπ°“√ºà“µ—¥¡¥≈Ÿ°π—Èπ  À≈—ß®“°µ—¥ round

ligament ·≈â«  „Àâ∑”°“√‡≈“–·¬° anterior ·≈–

posterior leaf ¢Õß broad ligament ÕÕ°®“°

°—π ®“°π—Èπ‡√“®–‰¥â space ‡æ◊ËÕ‡¢â“‰ª∫√‘‡«≥

retroperitoneal space ‰¥â   à«π„π°√≥’∑’Ë‰¡à‰¥âµ—¥

¡¥≈Ÿ° ‡√“ “¡“√∂‡¢â“ retroperitoneal space ‰¥â

‚¥¬°“√‡®“– peritoneum ‡Àπ◊ÕµàÕ round liga-

ment ¥â“π lateral ·≈â«µ—¥·¬°¢π“π°—∫ infundi-

bulopelvic ligament ·≈â«‡¢â“‰ª¬—ß∫√‘‡«≥ avas-

cular plain ¢Õß retroperitoneal space ‰¥â ´÷Ëß

∫√‘‡«≥π’È‡Õß‡ªìπ∫√‘‡«≥∑’Ë‡√“ “¡“√∂À“∑àÕ‰µ ‡æ◊ËÕ

‰≈à¥Ÿ·π«°“√∑Õ¥µ—«¢Õß∑àÕ‰µ ·≈â«‡≈“–·¬°∑àÕ‰µ

ÕÕ°¡“®“°Õ«—¬«–¢â“ß‡§’¬ß„π°√≥’∑’Ë‡°‘¥æ—ßº◊¥¬÷¥

√–À«à“ß∑àÕ‰µ·≈–Õ«—¬«–¢â“ß‡§’¬ß ‡™àπ √—ß‰¢à À√◊Õ

¡¥≈Ÿ° ‚¥¬°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’¿“«–‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

‡®√‘≠º‘¥∑’Ëπ—Èπ¡—°®–¡’æ—ßº◊¥¥÷ß√—ß∑àÕ‰µ„Àâ‡¢â“¡“„°≈â

∫√‘‡«≥∞“π¢Õß√—ß‰¢à  ·≈–¥â“π¢â“ß¢Õß¡¥≈Ÿ°¡“°

°«à“ª°µ‘  ¥—ßπ—Èπ∂â“‡√“∑”ºà“µ—¥‚¥¬‰¡à‰¥â identified

ureter „Àâ¥’‡ ’¬°àÕππ—ÈπÕ“®∑”„Àâ‡°‘¥°“√∫“¥‡®Á∫

µàÕ∑àÕ‰µ‰¥â   à«π„π°√≥’∑’ËºŸâªÉ«¬‡§¬∑”ºà“µ—¥¡“°àÕπ

‡™àπ Cesarean section π—Èπ¡—°‡°‘¥æ—ßº◊¥∫√‘‡«≥

°√–‡æ“–ªí  “«–¡“¬÷¥µ‘¥°—∫ à«π≈à“ß¢Õß¡¥≈Ÿ°

°“√∑’Ë®–‡≈“–æ—ßº◊¥∫√‘‡«≥®ÿ¥∑’Ë¡’°“√¬÷¥µ‘¥‚¥¬µ√ß

π—ÈπÕ“®°àÕ„Àâ‡°‘¥°“√∫“¥‡®Á∫µàÕ°√–‡æ“–ªí  “«–‰¥â

‡π◊ËÕß®“°‡¡◊ËÕ‡°‘¥æ—ßº◊¥¢÷Èπ®–∑”„Àâ vesicouterine

fold π—ÈπÀ“¬‰ª anatomical plain ®–∂Ÿ°√∫°«π

·µà‡√“ “¡“√∂‡≈“–µ—«°√–‡æ“–ªí  “«–·¬°ÕÕ°

®“°¡¥≈Ÿ°‰¥â‚¥¬‡¢â“∑“ß paravesical space ´÷Ëß

Õ¬Ÿà¥â“π¢â“ß¢Õß°√–‡æ“–ªí  “«– ·≈â«‡≈“–·¬°

‡æ◊ËÕª√–‡¡‘π¢Õ∫‡¢µ¢Õß°√–‡æ“–ªí  “«– ·≈–

æ—ßº◊¥°àÕπ·≈â«§àÕ¬·¬°∫√‘‡«≥∑’Ë¡’æ—ßº◊¥ÕÕ°Õ’°∑’

„π à«π¢Õß¿“«–‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°‡®√‘≠º‘¥∑’Ë

π—Èπ æ—ßº◊¥∑’Ë‡√“¡—°æ∫®–‡ªìπæ—ßº◊¥∫√‘‡«≥ recto-

vaginal septum ÷́Ëß®–∑”„Àâ‡°‘¥¿“«–∑’Ë‡ªìπ obli-

terated cul-de-sac ´÷Ëß®–¥÷ß√—Èß rectum ·≈–

≈”‰ â„À≠à¡“µ‘¥°—∫ºπ—ß¥â“πÀ≈—ß¢Õß¡¥≈Ÿ° ¥—ßπ—Èπ

°“√ºà“µ—¥¥â«¬°“√ approach µ“¡ª°µ‘π—ÈπÕ“®°àÕ

„Àâ‡°‘¥Õ—πµ√“¬µàÕÕ«—¬«–¢â“ß‡§’¬ß ‡™àπ ≈”‰ â„À≠à°Á‰¥â

„πºŸâªÉ«¬∑’Ë¡’ obliterated cul-de-sac π’È ∂â“¡’§«“¡

®”‡ªìπ∑’Ë®–µâÕßµ—¥¡¥≈Ÿ°π—Èπ °“√∑” retrograde
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hysterectomy ®– “¡“√∂™à«¬·°âªí≠À“π’È ‰¥â

Retrograde hysterectomy(2,6)

Retrograde hysterectomy ‡ªìπ°“√µ—¥

¡¥≈Ÿ°·∫∫¬âÕπ∑“ß ®“°°“√µ—¥·∫∫ª°µ‘´÷ËßÀ≈—ß®“°

µ—¥·≈–ºŸ° uterine arteries ·≈â«‡√“®–µ—¥ cardinal

ligament ·≈– uterosacral ligament µ“¡≈”¥—∫

°àÕπ∑’Ë®–µ—¥ vaginal cuff ÷́Ëß°“√µ—¥≈—°…≥–π’È ®–

∑”‰¥â¬“°°√≥’∑’ËºŸâªÉ«¬¡’æ—ßº◊¥∫√‘‡«≥ cul-de-sac

¥—ßπ—Èπ‡√“ “¡“√∂‡≈’Ë¬ß‰¥â‚¥¬À≈—ß®“°µ—¥ uterine

arteries ·≈â«‡√“®–‡≈“–°√–‡æ“–ªí  “«–‰≈à≈ß‰ª

‡æ◊ËÕÀ“∫√‘‡«≥ cervicovaginal angle ·≈â«‡®“–‡¢â“

∫√‘‡«≥ anterior vaginal wall ®ÿ¥∑’Ë„µâµàÕ cervi-

covaginal junction ‡≈Á°πâÕ¬ ·≈â«µ—¥§«—Ëπµ“¡·π«

cervicovaginal junction ®“° anterior vagina ‰≈à

¢÷Èπ‰ª®π®√¥∫√‘‡«≥∑’Ë‡ªìπ stump ¢Õß uterine

arteries ́ ÷Ëß¢≥–∑’Ëµ—¥π’È ‡√“®–‰¥â∑”°“√µ—¥ cardinal

ligament ‰ª„πµ—« °“√ºà“µ—¥≈—°…≥–π’È “¡“√∂

∑”‰¥â„π°√≥’∑’Ë∑àÕ‰µ¡“µ‘¥°—∫µ—«¡¥≈Ÿ°‰¥âÕ’°¥â«¬  À≈—ß

®“°π—Èπ‡√“®–‡√‘Ë¡µ—¥ posterior vaginal wall ‚¥¬

„™â®’È ‰øøÑ“‰≈àµ—¥®“° mucosa ¢Õß vagina ·≈â«‰≈à

‰ª®π∂÷ß rectovaginal space ´÷Ëß®ÿ¥∑’Ë¡’ adhesion

π—Èπ¡—°‡°“–Õ¬Ÿà¥â“ππÕ°¢Õß rectovaginal space

°“√µ—¥‡¢â“∂÷ß rectovaginal space π’È®–™à«¬

„Àâ‡√“ “¡“√∂‡§≈◊ËÕπ‰À«¡¥≈Ÿ°‰¥â¡“°¢÷Èπ ·≈–

 “¡“√∂æ‘®“√≥“®ÿ¥∑’Ë¡’°“√‡°“–¢Õß≈”‰ â ·≈–¥Ÿ

surgical plain ‰¥â¥’¢÷Èπ ∑”„Àâ‚Õ°“ ‡°‘¥Õ—πµ√“¬

µàÕ≈”‰ â≈¥≈ß

 √ÿª
‚¥¬ √ÿª·≈â« °“√ºà“µ—¥∑“ßπ√’‡«™‚¥¬ª°µ‘

∂◊Õ‡ªìπ°“√ºà“µ—¥∑’Ë§àÕπ¢â“ß¬“° ·≈– exposure π—Èπ

∂Ÿ°®”°—¥¥â«¬À≈“¬ªí®®—¬ ‚¥¬æ—ßº◊¥„π™àÕß∑âÕß·≈–

Õÿâß‡™‘ß°√“ππ—Èπ ∂◊Õ‡ªìπÕÿª √√§Àπ÷Ëß„π°“√∑”ºà“µ—¥

¥—ßπ—Èπ°“√‡µ√’¬¡æ√âÕ¡ ‡µ√’¬¡µ—« „Àâ§”ª√÷°…“°—∫

ºŸâªÉ«¬°àÕπ°“√ºà“µ—¥π—Èπ¡’§«“¡ ”§—≠‡ªìπÕ¬à“ß¡“°

πÕ°®“°π—Èπ‡∑§π‘§°“√ºà“µ—¥°Á‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë

™à«¬„Àâ°“√ºà“µ—¥∑’Ë¬“°π—Èπª√– ∫§«“¡ ”‡√Á®‰¥â¡“°

¢÷Èπ °“√‡√’¬π√Ÿâ‡∑§π‘§µà“ßÊ„π°“√®—¥°“√°—∫æ—ßº◊¥

π—Èπ®–™à«¬‡æ‘Ë¡§«“¡¡—Ëπ„®„Àâ°—∫·æ∑¬åºŸâ∑”°“√ºà“µ—¥

·≈– “¡“√∂™à«¬≈¥¿“«–·∑√°´âÕπ®“°°“√ºà“µ—¥

√«¡∑—Èß≈¥√–¬–‡«≈“„π°“√ºà“µ—¥ ·≈–≈¥°“√‡ ’¬

‡≈◊Õ¥≈ß‰¥â
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Advance in noninvasive prenatal diagnosis

∏’√–¿—∑√ ‡®√‘≠«‘∑¬åå
¿“§«‘™“ Ÿµ‘»“ µ√å-π√’‡«™«‘∑¬“ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

ª√–«—µ‘¢Õß°“√µ√«®§—¥°√Õß∑“√°¥“«πå
„πªï §.». 1862 ·æ∑¬å™“«Õ—ß°ƒ…‰¥âÕ∏‘∫“¬≈—°…≥–¢Õß∑“√°¥“«πå‡ªìπ§√—Èß·√° ‚¥¬≈—°…≥–¢Õß∑“√°

¥“«πåπ—Èπ§≈â“¬°—∫°≈ÿà¡§π Mongolia ´÷Ëß‰¥âµ’æ‘¡æå‰«â„π∫∑§«“¡‡√◊ËÕß çobservations on an ethic classifi-

cation of idiots(1)é  ≈—°…≥–§«“¡º‘¥ª°µ‘∑’Ë “¡“√∂µ√«®æ∫‰¥â„π∑“√°∑’Ë‡ªìπ¥“«πå §◊Õ  µ‘ªí≠≠“∫°æ√àÕß

°“√‡®√‘≠‡µ‘∫‚µ™â“°«à“ª°µ‘ ‰ â‡≈◊ËÕπ –¥◊Õ º‘«Àπ—ß¬àπ∑’ËÀ≈—ß§Õ ‚∑π°≈â“¡‡π◊ÈÕÕàÕπ ‡æ¥“πª“°·§∫ »’√…–·∫π

„∫ÀŸº‘¥ª°µ‘ À—«„®æ‘°“√·µà°”‡π‘¥ ‡ªìπµâπ   ”À√—∫ª√–«—µ‘§«“¡‡ªìπ¡“¢Õß°“√µ√«®§—¥°√Õß∑“√°¥“«πåπ—Èπ

 “¡“√∂‡ªìπ¥—ß∑’Ë· ¥ß„πµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1. · ¥ßª√–«—µ‘§«“¡‡ªìπ¡“¢Õß°“√µ√«®§—¥°√Õß¥“«πåµ—Èß·µàÕ¥’µ∂÷ßªí®®ÿ∫—π

ªï §.». «‘∏’°“√«‘π‘®©—¬À√◊Õ§—¥°√Õß∑“√°¥“«πå

1980 Amniocentesis (advanced maternal age)

1990 Triple screening (T21, T18, T13)

1996 Quadruple screening

1997 First trimester screening (T21, T18, T13)

1999 Combined first and second trimester screening

2012 First trimester screening + NIPT

2015 NIPT (extensive genetic screening)

NIPT: noninvasive prenatal testing
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·π«§‘¥„π°“√µ√«®§—¥°√Õß∑“√°¥“«πå
°“√µ√«®§—¥°√Õß∑“√°¥“«πåπ—Èπ¡’«—µ∂ÿª√– ß§å

 ”§—≠ §◊Õ °“√„Àâ∑“ß‡≈◊Õ°„π°“√¬ÿµ‘°“√µ—Èß§√√¿å ¥—ß

√Ÿª∑’Ë 1   ”À√—∫§Ÿà ¡√ √“¬„¥¬◊π¬—π∑’Ë®–µ—Èß§√√¿åµàÕ

·¡â«à“ ∑“√°®–¡’¿“«–¥“«πå °“√µ√«®«‘π‘®©—¬∑“√°

¥â«¬°“√µ—¥™‘Èπ‡π◊ÈÕ√° (chorionic villus sampling) À√◊Õ

°“√‡®“–πÈ”§√Ë” (amniocentesis) °ÁÕ“®‰¡à¡’§«“¡

®”‡ªìπ

Õ“¬ÿ§√√¿å‡ªìπ ‘Ëß®”‡ªìπ„π°“√µ—¥ ‘π„®¬ÿµ‘°“√

µ—Èß§√√¿å (gestational age limit for termination of

pregnancy) ´÷Ëß·µ°µà“ß°—π„π·µà≈–‚√ßæ¬“∫“≈

 à«π„π‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥åπ—Èπ°”Àπ¥Õ“¬ÿ§√√¿å

‰¡à‡°‘π 23  —ª¥“Àå ”À√—∫°“√¬ÿµ‘°“√µ—Èß§√√¿å

√Ÿª∑’Ë 1. · ¥ß·π«§‘¥„π°“√µ√«®§—¥°√Õß∑“√°¥“«πå

·π«∑“ß°“√„Àâ§”ª√÷°…“∑“ßæ—π∏ÿ»“ µ√å
°“√„Àâ§”ª√÷°…“∑“ßæ—π∏ÿ»“ µ√å„πª√–‡∑»‰∑¬

π—Èπ à«π¡“°∑”‚¥¬·æ∑¬å‡«™ªØ‘∫—µ‘∑—Ë«‰ªÀ√◊Õ Ÿµ‘-

·æ∑¬å ¡’ à«ππâÕ¬∑’Ë§Ÿà ¡√ ‰¥â√—∫§”ª√÷°…“®“°·æ∑¬å

ºŸâ‡™’Ë¬«™“≠∑“ß¥â“π‡«™»“ µ√å¡“√¥“·≈–∑“√°„π

§√√¿åÀ√◊Õ·æ∑¬å∑’Ë‡™’Ë¬«™“≠∑“ß¥â“πæ—π∏ÿ»“ µ√å

‡π◊ËÕß®“°„πªí®®ÿ∫—ππ—Èπ„πª√–‡∑»‰∑¬¬—ß¡’·æ∑¬åºŸâ

‡™’Ë¬«™“≠∑“ß¥â“π‡«™»“ µ√å¡“√¥“·≈–∑“√°„π§√√¿å

À√◊Õ∑’Ë‡™’Ë¬«™“≠∑“ß¥â“πæ—π∏ÿ»“ µ√åπâÕ¬ ·æ∑¬å‡«™-

ªØ‘∫—µ‘À√◊Õ Ÿµ‘·æ∑¬å§«√®–¡’§«“¡√Ÿâ·≈–∑—°…–„π°“√

„Àâ§”ª√÷°…“∑“ß¥â“ππ’È

‚¥¬À≈—°°“√„Àâ§”ª√÷°…“π—Èπ¡’Õß§åª√–°Õ∫ 6

Õ¬à“ß §◊Õ(2)

1. °“√∑—°∑“¬ (greet)

2. °“√´—°∂“¡ (ask)

3. °“√∫Õ°‡≈à“„Àâ¢âÕ¡Ÿ≈ (tell)

4. °“√™à«¬‡À≈◊Õ (help)

5. °“√Õ∏‘∫“¬ (explain)

6. °“√π—¥µ√«®µ‘¥µ“¡ (return)

°“√„Àâ§”ª√÷°…“°àÕπ°“√µ√«®§—¥°√Õß
∑“√°¥“«πå

°“√„Àâ§”ª√÷°…“°àÕπ°“√µ√«®§—¥°√Õß∑“√°

¥“«πåπ—Èπ§«√®–·®âß§Ÿà ¡√ ∂÷ß≈—°…≥–¢Õß∑“√°¥“«πå

«‘∏’°“√µ√«®§—¥°√Õß·∫∫µà“ßÊ √«¡∑—Èß·®âß√“¬-

≈–‡Õ’¬¥¢Õß°“√µ√«®§—¥°√Õß·µà≈–«‘∏’æ√âÕ¡∑—Èß

¢âÕ®”°—¥ §«“¡·¡àπ¬” §«“¡‰« §«“¡®”‡æ“– º≈∫«°

≈«ß º≈≈∫≈«ß ·≈–§«“¡À¡“¬¢Õßº≈∫«°À√◊Õ≈∫

‡¡◊ËÕ§Ÿà ¡√ ‡¢â“„®√“¬≈–‡Õ’¬¥„π°“√µ√«®

§—¥°√Õß∑“√°¥“«πå„π·µà≈–«‘∏’·≈â«°Á§«√‡ªìπºŸâ‡≈◊Õ°

«‘∏’∑’Ë‡À¡“– ¡∑’Ë ÿ¥°—∫µπ‡Õß‚¥¬§Ÿà ¡√ °Á¡’ ‘∑∏‘Ï∑’Ë®–

ªØ‘‡ ∏∑’Ë®–∑”°“√µ√«®§—¥°√Õß

«‘∏’°“√µ√«®§—¥°√Õß∑“√°¥“«πå
1. Õ“¬ÿ¡“√¥“ (maternal age)
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2.  “√™’«‡§¡’ (biochemical markers)

a. First trimester [free β-human chorio-

nic gonadotropin (β-hCG), pregnancy-associated

plasma protein A (PAPP-A)]

b. Second trimester

i. Triple test [alphafetoprotein (AFP),

hCG, unconjugated estriol (uE3)]

ii. Quadruple test (AFP, hCG, uE3,

inhibin A)

iii. Penta Screen (AFP, hCG, uE3,

inhibin A, hyperglycosylated hCG)

3. Ultrasonographic markers

4. Combined markers

°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß‚¥¬„™âÕ“¬ÿ¢Õß¡“√¥“
(maternal age)

‡¡◊ËÕ¡“√¥“¡’Õ“¬ÿ¡“°¢÷Èπ°Á®–¡’‚Õ°“ ∑”„Àâ‡°‘¥

∑“√°∑’Ë¡’¿“«–¥“«πå¡“°¢÷Èπ´÷Ëß “¡“√∂Õ∏‘∫“¬‰¥â®“°

°“√∑’Ë¡’¿“«– meiotic non-disjunction ¢Õß‚§√‚¡-

‚´¡§Ÿà∑’Ë 21 (æ∫‰¥âª√–¡“≥√âÕ¬≈– 95) ÷́Ëß “¡“√∂

æ∫‰¥â¡“°¢÷Èπ‡¡◊ËÕÕ“¬ÿ¢Õß¡“√¥“¡“°¢÷Èπ ¥—ß√Ÿª∑’Ë 2

§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥∑“√°¥“«πå„πÕ“¬ÿ¢Õß¡“√¥“

·≈–Õ“¬ÿ§√√¿åµà“ßÊ · ¥ß„πµ“√“ß∑’Ë 2

∂÷ß·¡â«à“¡“√¥“∑’Ë¡’Õ“¬ÿ¡“°°«à“ 35 ªï ®–∂◊Õ

‡ªìπªí®®—¬‡ ’Ë¬ß ”§—≠¢Õß°“√‡°‘¥∑“√°¥“«πå ·µà

¡“√¥“ à«π¡“°¡’Õ“¬ÿπâÕ¬°«à“ 35 ªï (√âÕ¬≈– 90) °“√

µ√«®æ∫∑“√°¥“«πå„π¡“√¥“∑’Ë¡’Õ“¬ÿ¡“°°«à“ 35 ªï

æ∫‡æ’¬ß√âÕ¬≈– 20-30 ¢Õß∑“√°¥“«πå∑—ÈßÀ¡¥ ¥—ß

π—Èπ°“√„™âÕ“¬ÿ¡“√¥“‡æ’¬ßÕ¬à“ß‡¥’¬«‡ªìπ¢âÕ∫àß™’È „π

°“√µ√«®°√Õß∑“√°¥“«πåπ—Èπ¡’ detection rate ∑’ËµË”

°“√µ√«®§—¥°√Õß‚¥¬„™â “√™’«‡§¡’ „π
‡≈◊Õ¥¡“√¥“ (biochemical markers)

„πªï §.».1982 Merkatz ·≈–§≥–(5) ‰¥â‡ªìπ

§π°≈ÿà¡·√°∑’Ë√“¬ß“π«à“§à“ maternal serum alpha

fetoprotein ¡’§à“µË”„πÀ≠‘ßµ—Èß§√√¿å∑“√°¥“«πå‡¡◊ËÕ

√Ÿª∑’Ë 2. · ¥ß§«“¡™ÿ°¢Õß∑“√°¥“«πå —¡æ—π∏å°—∫Õ“¬ÿ¡“√¥“∑’Ë‡æ‘Ë¡¢÷Èπ(3)
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‡∑’¬∫°—∫À≠‘ß∑’Ëµ—Èß§√√¿å∑“√°ª°µ‘∑”„Àâ¡’°“√‡√‘Ë¡

„™â§à“ “√™’«‡§¡’„π‡≈◊Õ¥¢Õß¡“√¥“¡“§—¥°√Õß∑“√°

¥“«πå µàÕ¡“‰¥â¡’°“√π” “√™’«‡§¡’µ—«Õ◊Ëπ¡“„™â„π

°“√µ√«®§—¥°√Õß∑“√°¥“«πå‡æ‘Ë¡‡µ‘¡ §◊Õ human

chorionic gonadotropin (free B-hCG À√◊Õ total

hCG), unconjugated estriol (uE3) ·≈– inhibin

A(6-8)

°“√µ√«®§—¥°√Õß„π‰µ√¡“ ·√°

„π™à«ßª≈“¬ §.». 1990 Nicolaides ·≈–

§≥–‰¥â√“¬ß“π«à“°“√µ√«®¥â«¬§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß

æ∫«à“§«“¡Àπ“∫√‘‡«≥À≈—ß§Õ¢Õß∑“√°∑’Ë‡æ‘Ë¡¢÷Èπ

(increased nuchal translucency)  —¡æ—π∏å°—∫

∑“√°∑’Ë¡’§«“¡º‘¥ª°µ‘¢Õß‚§√‚¡‚´¡ (fetal aneup-

loidy) (9,10)

°“√µ√«®§—¥°√Õß∑“√°¥“«πå„π‰µ√¡“ ·√°

π—Èπ‡√’¬°«à“ combined first trimester screening

´÷Ëßª√–°Õ∫‰ª¥â«¬°“√µ√«®§«“¡Àπ“À≈—ß§Õ¢Õß

∑“√° (nuchal translucency, NT), hCG, preg-

nancy associated plasma protein A (PAPP-A)

´÷Ëß°“√‡ª≈’Ë¬π·ª≈ß§à“∑’Ëº‘¥ª°µ‘π—Èπ· ¥ß„πµ“√“ß∑’Ë 3

µ“√“ß∑’Ë 2. · ¥ßÕÿ∫—µ‘°“√≥å¢Õß∑“√°¥“«πå —¡æ—π∏å°—∫Õ“¬ÿ¢Õß¡“√¥“(4)



283Advance in noninvasive prenatal diagnosis  ∏’√–¿—∑√ ‡®√‘≠«‘∑¬å

¢âÕ¥’¢Õß°“√µ√«®§—¥°√Õß„π‰µ√¡“ ·√° §◊Õ

∑”„Àâ “¡“√∂«‘π‘®©—¬∑“√°¥“«πå‰¥âÕ¬à“ß√«¥‡√Á«

·≈– “¡“√∂„Àâ∑“ß‡≈◊Õ°„π°“√¬ÿµ‘°“√µ—Èß§√√¿å„π

¢≥–∑’ËÕ“¬ÿ§√√¿åπâÕ¬®÷ß≈¥‚Õ°“ ‡°‘¥¿“«–·∑√°

´âÕπ®“°°“√¬ÿµ‘°“√µ—Èß§√√¿å≈ß‰¥â

¢âÕ®”°—¥∑’Ë ”§—≠¢Õß°“√µ√«®„π‰µ√¡“ ·√°

§◊Õ µâÕßÕ“»—¬ºŸâ‡™’Ë¬«™“≠‡æ◊ËÕ∑”°“√µ√«®§≈◊Ëπ‡ ’¬ß

§«“¡∂’Ë Ÿß«—¥§à“µà“ßÊ‡æ◊ËÕ„Àâ‡°‘¥§«“¡·¡àπ¬” ‡™àπ

NT, DV, nasal bone, tricuspid regurgitation

µ“√“ß∑’Ë 3. · ¥ß§à“§«“¡º‘¥ª°µ‘¢Õß “√™’«‡§¡’µà“ßÊ

∑’Ë —¡æ—π∏å°—∫∑“√°∑’Ë¡’§«“¡º‘¥ª°µ‘ ¢Õß

‚§√‚¡‚´¡(11)

°“√«—¥§à“ nuchal translucency ¡’·π«∑“ß

¡“µ√∞“π ÷́Ëß·π–π”‚¥¬ Fetal Medicine Founda-

tion(12)  ¡’¥—ßπ’È

1. Õ“¬ÿ§√√¿åÕ¬Ÿà√–À«à“ß 11+0 - 13+6  —ª¥“Àå

·≈–«—¥§à“ crown-rump length (CRL) ‰¥â 45-84

¡¡.

2. µâÕß¢¬“¬¿“æ®π à«π»’√…–·≈–∑√«ßÕ°

¢Õß∑“√°¡’¢π“¥„À≠à‡µÁ¡®Õ¿“æ

3. ∑“√°Õ¬Ÿà„π∑à“ neutral §◊Õ ‰¡à°â¡À√◊Õ‡ß¬

§Õ

4. «“ßÀ—«µ√«®§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß„ÀâÕ¬Ÿà„π

·π«°≈“ß≈”µ—«¢Õß∑“√° (midsagittal view) ·≈–

µâÕß‡ÀÁπª≈“¬®¡Ÿ°¢Õß∑“√° (nasal tip)

5. §«√ª√—∫≈¥ gain ¢Õß¿“æ¢≥–∑”°“√«—¥

‡æ◊ËÕ∑”„Àâ “¡“√∂¡Õß‡ÀÁπ nuchal membrane ‰¥â

™—¥‡®π

6. «—¥ NT „πµ”·Àπàß∑’Ë°«â“ß∑’Ë ÿ¥‚¥¬„Àâ cali-

per «“ß∫π·π«¢Õß nuchal membrane ¥—ß· ¥ß

„π√Ÿª∑’Ë 3

√Ÿª∑’Ë 3. · ¥ß°“√«—¥ nuchal translucency (NT) „π∑“√°∑’Ë¡’Õ“¬ÿ§√√¿å 12  —ª¥“Àå(11)
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∂â“«—¥§à“ NT >3.5 ¡¡. ∑“√°°Á®–‡æ‘Ë¡§«“¡

‡ ’Ë¬ß¢Õß°“√‡°‘¥‚§√‚¡‚´¡º‘¥ª°µ‘ À—«„®æ‘°“√·µà

°”‡π‘¥ °≈ÿà¡‚√§∑“ßæ—π∏ÿ°√√¡µà“ßÊ ¥—ßπ—Èπ®÷ß§«√

æ‘®“√≥“µ√«®‡æ‘Ë¡‡µ‘¡ §◊Õ(12)

1. æ‘®“√≥“µ—¥™‘Èπ‡π◊ÈÕ√° (chorionic villus

sampling, CVS) ‡æ◊ËÕ àßµ√«®‚§√‚¡‚´¡

2. ∂â“¡’ª√–«—µ‘ genetic syndrome ∑’Ë

 “¡“√∂«‘π‘®©—¬‚√§‰¥âµ—Èß·µàÕ¬Ÿà„π§√√¿å„π§√Õ∫§√—«

§«√æ‘®“√≥“∑” prenatal diagnosis

3. §«√µ√«®µ‘¥µ“¡∑’ËÕ“¬ÿ§√√¿å 14-16  —ª-

¥“Àå·≈– 18-20  —ª¥“Àå«à“ NT ∑’ËÀπ“¬ÿ∫≈ßÀ√◊Õ‰¡à

4. §«√ àßµ√«® fetal echocardiogram

∑’Ë™à«ßÕ“¬ÿ§√√¿å 18-20  —ª¥“Àå

°“√µ√«®§—¥°√Õß„π‰µ√¡“ ∑’Ë Õß

«‘∏’µ√«®∑“√°¥“«πå„π‰µ√¡“ ∑’Ë 2 π—Èπ¡’Õ¬Ÿà 3

«‘∏’ §◊Õ triple screening, quadruple screening,

penta screening ·µà∑’Ëπ‘¬¡„™â®√‘ß„πªí®®ÿ∫—π §◊Õ

triple screening ·≈– quadruple screening ‚¥¬

√–¬–‡«≈“∑’Ë‡À¡“– ¡∑’Ë®–æ‘®“√≥“ àßπ—ÈπÕ¬Ÿà∑’ËÕ“¬ÿ

§√√¿åª√–¡“≥ 15-22  —ª¥“Àå(13) ´÷ËßÕ“¬ÿ§√√¿å∑’Ë

‡À¡“– ¡Õ“®ª√—∫‡ª≈’Ë¬π‰¥â¢÷Èπ°—∫ÀâÕßªØ‘∫—µ‘ß“π„π

·µà≈–‚√ßæ¬“∫“≈ ª√– ‘∑∏‘¿“æ„π°“√µ√«®π—Èπ

¥—ß· ¥ß„πµ“√“ß∑’Ë 4  °“√‡ª≈’Ë¬π·ª≈ß§à“ “√

™’«‡§¡’∑’Ëº‘¥ª°µ‘„π‰µ√¡“ ∑’Ë 2  “¡“√∂¥Ÿ‰¥â®“°

µ“√“ß∑’Ë 3

°“√µ√«®§—¥°√Õß‚¥¬„™â§≈◊Ëπ‡ ’¬ß§«“¡
∂’Ë Ÿß (ultrasonographic markers)

„π™à«ß‡«≈“À≈“¬∑»«√√…∑’Ëºà“π¡“ ‡§√◊ËÕß-

µ√«®§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß¡’°“√æ—≤π“‰ª¡“°·≈–

√«¥‡√Á« ∑”„Àâ “¡“√∂‰¥â¿“æ∑’Ë§¡™—¥·≈–≈–‡Õ’¬¥

¡“°¢÷Èπ √«¡∑—Èß¬—ß¡’°“√π” doppler ¡“¥Ÿ≈—°…≥–

°“√‡§≈◊ËÕπ‰À«¢Õß‡≈◊Õ¥„π‡ âπ‡≈◊Õ¥∑“√°‡æ◊ËÕ‡æ‘Ë¡

§«“¡ “¡“√∂„π°“√µ√«®§—¥°√Õß∑“√°¥“«πå‰¥â

¡“°¢÷Èπ ‰¥â‡√‘Ë¡¡’°“√π”§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß¡“„™â„π

°“√µ√«®§—¥°√Õß∑“√°¥“«πå§√—Èß·√°„πªï §.». 1985

‚¥¬ Benacerraf ·≈–§≥–(14) ‰¥â¡’√“¬ß“π°“√æ∫

thickened nuchal fold „π∑“√°¥“«πå™à«ßÕ“¬ÿ§√√¿å

15-20  —ª¥“Àå

 ‘Ëß∫àß™’È®“°§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß„π·µà≈–‰µ√¡“ 

¢Õß°“√µ—Èß§√√¿å¡’¥—ßπ’È

1. ‰µ√¡“ ·√°¢Õß°“√µ—Èß§√√¿å

Increased NT

Nasal bone hypoplasia

Tricuspid regurgitation

Abnormal ductus venosus flow

2. ‰µ√¡“ ∑’Ë Õß¢Õß°“√µ—Èß§√√¿å

Atrioventricular septal defect

  (AVSD)

Duonenal atresia

Thickened nuchal fold

Absent nasal bone

Short long bones

Clinodactyly

§«“¡º‘¥ª°µ‘À√◊Õ¢âÕ∫àß™’È∑“ß§≈◊Ëπ‡ ’¬ß

§«“¡∂’Ë Ÿßπ—ÈπÕ“®‡√’¬°‚¥¬√«¡«à“ genetic sono-

gram(15)  °√≥’∑’Ëµ√«®æ∫§«“¡º‘¥ª°µ‘À√◊Õ ‘Ëß∫àß™’È

®“°§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß ®–‡æ‘Ë¡‚Õ°“ °“√µ√«®æ∫

∑“√°¥“«πåµ“¡§à“ likelihood ratio ¢Õß·µà≈–

marker

¢âÕ®”°—¥¢Õß°“√µ√«® ‘Ëß∫àß™’È®“°§≈◊Ëπ‡ ’¬ß

§«“¡∂’Ë Ÿß∑’Ë ”§—≠ §◊Õ µâÕßÕ“»—¬ºŸâ‡™’Ë¬«™“≠„π°“√

µ√«® πÕ°®“°π’È¬—ßÕ“®¢÷Èπ°—∫ªí®®—¬µà“ßÊ ¥—ßπ’È ∑à“

¢Õß∑“√° ª√‘¡“≥πÈ”§√Ë” §«“¡Àπ“¢ÕßÀπâ“∑âÕß

¡“√¥“ ‡ªìπµâπ
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µ“√“ß∑’Ë 4. · ¥ßª√– ‘∑∏‘¿“æ ¢âÕ¥’ ¢âÕ‡ ’¬¢Õß«‘∏’µ√«®§—¥°√Õß∑“√°¥“«πå(4)
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°“√µ√«®§—¥°√Õß‚¥¬„™âÀ≈“¬«‘∏’√à«¡°—π
(combined first and second trimester
screening)

·π«§‘¥°“√π”°“√µ√«®§—¥°√Õß∑“√°¥“«πå

®“°∑—Èß‰µ√¡“ ·√°·≈–‰µ√¡“ ∑’Ë 2 ¡“√«¡°—π‡æ◊ËÕ

‡æ‘Ë¡Õ—µ√“°“√µ√«®æ∫∑“√°¥“«πå (detection rate)

„Àâ Ÿß¢÷Èπ·≈–≈¥º≈∫«°≈«ß (false positive rate)

¢Õß°“√µ√«®§—¥°√Õß„Àâ≈¥≈ß  ≈—°…≥–°“√π”¡“„™â¡’

3 ·∫∫ §◊Õ integrated test, stepwise sequential

test ·≈– contingent test(13,16,17)

Integrated test(13,16)

‡ªìπ°“√µ√«®§—¥°√Õß∑“√°¥“«πå 2 ¢—Èπ §◊Õ

°“√µ√«® PAPP-A ·≈– NT „π™à«ßÕ“¬ÿ§√√¿å 11-

13  —ª¥“Àå ·≈–µ√«® quadruple test (AFP, hCG,

uE3, inhibin A) „π™à«ß‰µ√¡“ ∑’Ë 2 ®“°π—Èπ·ª≈º≈

√«¡°—π§√—Èß‡¥’¬«  §à“ detection rate ¥—ßµ“√“ß∑’Ë 4

Stepwise sequential test(17)

‡ªìπ°“√µ√«®§—¥°√Õß 2 ¢—ÈπµÕπ §◊Õ µ√«®

combined test (NT, PAPP-A, free beta-hCG)

„π™à«ßÕ“¬ÿ§√√¿å 11-13  —ª¥“Àå®“°π—Èπ·®âßº≈°—∫

¡“√¥“‡ªìπ 2 ·∫∫ §◊Õ

1. º≈§—¥°√Õß‡ªìπ∫«° (screen positive)

§◊Õ ¡’§à“§«“¡‡ ’Ë¬ß Ÿß°«à“ 1: 100 (§à“®ÿ¥µ—¥¢÷Èπ°—∫

·µà≈–ÀâÕßªØ‘∫—µ‘°“√) §«√„Àâ∑“ß‡≈◊Õ°„π°“√µ√«®

‚§√‚¡‚´¡‚¥¬°“√∑” chorionic villus sampling

2. º≈§—¥°√Õß‡ªìπ≈∫ (screen negative) §◊Õ

¡’§à“§«“¡‡ ’Ë¬ßµË”°«à“ 1: 100 (§à“®ÿ¥µ—¥¢÷Èπ°—∫

·µà≈–ÀâÕßªØ‘∫—µ‘°“√) ¡“√¥“®–‰¥â√—∫°“√µ√«® “√

™’«‡§¡’µàÕ §◊Õ AFP, uE3, inhibin A „π‰µ√¡“ ∑’Ë

 Õß·≈â«∑”°“√·ª≈º≈∑—ÈßÀ¡¥√à«¡°—π ‚¥¬®–·®âß

º≈‡ªìπ 2 ·∫∫ §◊Õ

°. º≈°“√µ√«®§—¥°√Õß§√—Èß∑’Ë 2 ‡ªìπ∫«°

(screen positive) §◊Õ ¡’§à“§«“¡‡ ’Ë¬ß Ÿß°«à“ 1: 200

(§à“®ÿ¥µ—¥¢÷Èπ°—∫·µà≈–ÀâÕßªØ‘∫—µ‘°“√) §«√„Àâ∑“ß‡≈◊Õ°

„π°“√µ√«®‚§√‚¡‚´¡‚¥¬°“√∑” amniocentesis

¢. º≈§—¥°√Õß§√—Èß∑’Ë 2 ‡ªìπ≈∫ (screen

negative) §◊Õ ¡’§à“§«“¡‡ ’Ë¬ßµË”°«à“ 1: 200 (§à“

®ÿ¥µ—¥¢÷Èπ°—∫·µà≈–ÀâÕßªØ‘∫—µ‘°“√)  „π°√≥’π’È°“√

µ√«®‚§√‚¡‚´¡‰¡à§ÿâ¡§à“‡π◊ËÕß®“°‚Õ°“ ‡°‘¥°“√

·∑âß∫ÿµ√®“°°“√‡®“–πÈ”§√Ë” Ÿß°«à“‚Õ°“ °“√µ√«®

æ∫∑“√°¥“«πå

§à“ detection rate ¥—ßµ“√“ß∑’Ë 4

Contingent test(17)

‡ªìπ°“√µ√«®§—¥°√Õß 2 ¢—ÈπµÕπ §◊Õ µ√«®

combined test (NT, PAPP-A, free beta-hCG)

„π™à«ßÕ“¬ÿ§√√¿å 11-13  —ª¥“Àå®“°π—Èπ·®âßº≈°—∫

¡“√¥“‡ªìπ 3 ·∫∫ §◊Õ

1. º≈§—¥°√Õß‡ªìπ∫«° (screen positive)

§◊Õ §à“§«“¡‡ ’Ë¬ß Ÿß°«à“ 1: 50 (§à“®ÿ¥µ—¥¢÷Èπ°—∫

·µà≈–ÀâÕßªØ‘∫—µ‘°“√) §«√„Àâ∑“ß‡≈◊Õ°„π°“√µ√«®

‚§√‚¡‚´¡‚¥¬°“√∑” chorionic villus sampling

2. º≈§—¥°√Õß‡ªìπ≈∫ (screen negative)

§◊Õ ¡’§à“§«“¡‡ ’Ë¬ßµË”°«à“ 1: 1,500 (§à“®ÿ¥µ—¥¢÷Èπ

°—∫·µà≈–ÀâÕßªØ‘∫—µ‘°“√) ¡“√¥“®–‰¥â√—∫§”·π–π”

«à“°“√µ√«®§—¥°√Õß¡’§«“¡‡ ’Ë¬ßµË”‰¡à®”‡ªìπµâÕß

µ√«®‡æ‘Ë¡‡µ‘¡

3. º≈§—¥°√Õßæ∫«à“¡’§«“¡‡ ’Ë¬ßª“π°≈“ß

(intermediate risk) §◊Õ ¡’§à“§«“¡‡ ’Ë¬ß√–À«à“ß

1: 51 ∂÷ß 1: 1,500 (§à“®ÿ¥µ—¥¢÷Èπ°—∫·µà≈–ÀâÕßªØ‘∫—µ‘-

°“√) ¡“√¥“®–‰¥â°“√µ√«® “√™’«‡§¡’µàÕ §◊Õ AFP,

uE3, inhibin A „π‰µ√¡“ ∑’Ë 2 ·≈â«∑”°“√·ª≈º≈

∑—ÈßÀ¡¥√à«¡°—π ‚¥¬®–·®âßº≈‡ªìπ 2 ·∫∫ §◊Õ

°. º≈°“√µ√«®§—¥°√Õß§√—Èß∑’Ë 2 ‡ªìπ
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centesis

¢. º≈§—¥°√Õß§√—Èß∑’Ë 2 ‡ªìπ≈∫ (screen

negative) §◊Õ ¡’§à“§«“¡‡ ’Ë¬ßµË”°«à“ 1: 200 (§à“

®ÿ¥µ—¥¢÷Èπ°—∫·µà≈–ÀâÕßªØ‘∫—µ‘°“√) „π°√≥’π’È°“√
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·∑âß∫ÿµ√®“°°“√‡®“–πÈ”§√Ë” Ÿß°«à“‚Õ°“ °“√µ√«®

æ∫∑“√°¥“«πå

§à“ detection rate ¥—ßµ“√“ß∑’Ë 4

§”·π–π”¢Õß American College of Ob-
stetrics and Gynecologist (ACOG)

‡¡◊ËÕ‡¥◊Õπæƒ…¿“§¡ §.». 2016 American

College of Obstetrics and Gynecologist (ACOG)

·≈– the Society for Maternal-Fetal Medicine

‰¥âÕÕ° Practice Bulletin No.163  ‡√◊ËÕß Screen-

ing for fetal aneuploidy ·≈– Committee

Opinion No. 640 ‡√◊ËÕß cell-free DNA screening

for fetal aneuploidy «à“(4,18)

1. §«√·®âßºŸâªÉ«¬∂÷ß«‘∏’°“√µ√«®§—¥°√Õß

·≈–«‘∏’°“√µ√«®«‘π‘®©—¬∑“√°¥“«πå∑—ÈßÀ¡¥√«¡∂÷ß

°“√∫Õ°¢âÕ¥’¢âÕ‡ ’¬„ÀâºŸâªÉ«¬∑ÿ°§π√—∫∑√“∫(18)

2. ∂â“º≈°“√µ√«®§—¥°√Õß‡ªìπ≈∫·≈â«‰¡à

§«√·π–π”°“√µ√«®§—¥°√Õß«‘∏’Õ◊ËπÕ’°‡π◊ËÕß®“°®–

‡æ‘Ë¡º≈∫«°≈«ß (false positive rate)

3. °“√µ√«®æ∫ NT ∑’ËÀπ“°«à“ª°µ‘À√◊Õ

µ√«®æ∫«à“∑“√°¡’ cystic hygroma §«√·π–π”

µ√«®«‘π‘®©—¬ (CVS À√◊Õ amniocentesis) πÕ°®“°

π’È§«√µ√«®§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß‡æ◊ËÕµ√«®§«“¡

º‘¥ª°µ‘¢Õß‚§√ß √â“ß∑“√°„π§√√¿å

4. „π°√≥’∑’Ë∑“√°„π§√√¿å¡’°“√µ√«®æ∫ NT

∑’ËÀπ“°«à“ª°µ‘ À√◊Õµ√«®æ∫«à“∑“√°¡’ cystic hy-

groma ·µàº≈‚§√‚¡‚´¡ª°µ‘§«√µ√«®§≈◊Ëπ‡ ’¬ß

§«“¡∂’Ë Ÿß‡æ◊ËÕµ√«®§«“¡º‘¥ª°µ‘¢Õß‚§√ß √â“ß

∑“√°„π§√√¿å µ√«®À—«„®∑“√°„π§√√¿å  πÕ°®“°π’È

§«√·®âß°—∫ºŸâªÉ«¬«à“∑“√°Õ“®¡’ genetic syndrome

Õ¬à“ßÕ◊Ëπ∑’ËÕ“®‰¡à “¡“√∂µ√«®æ∫®“°°“√µ√«®

‚§√‚¡‚´¡ª°µ‘

5. ºŸâªÉ«¬√“¬∑’Ë‡≈◊Õ°µ√«®§—¥°√Õß„π‰µ√¡“ 

·√°·≈â«§«√·π–π”µ√«®§—¥°√Õß„π‰µ√¡“ ∑’Ë 2

‡æ◊ËÕµ√«®À“¿“«– open fetal defects ·≈–§«“¡

º‘¥ª°µ‘¢Õß‚§√ß √â“ß∑“√°„π§√√¿å
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∫∑π”
„πªí®®ÿ∫—π°“√√—°…“¡–‡√Áß¡’§«“¡°â“«Àπâ“¡“°¢÷Èπ ∑”„ÀâºŸâªÉ«¬∑’Ë‡ªìπ¡–‡√Áß¡’Õ—µ√“°“√√Õ¥™’«‘µ∑’Ë‡æ‘Ë¡

¡“°¢÷Èπ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πºŸâªÉ«¬∑’ËÕ“¬ÿπâÕ¬  ·µà°“√√—°…“¡–‡√Áß∑—Èß°“√„Àâ¬“‡§¡’∫”∫—¥·≈–°“√„™â√—ß ’√—°…“

¡—°∑”„Àâ¿“«–°“√‡®√‘≠æ—π∏ÿå≈¥≈ß∑—Èß„πΩÉ“¬™“¬·≈–ΩÉ“¬À≠‘ß ∑”„ÀâºŸâªÉ«¬‰¡à “¡“√∂¡’∫ÿµ√‰¥â¿“¬À≈—ß®“°

∑’Ë√—°…“¡–‡√ÁßÀ“¬·≈â«  πÕ°®“°π’È¬“‡§¡’∫”∫—¥¬—ßπ”¡“„™â√—°…“‚√§∑’Ë‰¡à„™à¡–‡√Áß ‡™àπ systemic lupus erythe-

matosus (SLE) À√◊Õ‚√§∑“ß‚≈À‘µ«‘∑¬“Õ◊ËπÊ °“√√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå (fertility preservation) „π

ºŸâªÉ«¬°≈ÿà¡π’È®÷ß¡’§«“¡ ”§—≠¡“°¢÷Èπ ª√–°Õ∫°—∫§«“¡°â“«Àπâ“∑“ß‡∑§‚π‚≈¬’∑“ß°“√·æ∑¬å ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß‡∑§‚π‚≈¬’™à«¬°“√‡®√‘≠æ—π∏ÿå (assisted reproductive technology, ART)(1)  ·≈–§«“¡°â“«Àπâ“∑“ß

cryobiology(2) ∑”„Àâ°“√√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå„πºŸâªÉ«¬¡–‡√Áß¡’§«“¡‡ªìπ‰ª‰¥â¡“°¢÷Èπ ·µà∑—Èßπ’ÈµâÕßÕ“»—¬

§«“¡√à«¡¡◊Õ√–À«à“ß·æ∑¬åºŸâ∑”°“√√—°…“¡–‡√Áß·≈–·æ∑¬å∑’Ë¥Ÿ·≈√—°…“¿“«–¡’∫ÿµ√¬“° (fertility specialist)(1)

‡π◊ËÕß®“°ªí®®ÿ∫—πæ∫«à“ ¬—ß¡’ºŸâªÉ«¬¡–‡√Áß®”π«ππâÕ¬∑’Ë∂Ÿ° àßµàÕ®“°·æ∑¬å∑’Ë√—°…“¡–‡√Áß¡“¬—ß·æ∑¬å∑’Ë‡™’Ë¬«™“≠

¥â“π‡«™»“ µ√å°“√‡®√‘≠æ—π∏ÿå (reproductive specialist) ‡æ◊ËÕ„Àâ§”ª√÷°…“‡°’Ë¬«°—∫°“√√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå(3)

°“√√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå„πΩÉ“¬™“¬ «‘∏’∑’Ë„™â¡“°∑’Ë ÿ¥·≈–‰¥âº≈¥’ §◊Õ °“√·™à·¢ÁßÕ ÿ®‘ (sperm freezing/

cryopreservation)(4,5)  ·µà«‘∏’π’È ‰¡à “¡“√∂∑”‰¥â„π°√≥’∑’Ë¬—ß‡ªìπ‡¥Á°™“¬À√◊Õ„π√–¬–°àÕπ«—¬Àπÿà¡ (pre-

pubertal boys)  °“√·™à·¢Áß‡π◊ÈÕ‡¬◊ËÕÕ—≥±– (testicular tissue cryopreservation) ®÷ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß ·µà

29
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«‘∏’°“√·≈–º≈°“√√—°…“¬—ßÕ¬Ÿà„π¢—Èπ∑¥≈Õß(5)   à«π

„πΩÉ“¬À≠‘ß °“√√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå¡’À≈“¬«‘∏’

‰¥â·°à °“√√—°…“¡–‡√ÁßÕ«—¬«– ◊∫æ—π∏ÿå µ√’·∫∫ con-

servative surgery  °“√·™à·¢Áß‡´≈≈å‰¢à (oocyte

cryopreservation)  °“√·™à·¢Áßµ—«ÕàÕπ (embryo

cryopreservation)  À√◊Õ°“√·™à·¢Áß‡π◊ÈÕ‡¬◊ËÕ√—ß‰¢à

(ovarian tissue cryopreservation) ‡ªìπµâπ  ·≈–

„πªí®®ÿ∫—π‡∑§π‘§°“√·™à·¢Áß‡´≈≈å‰¢à¡’§«“¡°â“«Àπâ“

·≈–‰¥âº≈¥’¡“°¢÷Èπ ®÷ßπ”¡“„™â„π µ√’∑’Ë ‰¡à ‰¥â‡ªìπ

¡–‡√Áß ·µà¬—ß‰¡à‰¥â·µàßß“π ·≈–µâÕß°“√‡°Á∫‡´≈≈å‰¢à

·™à·¢Áß‡æ◊ËÕ„™â„πÕπ“§µ (social freezing)(1) ·µà„π

∫∑§«“¡π’È®–¢Õ°≈à“«∂÷ß‡©æ“–°“√√—°…“¿“«–°“√

‡®√‘≠æ—π∏ÿå„π µ√’∑’Ë‡ªìπ¡–‡√Áß

°“√√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå „π µ√’∑’Ë‡ªìπ
¡–‡√Áß

ª√–¡“≥√âÕ¬≈– 10 ¢Õß µ√’∑’Ë‡ªìπ¡–‡√Áß

¡’Õ“¬ÿπâÕ¬°«à“ 45 ªï(3,6) °“√√—°…“¡–‡√ÁßÕ«—¬«–

 ◊∫æ—π∏ÿå µ√’‚¥¬°“√ºà“µ—¥¡¥≈Ÿ°·≈–√—ß‰¢à(7) °“√„Àâ

¬“‡§¡’∫”∫—¥ °“√„™â√—ß ’√—°…“ ≈â«π·µà¡’º≈µàÕ¿“«–

°“√‡®√‘≠æ—π∏ÿå(1) °“√„Àâ¬“‡§¡’∫”∫—¥·≈–°“√„™â√—ß ’

√—°…“∑”„Àâ‡°‘¥°“√∑”≈“¬√—ß‰¢à  ‡π◊ËÕß®“°¡’º≈∑”„Àâ

‡°‘¥ ovarian follicle depletion, stromal fibrosis

·≈– vascular injury  àßº≈„Àâ‡°‘¥¿“«–À¡¥√–¥Ÿ

°àÕπ°”Àπ¥ (premature menopause) À√◊Õ√—ß‰¢à

À¬ÿ¥∑”ß“π°àÕπ°”Àπ¥ (premature ovarian failure,

POF  ªí®®ÿ∫—π·π–π”„Àâ„™â§”«à“ premature ovarian

insufficiency, POI) ´÷ËßπÕ°®“°®– àßº≈µàÕ§ÿ≥¿“æ

™’«‘µ ‡™àπ ‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ¿“«–°√–¥Ÿ°æ√ÿπ ‚√§À—«„®

·≈–À≈Õ¥‡≈◊Õ¥ ·≈–¿“«–´÷¡‡»√â“·≈â«(2)  ¬—ß∑”„Àâ

 Ÿ≠‡ ’¬§«“¡ “¡“√∂„π°“√‡®√‘≠æ—π∏ÿå„πÕπ“§µ(6)

§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥ POI π’È¢÷ÈπÕ¬Ÿà°—∫ ovarian

reserve ¢Õß µ√’·µà≈–√“¬´÷Ëß¡—°≈¥≈ß‡¡◊ËÕÕ“¬ÿ¡“°

°«à“ 40 ªï  ™π‘¥·≈–¢π“¥¢Õß¬“‡§¡’∫”∫—¥∑’Ë„™â

√—°…“(3)  ¬“∑’Ë¡’º≈∑”≈“¬‡´≈≈å‰¢à·≈–‡´≈≈å granu-

losa ¡“°∑’Ë ÿ¥ §◊Õ °≈ÿà¡ alkylating agents ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß cyclophosphamide(3), busulfan,

procarbazine(7) ·≈– ifosfamide(6)  ªí®®—¬∑’Ë ”§—≠

Õ’°¢âÕÀπ÷Ëß §◊Õ Õ“¬ÿ¢Õß µ√’¢≥–∑’Ë‰¥â√—∫¬“‡§¡’∫”∫—¥

‚¥¬‡¡◊ËÕÕ“¬ÿ¡“°¢÷Èπ ¢π“¥¢Õß¬“∑’Ë∑”„Àâ√—ß‰¢àÀ¬ÿ¥

∑”ß“π®–¡’¢π“¥≈¥≈ß   à«π°“√„™â√—ß ’√—°…“ °“√

©“¬√—ß ’∑—Ë«√à“ß°“¬ ∫√‘‡«≥™àÕß∑âÕßÀ√◊ÕÕÿâß‡™‘ß°√“π

(total body, abdominal, or pelvic irradiation)

®–¡’º≈‰ª∑”≈“¬∑—Èß¡¥≈Ÿ°·≈–√—ß‰¢à ∑—Èßπ’È§«“¡√ÿπ·√ß

¢Õß°“√∑”≈“¬¢÷Èπ°—∫¢π“¥¢Õß√—ß ’√—°…“ (radiation

dose)(1) ‚¥¬æ∫«à“°“√©“¬√—ß ’√—°…“∑’ËÕÿâß‡™‘ß°√“π

(pelvic irradiation) „π¢π“¥ 5-10 Gy ®–¡’º≈

∑”≈“¬‡´≈≈å‰¢à  πÕ°®“°π’Èªí®®—¬Õ◊Ëπ ‰¥â·°à fractional

schedule, irradiation field(2) ·≈–Õ“¬ÿ¢≥–∑’Ë‰¥â√—∫

√—ß ’√—°…“°Á¡’º≈‡™àπ‡¥’¬«°—π(1)

°“√√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå„π µ√’∑’Ë ‡ªìπ

¡–‡√Áß¡’§«“¡¬ÿàß¬“°·≈–´—∫´âÕπ°«à“„πΩÉ“¬™“¬ ·≈–

¡’À≈“¬∑“ß‡≈◊Õ°(3)  „πªí®®ÿ∫—π«‘∏’°“√∑’Ë¡’À≈—°∞“π

 π—∫ πÿπ®“° the American Society of Repro-

ductive Medicine (ASRM) «à“‰¥âº≈ §◊Õ °“√

°√–µÿâπ√—ß‰¢à‡æ◊ËÕ·™à·¢Áß‡´≈≈å‰¢à (oocyte cryopre-

servation) À√◊Õ°“√°√–µÿâπ√—ß‰¢à‡æ◊ËÕ∑”°“√ªØ‘ π∏‘

πÕ°√à“ß°“¬ (in vitro fertilization, IVF) ·≈–µ“¡

¥â«¬°“√·™à·¢Áßµ—«ÕàÕπ (embryo cryopreservation)(1)

ºŸâªÉ«¬¡–‡√ÁßÕ«—¬«– ◊∫æ—π∏ÿå„π√–¬–·√°‡√‘Ë¡ Õ“®„™â

°“√√—°…“À√◊Õ°“√ºà“µ—¥·∫∫√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå

(fertility-sparing treatment)   à«π°“√√—°…“‚¥¬

√—ß ’√—°…“ ‡™àπ °√≥’∑’Ë‡ªìπ¡–‡√Áßª“°¡¥≈Ÿ° °“√ºà“µ—¥

¬â“¬µ”·Àπàß√—ß‰¢à„ÀâÀà“ß®“°∫√‘‡«≥∑’Ë®–∑”°“√©“¬

√—ß ’√—°…“°àÕπ‡√‘Ë¡°“√√—°…“ (oophoropexy or ova-

rian transposition) °ÁÕ“®®–™à«¬≈¥º≈¢Õß√—ß ’
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∑’Ë¡“∑”≈“¬√—ß‰¢à(1)

«‘∏’°“√√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå¢Õß µ√’„π

ªí®®ÿ∫—π ‰¥â·°à

1. °“√√—°…“¡–‡√ÁßÕ«—¬«– ◊∫æ—π∏ÿå µ√’·∫∫ con-

servative (fertility-preserving interventions

for gynecologic malignancies)

 µ√’∑’Ë‡ªìπ¡–‡√Áß¢ÕßÕ«—¬«– ◊∫æ—π∏ÿå∑’ËÕ“¬ÿ

πâÕ¬ ¡’æ¬“°√≥å‚√§¥’·≈–¬—ßµâÕß°“√¡’∫ÿµ√ ‰¥â·°à

¡–‡√Áßª“°¡¥≈Ÿ°·≈–¡–‡√Áß√—ß‰¢à„π√–¬–‡√‘Ë¡·√°

°“√ºà“µ—¥·∫∫ conservative ‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß„π

°“√√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå ‡™àπ °“√ºà“µ—¥‡©æ“–

ª“°¡¥≈Ÿ°‚¥¬‡°Á∫¡¥≈Ÿ°‰«â (radical trachelectomy)

„π µ√’∑’Ë‡ªìπ¡–‡√Áßª“°¡¥≈Ÿ°√–¬–‡√‘Ë¡·√° À√◊Õ°“√

ºà“µ—¥√—ß‰¢à‡©æ“–¢â“ß∑’Ë‡ªìπ¡–‡√ÁßÕÕ°‡æ’¬ß¢â“ß‡¥’¬«

‚¥¬‡À≈◊Õ¡¥≈Ÿ°·≈–√—ß‰¢àÕ’°¢â“ß„πºŸâªÉ«¬¡–‡√Áß√—ß‰¢à

√–¬–‡√‘Ë¡·√°(7) À√◊Õ°“√√—°…“¡–‡√Áß‡¬◊ËÕ∫ÿ‚æ√ß

¡¥≈Ÿ°„π√–¬–‡√‘Ë¡·√°∑’Ë‡ªìπ well-differentiated

adenocarcinoma ‚¥¬°“√„™â¬“‚ª√‡® µ‘π„π¢π“¥

 Ÿß ‰¥â·°à medroxyprogesterone acetate (MPA)

À√◊Õ megestrol acetate ·≈â«§àÕ¬∑”°“√µ—¥¡¥≈Ÿ°

‡¡◊ËÕ¡’∫ÿµ√‡æ’¬ßæÕ·≈â« ‡ªìπµâπ(8)

2. Ovarian transposition
°“√ºà“µ—¥¬â“¬µ”·Àπàß√—ß‰¢à ¡—°∑”„π°√≥’∑’Ë

‡ªìπ¡–‡√Áßª“°¡¥≈Ÿ°√–¬–≈ÿ°≈“¡ (advanced-stage

cervical cancer) ∑’ËµâÕß√—°…“‚¥¬√—ß ’√—°…“∫√‘‡«≥

Õÿâß‡™‘ß°√“πÀ√◊Õ™àÕß∑âÕß °“√ºà“µ—¥Õ“®∑”‚¥¬°“√

ºà“µ—¥ºà“π°≈âÕß (laparoscopy) À√◊Õºà“µ—¥‡ªî¥Àπâ“

∑âÕß (laparotomy) ·≈–¬â“¬√—ß‰¢à√«¡∑—Èß‡ âπ‡≈◊Õ¥

∑’Ë¡“‡≈’È¬ß ‰ª¬—ßºπ—ßÀπâ“∑âÕß∑“ß¥â“πÀπâ“·≈–¥â“π

¢â“ß (anterolateral abdominal wall) ª√–¡“≥ 3-

5 ´¡. ‡Àπ◊Õ√–¥—∫ –¥◊Õ(3)  ‡æ◊ËÕ„Àâæâπ∫√‘‡«≥∑’Ë®–

©“¬√—ß ’√—°…“ (irradiation field)(4)  ·≈–¡—°„™â

metallic clips ∑’Ëµ”·Àπàß base of transposed

ovaries ‚¥¬·π–π”«à“ ∂â“‡ªìπ‰ª‰¥â§«√µ—¥™‘Èπ à«π

¢Õß√—ß‰¢à‡æ◊ËÕ‡°Á∫‡π◊ÈÕ‡¬◊ËÕ√—ß‰¢à·™à·¢Áß‰«â¥â«¬„π¢≥–

∑’Ë∑”ºà“µ—¥ ‡æ√“–∂÷ß·¡â®–∑”°“√¬â“¬µ”·Àπàß√—ß‰¢à

‰ª·≈â« ·µà√—ß ’√—°…“°Á¬—ß¡’ ‚Õ°“ ∑”„Àâ‡°‘¥¿“«–

√—ß‰¢àÀ¬ÿ¥∑”ß“π°àÕπ°”Àπ¥‰¥â∂÷ß√âÕ¬≈– 15-40(3)

„π°√≥’∑’ËºŸâªÉ«¬µâÕß°“√¡’∫ÿµ√„πÕπ“§µ·≈–µâÕß

√—°…“¥â«¬°“√ªØ‘ π∏‘πÕ°√à“ß°“¬À√◊Õ°“√∑”‡¥Á°

À≈Õ¥·°â« ®–‰¡à “¡“√∂‡°Á∫‰¢àºà“π∑“ß™àÕß§≈Õ¥

(transvaginal oocyte retrieval) ‡™àπ„πºŸâªÉ«¬

∑—Ë«‰ª ·µà®–µâÕß‡°Á∫‰¢àºà“π∑“ßÀπâ“∑âÕß (trans-

abdominal oocyte retrieval) ·∑π(4)  ·≈–∂÷ß

·¡â«à“«‘∏’π’ÈÕ“®®–√—°…“°“√∑”ß“π¢Õß√—ß‰¢à‰«â ‰¥â ·µà

√—ß ’√—°…“°ÁÕ“®¡’º≈‰ª∑”≈“¬¡¥≈Ÿ° ∑”„Àâ≈¥‚Õ°“ 

°“√µ—Èß§√√¿å À√◊Õ‡æ‘Ë¡¿“«–·∑√°´âÕπ√–À«à“ßµ—Èß

§√√¿å‰¥â(9)

3. Embryo cryopreservation

‡∑§π‘§°“√·™à·¢Áßµ—«ÕàÕπ ‡ªìπ∑’Ë¬Õ¡√—∫«à“

‡ªìπ«‘∏’∑’Ë‡ªìπ¡“µ√∞“π (well-established) „π¢—Èπ

µÕπ°“√√—°…“§Ÿà ¡√ ∑’Ë¡’∫ÿµ√¬“°‚¥¬„™â‡∑§‚π‚≈¬’

™à«¬°“√‡®√‘≠æ—π∏ÿå ·≈–‡ªìπ«‘∏’∑’Ëπ”¡“„™â‡æ◊ËÕ√—°…“

¿“«–°“√‡®√‘≠æ—π∏ÿå„π µ√’∑’Ë‡ªìπ¡–‡√Áß„π°√≥’∑’Ë

ºŸâªÉ«¬·µàßß“π·≈â«(2,3)  ·≈–¡’‡«≈“‡æ’¬ßæÕ°àÕπ‡√‘Ë¡

°“√√—°…“¡–‡√Áß °“√·™à·¢Áßµ—«ÕàÕπµâÕß„™â«‘∏’°“√

ªØ‘ π∏‘πÕ°√à“ß°“¬ (in vitro fertilization, IVF)

À√◊Õ°“√∑”‡¥Á°À≈Õ¥·°â« ‚¥¬‡√‘Ë¡®“°°“√©’¥¬“

gonadotropins ‡æ◊ËÕ°√–µÿâπ√—ß‰¢à (ovarian stimu-

lation) ‡ªìπ‡«≈“ 8-14 «—π √–À«à“ßπ’ÈµâÕßµ√«®

µ‘¥µ“¡°“√‡®√‘≠‡µ‘∫‚µ¢Õß∂ÿß‰¢àÀ√◊ÕøÕ≈≈‘‡§‘≈¥â«¬

°“√µ√«®§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß∑“ß™àÕß§≈Õ¥ ·≈–

°“√µ√«®√–¥—∫ŒÕ√å‚¡π„π‡≈◊Õ¥‡ªìπ√–¬– ‡¡◊ËÕøÕ≈-
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≈‘‡§‘≈¡’¢π“¥‚µ‡µÁ¡∑’Ë ®÷ß∑”°“√‡°Á∫‡´≈≈å‰¢à∑“ß

™àÕß§≈Õ¥ (transvaginal oocyte retrieval) ·≈–

π”‡´≈≈å‰¢à∑’Ë‡ªìπ mature oocyte ¡“∑”°“√ªØ‘ π∏‘

πÕ°√à“ß°“¬ (IVF) °—∫Õ ÿ®‘¢Õß “¡’  À≈—ß®“°π—Èπ®÷ß

∑”°“√·™à·¢Áßµ—«ÕàÕπ (embryo cryopreservation/

freezing)(1) ·≈–¿“¬À≈—ß‡¡◊ËÕ∑”°“√√—°…“¡–‡√Áß

‡√’¬∫√âÕ¬·≈â«®÷ß≈–≈“¬µ—«ÕàÕπ ·≈–∑”°“√¬â“¬

µ—«ÕàÕπ°≈—∫‡¢â“ Ÿà ‚æ√ß¡¥≈Ÿ°¢ÕßºŸâªÉ«¬(7)  À√◊Õ„π

°√≥’∑’ËºŸâªÉ«¬∂Ÿ°µ—¥¡¥≈Ÿ°®“°°“√√—°…“¡–‡√Áß °Á

 “¡“√∂∑”°“√¬â“¬µ—«ÕàÕπ°≈—∫‡¢â“‰ª„π¡¥≈Ÿ°¢Õß

 µ√’∑’Ë¡“µ—Èß§√√¿å·∑πÀ√◊ÕÕÿâ¡∫ÿ≠ (gestational

surrogacy)(1)  «‘∏’°“√·™à·¢Áßµ—«ÕàÕππ’È‡ªìπ«‘∏’∑’Ë

·π–π” ”À√—∫ µ√’∑’Ë·µàßß“π·≈â« ‡æ√“–„ÀâÕ—µ√“

§«“¡ ”‡√Á®∑’Ë¥’ ·≈–„Àâº≈¥’°«à“°“√·™à·¢Áß‡´≈≈å‰¢à

Õ¬à“ß‰√°Áµ“¡µ—«ÕàÕπ∑’Ë·™à·¢Áß∂◊Õ‡ªìπ ¡∫—µ‘√à«¡°—π

¢Õß¿√√¬“·≈– “¡’ ·≈–°ÆÀ¡“¬„π∫“ßª√–‡∑»

‡™àπ ª√–‡∑»Õ‘µ“≈’ Àâ“¡°“√·™à·¢Áßµ—«ÕàÕπ «‘∏’∑’Ë

‡ªìπ∑“ß‡≈◊Õ° §◊Õ °“√·™à·¢Áß‡´≈≈å‰¢à ¥—ß∑’Ë®–‰¥â

°≈à“«µàÕ‰ª(3)

Ovarian stimulation protocol
ª°µ‘„π°“√√—°…“¿“«–¡’∫ÿµ√¬“°¥â«¬°“√

ªØ‘ π∏‘πÕ°√à“ß°“¬À√◊Õ°“√∑”‡¥Á°À≈Õ¥·°â« ®–

µâÕß∑”°“√°√–µÿâπ√—ß‰¢à¥â«¬°“√©’¥ gonadotropins

‡æ◊ËÕ„Àâ ‰¥â ‰¢à®”π«π¡“° (‚¥¬‡©≈’Ë¬ 8-10 „∫)(3) ´÷Ëß

°“√®–‡√‘Ë¡©’¥¬“°√–µÿâπ‰¢à ®–µâÕß√Õ√Õ∫√–¥Ÿ ‡æ√“–

®–‡√‘Ë¡©’¥¬“„π«—π∑’Ë 2 À√◊Õ 3 ¢Õß√Õ∫√–¥Ÿ §◊Õ „π

™à«ß early follicular phase ·≈–∑”°“√©’¥¬“

gonadotropins ª√–¡“≥ 8-14 «—π ®÷ß®–∑”°“√

‡°Á∫‰¢à(10)  ¥—ßπ—ÈπÕ“®®–µâÕß„™â‡«≈“∑—ÈßÀ¡¥ 2-6

 —ª¥“Àå¢÷Èπ°—∫«à“¢≥–π—ÈπÕ¬Ÿà„π™à«ß„¥¢Õß√Õ∫√–¥Ÿ(6)

„π°√≥’∑’Ë®–·™à·¢Áßµ—«ÕàÕπÀ√◊Õ‡´≈≈å‰¢à‡æ◊ËÕ√—°…“

¿“«–°“√‡®√‘≠æ—π∏ÿå  °ÁµâÕß∑”°“√°√–µÿâπ√—ß‰¢à‡™àπ

‡¥’¬«°—π(3) ·µà„π µ√’∑’Ë‡ªìπ¡–‡√ÁßÕ“®®–‰¡à¡’‡«≈“

‡æ’¬ßæÕ∑’Ë®–√Õ√Õ∫√–¥Ÿ∂—¥‰ª(2) ‡æ√“–®–µâÕß√’∫

√—°…“¡–‡√Áß  ªí®®ÿ∫—π®÷ß¡’°“√‡√‘Ë¡©’¥¬“°√–µÿâπ√—ß‰¢à

·∫∫ random-start stimulation §◊Õ ‡√‘Ë¡©’¥¬“„π

™à«ß late follicular À√◊Õ luteal phase ´÷Ëßæ∫

«à“Õ—µ√“§«“¡ ”‡√Á® §◊Õ ®”π«π·≈–§ÿ≥¿“æ‰¢à∑’Ë‰¥â

‰¡à·µ°µà“ß°—∫°“√‡√‘Ë¡°√–µÿâπ‰¢à„π™à«ß early folli-

cular phase(3,6)  °“√‡√‘Ë¡°√–µÿâπ‰¢à·∫∫ random-

start ¡’∑’Ë¡“§◊Õ ‡¥‘¡‡§¬‡™◊ËÕ«à“°“√‡®√‘≠‡µ‘∫‚µ¢Õß

øÕ≈≈‘‡§‘≈ (wave of follicle recruitment) „πÀπ÷Ëß

√Õ∫√–¥Ÿ®–¡’‡æ’¬ß 1 wave  ·µàªí®®ÿ∫—πæ∫«à“¡’À≈“¬

wave „πÀπ÷Ëß√Õ∫√–¥Ÿ(2,6)

‚¥¬∑—Ë«‰ª °“√©’¥¬“°√–µÿâπ√—ß‰¢à®–∑”„Àâ

√–¥—∫¢Õß‡Õ ‚µ√‡®π∑’Ë √â“ß®“°øÕ≈≈‘‡§‘≈„π°√–· 

‡≈◊Õ¥ Ÿß°«à“ª°µ‘ (supra-physiologic estradiol) ́ ÷Ëß

Õ“®®–‰ª°√–µÿâπ°“√‡®√‘≠‡µ‘∫‚µ¢Õß¡–‡√Áß∑’Ë‡ªìπ

estrogen-sensitive ‡™àπ ¡–‡√Áß‡µâ“π¡∑’Ë estrogen-

receptor positive À√◊Õ¡–‡√Áß‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°(6)  ·≈–

¬—ß‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π°“√‡°‘¥ thromboembolism

‡æ√“–ºŸâªÉ«¬¡–‡√Áß¡—°¡’ hypercoagulable state Õ¬Ÿà

·≈â«(4)  °“√„™â¬“µâ“π‡Õ ‚µ√‡®π ‰¥â·°à ¬“°≈ÿà¡

aromatase inhibitor ‡™àπ letrozole √—∫ª√–∑“π

√à«¡°—∫°“√©’¥ gonadotropins °√–µÿâπ√—ß‰¢à ®–

™à«¬≈¥√–¥—∫ estradiol „π°√–· ‡≈◊Õ¥ ®÷ß™à«¬

‡æ‘Ë¡§«“¡ª≈Õ¥¿—¬·°àºŸâªÉ«¬°≈ÿà¡π’È ‚¥¬∑’Ë®”π«π

‰¢à·≈–Õ—µ√“°“√ªØ‘ π∏‘ (fertilization rate) ‰¡à

≈¥≈ß(3,6,11)

4. Oocyte cryopreservation

°“√·™à·¢Áß‡´≈≈å‰¢à (oocyte) ‡ªìπ«‘∏’∑’Ë‡æ‘Ëß

π”¡“„™â ‰¥â ‰¡àπ“π ‡æ√“–‡´≈≈å‰¢à‡ªìπ‡´≈≈å∑’Ë¡’§«“¡

¬“°„π°“√·™à·¢Áß¡“°°«à“µ—«ÕàÕπÀ√◊Õµ—«Õ ÿ®‘

‡π◊ËÕß®“°¡’ low surface area to volume ratio
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·≈–¡’‚Õ°“ ∑’Ë®–‡°‘¥ intracellular ice formation

´÷Ëß‡ªìπÕ—πµ√“¬µàÕ microtubule ·≈– microfila-

ment Õ—πÕ“®®–¡’º≈µàÕ chromosome segrega-

tion °√–∫«π°“√·™à·¢Áß¬—ßÕ“®∑”„Àâ‡¬◊ËÕÀÿâ¡‡´≈≈å‰¢à

¡’§«“¡·¢Áßº‘¥ª°µ‘ (hardening of zona pellucida)

∑”„Àâ‡¡◊ËÕ≈–≈“¬‡æ◊ËÕπ”¡“∑”°“√ªØ‘ π∏‘πÕ°√à“ß°“¬

Õ—µ√“°“√ªØ‘ π∏‘Õ“®®–≈¥≈ß‰¥â  ªí®®ÿ∫—π¡’‡∑§π‘§

°“√·™à·¢Áß·∫∫„À¡à∑’Ë‡√’¬°«à“ vitrification ÷́Ëß‡ªìπ

°“√≈¥Õÿ≥À¿Ÿ¡‘≈ßÕ¬à“ß√«¥‡√Á«¡“° §◊Õ 100-1,000

Õß»“‡´≈‡´’¬ µàÕπ“∑’ °àÕπ∑’Ë®–®ÿà¡≈ß‰ª„π‰π‚µ√‡®π

‡À≈« ∑”„Àâ°√–∫«π°“√·™à·¢Áß‡´≈≈å‰¢à¡’ damage

µàÕ internal structure ≈¥≈ß  àßº≈„ÀâÕ—µ√“§«“¡

 ”‡√Á® Ÿß¢÷Èπ √«¡∑—Èßªí®®ÿ∫—π¡’°“√™à«¬ªØ‘ π∏‘‚¥¬«‘∏’

°“√©’¥Õ ÿ®‘‡¢â“‰ª„π‡´≈≈å‰¢à‚¥¬µ√ßÀ√◊Õ°“√∑”Õ‘Í°´’Ë

(intracytoplasmic sperm injection, ICSI) (√Ÿª∑’Ë

1) °Á∑”„Àâ·°âªí≠À“‡√◊ËÕß zona hardening ‰¥â ®÷ß

∑”„Àâ„πªí®®ÿ∫—π‚Õ°“ °“√µ—Èß§√√¿å®“°°“√„™â‡´≈≈å

‰¢à·™à·¢Áß Ÿß¢÷Èπ°«à“„πÕ¥’µ ·≈–º≈¢Õß°“√µ—Èß§√√¿å

∑’Ë‡°‘¥®“°°“√„™â‡´≈≈å‰¢à·™à·¢Áß °Áæ∫«à“πÈ”Àπ—°¢Õß

∑“√°·√°§≈Õ¥‚¥¬‡©≈’Ë¬(11) ·≈–Õ—µ√“°“√‡°‘¥§«“¡

æ‘°“√·µà°”‡π‘¥„π∑“√° ‰¡à¡’§«“¡·µ°µà“ß®“°°“√

µ—Èß§√√¿å∑’Ë‡°‘¥‚¥¬∏√√¡™“µ‘(3)

°“√·™à·¢Áß‡´≈≈å‰¢à¡’¢âÕ¥’°«à“°“√·™à·¢Áßµ—«

ÕàÕπ §◊Õ ∑”‰¥â„π µ√’∑’Ë¬—ß‰¡à·µàßß“π ·µà°Á¡’¢âÕ‡ ’¬

§◊Õ µâÕß∑”°“√°√–µÿâπ√—ß‰¢à (ovarian stimulation)

‚¥¬°“√©’¥¬“ gonadotropins ‡™àπ‡¥’¬«°—∫°“√

ªØ‘ π∏‘πÕ°√à“ß°“¬·≈–°“√·™à·¢Áßµ—«ÕàÕπ ÷́ËßÕ“®

®–µâÕß„™â‡«≈“„π°“√°√–µÿâπ‰¢àπ“π ·≈–∑”„Àâ°“√

√—°…“¡–‡√Áß≈à“™â“ÕÕ°‰ª(11) ®÷ßÕ“®®–‡√‘Ë¡©’¥¬“°√–µÿâπ

‰¢à·∫∫ random-start ‡™àπ‡¥’¬«°—∫°“√°√–µÿâπ

√Ÿª∑’Ë 1. · ¥ß°“√™à«¬ªØ‘ π∏‘‚¥¬«‘∏’°“√©’¥Õ ÿ®‘‡¢â“‰ª„π‡´≈≈å‰¢àÀ√◊Õ°“√∑”Õ‘Í°´’Ë (intracytoplasmic sperm injec-

tion, ICSI) ≈Ÿ°»√· ¥ßµ—«Õ ÿ®‘∑’ËÕ¬Ÿà„π‡¢Á¡¢π“¥‡≈Á° °”≈—ß®–·∑ßºà“π zona pellucida ‡¢â“‰ª„π cytoplasm

¢Õß‡´≈≈å‰¢à(9)

➡
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√—ß‰¢à‡æ◊ËÕ·™à·¢Áßµ—«ÕàÕπ °àÕπ∑’Ë®–‡√‘Ë¡¢∫«π°“√·™à

·¢Áß‡´≈≈å‰¢à µâÕß„Àâ§”·π–π”·°àºŸâªÉ«¬«à“ ¬—ß‡ªìπ«‘∏’

∑’ËÕ—µ√“§«“¡ ”‡√Á®‰¡à Ÿßπ—°‡¡◊ËÕ‡∑’¬∫°—∫°“√·™à·¢Áß

µ—«ÕàÕπ(2) ‡π◊ËÕß®“°Õ—µ√“∑“√°‡°‘¥¡’™’æ (live birth

rate) Õ¬Ÿà∑’Ëª√–¡“≥√âÕ¬≈– 5.7  ÷́ËßÀ¡“¬§«“¡«à“

µâÕß„™â‡´≈≈å‰¢à·™à·¢Áß∂÷ß 20 „∫‡æ◊ËÕ∑’Ë®–‰¥â∑“√°

‡°‘¥¡’™’æ 1 √“¬(3,10)

„πªí®®ÿ∫—π µ√’¡’·π«‚πâ¡∑’Ë®–·µàßß“π™â“≈ß

°“√·™à·¢Áß‡´≈≈å‰¢à πÕ°®“°®–„™â ”À√—∫ µ√’∑’Ë‡ªìπ

¡–‡√Áß ¬—ß “¡“√∂„™â ”À√—∫ age-related fertility

decline À√◊Õ çsocial egg freezingé ´÷ËßÀ¡“¬∂÷ß

°“√‡°Á∫·≈–·™à·¢Áß‡´≈≈å‰¢à¢≥–∑’ËÕ“¬ÿ¬—ßπâÕ¬ ‡æ◊ËÕ

„™â„πÕπ“§µ‡¡◊ËÕ·µàßß“π¢≥–∑’ËÕ“¬ÿ¡“°¢÷Èπ ÷́Ëß¡’

¢âÕ¥’ §◊Õ ‡æ‘Ë¡‚Õ°“ °“√µ—Èß§√√¿å ·≈–≈¥Õÿ∫—µ‘°“√≥å

¢Õß‚§√‚¡‚´¡∑“√°º‘¥ª°µ‘´÷Ëß®–¡’§«“¡‡ ’Ë¬ß‡æ‘Ë¡

µ“¡Õ“¬ÿ¢Õß µ√’ ·µà¡’¢âÕ‡ ’¬ §◊Õ µâÕß¡“∑”°“√

°√–µÿâπ√—ß‰¢à·≈–‡°Á∫‰¢à∑“ß™àÕß§≈Õ¥ √«¡∑—Èß§à“„™â

®à“¬∑’Ë¬—ß§àÕπ¢â“ß Ÿß(11)

5. Immature oocyte cryopreservation
¢âÕ®”°—¥¢Õß mature oocyte ·≈– embryo

cryopreservation ‰¥â·°à µâÕß„™â√–¬–‡«≈“·≈–§à“

„™â®à“¬„π°“√©’¥¬“°√–µÿâπ√—ß‰¢à  ®÷ß¡’ºŸâπ”«‘∏’°“√‡°Á∫

‰¢à∑’Ë¬—ßÕàÕπ (immature oocyte) ∑“ß™àÕß§≈Õ¥ ‚¥¬

‰¡àµâÕß¡’°“√°√–µÿâπ‰¢à  ·≈–π” immature oocytes

∑’Ë‰¥â¡“∑”„Àâ‡ªìπ mature oocyte „πÀâÕßªØ‘∫—µ‘°“√

¥â«¬°√–∫«π°“√ in vitro maturation (IVM) ·µà

ªí®®ÿ∫—π¬—ß¡’¢âÕ®”°—¥„π∑“ß‡∑§π‘§ ·≈–º≈ ”‡√Á®¬—ß

πâÕ¬°«à“°“√·™à·¢Áßµ—«ÕàÕπÀ√◊Õ°“√·™à·¢Áß mature

oocyte  ́ ÷Ëßæ∫«à“®π∂÷ßªí®®ÿ∫—π¡’√“¬ß“π°“√µ—Èß§√√¿å

¥â«¬«‘∏’π’È„πºŸâªÉ«¬∑’Ë‡ªìπ¡–‡√Áß‡æ’¬ßÀπ÷Ëß√“¬‡∑à“π—Èπ(7)

6. Ovarian tissue cryopreservation and

transplantation

°“√·™à·¢Áß‡π◊ÈÕ‡¬◊ËÕ√—ß‰¢à·≈–π”°≈—∫‰ªª≈Ÿ°

∂à“¬„π¿“¬À≈—ß ‡ªìπ«‘∏’‡¥’¬«„π°“√√—°…“¿“«–°“√

‡®√‘≠æ—π∏ÿå„π‡¥Á°À≠‘ßÀ√◊Õ√–¬–°àÕπ«—¬ “« (pre-

pubertal girls)(12,13) À√◊Õ„π°√≥’∑’Ë µ√’µâÕß√’∫

√—°…“¡–‡√Áß ‰¡à¡’‡«≈“„π°“√©’¥¬“°√–µÿâπ‰¢à·≈–

‡°Á∫‰¢à‡æ◊ËÕ·™à·¢Áßµ—«ÕàÕπÀ√◊Õ‡´≈≈å‰¢à(3,13)  °“√·™à

·¢Áß‡π◊ÈÕ‡¬◊ËÕ√—ß‰¢à¡’¢âÕ¥’ §◊Õ  “¡“√∂‡°Á∫·™à·¢Áß

√—°…“øÕ≈≈‘‡§‘≈‰«â ‰¥â‡ªìπ®”π«π¡“° §◊Õ À≈“¬æ—π

øÕ≈≈‘‡§‘≈(4) ·≈–∑”„Àâ¡’ restoration of hormonal

function(12) ·≈– “¡“√∂„™â ‰¥â„π°√≥’∑’Ë¡’¢âÕÀâ“¡

„π°“√„™â¬“ŒÕ√å‚¡π„π°“√°√–µÿâπ‰¢à ‡™àπ‡ªìπ hor-

mone-sensitive cancer(1)  ·µà¡’¢âÕ‡ ’¬ §◊Õ ‡ªìπ«‘∏’

∑’Ë invasive ‡æ√“–µâÕß∑”°“√ºà“µ—¥π”‡π◊ÈÕ‡¬◊ËÕ√—ß‰¢à

ÕÕ°¡“®“°√à“ß°“¬(12)  ·≈–ºŸâªÉ«¬µâÕßÕ¬Ÿà„π ¿“«–

∑’Ëæ√âÕ¡µàÕ°“√ºà“µ—¥ (fit for surgery) ¢âÕ‡ ’¬Õ’°

ª√–°“√Àπ÷Ëß §◊Õ °“√π”‡π◊ÈÕ‡¬◊ËÕ√—ß‰¢à°≈—∫‰ªª≈Ÿ°

∂à“¬„π√à“ß°“¬ºŸâªÉ«¬ ¡’§«“¡‡ ’Ë¬ß∑’Ë®– reintroduce

‡´≈≈å¡–‡√Áß°≈—∫‡¢â“‰ª„π√à“ß°“¬(11) æ∫«à“¡–‡√Áß∑’Ë¡’

§«“¡‡ ’Ë¬ß¡“°∑’Ë ÿ¥„π°“√ reintroduction ¢Õß

‡´≈≈å¡–‡√Áß §◊Õ blood-borne malignancies ‰¥â·°à

leukemia(2,13) „π°√≥’π’È°“√π”‡π◊ÈÕ‡¬◊ËÕ√—ß‰¢àÕÕ°¡“

À≈—ß®“° first remission Õ“®®–≈¥§«“¡‡ ’Ë¬ß‰¥â(13)

πÕ°®“°π’È °“√·™à·¢Áß‡π◊ÈÕ‡¬◊ËÕ√—ß‰¢à ¬—ß¡’¢âÕ®”°—¥„π

‡√◊ËÕßÕ“¬ÿ¢Õß µ√’ §◊Õ ‰¡à§«√‡°‘π 35 ªï(3,10) À√◊Õ

40 ªï(4)

¢—ÈπµÕπ°“√·™à·¢Áß‡π◊ÈÕ‡¬◊ËÕ√—ß‰¢à §◊Õ π”∫“ß

 à«π¢Õß√—ß‰¢àÀ√◊Õµ—¥∑—Èß√—ß‰¢àÀπ÷Ëß¢â“ßÕÕ°¡“ ÷́ËßÕ“®

®–∑”‚¥¬°“√ºà“µ—¥ºà“π°≈âÕßÀ√◊Õºà“µ—¥‡ªî¥Àπâ“

∑âÕß(13) À≈—ß®“°π—Èπµ—¥‡©æ“– ovarian cortex „Àâ¡’

¢π“¥§«“¡¬“« 1 ´¡. °«â“ß 4-5 ¡¡. ·≈–Àπ“ 1-

1.5 ¡¡.(2) ·≈–π”‰ª·™à·¢Áß„π‰π‚µ√‡®π‡À≈«∑’Ë

Õÿ≥À¿Ÿ¡‘ -196 Õß»“‡´≈‡´’¬ (13) °“√∑’Ë®–æ‘®“√≥“

µ—¥√—ß‰¢à‡©æ“–∫“ß à«πÀ√◊Õµ—¥√—ß‰¢à∑—Èß¢â“ßπ—Èπ  à«π
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¡“°·π–π”„Àâµ—¥‡©æ“–∫“ß à«π ‚¥¬µ—¥„Àâ ‰¥â 4-5

ovarian cortical biopsy samples  à«π°“√µ—¥

√—ß‰¢àÕÕ°¡“∑—Èß¢â“ß ·π–π”„Àâ∑”‡©æ“–„π√“¬∑’Ë¡’

§«“¡‡ ’Ë¬ß ŸßµàÕ°“√‡°‘¥ ovarian failure ‡™àπ ®–

µâÕß√—°…“¡–‡√Áß‚¥¬ pelvic irradiation À√◊Õ total

body irradiation À√◊Õ°“√—°…“¥â«¬¬“‡§¡’∫”∫—¥

™π‘¥∑’Ë‡ªìπ alkylating agent „π¢π“¥ Ÿß À√◊Õ„π

°√≥’∑’Ë‡ªìπ‡¥Á°À≠‘ß∑’Ë√—ß‰¢à¡’¢π“¥‡≈Á°¡“°(10)

°“√π”‡π◊ÈÕ‡¬◊ËÕ√—ß‰¢à¡“≈–≈“¬·≈–°≈—∫‰ª

ª≈Ÿ°∂à“¬„πµ—«ºŸâªÉ«¬ (ovarian tissue transplan-

tation) Õ“®∑”‰¥â ‰¥¬π”°≈—∫‰ªª≈Ÿ°∂à“¬∑’Ë√—ß‰¢à∫√‘‡«≥

medulla ¢Õß√—ß‰¢à¢â“ß∑’Ë‡À≈◊ÕÕ¬Ÿà À√◊Õ∫√‘‡«≥ peri-

toneal window „π pelvic cavity ∫√‘‡«≥∑’Ë‡ÀÁπ

À≈Õ¥‡≈◊Õ¥¡“‡≈’È¬ß¡“° À≈—ß®“°∑”°“√ª≈Ÿ°∂à“¬

‡π◊ÈÕ‡¬◊ËÕ√—ß‰¢à æ∫«à“ √—ß‰¢à®–°≈—∫¡“∑”ß“π‰¥â√âÕ¬≈–

93 √–¬–‡«≈“∑’Ë√—ß‰¢à‡√‘Ë¡°≈—∫¡“∑”ß“π §◊Õ 4-9

‡¥◊ÕπÀ≈—ßª≈Ÿ°∂à“¬(10,13)  ·≈–√–¬–‡«≈“‡©≈’Ë¬∑’Ë¡’

°“√∑”ß“π¢Õß√—ß‰¢à (ovarian function) §◊Õ π“π

4-5 ªï(3,10) ·≈–¡’Õ—µ√“°“√µ—Èß§√√¿åª√–¡“≥√âÕ¬≈–

23  ∑—Èß®“°°“√µ—Èß§√√¿å‡Õß·≈–®“°°“√ªØ‘ π∏‘

πÕ°√à“ß°“¬(10)  ∂÷ß·¡â«à“ªí®®ÿ∫—π∑—Ë«‚≈°¡’√“¬ß“π

°“√µ—Èß§√√¿å®“° ovarian tissue cryopreservation

·≈– transplantation Õ¬à“ßπâÕ¬ 60 √“¬(10) ·≈–

ª√–‡∑» à«π„À≠à„π¬ÿ‚√ª¬Õ¡√—∫«à“‡ªìπ«‘∏’°“√√—°…“

∑’Ë‡ªìπ¡“µ√∞“π (established procedure)(12)  ·µà

∑“ß ASRM ¬—ß∂◊Õ«à“‡ªìπ«‘∏’∑’ËÕ¬Ÿà„π¢—Èπ∑¥≈Õß (ex-

perimental technique)  ”À√—∫°“√√—°…“¿“«–

°“√‡®√‘≠æ—π∏ÿå(13)  ¥—ßπ—Èπ®÷ß§«√‡≈◊Õ°∑”„π‡©æ“–

ºŸâªÉ«¬∫“ß√“¬∑’Ë¡’¢âÕ∫àß™’È ·≈–∑”„π ∂“∫—π∑’Ë¡’

ª√– ∫°“√≥å·≈–§«“¡‡™’Ë¬«™“≠‡∑à“π—Èπ(1,4)

7. Medical therapy for fertility preserva-

tion

¬“∑’ËÕ“®®–©’¥°àÕπ„Àâ¬“‡§¡’∫”∫—¥‡æ◊ËÕ≈¥°“√

∑”≈“¬√—ß‰¢à ‰¥â·°à gonadotropin-releasing hor-

mone (GnRH) agonists ‡™àπ goserelin, tripto-

relin À√◊Õ leuprolide ‡æ◊ËÕ°¥√–¥—∫¢Õß follicle-

stimulating hormone (FSH) ¡’º≈∑”„Àâ≈¥ che-

motherapy-induced depletion of ovarian reserve

‚¥¬‰ª≈¥ recruitment ¢ÕßøÕ≈≈‘‡§‘≈(3)  ∂÷ß·¡â®–

¡’°“√»÷°…“∑’Ë∫àß∫Õ°«à“ ‡¡◊ËÕ©’¥¬“µ—«π’È·°à µ√’∑’Ë‡ªìπ

¡–‡√Áß·≈–‰¥â¬“‡§¡’∫”∫—¥ ®–∑”„ÀâºŸâªÉ«¬°≈—∫¡“¡’

√Õ∫√–¥Ÿª°µ‘‡√Á«¢÷Èπ°«à“ µ√’∑’Ë‰¡à ‰¥â√—∫°“√©’¥¬“(14)

·µàº≈µàÕ¿“«–°“√‡®√‘≠æ—π∏ÿåÀ√◊ÕÕ—µ√“°“√µ—Èß§√√¿å

¬—ß‰¡à™—¥‡®π(15) ®÷ß¬—ß‰¡à·π–π”„Àâ„™â«‘∏’π’È‡æ◊ËÕ∑’Ë®–

√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå(3,4,15)

Ethical and legal issues
°“√«‘π‘®©—¬«à“‡ªìπ¡–‡√Áß∂◊Õ‡ªìπ life crisis

‡æ√“–¡’º≈µàÕ∑—Èß¥â“π√à“ß°“¬ ®‘µ„® ·≈– —ß§¡ √«¡

∑—Èß°“√∑’ËÕ“®®–µâÕß Ÿ≠‡ ’¬§«“¡ “¡“√∂„π°“√

‡®√‘≠æ—π∏ÿå §◊Õ ‚Õ°“ ∑’Ë®–¡’∫ÿµ√„πÕπ“§µ ¡’°“√

 ”√«®æ∫«à“ ºŸâªÉ«¬∑’Ë‡ªìπ¡–‡√Áß¡’§«“¡µâÕß°“√‡ªìπ

Õ¬à“ß¬‘Ëß∑’Ë®–∑√“∫¢âÕ¡Ÿ≈‡°’Ë¬«°—∫º≈¢Õß°“√√—°…“

¡–‡√ÁßµàÕ°“√‡®√‘≠æ—π∏ÿå·≈–∑“ß‡≈◊Õ°„π°“√√—°…“

¿“«–°“√‡®√‘≠æ—π∏ÿå(1)   „πªï §.». 2013 the Ameri-

can Society of Clinical Oncology (ASCO)(15)

‰¥âÕÕ°§”·π–π”‡°’Ë¬«°“√√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå

„πºŸâªÉ«¬∑’Ë‡ªìπ¡–‡√Áß∑’Ë¬—ßÕ¬Ÿà„π«—¬‡®√‘≠æ—π∏ÿå √«¡∑—Èß

‡¥Á° «—¬√ÿàπ ·≈–ºŸâª°§√Õß¢Õß‡¥Á°«à“ ·æ∑¬åºŸâ¥Ÿ·≈

√—°…“§«√„Àâ§”·π–π”·°àºŸâªÉ«¬∂÷ßº≈¢Õß°“√√—°…“

¡–‡√ÁßµàÕ°“√‡®√‘≠æ—π∏ÿå·≈–§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥

¿“«–¡’∫ÿµ√¬“°„πÕπ“§µÀ≈—ß®“°∑”°“√√—°…“¡–‡√Áß

√«¡∑—Èß∫Õ°∑“ß‡≈◊Õ°„π«‘∏’°“√√—°…“¿“«–°“√‡®√‘≠

æ—π∏ÿå ·≈– àßµàÕºŸâªÉ«¬∑’ËµâÕß°“√À√◊Õ¡’§«“¡ π„®‰ª

¬—ß reproductive specialist „Àâ‡√Á«∑’Ë ÿ¥°àÕπ∑’Ë®–
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‡√‘Ë¡°“√√—°…“¡–‡√Áß ‡æ√“–Õ“®®–‡ªìπ‚Õ°“ ‡¥’¬«∑’Ë®–

∑”„ÀâºŸâªÉ«¬ “¡“√∂¡’∫ÿµ√‰¥â„πÕπ“§µ ´÷Ëß§”·π–π”

‚¥¬ ASCO π’È  Õ¥§≈âÕß°—∫§”·π–π”¢Õß ASRM(1,4)

·≈– the National Comprehensive Cancer

Network (NCCN) ´÷ËßÕÕ° guidelines „Àâ·æ∑¬åºŸâ

√—°…“¡–‡√Áß„π«—¬√ÿàπ·≈–ºŸâ„À≠à∑’ËÕ“¬ÿπâÕ¬ (adoles-

cent and young adult)(16) ·≈– µ√’∑’Ë‡ªìπ¡–‡√Áß

‡µâ“π¡∑’Ë¬—ßÕ¬Ÿà„π«—¬‡®√‘≠æ—π∏ÿå(17) ‰¥âµ√–Àπ—°∂÷ß§«“¡

 ”§—≠¢Õß°“√√—°…“¿“«–‡®√‘≠æ—π∏ÿå„πºŸâªÉ«¬∑’Ë‡ªìπ

¡–‡√Áß  Õ¬à“ß‰√°Áµ“¡∂÷ß·¡â«à“®–¡’§”·π–π”®“°

Õß§å°√µà“ßÊ ¥—ß∑’Ë°≈à“«¡“ ·µà®“°°“√ ”√«®·æ∑¬å

∑’Ë∑”°“√√—°…“¡–‡√Áß æ∫«à“ ¬—ß¡’°“√„Àâ§”·π–π”

‡°’Ë¬«°—∫°“√√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå·°àºŸâªÉ«¬§àÕπ

¢â“ßπâÕ¬  “‡ÀµÿÕ“®‡°‘¥®“°°“√¢“¥§«“¡√Ÿâ§«“¡

‡¢â“„® À√◊Õ‰¡à‰¥âµ√–Àπ—°„πª√–‡¥Áππ’È ‡æ√“–¡ÿàß∑’Ë

®–√—°…“¡–‡√Áß„ÀâÀ“¬ ¥—ßπ—Èπ·µà≈– ∂“∫—π§«√®–®—¥

„Àâ¡’ fertility preservation program ‡æ◊ËÕ„Àâ‡ªìπ

¡“µ√∞“π·≈–¡’§«“¡√à«¡¡◊Õ¢Õß·æ∑¬å À “¢“

√Ÿª∑’Ë 2.  √ÿª«‘∏’°“√„π°“√√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå„π µ√’∑’Ë‡ªìπ¡–‡√Áß ·≈–¡’§«“¡‡ ’Ë¬ßµàÕ¿“«–√—ß‰¢àÀ¬ÿ¥∑”ß“π

°àÕπ°”Àπ¥ (premature ovarian insufficiency) ªí®®—¬∑’ËµâÕßπ”¡“æ‘®“√≥“∂÷ß∑“ß‡≈◊Õ°„π°“√√—°…“ ‰¥â·°à

Õ“¬ÿºŸâªÉ«¬  ∂“π¿“æ°“√·µàßß“π ™π‘¥¢Õß¡–‡√Áß·≈–°“√√—°…“∑’Ë„™â ‡™àπ √—ß ’√—°…“ À√◊Õ¬“‡§¡’∫”∫—¥ √«¡

∂÷ß¢π“¥¢Õß¬“‡§¡’∫”∫—¥ ·≈–¡’√–¬–‡«≈“π“π‡∑à“„¥°àÕπ∑’Ë®–‡√‘Ë¡∑”°“√√—°…“¡–‡√Áß(2,3)
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·æ∑¬å§«√„Àâ§”ª√÷°…“·°àºŸâªÉ«¬‡°’Ë¬«°—∫«‘∏’°“√

∑—ÈßÀ¡¥∑’Ë¡’Õ¬Ÿà„πªí®®ÿ∫—π„π°“√√—°…“¿“«–°“√‡®√‘≠

æ—π∏ÿå √«¡∑—Èß∑“ß≈◊Õ° ‡™àπ °“√„™â ‰¢à∫√‘®“§ °“√„™â

µ—«ÕàÕπ∫√‘®“§ °“√µ—Èß§√√¿å·∑πÀ√◊Õ°“√Õÿâ¡∫ÿ≠ ·≈–

°“√√—∫‡≈’È¬ß∫ÿµ√∫ÿ≠∏√√¡ πÕ°®“°π’ÈµâÕßæ‘®“√≥“

∂÷ß ¿“æ√à“ß°“¬ºŸâªÉ«¬¥â«¬ ‡æ√“–Õ“®®–‰¡à‡À¡“–

 ¡°—∫∫“ß«‘∏’(4) ∑’Ë ”§—≠§◊ÕµâÕß§”π÷ß∂÷ß§«“¡

ª≈Õ¥¿—¬¢Õß∑—Èßµ—«ºŸâªÉ«¬ √«¡∂÷ß∑“√°„π§√√¿åÀ“°

¡’°“√µ—Èß§√√¿å„πÕπ“§µ(1)

 √ÿª
§«“¡°â“«Àπâ“∑“ß°“√·æ∑¬å„πªí®®ÿ∫—π ∑”„Àâ

ºŸâªÉ«¬∑’Ë‡ªìπ¡–‡√Áß¡’™’«‘µ∑’Ë¬◊π¬“«¢÷Èπ ·≈–‡∑§‚π‚≈¬’

∑’Ë™à«¬√—°…“¿“«–°“√‡®√‘≠æ—π∏ÿå°Á¡’«‘∏’°“√„À¡àÊ ‡°‘¥

¢÷Èπ·≈–‡ªìπ∑“ß‡≈◊Õ°·°àºŸâªÉ«¬ «‘∏’∑’Ë¬Õ¡√—∫«à“‡ªìπ

¡“µ√∞“π„π µ√’ ‰¥â·°à °“√·™à·¢Áßµ—«ÕàÕπ·≈–°“√

·™à·¢Áß‡´≈≈å‰¢à   à«π°“√·™à·¢Áß‡π◊ÈÕ‡¬◊ËÕ√—ß‰¢à ¬—ß

‡ªìπ«‘∏’°“√„À¡à ·µà°Á‡ªìπ∑“ß‡≈◊Õ°‡¥’¬«„π‡¥Á°À≠‘ß∑’Ë

¬—ß‰¡à‡¢â“ Ÿà«—¬‡®√‘≠æ—π∏ÿå  Õ¬à“ß‰√°Áµ“¡°“√√—°…“

¿“«–°“√‡®√‘≠æ—π∏ÿå„πºŸâªÉ«¬∑’Ë‡ªìπ¡–‡√Áß µâÕßÕ“»—¬

§«“¡√à«¡¡◊Õ√–À«à“ß·æ∑¬å À “¢“ ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß oncologist ‡æ√“–‡ªìπ·æ∑¬åºŸâ¥Ÿ·≈√—°…“

ºŸâªÉ«¬‡ªìπÀ≈—° ®÷ß§«√®–„Àâ§”·π–π”∂÷ß§«“¡‡ ’Ë¬ß

∑’Ë®–‡°‘¥°“√ Ÿ≠‡ ’¬¿“«–°“√‡®√‘≠æ—π∏ÿå¿“¬À≈—ß°“√

√—°…“¡–‡√Áß ·≈–∑”°“√ àßµàÕºŸâªÉ«¬‡¥Á° «—¬√ÿàπ ·≈–

 µ√’∑’Ë¬—ßÕ¬Ÿà„π«—¬‡®√‘≠æ—π∏ÿå∑’Ë®–µâÕß√—∫°“√√—°…“

¥â«¬«‘∏’°“√∑’Ë¡’º≈µàÕ√—ß‰¢à (gonadotoxic thera-

pies) ‰ª„Àâ·æ∑¬åºŸâ‡™’Ë¬«™“≠∑“ß¥â“π‡«™»“ µ√å

°“√‡®√‘≠æ—π∏ÿå °àÕπ∑’Ë®–‡√‘Ë¡∑”°“√√—°…“¡–‡√Áß
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Interventional pulmonology ‡ªìπ “¢“«‘™“¬àÕ¬¢Õß‚√§∑“ß°“√À“¬„® ∑’Ë‡πâπ°“√∑”À—µ∂°“√‡æ◊ËÕ

«‘π‘®©—¬À√◊Õ√—°…“ºŸâªÉ«¬‚√§∑“ß°“√À“¬„®‚¥¬®”‡ªìπµâÕß¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡πÕ°‡Àπ◊Õ®“°°“√»÷°…“„π√–¥—∫·æ∑¬å

ª√–®”∫â“πµàÕ¬Õ¥‚√§∑“ß°“√À“¬„®(1)

„π∫∑§«“¡π’È®–°≈à“«∂÷ß °“√∑”À—µ∂°“√∑’Ë‡°’Ë¬«¢âÕß°—∫ bening airway disease ∑’Ë ”§—≠ ‰¥â·°à

1. Endoscopic asthma treatment

2. Endoscopic lung voulme reduction for emphysema

Endoscopic asthma treatment
Asthma ‡ªìπ‚√§∑’Ëæ∫∫àÕ¬ °“√√—°…“ ”§—≠ §◊Õ °“√„Àâ¬“¢¬“¬À≈Õ¥≈¡ √à«¡°—∫ inhaled cortico-

steroids ÷́Ëß‰¥âº≈¥’„πºŸâªÉ«¬∑’Ë¡’§«“¡√ÿπ·√ß¢Õß‚√§πâÕ¬∂÷ßª“π°≈“ß  ·µà„πºŸâªÉ«¬∑’Ë¡’§«“¡√ÿπ·√ß¡“° ¡’

exacerbations ∫àÕ¬  µâÕß‰¥â√—∫ oral corticosteroids °≈ÿà¡π’È¡’§«“¡‡ ’Ë¬ß∑’Ë®–¡’¿“«–À“¬„®≈â¡‡À≈« À√◊Õ

‡ ’¬™’«‘µ  ºŸâªÉ«¬°≈ÿà¡π’È®–¡’ airway smooth muscle ∑’ËÀπ“ ·≈–¡’°“√µÕ∫ πÕßµàÕ¬“¢¬“¬À≈Õ¥≈¡·≈–  inhale

corticosteroids ≈¥≈ß(2,3) °“√√—°…“Àπ÷Ëß∑’Ë‡ªìπ∑“ß‡≈◊Õ°„ÀâºŸâªÉ«¬°≈ÿà¡π’È §◊Õ °“√∑” bronchial thermoplasty

Bronchial thermoplasty ‡ªìπ°“√„™â‡ª≈’Ë¬πæ≈—ßß“π radiofrequency ‡ªìπ§«“¡√âÕπ‡æ◊ËÕ∑”≈“¬ air-

way smooth muscle æ∫«à“ “¡“√∂≈¥¡«≈ smooth muscle ¡’ disruption ¢Õß actin ·≈– myocin  πÕ°®“°

30
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π’È¬—ß‡™◊ËÕ«à“ “¡“√∂≈¥ airway hyperresponsive-

ness ‰¥â  ∑”„Àâ≈¥Õ“°“√°”‡√‘∫¢Õß asthma  Õÿª°√≥å

ª√–°Õ∫¥â«¬‡§√◊ËÕß°”‡π‘¥æ≈—ßß“π radiofrequency

´÷Ëß®–‡ª≈’Ë¬π‡ªìπ§«“¡√âÕπ ·≈– “¬ àßæ≈—ßß“π

§«“¡√âÕπ  ∑’Ëª≈“¬ “¬ àßª√–°Õ∫¥â«¬¢¥≈«¥

§«“¡√âÕπ (√Ÿª∑’Ë 1)  §«“¡√âÕπ∑’Ë„™â §◊Õ 65 Õß»“

‡´≈‡´’¬   “¡“√∂≈¥¡«≈ smooth muscle ‚¥¬

‰¡à¡’°“√‡º“∑”≈“¬ airway mucosa °“√»÷°…“

·√° ∑”„π ÿπ—¢ ‚¥¬æ∫«à“ ÿπ—¢¡’ airway smooth

muscle ≈¥≈ß ·≈–¡’ response µàÕ methacho-

line ≈¥≈ß(4,5,6)

„πªí®®ÿ∫—π °“√√—°…“π’È ‰¥â√—∫°“√√—∫√Õß®“°

Õß§å°“√Õ“À“√·≈–¬“¢Õß À√—∞Õ‡¡√‘°“ ·≈–Õ’°

À≈“¬ª√–‡∑»(7)   ”À√—∫√—°…“ºŸâªÉ«¬ asthma ¢—Èπ

√ÿπ·√ß∑’Ë¡’ exacerbations ∫àÕ¬  ·¡â®–„™â inhaled

corticosteroid ¢π“¥ Ÿß√à«¡°—∫¬“æàπ¢¬“¬À≈Õ¥

≈¡ (beclomethasone ¡“°°«à“ 1,000 ¡§°./«—π

À√◊Õ‡∑’¬∫‡∑à“ √à«¡°—∫ salmeterol ¡“°°«à“ 100

¡§°./«—π)  ”À√—∫ª√–‡∑»‰∑¬ªí®®ÿ∫—π¡’°“√∑”

À—µ∂°“√π’È∑’Ë ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å‡ªìπ∑’Ë·√°·≈–

·Ààß‡¥’¬«„πª√–‡∑»‰∑¬

ºŸâªÉ«¬∑’Ë¡’¢âÕ∫àß™’È bronchial thermoplasty

‰¥â·°à asthma √ÿπ·√ß¥—ß°≈à“«¢â“ßµâπ ‚¥¬¡’¢âÕ¡Ÿ≈

«à“„™â¬“∂Ÿ°µâÕß ‰¡à Ÿ∫∫ÿÀ√’Ë¡“Õ¬à“ßπâÕ¬ 1 ªï ·≈–

µâÕß‰¡à¡’ª√–«—µ‘ Ÿ∫∫ÿÀ√’Ë‡°‘π 10 pack-year √à«¡°—∫

‰¡à¡’ structural airway damage ‡™àπ bronchi-

ectasis ºŸâªÉ«¬µâÕßºà“π°“√∑” bronchoscopy ‡æ◊ËÕ

¥Ÿ≈—°…≥– airway ·≈–°àÕπ‡√‘Ë¡∑” bronchial

thermoplasty µâÕß‰¡à¡’Õ“°“√°”‡√‘∫„π™à«ß 4  —ª¥“Àå

°“√∑” bronchial thermoplasty π—Èπ µâÕß∑” 3

§√—Èß  §√—Èß·√°∑”∑’Ë right lower lobe §√—Èß∑’Ë Õß

∑”∑’Ë left lower lobe ·≈–§√—Èß∑’Ë “¡∑”∑’Ë upper

lobe  Õß¢â“ß ·µà≈–§√—ÈßÀà“ß°—π 3  —ª¥“Àå(8)  ‚¥¬

®–‰¡à¡’°“√∑” bronchial thermoplasty ∑’Ë right

middle lobe ‡π◊ËÕß®“°¡’§«“¡°—ß«≈‡√◊ËÕß right

middle lobe syndrome ·¡â«à“¬—ß‰¡à¡’À≈—°∞“π

°“√»÷°…“™—¥‡®π À—µ∂°“√§«√∑”‚¥¬ºŸâ™”π“≠ √à«¡

°—∫«‘ —≠≠’·æ∑¬å¿“¬„µâ general anesthesia

°“√»÷°…“„πºŸâªÉ«¬ asthma ¡’ randomized

controlled trial ∑’Ë ”§—≠ 3 °“√»÷°…“ ‰¥â·°à

Asthma Intervention Research (AIR), Re-

search in Severe Asthma (RISA) ·≈– Asthma

Intervention Research 2 (AIR2)  ∑—Èß 3 °“√»÷°…“

·¡â®–¡’ selection criteria ·µ°µà“ß°—π ·µà∑—ÈßÀ¡¥

∑”„πºŸâªÉ«¬ severe asthma ∑’Ë¡’ exacerbations

√Ÿª∑’Ë 1. ‡§√◊ËÕß bronchial thermoplasy
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√Ÿª∑’Ë 3. Bronchial thermoplasty ∑’Ë‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å ‡ªìπ°“√∑”§√—Èß·√°„πª√–‡∑»‰∑¬

√Ÿª∑’Ë 2. Worksheet ¢Õß bronchial thermoplasty
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∫àÕ¬ ‡™àπ ‰¡à “¡“√∂À¬ÿ¥ long-acting beta 2

agonist ‰¥â (AIR)  À√◊Õ¡’Õ“°“√¡“°°«à“ 8 «—π„π

 Õß —ª¥“Àå (RISA) ‡ªìπµâπ  ∑ÿ°°“√»÷°…“æ∫«à“

 “¡“√∂≈¥ exacerbations ≈¥°“√„™â short act-

ing beta 2 agonist  ¡’Õ“°“√¥’¢÷Èπ®“°°“√«—¥

asthma quality of life questionaire (AQLQ)

·≈–¬—ß≈¥°“√„™â oral prednisolone (RISA) ‰¥â

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘(8,9,10)

°“√»÷°…“∑’Ë„À≠à∑’Ë ÿ¥ §◊Õ AIR2 trial ‡ªìπ

randomized, double blinded, sham controlled

„πºŸâªÉ«¬ severe asthma 288 √“¬ ∑’Ë¡’ asthma

quality of life questionaire (AQLQ) πâÕ¬°«à“

6.5 ¡’Õ“°“√°”‡√‘∫Õ¬à“ßπâÕ¬ 2 «—π„π 4  —ª¥“Àå

∑ÿ°§π¡’ airway hyperresponsiveness ®“°°“√

∑” methacholine ‚¥¬¡’ PC20 πâÕ¬°«à“ 8 ¡°./¡≈.

¡’°“√ randomize ºŸâªÉ«¬„Àâ ‰¥â√—∫ bronchial

thermoplasy 190 √“¬  ·≈–‰¥â√—∫À—µ∂°“√À≈Õ°

98 √“¬ (2: 1 randomization) ‚¥¬æ∫«à“ºŸâªÉ«¬¡’

Õ“°“√°”‡√‘∫≈¥≈ß®“° 0.7 ‡ªìπ 0.48 exacerbation/

subject/year ≈¥Õ—µ√“°“√À¬ÿ¥ß“π®“° exacerba-

tions ®“° 3.9 «—π ‡ªìπ 1.3 «—π ·≈–¡’Õ—µ√“‡æ‘Ë¡¢Õß

AQLQ ¡“°¢÷Èπ∑’Ë 12 ‡¥◊Õπ(8) ·≈–‡¡◊ËÕ¡’°“√µ‘¥µ“¡

5 ªïÀ≈—ß°“√√—°…“  æ∫«à“º≈°“√√—°…“¬—ß§ß¡’

ª√– ‘∑∏‘¿“æ‚¥¬¬—ß¡’ exacerbations ≈¥≈ß µ≈Õ¥

Àâ“ªï(11)

 ”À√—∫§«“¡ª≈Õ¥¿—¬¢Õß bronchial thermo-

plasty π—Èπ ¡’°“√µ‘¥µ“¡ºŸâªÉ«¬ AIR2 ‰ª‡ªìπ‡«≈“

5 ªïæ∫«à“ºŸâªÉ«¬‰¡à¡’ structural lung damage,

bronchiectasis ·≈–‰¡à¡’°“√≈¥≈ß¢Õß FEV1 µ≈Õ¥

5 ªï(11)

 √ÿª bronchial thermoplasty ‡ªìπ°“√

√—°…“∑“ß‡≈◊Õ°∑’Ë¡’ª√– ‘∑∏‘¿“æ  ”À√—∫ºŸâªÉ«¬ severe

asthma ‚¥¬ “¡“√∂≈¥Õ“°“√°”‡√‘∫ ·≈–¡’§«“¡

ª≈Õ¥¿—¬ Ÿß

Endoscopic lung voulme reduction for
emphysema

‡ªìπ∑’Ë∑√“∫°—π¥’«à“„πºŸâªÉ«¬∑’Ë¡’ heteroge-

neous upper lobe emphysema °“√∑” lung

volume reduction surgery ≈¥ air trapping,

correct elastic recoil ®“°°“√≈¥ damage lung

πÕ°®“°π’È¬—ß∑”„Àâ¡’ restoration ¢Õß respiratory

muscle length º≈¢Õß physiologic change π’È

∑”„Àâ‡æ‘Ë¡ exercise capacity, quality of life ·≈–

improve spirometry ·µà°“√ºà“µ—¥ lung volume

reduction ¡’¿“«–·∑√° ấÕπ‰¥â Ÿß ¡’Õ—µ√“°“√

‡ ’¬™’«‘µ√âÕ¬≈– 5 reintubation √âÕ¬≈– 21  ‚Õ°“ 

µ‘¥‡™◊ÈÕ√âÕ¬≈– 18   ·≈–√âÕ¬≈– 90 ¢ÕßºŸâªÉ«¬¡’

prolonged air leak 7 «—πÀ≈—ßºà“µ—¥  ¥—ßπ—Èπ®÷ß

¡’°“√»÷°…“°“√∑” endoscopic lung volume re-

duction ´÷Ëß„πªí®®ÿ∫—π ∑’Ë¡’°“√»÷°…“¡“°∑’Ë ÿ¥ §◊Õ

endobronchial valve placement(12)

Endobronchial valve ‡ªìπ one-way valve

‚¥¬¡’À≈—°°“√ block Õ“°“»‡¢â“ Ÿà emphyse-

matous lung ·≈–∑”„Àâ¡’Õ“°“»∂à“¬‡∑ÕÕ°®“°

emphysematous lung  Ÿà main bronchus  º≈

¢Õß°“√„ à valve §◊Õ ‡°‘¥ atelectasis ¢ÕßªÕ¥

 à«ππ—Èπ ‡æ√“–¡’·µà≈¡ÕÕ°®“° alveoli ·µà‰¡à¡’

≈¡‡¢â“ ∑”„Àâ‡°‘¥ volume reduction ¢ÕßªÕ¥ à«π

π—Èπ ‡À¡◊Õπ°“√∑” surgery  µ—«Õ¬à“ß¢Õß endo-

bronchial valve ‡™àπ Zephyr ·≈– Spiration

(√Ÿª∑’Ë 4) ‚¥¬∑—Ë«‰ª∑”®“° nickel-titanium (niti-

nol) ∑’Ë¡’≈—°…≥– self expandable ·≈–Àÿâ¡¥â«¬

silicone membrane µ—« valve ®–Õ¬Ÿà„π loader

system ·≈–„ àºà“π flexible bronchoscopy  ‚¥¬

∑—Ë«‰ªÀ—µ∂°“√„ à endobronchial valve µâÕß∑”
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under general anesthesia ·≈–¡—°®–µâÕß„ à 3-5 valves  ”À√—∫ 1 lobe(12)

√Ÿª∑’Ë 4. Endobronchial valves ·∫∫µà“ßÊ

√Ÿª∑’Ë 5. À≈—°°“√¢Õß endobronchial valves
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°“√„ à valve ·µà≈–§√—Èß ®–µâÕß¡’°“√µ√«®¥Ÿ

°àÕπ«à“ ºŸâªÉ«¬¡’≈—°…≥–ªÕ¥∑’Ë‡À¡“– ¡°—∫°“√„ à

valve À√◊Õ‰¡à  °≈à“«§◊Õ lobe ∑’Ë®–„ àµâÕß‰¡à¡’

collateral ventilation ¡“®“° lobe Õ◊Ëπ  ∂â“ºŸâªÉ«¬

¡’ collateral ventilation °“√„ à valve ®–‰¡à

 “¡“√∂∑”„Àâ‡°‘¥ atelectasis ·≈– volume reduc-

tion ‰¥â ‡æ√“–®–¡’≈¡®“° lobe Õ◊Ëπ ventilate ºà“π

collateral channel  °“√µ√«® collateral ventila-

tion  “¡“√∂∑”‰¥â®“°°“√∑” thin cut computed

tomogram (CT) ·≈–Õà“π‚¥¬ºŸâ‡™’Ë¬«™“≠ À√◊Õ°“√

«—¥ air flow „π√–À«à“ß°“√∑” bronchoscopy12

√Ÿª∑’Ë 6. Collateral ventilation

√Ÿª∑’Ë 7. ¿“æ√—ß ’∑√«ßÕ°¢ÕßºŸâªÉ«¬À≈—ß„ à endobronchial valve æ∫«à“¡’ left upper lobe atelectasis (´â“¬) ÷́Ëß

resolve „π¿“æ√—ß ’ Õß«—π∂—¥¡“
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°“√»÷°…“ ”§—≠¢Õß endobronchial valves

‰¥â·°à Randomized Study of Endobronchial

Valves for Advanced Emphysema ‡ªìπ°“√

»÷°…“∑’Ë¡’ºŸâªÉ«¬ emphysema 221 √“¬ ∑’Ë¡’ FEV1

√âÕ¬≈– 15-45 predicted TLC ¡“°°«à“ √âÕ¬≈– 100

predicted RV ¡“°°«à“ √âÕ¬≈– 150 predicted

·≈–¡’ hetergenous emphysema ®“° CT scan

‚¥¬¡’ºŸâªÉ«¬‰¥â√—∫ endobronchial valves 220 √“¬

‡∑’¬∫°—∫°“√√—°…“ª°µ‘ 101 √“¬  «—µ∂ÿª√– ß§å §◊Õ

«—¥°“√‡æ‘Ë¡¢Õß FEV1 ·≈– 6-minute walk dis-

tance ∑’Ë 6 ‡¥◊Õπ  º≈°“√√—°…“æ∫«à“∑’Ë 6 ‡¥◊Õπ °≈ÿà¡

∑’Ë‰¥â√—∫ endobronchial valves ¡’§à“ FEV1 ‡æ‘Ë¡

¢÷Èπ√âÕ¬≈– 4.3 ‡∑’¬∫°—∫ ≈¥≈ß√âÕ¬≈– 2.5 „π°≈ÿà¡

°“√√—°…“ª°µ‘ (P=0.005)   à«π 6 minute walk

distance π—Èπ ‡æ‘Ë¡¢÷Èπ 9.3 ‡¡µ√  „π°≈ÿà¡‰¥â√—∫ en-

dobronchial valvels ‡¡◊ËÕ‡∑’¬∫°—∫≈¥≈ß 10.7 ‡¡µ√

„π°≈ÿà¡°“√√—°…“ª°µ‘ (P=0.02)   ”À√—∫ subgroup

analysis æ∫«à“°≈ÿà¡∑’Ë ‰¥âª√–‚¬™πå¡“°∑’Ë ÿ¥ §◊Õ

°≈ÿà¡∑’Ë¡’ high heterogeneity ¢Õß emphysema

·≈–¡’ complete fissure ®“° CT ´÷Ëß· ¥ß«à“ ¡’

√Ÿª∑’Ë 9. Spirometry ¢ÕßºŸâªÉ«¬À≈—ß„ à endobronchial valve æ∫«à“ FEV1 ‡æ‘Ë¡¢÷Èπ 250 ¡≈.

√Ÿª∑’Ë 8. Spirometry ¢ÕßºŸâªÉ«¬°àÕπ„ à endobronchial valve
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collateral ventilation πâÕ¬À√◊Õ‰¡à¡’‡≈¬(13)

®“°°“√»÷°…“π’È π”¡“ ŸàÕ’°°“√»÷°…“Àπ÷Ëß §◊Õ

Endobronchial Valves for Emphysema without

Collateral Ventilation  °“√»÷°…“π’È»÷°…“ºŸâªÉ«¬

severe emphysema 68 √“¬ ‚¥¬ randomize ‰¥â

√—∫°“√„ à endobronchial valves 34 √“¬  ‡∑’¬∫

°—∫°“√√—°…“ª°µ‘ 34 √“¬ ‚¥¬¡’°“√«—¥º≈°“√

‡ª≈’Ë¬π·ª≈ß FEV1, 6-minute walk distance ∑’Ë 6

‡¥◊Õπ  ®“°°“√»÷°…“π’Èæ∫«à“ ¡’§à“ FEV1 ∑’Ë‡æ‘Ë¡¢÷Èπ

416 ¡≈. (√âÕ¬≈– 18)  „π°≈ÿà¡„ à endobronchial

valves ‡¡◊ËÕ‡∑’¬∫°—∫ 69 ¡≈. (√âÕ¬≈– 4) „π°≈ÿà¡

°“√√—°…“ª°µ‘ (P <0.001)  πÕ°®“°π’È §à“ 6 minute

walk distance ‡æ‘Ë¡¢÷Èπ 60 ‡¡µ√ (√âÕ¬≈– 19) „π

°≈ÿà¡ endobronchial valve ‡¡◊ËÕ‡∑’¬∫°—∫≈¥≈ß 14

‡¡µ√ (√âÕ¬≈– 3.6) „π°≈ÿà¡°“√√—°…“ª°µ‘  (P <0.001)

ºŸâªÉ«¬°≈ÿà¡∑’Ë„ à endobronchial valve ¬—ß¡’Õ“°“√

¥’¢÷Èπ‚¥¬¡’§à“ SGRQ ≈¥≈ß 14.7 ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡

°“√√—°…“ª°µ‘ (P <0.001)(14)

 ”À√—∫º≈¢â“ß‡§’¬ß¢Õß°“√√—°…“æ∫«à“ „π

°≈ÿà¡„ à endobronchial valve æ∫ pneumothorax

6 √“¬ (√âÕ¬≈– 18 P=0.02) ÷́Ëß√—°…“¥â«¬°“√„ à

intercostal drainage (ICD) ¡’ 2 √“¬µâÕß remove

valve ™—Ë«§√“«  ·≈– 1 √“¬µâÕß remove valve

∂“«√   à«πÕ—µ√“°“√‡ ’¬™’«‘µ·≈– COPD exacer-

bation „π∑—Èß Õß°≈ÿà¡‰¡à·µ°µà“ß°—π(14)

·¡â«à“°“√„ à endobronchial valve ®–¡’

‚Õ°“ ‡°‘¥ pneumothorax √âÕ¬≈– 18  ·µà‡¡◊ËÕ

‡∑’¬∫°—∫°“√ºà“µ—¥ lung volume reduction ÷́Ëß‡ªìπ

major surgery ∑’Ë¡’Õ—µ√“‡ ’¬™’«‘µ√âÕ¬≈– 5  ·≈–¡’

pneumothorax √âÕ¬≈– 100  π—∫«à“ endobron-

chial valve ¡’¿“«–·∑√°´âÕππâÕ¬°«à“¡“° πÕ°®“°

π’È „π°≈ÿà¡∑’Ë„ à endobronchial valve ¬—ß¡’ FEV1 ∑’Ë

 Ÿß¢÷Èπ¡“°∂÷ß√âÕ¬≈– 18  ÷́Ëß‡¡◊ËÕ‡∑’¬∫°—∫§à“ FEV1

À≈—ß°“√„™â¬“æàπ„πºŸâªÉ«¬ COPD „π°“√»÷°…“µà“ßÊ

®–‡ÀÁπ«à“°“√„ à endobronchial valve ¡’ª√– ‘∑∏‘-

¿“æ¥’¡“°(15,16,17,18,19)

 √ÿª °“√„ à endobronchial valve „πºŸâªÉ«¬

emphysema ∑’Ë‰¡à¡’ collateral ventilation ·¡â®–

¡’§«“¡‡ ’Ë¬ß¢Õß pneumothorax ∫â“ß·µà‡ªìπ°“√

√—°…“∑’Ë¡’ª√– ‘∑∏‘¿“æ¥’¡“°
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31

‡¡◊ËÕπ‘ ‘µ·æ∑¬å‡√’¬π¢â“ßπÕ°

∏’√– «√∏π“√—µπå
 ”π—°ß“π«‘®—¬·≈–æ—≤π“‡æ◊ËÕ°“√·ª√ß“π«‘®—¬ ÿ¢¿“æ Ÿà°“√ªØ‘∫—µ‘

¿“§«‘™“‡«™»“ µ√åªÑÕß°—π·≈– —ß§¡ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

 ∂“π°“√≥åªí®®ÿ∫—π
·æ∑¬å‡ªìπ«‘™“™’æ‡©æ“–∑’Ë‰¥â√—∫§«“¡‰«â«“ß„®®“°ª√–™“™π„Àâ¥Ÿ·≈™’«‘µ·≈–®‘µ„® ¬“¡∑’Ëæ«°‡¢“‡®Á∫ªÉ«¬

À√◊Õ‰¡à “¡“√∂¥”√ß™’æ‰¥âµ“¡ª°µ‘«‘ —¬  ∑ÿ°¢å∑’Ë‡°‘¥¢÷Èππ—Èπ¡’√“°‡Àßâ“¡“®“°ªí≠À“µ“¡¡‘µ‘ ÿ¢¿“«–∑’Ë‡√“‰¥â‡§¬

√—∫√Ÿâ°—π  Õ¥§≈âÕß°—∫§”®”°—¥§«“¡¢ÕßÕß§å°“√Õπ“¡—¬‚≈°  ‰¡à«à“®–‡°‘¥®“°¥â“π°“¬ (physical)  „® (mental)

 —ß§¡ (social)  À√◊Õ®‘µ«‘≠≠“≥/ªí≠≠“ (spiritual/intellectual)  ∑—Èßπ’ÈÀ“°æ‘®“√≥“„Àâ¥’®–æ∫«à“¬“°¬‘Ëßπ—°∑’Ë

‚√ß‡√’¬π·æ∑¬å®–º≈‘µ∫—≥±‘µ·æ∑¬å„Àâ¡’∑—°…–§√∫∂â«π ¡∫Ÿ√≥å„π√–¬–‡«≈“ 6 ªï¢ÕßÀ≈—° Ÿµ√·æ∑¬»“ µ√∫—≥±‘µ

‚¥¬„™â∑√—æ¬“°√°“√‡√’¬π√Ÿâ∑’ËÕ¬Ÿà„π§≥–·æ∑¬»“ µ√å·≈–/À√◊Õ‚√ßæ¬“∫“≈·µà‡æ’¬ßÕ¬à“ß‡¥’¬«

»“ µ√å·≈–»‘≈ªá §◊Õ Õß§åª√–°Õ∫ ”§—≠∑’Ë∫—≥±‘µ·æ∑¬å®”‡ªìπµâÕß¡’ ‡æ◊ËÕ∑’Ë®–ª√– ∫§«“¡ ”‡√Á®„π°“√

ª√–°Õ∫«‘™“™’æ º≈°“√‡√’¬π„π√–¥—∫·æ∑¬»“ µ√∫—≥±‘µπ—ÈπæÕ®–∑”π“¬ ¡√√∂π–°“√∑”ß“π‰¥â ·µà¡’°“√

æ‘ Ÿ®πå®“°ß“π«‘®—¬™—¥‡®π·≈â««à“ §«“¡ “¡“√∂„π°“√‡¢â“„®·≈–®—¥°“√ªí≠À“µà“ßÊ (coping skills) ∑’Ë‡°‘¥¢÷Èπ

„π™’«‘µ°“√∑”ß“ππ—Èπ §◊Õ §ÿ≥ ¡∫—µ‘ ”§—≠∑’Ë‡ªìπµ—«∑”π“¬§«“¡ ”‡√Á®„π°“√¥”√ß™’«‘µ¢Õß·æ∑¬å(1)

∑à“¡°≈“ß°√–· °“√‡ª≈’Ë¬π·ª≈ß¢Õß‚≈°∑—Èß¥â“π°“√‡¡◊Õß ‡»√…∞°‘®  —ß§¡ ‡∑§‚π‚≈¬’  ‘Ëß·«¥≈âÕ¡

·≈–µ—«∫∑°ÆÀ¡“¬µà“ßÊ «‘™“™’æ·æ∑¬å„πª√–‡∑»‰∑¬‰¥â√—∫º≈°√–∑∫®“°°“√‡ª≈’Ë¬π·ª≈ß¥—ß°≈à“«¥—ß®–‡ÀÁπ

‰¥â®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“π‘¬¡„π°“√‡¢â“‡√’¬π¡À“«‘∑¬“≈—¬ √«¡∂÷ß≈—°…≥–‡™‘ßª√–™“°√¢Õßπ—°‡√’¬π∑’Ë®∫

™—Èπ¡—∏¬¡ª≈“¬ µ≈Õ¥®π°“√«“ß·ºπ™’«‘µ°“√∑”ß“π ·≈–¢à“«§√“«‡√◊ËÕß§«“¡¢—¥·¬âß√–À«à“ß·æ∑¬å·≈–

ª√–™“™π®ππ”¡“ Ÿà°“√øÑÕß√âÕß∑’Ë‡æ‘Ë¡¡“°¢÷Èπ‡√◊ËÕ¬Ê ∑—Èß„π¿“§√—∞ ·≈–¿“§‡Õ°™π
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∏’√– «√∏π“√—µπå ·≈–¿—∑√«—≥¬å «√∏π“√—µπå

‰¥â∑”°“√«‘®—¬„π°≈ÿà¡π—°‡√’¬π·æ∑¬å™—Èπ§≈‘π‘°ªï∑’Ë 5

µ—Èß·µàªï æ.». 2551-2553 ®”π«π√«¡∑—Èß ‘Èπ 568

√“¬  ‚¥¬„Àâ∑”°“√«‘‡§√“–Àåµπ‡Õß¥â«¬‡∑§π‘§

SWOT/TOWS matrix ‡æ◊ËÕ¡ÿàß∑’Ë®– ”√«® ∂“π-

°“√≥å·≈–„Àâ —ß‡§√“–Àå¡“µ√°“√„π°“√æ—≤π“µπ‡Õß

„Àâ‡ªìπ·æ∑¬å∑’Ë¥’ „πÕπ“§µ ∑—Èßπ’Èº≈°“√«‘®—¬∑’Ëπà“

 π„®æ∫«à“  π‘ ‘µ·æ∑¬å‰¥â∑”°“√ª√–‡¡‘πµπ‡Õß

·≈â« “¡“√∂®”·π°ªí≠À“‡ªìπ 4 ‡√◊ËÕßÀ≈—° ‰¥â·°à

1) ‰¡àÕ¬“°‡ªìπ·æ∑¬å  2) √Ÿâ ÷°«à“µπ‡Õß¡’∑—°…–·≈–

§«“¡√Ÿâ ‰¡à‡æ’¬ßæÕ∑’Ë®–®∫‡ªìπ·æ∑¬å  3) ‰¡àµâÕß°“√∑’Ë

®–ÕÕ°‰ª∑”ß“π„π™π∫∑À√◊Õ„π™ÿ¡™π  4) «“ß·ºπ

∑’Ë®–»÷°…“µàÕ„π “¢“∑’Ë¿“√–ß“ππâÕ¬ √“¬‰¥â¥’ §«“¡

‡ ’Ë¬ß∑’Ë®–∂Ÿ°øÑÕß√âÕßµË” ‚¥¬∑’Ë ∂‘µ‘¢Õß≈—°…≥–

ªí≠À“∑’Ëæ∫π—Èπ¡’·π«‚πâ¡ Ÿß¢÷Èπ‡√◊ËÕ¬Ê Õ¬à“ßµàÕ‡π◊ËÕß

‚¥¬‡©æ“–Õ¬à“ß¬‘ËßÕ—µ√“°“√‰¡àÕ¬“°‡ªìπ·æ∑¬å‡æ‘Ë¡

¢÷Èπ®“°√âÕ¬≈– 7 „πªï æ.». 2551 ‡ªìπ√âÕ¬≈– 12.56

„πªï æ.». 2553 „π¢≥–∑’Ë§«“¡‰¡àÕ¬“°∑’Ë®–‰ª

∑”ß“π„π™π∫∑À√◊Õ„π™ÿ¡™π‡æ‘Ë¡¢÷Èπ®“°√âÕ¬≈– 25

„πªï æ.». 2551 ‡ªìπ√âÕ¬≈– 29.65   “‡Àµÿ ”§—≠∑’Ë

‰¥â√—∫°“√«‘‡§√“–Àå‚¥¬π—°‡√’¬π·æ∑¬å∑’Ë√–∫ÿªí≠À“µà“ßÊ

¥—ß°≈à“«π—Èπ¡“®“°∑—Èßªí®®—¬‡™‘ß∫ÿ§§≈  ¿“æ·«¥≈âÕ¡

∑—È ß∑’Ë∫â “π·≈–∑’Ë ‚√ß‡√’¬π·æ∑¬å √«¡∂÷ß∫√‘∫∑„π

 —ß§¡(2)  ®÷ß∑”„ÀâµâÕß«“ß·ºπ∑’Ë®–®—¥°“√™’«‘µ„π

Õπ“§µ‚¥¬¡ÿàßÀ«—ß∑’Ë®–‡µ‘¡‡µÁ¡§«“¡µâÕß°“√æ◊Èπ∞“π

¢Õßµπ‡Õß Õ—π Õ¥§≈âÕß°—∫≈”¥—∫§«“¡µâÕß°“√

®”‡ªìπ„π™’«‘µ¢Õß¡πÿ…¬å∑’Ëπ”‡ πÕ‚¥¬ Maslow

(√Ÿª∑’Ë 1) ∑—Èßπ’È®“°°“√æŸ¥§ÿ¬‡®“–≈÷°æ∫«à“ ‡√◊ËÕß¢Õß

°“√¬Õ¡√—∫π—∫∂◊Õ ·≈–°“√§âπæ∫µ—«µππ—Èπ¬—ß‡ªìπ

≈”¥—∫§«“¡ ”§—≠∑’ËπâÕ¬ ”À√—∫π—°‡√’¬π·æ∑¬å

ªí≠À“¥—ß°≈à“«¢â“ßµâπ®÷ß‡ªìπ‡√◊ËÕß∑â“∑“¬ ”À√—∫

∑ÿ°ΩÉ“¬∑’Ë‡°’Ë¬«¢âÕß„π√–∫∫°“√º≈‘µ·æ∑¬å¢Õßª√–‡∑»

√Ÿª∑’Ë 1. Maslowûs hierarchy of needs
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‡π◊ËÕß®“°°√–∑∫∑—ÈßµàÕ‡√◊ËÕßª√‘¡“≥§«“¡µâÕß°“√

·æ∑¬å„π√–∫∫ √«¡∂÷ß‡√◊ËÕß§ÿ≥¿“æ¢Õß·æ∑¬å„π°“√

ª√–°Õ∫«‘™“™’æ‡æ◊ËÕ¥Ÿ·≈ª√–™“™π

∑—°…–®”‡ªìπ„π°“√¥”√ß™’«‘µ·≈–ª√–°Õ∫
«‘™“™’æ„πÕπ“§µ

 ¡“§¡‚√ßæ¬“∫“≈·Ààßª√–‡∑» À√—∞Õ‡¡√‘°“

‰¥â∑”°“√«‘®—¬‡™‘ß ”√«® ·≈–‡«∑’√–¥¡ ¡Õß√à«¡°—∫

Àπà«¬ß“π¥â“π°“√·æ∑¬å∑ÿ°¿“§ à«π„πª√–‡∑»

 À√—∞Õ‡¡√‘°“ ·≈–‰¥â§“¥°“√≥å«à“ À≈—ß®“°‡¢â“ Ÿà

»µ«√√…∑’Ë 21 ‡ªìπµâπ‰ª ·æ∑¬å®–‡º™‘≠§«“¡∑â“∑“¬

„π√–∫∫ ÿ¢¿“æÕ¬à“ß¡“° ‚¥¬¡’Õ¬à“ßπâÕ¬ 3 ‡√◊ËÕß

∑’Ë®–µâÕß¡’°“√«“ß·ºπ‡æ◊ËÕæ—≤π“∫ÿ§≈“°√∑“ß°“√

·æ∑¬å„Àâ¡’∑—°…–§«“¡ “¡“√∂„π°“√µÕ∫ πÕß§«“¡

µâÕß°“√¢Õß —ß§¡‚≈°(3) ª√–°Õ∫¥â«¬

1. °“√æ—≤π“ √â“ß √√§åª√– ∫°“√≥å°“√

¥Ÿ·≈√—°…“ (improving care experience)

2. °“√æ—≤π“ ÿ¢¿“«–¢Õßª√–™“°√„Àâ ‰¥â

º≈≈—æ∏å∑’Ë¥’ (improving health of the population)

3. °“√≈¥§à“„™â®à“¬¥â“π ÿ¢¿“æµàÕÀ—«ª√–™“°√

(reducing per capita costs of healthcare)

‡¡◊ËÕ∂“¡µàÕ«à“∑—°…–Õ–‰√∑’Ë®”‡ªìπµâÕß¡’∫â“ß

µ—«·∑π®“°∑ÿ°¿“§ à«π„π√–∫∫ ÿ¢¿“æ¢Õß À√—∞œ ‰¥â

√–∫ÿ«à“ πÕ°‡Àπ◊Õ‰ª®“°§«“¡√Ÿâ·≈–∑—°…–‡©æ“–∑’Ë

∫√√®ÿÕ¬Ÿà„πÀ≈—° Ÿµ√æ◊Èπ∞“π¢Õß°“√‡√’¬π«‘™“™’æ·æ∑¬å

·≈â« §«√¡’∑—°…–µàÕ‰ªπ’È

✓ ¿“«–ºŸâπ”∑’Ë‡À¡“– ¡µàÕ ∂“π°“√≥å

✓ À≈—°°“√§‘¥«‘‡§√“–ÀåÕ¬à“ß‡ªìπ√–∫∫

✓ §«“¡√Ÿâ¢â“¡/À≈“° “¢“ ·≈–∑—°…–°“√∑”

ß“π‡ªìπ∑’¡

✓ §«“¡‡¢â“„® ·≈–‡§“√æµàÕ«‘™“™’æÕ◊Ëπ

✓ À≈—°°“√®—¥°“√ ÿ¢¿“æª√–™“°√

✓ °“√¥Ÿ·≈·∫∫ª√–§—∫ª√–§Õß/°“√®—¥°“√

«“√– ÿ¥∑â“¬¢Õß™’«‘µ

✓ °“√∫√‘À“√®—¥°“√∑√—æ¬“°√ ·≈–‡»√…∞-

»“ µ√å∑“ß°“√·æ∑¬å

✓ °“√ √â“ß·≈–¥”‡π‘ππ‚¬∫“¬ ÿ¢¿“æ

✓ °“√√Ÿâ®—°· ¥ß∫∑∫“∑∑’Ë‡À¡“– ¡°—∫ ∂“π-

°“√≥å ∑—Èß‡ªìπºŸâπ”·≈–ºŸâµ“¡

✓ °“√· ¥ß§«“¡‡ÀÁπÕ°‡ÀÁπ„® ·≈–‡Õ“„®„ à

ºŸâÕ◊Ëπ

✓ °“√∫√‘À“√®—¥°“√‡«≈“

✓ °“√®—¥°“√§«“¡¢—¥·¬âß

✓ §«“¡ “¡“√∂„π°“√„Àâ§”·π–π”ºŸâÕ◊Ëπ‡æ◊ËÕ

ª√—∫ª√ÿßµπ‡Õß

✓ °“√‡¢â“„®§«“¡·µ°µà“ßÀ≈“°À≈“¬¢Õß

«—≤π∏√√¡ ·≈–ªí®®—¬·«¥≈âÕ¡¢ÕßºŸâÕ◊Ëπ

✓ °“√¡’«ÿ≤‘¿“«–∑“ßÕ“√¡≥å

§”∂“¡∑’Ë¡’µàÕ¡“ §◊Õ ®–∑”Õ¬à“ß‰√∑’Ë®–Ωñ°Ωπ

„Àâ∫—≥±‘µ·æ∑¬å¡’∑—°…–µà“ßÊ ¥—ß°≈à“«Õ¬à“ß§√∫∂â«π

„π‡«≈“∑’Ë¡’Õ¬Ÿà„πÀ≈—° Ÿµ√°“√‡√’¬π°“√ Õπ  „π∑’Ë

ª√–™ÿ¡‡«∑’π—Èπ‰¡à “¡“√∂„Àâ Ÿµ√ ”‡√Á®„π°“√¥”‡π‘π

°“√‰¥â ·µà‰¥âµ’·ºà·π«∑“ßÀ≈—°‰«â«à“ §«√‡ªìπ∫∑∫“∑

Àπâ“∑’Ë¢Õß∑ÿ°ΩÉ“¬∑’Ë‡°’Ë¬«¢âÕß µ—Èß·µà ‚√ßæ¬“∫“≈∑’Ë

Ωñ°ß“π ‚√ß‡√’¬π·æ∑¬å∑’Ë¥Ÿ·≈°“√‡√’¬π°“√ Õπ„π

À≈—° Ÿµ√·æ∑¬»“ µ√∫—≥±‘µ √–∫∫ ÿ¢¿“æ∑’Ëµ—«

·æ∑¬å®–ÕÕ°‰ª∑”ß“π µàÕ‡π◊ËÕßµ≈Õ¥‰ª∂÷ß√–∫∫°“√

»÷°…“À≈—ßª√‘≠≠“ ·≈–√–∫∫°“√»÷°…“µàÕ‡π◊ËÕß ‚¥¬

®”‡ªìπµâÕß„™â‡«≈“∑’Ë¬“«π“π ·≈–‡√’¬ß≈”¥—∫§«“¡

 ”§—≠°àÕπÀ≈—ßµ“¡∫√‘∫∑∑’Ë‡À¡“– ¡

 ”À√—∫‚√ß‡√’¬π·æ∑¬å∑’Ë∑”Àπâ“∑’Ëº≈‘µ∫—≥±‘µ

·æ∑¬åπ—Èπ ¡’¿“√°‘®∑’Ë§«√∑” ‰¥â·°à °“√ª√—∫ª√ÿß

À≈—° Ÿµ√„Àâ‡√’¬π„π°√Õ∫πâÕ¬≈ß ‡√’¬π√Ÿâ¿“¬πÕ°¡“°

¢÷Èπ §«∫§Ÿà‰ª°—∫°“√ª√—∫‡°≥±å°“√§—¥°√ÕßºŸâ∑’Ë®–‡¢â“

¡“‡√’¬π·æ∑¬å‚¥¬§√Õ∫§≈ÿ¡‡°≥±å¥â“π∑—»π§µ‘·≈–

∑—°…–∑’Ë®”‡ªìπµâÕß¡’‡ªìπæ◊Èπ∞“π ·≈–°“√æ—≤π“ ‘Ëß
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·«¥≈âÕ¡„π°“√‡√’¬π√Ÿâ∑—°…–§«“¡ “¡“√∂µà“ßÊ ¢â“ß

µâπ ‚¥¬‰¡à®”‡ªìπµâÕß®”°—¥°√Õ∫«à“µâÕß‡√’¬π„π

‚√ß‡√’¬π·æ∑¬å À√◊Õ ∂“πæ¬“∫“≈‡ªìπÀ≈—° ·µà„Àâ

‡πâπ°“√º ¡º “π√–À«à“ßÀ≈—° Ÿµ√∑’Ë§√Õ∫§≈ÿ¡ §π

∑’Ë‡À¡“– ¡ ‚§√ß √â“ßæ◊Èπ∞“π∑—Èß„π·≈–πÕ° ∂“π∑’Ë

·≈–°√–∫«π°“√‡√’¬π√ŸâÕ¬à“ß ¡¥ÿ≈

‚¡‡¥≈°“√ Õπ·∫∫®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
π—°‡√’¬π·æ∑¬å∑’Ë‡¢â“¡“‡√’¬π„π¡À“«‘∑¬“≈—¬

∂◊Õ‡ªìπ«—µ∂ÿ¥‘∫Õ—π≈È”§à“ ∑’Ë‰¥â√—∫°“√‡§’Ë¬«°√”¡“®“°

√–¥—∫‚√ß‡√’¬π‚¥¬‡πâπ§«“¡√Ÿâ§«“¡‡¢â“„®´÷Ëß à«π„À≠à

Õ‘ßµ“¡µ”√“‡√’¬π πÕ°®“°π’È¬—ßºà“π¥à“πÕ√À—πµå∑’Ë¡’

‰«â ”À√—∫§—¥°√Õß ‚¥¬‡πâπ°“√„™â™ÿ¥¢âÕ Õ∫‡ªìπ

‡§√◊ËÕß¡◊ÕÀ≈—°„π°“√ª√–∑—∫µ√“«à“ ç√Ÿâé ·≈– ç‡¢â“„®é

‡π◊ÈÕÀ“„πµ”√“‡√’¬π¡“°‡æ’¬ßæÕ∑’Ë®–¡“‡√’¬π·æ∑¬å

‰¥â

Õ¬à“ß‰√°Á¥’ ‡ªìπ∑’Ëª√–®—°…å™—¥«à“ °“√‡√’¬π

‡ªìπ·æ∑¬åπ—ÈπµâÕßª√–°Õ∫«‘™“™’æÕ¬à“ß„°≈â™‘¥°—∫

ç™’«‘µ ®‘µ„® §«“¡√Ÿâ ÷°π÷°§‘¥é ¢Õß¡πÿ…¬å ‚¥¬Õ¬Ÿà

„π‚≈°∑’Ë¡’¢âÕ¡Ÿ≈¢à“« “√ ·≈–§«“¡√Ÿâ∑’Ë‡ª≈’Ë¬π·ª≈ß

Õ¬à“ß√«¥‡√Á« ‰À≈∫à“¡“À“Õ¬à“ß∑à«¡∑âπ ∑à“¡°≈“ß

§«“¡§“¥À«—ß¢Õß —ß§¡∑’Ë Ÿß≈‘Ë« ¿“¬„µâ —®∏√√¡‡√◊ËÕß

¿“«°“√≥å‡®Á∫ªÉ«¬¢Õß¡πÿ…¬å‡°‘¥¢÷Èπ‰¥â®“°∑—Èß¿“¬„π

µ—«¡πÿ…¬å (intrinsic factors) ·≈–®“°ªí®®—¬

·«¥≈âÕ¡∑“ß —ß§¡∑’Ë¡’º≈µàÕ ÿ¢¿“æ (social deter-

minants of health)

 “√–¢â“ßµâππ’È‡Õß ‡ªìπ∑’Ë¡“¢Õß°“√ªØ‘√Ÿª

√–∫∫°“√‡√’¬π√Ÿâ ”À√—∫π—°‡√’¬π·æ∑¬å∑’Ë®ÿÃ“œ ¿“¬

„µâ√“¬«‘™“∑’Ë¿“§«‘™“‡«™»“ µ√åªÑÕß°—π·≈– —ß§¡‰¥â

¡’ à«π√à«¡√—∫º‘¥™Õ∫ ¥—ßπ’È

°. ‡√’¬π√Ÿâ™’«‘µ§π (π—°‡√’¬π·æ∑¬å™—Èπªï∑’Ë 1)

À≈—°°“√æ◊Èπ∞“π¢Õß°“√‡√’¬π√Ÿâ™’«‘µ§π

ë Àπ—ß ◊ÕÀ√◊Õµ”√“«‘‡»…„¥Ê °Á‰¡à “¡“√∂∑”

„Àâπ—°‡√’¬π·æ∑¬å‡¢â“„®™’«‘µ§π‰¥âπÕ°®“°°“√‡¢â“‰ª

§≈ÿ°§≈’°—∫§π„π —ß§¡

ë «‘∂’™’«‘µ§π‰¡à«à“®–‡æ» «—¬ À√◊Õ‡»√…∞“π–

„¥ ≈â«π¡’≈—°…≥–°“√¥”‡π‘π™’«‘µ 7 ¥â“πÀ≈—° ‰¥â·°à

°“√∫√‘‚¿§ °“√®—∫®à“¬„™â Õ¬ ‘π§â“/∫√‘°“√/§¡π“§¡

°“√æ—°æ‘ß/Õ¬ŸàÕ“»—¬ °“√πÕπÀ≈—∫/æ—°ºàÕπÀ¬àÕπ„®

°“√ ◊ËÕ “√ °“√∑”ß“π ·≈–°“√‡√’¬π√Ÿâ(4-5)

·π«∑“ß°“√‡√’¬π√Ÿâ™’«‘µ§π

ë °“√∑∫∑«π«√√≥°√√¡‡°’Ë¬«°—∫‡√◊ËÕß¢Õß

§π/°≈ÿà¡§π∑’ËµâÕß°“√‰ª‡√’¬π√Ÿâ

ë °“√ —ß‡°µ∑—Èß·∫∫¡’ à«π√à«¡ ·≈–‰¡à¡’ à«π

√à«¡

ë °“√ —́°∂“¡/æŸ¥§ÿ¬/ —¡¿“…≥å

ë °“√∫—π∑÷°¿“æ/¿“æ‡§≈◊ËÕπ‰À«

√Ÿª·∫∫°“√‡√’¬π√Ÿâ™’«‘µ§π

ë ·∫àß°≈ÿà¡π—°‡√’¬π·æ∑¬å„Àâ ‰ª‡√’¬π√Ÿâ™’«‘µ§π

Õ“™’æµà“ßÊ „π —ß§¡πÕ°‡«≈“‡√’¬π ‚¥¬°”Àπ¥„Àâ

π”‡ πÕ«‘∂’™’«‘µ¢Õß§πÕ“™’æµà“ßÊ æ√âÕ¡«‘‡§√“–Àå

ªí®®—¬µà“ßÊ ∑—Èßµ—«∫ÿ§§≈·≈–ªí®®—¬·«¥≈âÕ¡¿“¬πÕ°

∑’Ë¡’º≈µàÕ ∂“π– ÿ¢¿“æ¢Õß§πÕ“™’æπ—ÈπÊ „π√Ÿª

·∫∫¢ÕßÀπ—ß —Èπ§«“¡¬“« 7-10 π“∑’ (√Ÿª∑’Ë 2)

·π«∑“ß°“√·≈°‡ª≈’Ë¬π‡√’¬π√Ÿâ

ë ºà“π‡æ®‡ø´∫ÿä§Àπ—ß —Èπ ÿ¢¿“«– ·≈–™—Ë«‚¡ß

·≈°‡ª≈’Ë¬π‡√’¬π√Ÿâæ√âÕ¡ √ÿª„πÀâÕß‡√’¬πµÕπ∑â“¬

√Ÿª∑’Ë 2. Àπ—ß —Èπ«‘∂’™’«‘µ™“«ª√–¡ß
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¢Õß√“¬«‘™“

º≈º≈‘µ·≈–º≈≈—æ∏å

ë  ◊ËÕ “∏“√≥–„π√Ÿª·∫∫¢ÕßÀπ—ß —Èπ‡°’Ë¬«

°—∫«‘∂’™’«‘µ¢Õß§πÕ“™’æµà“ßÊ °«à“ 120 ‡√◊ËÕßµ—Èß·µàªï

æ.». 2555 ‡ªìπµâπ¡“ (√Ÿª∑’Ë 2 ·≈– 3)

ë ¬Õ¥°“√√—∫™¡‚¥¬π—°‡√’¬π·æ∑¬å ·≈–

 “∏“√≥™π√«¡°«à“ 500,000 §√—Èß

ë º≈ª√–‡¡‘π°“√‡√’¬π√Ÿâ®“°π—°‡√’¬π·æ∑¬å¥’

°«à“°“√∫√√¬“¬Õ¬à“ß¡’π—¬ ”§—≠

ë °“√„™â‡ªìπ‡§√◊ËÕß¡◊Õª√–‡¡‘π»—°¬¿“æ/∑—°…–

¢Õßπ—°‡√’¬π·æ∑¬å‚¥¬µ√ß·≈–‚¥¬ÕâÕ¡®“°º≈º≈‘µ

∑’Ë‡°‘¥¢÷Èπ

ë §”¢Õ∫§ÿ≥·≈–§”™¡®“° “∏“√≥–·≈–

π—°«‘™“°“√ “¢“µà“ßÊ  ”À√—∫º≈º≈‘µ∑’Ë‡ªìπª√–‚¬™πå

„π°“√ √â“ß§«“¡√Ÿâ§«“¡‡¢â“„®„π™’«‘µª√–™“°√Õ“™’æ

µà“ßÊ

ë º≈ß“π«‘™“°“√µ’æ‘¡æå„π«“√ “√«‘™“°“√

√–¥—∫π“π“™“µ‘

¢. ‡¢â“„®‚≈°...‡¢â“„®‚√§ (π—°‡√’¬π·æ∑¬å™—Èπªï

∑’Ë 2)

À≈—°°“√æ◊Èπ∞“π„π°“√∑”§«“¡‡¢â“„®‚≈°

ë ªí≠À“∑“ß ÿ¢¿“æ¢Õß¡πÿ…¬å‡°‘¥®“°µ—«

∫ÿ§§≈‡æ’¬ß√âÕ¬≈– 20 „π¢≥–∑’Ë‡°‘¥®“°ªí®®—¬·«¥-

≈âÕ¡∑“ß —ß§¡∑’Ë¡’º≈µàÕ ÿ¢¿“æ∂÷ß√âÕ¬≈– 80

ë °“√À¡—ËπΩñ°Ωπ°“√ —ß‡°µ „ à„® ∫√‘∫∑

·«¥≈âÕ¡∑“ß —ß§¡√Õ∫µ—«∑’Ë‡°’Ë¬«¢âÕß°—∫«‘∂’™’«‘µ§π

∑—Èß 7 ¥â“π ·≈–«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å‡™‘ß∫«°

·≈–≈∫¢Õßªí®®—¬‡À≈à“π—ÈπµàÕ ÿ¢¿“«–®–™à«¬„Àâ

·æ∑¬å¥Ÿ·≈ª√–™“™π‰¥â§√∫∂â«π ¡∫Ÿ√≥åµ—Èß·µà°“√

 àß‡ √‘¡ ÿ¢¿“æ §«∫§ÿ¡ªÑÕß°—π‚√§ ¥Ÿ·≈√—°…“ ·≈–

øóôπøŸ ¿“æ √«¡∑—Èß “¡“√∂‡Õ◊ÈÕ„Àâ‡°‘¥§”·π–π”

ª√–™“™π„π°“√¥Ÿ·≈µπ‡Õß∑’Ë‡ªìπ‰ª‰¥â ·≈– Õ¥§≈âÕß

°—∫«‘∂’™’«‘µ

·π«∑“ß°“√‡√’¬π√Ÿâ‡æ◊ËÕ‡¢â“„®‚≈°

ë  ”√«®æ◊Èπ∑’Ë„°≈âµ—«/∑’Ë§ÿâπ‡§¬„π™’«‘µª√–®”

«—π

√Ÿª∑’Ë 3. Àπ—ß —Èπ«‘∂’™’«‘µπ—°∫‘π
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ë «‘‡§√“–Àåº≈°“√ ”√«® ·≈– —ß‡§√“–Àå·π«

∑“ß„π°“√„™âª√–‚¬™πå À√◊Õ≈¥∑Õπº≈°√–∑∫‡™‘ß

≈∫µàÕ ÿ¢¿“«–®“°ªí®®—¬·«¥≈âÕ¡∑“ß —ß§¡µà“ßÊ

√Ÿª·∫∫°“√‡√’¬π√Ÿâ

ë  Õπ§«“¡√Ÿâæ◊Èπ∞“π¥â“π‡«™»“ µ√åªÑÕß°—π

π‘‡«»«‘∑¬“ ∑’Ë‡™◊ËÕ¡‚¬ß°—∫ªí≠À“ ÿ¢¿“æ∑’Ëæ∫∫àÕ¬

ë  Õπ§«“¡√Ÿâæ◊Èπ∞“π¥â“π√–∫“¥«‘∑¬“ ·≈–

™’« ∂‘µ‘ ‡æ◊ËÕ‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√«“ß·ºπ ÕÕ°·∫∫

‡§√◊ËÕß¡◊Õ‡°Á∫¢âÕ¡Ÿ≈ ·≈–™à«¬„π°“√«‘‡§√“–Àå

ë ®—¥‡µ√’¬¡æ◊Èπ∑’Ë „°≈âµ—«·≈–§ÿâπ‡§¬ ”À√—∫

π—°‡√’¬π·æ∑¬å‡æ◊ËÕ‡ªìπ·À≈àß‡√’¬π√Ÿâ

ë ·∫àß°≈ÿà¡π—°‡√’¬π·æ∑¬å‡æ◊ËÕ≈ßæ◊Èπ∑’Ë ”√«®

πÕ°‡«≈“ À√◊Õµ“¡Õ—∏¬“»—¬

ë ®—¥‡µ√’¬¡™àÕß∑“ß°“√ ◊ËÕ “√√–À«à“ßºŸâ Õπ

·≈–ºŸâ‡√’¬π ‡æ◊ËÕª√÷°…“ªí≠À“ ·≈–µ‘¥µ“¡§«“¡

§◊∫Àπâ“

·π«∑“ß°“√·≈°‡ª≈’Ë¬π‡√’¬π√Ÿâ

ë π”‡ πÕº≈ß“π¢Õß·µà≈–°≈ÿà¡„πÀâÕß√«¡

·≈–‡™‘≠§≥“®“√¬åºŸâ‡™’Ë¬«™“≠¡“„Àâ§”·π–π” ·≈–

™’È„Àâ‡ÀÁπ∂÷ß°“√π”‰ª„™âª√–‚¬™πå

ë π” àßº≈ß“π∑’Ëπà“ π„®·≈– “¡“√∂π”‰ª

„™âª√–‚¬™πå‰¥â„ÀâÀπà«¬ß“π„πæ◊Èπ∑’Ë

º≈º≈‘µ·≈–º≈≈—æ∏å

ë º≈°“√ ”√«®ªí®®—¬·«¥≈âÕ¡∑“ß —ß§¡∑’Ë

¡’º≈µàÕ ÿ¢¿“«–ª√–™“°√„πæ◊Èπ∑’Ë ¬“¡ ·§«√å

®”π«π 16 ‡√◊ËÕß ́ ÷Ëß “¡“√∂π”‰ª„™âª√–‚¬™πå‰¥â (√Ÿª

∑’Ë 4 ·≈– 5)

ë º≈ª√–‡¡‘π§«“¡æ÷ßæÕ„®¢Õßπ—°‡√’¬π

·æ∑¬å„π√–¥—∫¥’¡“° ·≈–§«“¡§‘¥‡ÀÁπ¢Õßπ—°‡√’¬π

·æ∑¬å∑’Ë√—∫√Ÿâ∂÷ßª√–‚¬™πå®“°°“√‡√’¬π√Ÿâ §«“¡‡™◊ËÕ¡

‚¬ß√–À«à“ß§«“¡√Ÿâæ◊Èπ∞“π¥â“π‡«™»“ µ√åªÑÕß°—π

√–∫“¥«‘∑¬“·≈–™’« ∂‘µ‘°—∫ ÿ¢¿“æ §«∫§Ÿà°—∫§«“¡

 πÿ°„π°“√¥”‡π‘π°“√

√Ÿª∑’Ë 4. ·ºπ∑’ËÀâÕßπÈ” “∏“√≥–„π ¬“¡ ·§«√å
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§. ∑ÿ°¢å  ¡ÿ∑—¬ π‘‚√∏ ¡√√§ (π—°‡√’¬π·æ∑¬å™—Èπ
ªï∑’Ë 3)

À≈—°°“√æ◊Èπ∞“π

ë ‚√§¿—¬‰¢â‡®Á∫¢Õß¡πÿ…¬å≈â«π¡“®“°‡Àµÿ∑—Èß

∑’Ë§«∫§ÿ¡‰¥â ·≈–§ÿ¡‰¡à‰¥â πÕ°®“°π’È°“√‡®Á∫ªÉ«¬

®“°‚√§µà“ßÊ ≈â«πÕ¬Ÿà„π≈—°…≥–∑’Ë√—°…“„ÀâÀ“¬¢“¥

‰¥â·≈–‰¡à ‰¥â‡™àπ°—π °“√‡¢â“„®∂÷ß§«“¡∑ÿ°¢å¢Õß

ºŸâªÉ«¬ ·≈– ◊∫À“√“°‡Àßâ“¢Õß§«“¡∑ÿ°¢åπ—Èπ ®ππ”

‰ª Ÿà°“√§‘¥ æ—≤π“ À√◊ÕÀ“Àπ∑“ß¥—∫∑ÿ°¢å ·≈–/À√◊Õ

∫√√‡∑“∑ÿ°¢åµ“¡ ¡§«√ ®÷ß‡ªìπÀ≈—°°“√∑’Ë·æ∑¬åæ÷ß

°√–∑”

ë °“√¥Ÿ·≈ºŸâªÉ«¬¥â«¬§«“¡‡¢â“„®„π™’«‘µ ·≈–

ª√–¬ÿ°µå„™â§«“¡√Ÿâ∑’Ë¡’Õ¬à“ß‡À¡“– ¡ ‡æ◊ËÕ¥Ÿ·≈‡¢“

À√◊Õ‡∏Õµ—Èß·µà„π‚√ßæ¬“∫“≈‰ª®π∂÷ß∑’Ë∫â“π §√Õ∫§≈ÿ¡

∑—Èß°“√ àß‡ √‘¡ ÿ¢¿“æ §«∫§ÿ¡ªÑÕß°—π √—°…“æ¬“∫“≈

·≈–øóôπøŸ ¿“æ ¬àÕ¡‡ªìπ§ÿ≥ ¡∫—µ‘¢Õß·æ∑¬å∑’Ëæ÷ß

ª√“√∂π“¢Õß —ß§¡

√Ÿª∑’Ë 5. æ◊Èπ∑’Ë∑’Ë¡’∂—ß¢¬–„Àâ∫√‘°“√„π√–¬–Àà“ß‰¡à‡°‘π 25 ¡.

·π«∑“ß°“√‡√’¬π√Ÿâ™’«‘µºŸâªÉ«¬

ë °“√∑∫∑«π«√√≥°√√¡‡°’Ë¬«°—∫‡√◊ËÕß¢Õß§π/

°≈ÿà¡§π∑’ËµâÕß°“√‰ª‡√’¬π√Ÿâ

ë °“√ —ß‡°µ∑—Èß·∫∫¡’ à«π√à«¡ ·≈–‰¡à¡’ à«π

√à«¡

ë °“√ —́°∂“¡/æŸ¥§ÿ¬/ —¡¿“…≥å

ë °“√∫—π∑÷°¿“æ/¿“æ‡§≈◊ËÕπ‰À« (À“°‰¥â√—∫

Õπÿ≠“µ)

√Ÿª·∫∫°“√‡√’¬π√Ÿâ

ë ·∫àß°≈ÿà¡π—°‡√’¬π·æ∑¬å„Àâ ‰ª»÷°…“«‘∂’™’«‘µ

ºŸâªÉ«¬∑’Ë‡ªìπ‚√§µà“ßÊ µ“¡∑’Ë·µà≈–°≈ÿà¡ π„® ‚¥¬§√Õ∫

§≈ÿ¡∑—Èß™’«‘µ„π‚√ßæ¬“∫“≈ ∑’Ë∫â“π À√◊Õ„π —ß§¡

ë ¡Õ∫À¡“¬„Àâπ”‡ πÕ«‘∂’™’«‘µ¢ÕßºŸâªÉ«¬‚√§

π—ÈπÊ æ√âÕ¡·π«∑“ß„π°“√ àß‡ √‘¡ ªÑÕß°—π √—°…“

·≈–øóôπøŸ ¿“æ ‡æ◊ËÕ„Àâ‡°‘¥§ÿ≥¿“æ™’«‘µ∑’Ë¥’µ“¡

 ¡§«√ „π√Ÿª·∫∫ ◊ËÕ ”À√—∫ “∏“√≥–∑’Ë∂π—¥ Õ“∑‘‡™àπ

°“√åµŸπ¿“æ‡§≈◊ËÕπ‰À« Àπ—ß —Èπ œ≈œ √–¬–‡«≈“
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°≈ÿà¡≈–‰¡à‡°‘π 10 π“∑’

ë ®—¥‡µ√’¬¡ ◊ËÕ°“√‡√’¬π√Ÿâ ·≈–™—Ë«‚¡ß∫√√¬“¬

®“°ºŸâ‡™’Ë¬«™“≠„π°“√æ—≤π“ ◊ËÕ “∏“√≥–

·π«∑“ß°“√·≈°‡ª≈’Ë¬π‡√’¬π√Ÿâ

ë ºà“π‡æ®‡ø´∫ÿä§Àπ—ß —Èπ ÿ¢¿“«– ·≈–™—Ë«‚¡ß

π”‡ πÕº≈ß“π ‡æ◊ËÕ·≈°‡ª≈’Ë¬π‡√’¬π√Ÿâæ√âÕ¡ √ÿª„π

ÀâÕß‡√’¬πµÕπ∑â“¬¢Õß√“¬«‘™“‚¥¬§≥“®“√¬å ·≈–

µ—«·∑πºŸâªÉ«¬À√◊Õ¿“§ª√–™“ —ß§¡

º≈º≈‘µ·≈–º≈≈—æ∏å

ë  ◊ËÕ “∏“√≥–®”π«π°«à“ 60 ‡√◊ËÕß∑’Ë “¡“√∂

π”‰ª‡º¬·æ√à„Àâ§«“¡√Ÿâ§«“¡‡¢â“„®·°à “∏“√≥™π

(√Ÿª∑’Ë 6 ·≈– 7)

ë º≈ª√–‡¡‘π§«“¡‡¢â“„®∂÷ßª√–‚¬™πå¢Õß

°‘®°√√¡∑’Ë‡™◊ËÕ¡‚¬ß√–À«à“ß™—Èπª√’§≈‘π‘°·≈–™—Èπ§≈‘π‘°

·≈–·π«∑“ß°“√¥Ÿ·≈ºŸâªÉ«¬µ—Èß·µà°“√ àß‡ √‘¡ ÿ¢¿“æ

§«∫§ÿ¡ªÑÕß°—π‚√§ √—°…“ ·≈–øóôπøŸ ¿“æ

 √ÿª
‚¡‡¥≈°“√ Õππ—°‡√’¬π·æ∑¬å¢Õß®ÿÃ“œ ∑—Èß

3 √Ÿª·∫∫π—Èπ∂Ÿ°ÕÕ°·∫∫„Àâ‡À¡“– ¡°—∫π—°‡√’¬π

·æ∑¬å·µà≈–™—Èπªï ‚¥¬‡πâπ°“√‡√’¬π√Ÿâ·∫∫°‘®°√√¡

°≈ÿà¡πÕ° ∂“π∑’Ë ªŸæ◊Èπ∞“π„Àâ√Ÿâ®—°°“√∑”ß“π‡ªìπ∑’¡

®—¥°“√§«“¡¢—¥·¬âß∑’ËÕ“®‡°‘¥¢÷Èπ√–À«à“ß¥”‡π‘π°“√

 √â“ß§«“¡∑â“∑“¬„π≈—°…≥–¢Õßº≈º≈‘µ∑’ËµâÕßÕ“»—¬

°“√‡√’¬π√Ÿâ‡æ‘Ë¡‡µ‘¡®“°·À≈àß‡√’¬π√Ÿâ·≈–«‘∑¬“°√

∑—Èß∑’Ë®—¥‡µ√’¬¡‰«â„Àâ ·≈–∑’Ë “¡“√∂À“‰¥â‡Õßµ“¡

Õ—∏¬“»—¬ °”Àπ¥°√Õ∫‡«≈“·≈–‡ß◊ËÕπ‰¢∑’Ë‡ªìπ‰ª‰¥â

‰¡àßà“¬·≈–‰¡à¬“°®π‡°‘π‰ª ‡πâπ°“√‡√’¬π√Ÿâ™’«‘µ§π

·≈– ‘Ëßµà“ßÊ √Õ∫µ—«∑’Ëπ—°‡√’¬π·æ∑¬å¡—°‰¡à‡§¬

 —ß‡°µÀ√◊Õ‰¡à ‰¥â π„®√“¬≈–‡Õ’¬¥·≈–§«“¡‡™◊ËÕ¡

‚¬ßµàÕ‡√◊ËÕß ÿ¢¿“æ¡“°àÕπ √«¡∂÷ßæ—≤π“∫√√¬“°“»

°“√‡√’¬π√Ÿâ∑’Ëª√–¬ÿ°µå„™âÀ≈—° ¡¥ÿ≈√–À«à“ß°“√ √â“ß

·√ß∫—π¥“≈„® °“√·¢àß¢—π√–À«à“ß°≈ÿà¡ ·≈–√“ß«—≈

√Ÿª∑’Ë 6. «‘∂’™’«‘µºŸâªÉ«¬«—≥‚√§
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√Ÿª∑’Ë 7. «‘∂’™’«‘µºŸâªÉ«¬‚√§¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«

„π√Ÿª·∫∫µà“ßÊ ‡™àπ §”™¡‡™¬ °“√™’È „Àâ‡ÀÁπ∂÷ß

§ÿ≥§à“∑’Ë‡°‘¥¢÷Èπ®“°º≈ß“π ·≈–°“√¬Õ¡√—∫¢Õß

 “∏“√≥–µàÕº≈ß“π¢Õßµπ∑’Ë ‰¥â‡º¬·æ√àºà“π∑“ß

‡§√◊Õ¢à“¬ —ß§¡ œ≈œ ‡Àπ◊ÕÕ◊Ëπ„¥ °“√®—¥°“√‡√’¬π

°“√ Õπ¢Õß‚√ß‡√’¬π·æ∑¬å„Àâ·°àπ—°‡√’¬π·æ∑¬å„π

 —ß§¡¬ÿ§ªí®®ÿ∫—π·≈–„πÕπ“§µπ—Èπ §«√‰¥â√—∫°“√

ªØ‘√Ÿª„Àâ‡°‘¥§ÿ≥≈—°…≥–Õ—πæ÷ßª√– ß§å 3 ª√–°“√

§◊Õ  1) ‡ªìπ√Ÿª·∫∫∑’Ë “¡“√∂æ—≤π“∑—°…–¢ÕßºŸâ

‡√’¬π„Àâ‡ªìπ∑’Ëæ÷ßª√– ß§å¢Õß —ß§¡  2) ‡ªìπ√Ÿª·∫∫

∑’Ë‡Õ◊ÈÕµàÕ°“√¡’ à«π√à«¡¢Õß∑ÿ° “¢“«‘™“™’æ √«¡∂÷ß

¿“§ª√–™“ —ß§¡  ·≈– 3) ‡ªìπ√Ÿª·∫∫°“√‡√’¬π√Ÿâ

∑’Ë°àÕ„Àâ‡°‘¥º≈º≈‘µ∑’Ë “¡“√∂π”‰ª„™âª√–‚¬™πåµàÕ

 —ß§¡‰¥â

‡Õ° “√Õâ“ßÕ‘ß
1. Tartas M et al. Psychological factors determining success in a medical career: a 10-year longitudinal study.

Med Teach 2011;33(3):e163-72.
2. Woratanarat T and Woratanarat P. Assessment of prospective physician characteristics by SWOT analysis.

Malays J Med Sci 2012;19(1):60-64.
3. Combes JR et al. Physician competencies for a 21st century health care system. J Grad Med Educ 2012;4(3):

401-5.
4. ∏’√– «√∏π“√—µπå, ¿—∑√«—≥¬å «√∏π“√—µπå ·≈–§≥–. §Ÿà¡◊Õ √â“ß‡ √‘¡ ÿ¢¿“æ·π«„À¡à ‡≈à¡ 1 ·≈–‡≈à¡ 2. °√ÿß‡∑æœ: ∫√‘…—∑ ®√—≈

 π‘∑«ß»å°“√æ‘¡æå ®”°—¥, 2555.
5. ¿—∑√«—≥¬å «√∏π“√—µπå ·≈– ∏’√– «√∏π“√—µπå.  «‘∂’™’«‘µ°—∫‚√§. „π: ¿—∑√«—≥¬å «√∏π“√—µπå ·≈–§≥–. «‘∂’™’«‘µ°—∫‚√§°√–¥Ÿ°·≈–

¢âÕ. °√ÿß‡∑æœ: ∫√‘…—∑ ®√—≈ π‘∑«ß»å°“√æ‘¡æå ®”°—¥, 2557: 1-7.
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Õ“°“√µ“·¥ß §◊Õ ≈—°…≥–∑’Ë‡°‘¥®“°À≈Õ¥‡≈◊Õ¥∫√‘‡«≥‡¬◊ËÕ∫ÿµ“¡’°“√¢¬“¬µ—« À√◊Õ¡’‡≈◊Õ¥ÕÕ°„µâ‡¬’ËÕ∫ÿµ“

∑”„Àâ‡ÀÁπ∫√‘‡«≥µ“¢“«À√◊Õ‡¬◊ËÕ∫ÿµ“‡ªìπ ’·¥ß Õ“°“√µ“·¥ß‡ªìπÕ“°“√· ¥ß (sign) ∑’Ëæ∫‰¥â∫àÕ¬‚¥¬„π∑“ß

®—°…ÿ«‘∑¬“‡ªìπÕ“°“√· ¥ß∑’Ë‰¡à¡’§«“¡®”‡æ“–  “¡“√∂‡°‘¥‰¥â®“°À≈“¬ “‡Àµÿ Õ¬à“ß‡™àπ µâÕ≈¡ ‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫

®“°µ“·Àâß∑’Ë‰¡àÕ—πµ√“¬ ‰ª®π∂÷ß°“√Õ—°‡ ∫µ‘¥‡™◊ÈÕ„π≈Ÿ°µ“∑’Ë√ÿπ·√ß®π∑”„Àâ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ‰¥â ´÷Ëß‰¡à

 “¡“√∂°≈à“«∂÷ß‰¥âÀ¡¥„π∑’Ëπ’È  Õ¬à“ß‰√°Áµ“¡ “‡Àµÿ∑’Ëæ∫‰¥â∫àÕ¬¢Õßµ“·¥ß∑’Ë§«√∑√“∫ ·∫àßµ“¡µ”·Àπàß¢Õß

æ¬“∏‘ ¿“æ ‰¥â·°à

µ“·¥ß∑’Ë‡°‘¥®“°‡¬◊ËÕ∫ÿµ“
‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫ (conjunctivitis)  “¡“√∂‡°‘¥‰¥â®“°°“√µ‘¥‡™◊ÈÕ ‚√§¿Ÿ¡‘·æâ §Õπ·∑§‡≈π å µâÕ≈¡À√◊Õ

°“√√–§“¬‡§◊Õß®“°¡≈¿“«–·«¥≈âÕ¡ ‡™àπ · ß¬Ÿ«’ ΩÿÉπ≈–ÕÕß À√◊Õ§«—π ‡ªìπµâπ

1. ‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫®“°‰«√—  ®–¡’≈—°…≥–µ“·¥ß‡©’¬∫æ≈—π ¡’¢’Èµ“¢“«„ À√◊Õ‡ªìππÈ” ¡’°“√√–§“¬‡§◊Õß

µ“ ‡®Á∫µ“‡≈Á°πâÕ¬ °“√¡Õß‡ÀÁπ‡ªìπª°µ‘  „π∫“ß√“¬∑’Ë¡’°“√Õ—°‡ ∫¡“°Õ“®æ∫¡’‡¬◊ËÕ∫ÿµ“∫«¡ ‡≈◊Õ¥ÕÕ°„µâ

‡¬◊ËÕ∫ÿµ“ µàÕ¡πÈ”‡À≈◊Õß‚µ À√◊Õ¡’‡¬◊ËÕÀπÕß (membrane) ¡“‡°“–∑’Ë‡¬◊ËÕ∫ÿµ“‰¥â  ºŸâªÉ«¬Õ“®¡’Õ“°“√‡®Á∫ªÉ«¬®“°

‰«√— ∑’ËÕ◊Ëπ√à«¡¥â«¬ ‡™àπ ‡ªìπ‰¢â ‡®Á∫§Õ ‡ªìπÀ«—¥ πÈ”¡Ÿ°‰À≈  „π°“√µ‘¥‡™◊ÈÕ Adenovirus Õ“°“√µ“·¥ß¡—°‡ªìπ

Õ¬Ÿàª√–¡“≥ 7-10 «—π ´÷Ëß‡ªìπ™à«ß∑’Ë¡’°“√·æ√à‡™◊ÈÕ·≈– “¡“√∂µ‘¥µàÕ ŸàºŸâÕ◊Ëπ‰¥â  ‚√§µ“·¥ß∑’Ë‡°‘¥®“°‡™◊ÈÕ‰«√— 
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¡—°®–À“¬‰¥â‡Õß °“√√—°…“∑”‚¥¬ª√–§—∫ª√–§Õß

·≈–√—°…“µ“¡Õ“°“√ ‡™àπ ª√–§∫‡¬Áπ À¬Õ¥πÈ”µ“

‡∑’¬¡‡æ◊ËÕ≈¥§«“¡√–§“¬‡§◊Õß °“√≈Õ°‡¬◊ËÕÀπÕß

(membrane) ¬“ªØ‘™’«π–§«√æ‘®“√≥“„Àâ‡¡◊ËÕ¡’

≈—°…≥–¢Õß°“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬·∑√°´âÕπ‡∑à“π—Èπ

‡™àπ ¡’¢’Èµ“ ’‡À≈◊Õß‡¢’¬«‡ªìπª√‘¡“≥¡“°

 ”À√—∫°“√µ‘¥‡™◊ÈÕ Adenovirus serotype 8,

18 À√◊Õ 37 ®–∑”„Àâ‡°‘¥‚√§µ“·¥ß∑’Ë‡√’¬°«à“ epi-

demic keratoconjunctivitis (EKC) ´÷Ëß®–∑”„Àâ

‡°‘¥°“√Õ—°‡ ∫¢Õß°√–®°µ“ (punctate superficial

keratitis) µ“¡À≈—ß®“°∑’Ë¡’‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫·¥ß ºŸâªÉ«¬

®–¡’Õ“°“√µ“¡—«≈ß  Ÿâ· ß‰¡à‰¥â √–§“¬‡§◊Õßµ“ ´÷Ëß

À“°°“√¡Õß‡ÀÁπ≈¥≈ß¡“°Õ“®®”‡ªìπµâÕß„Àâ°“√√—°…“

¥â«¬°“√À¬Õ¥¬“ ‡µ’¬√Õ¬¥å (√Ÿª∑’Ë 1 ·≈– 2)

2. ‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫®“°‡™◊ÈÕ·∫§∑’‡√’¬ ®–¡’

≈—°…≥–µ“·¥ß©’¬∫æ≈—π√à«¡°—∫¡’¢’Èµ“ ’‡À≈◊ÕßÀ√◊Õ

 ’‡¢’¬«¢ÿàπ ¢’Èµ“Õ“®¡’‰¥âµ—Èß·µàª√‘¡“≥πâÕ¬‰ª®π∂÷ß

ª√‘¡“≥¡“° Õ¬à“ß‡™àπ ‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫®“°‡™◊ÈÕÀπÕß

„π  „π√“¬∑’Ë‡ªìπ‰¡à¡“ “¡“√∂À“¬‰¥â‡Õß  Õ¬à“ß‰√

°Áµ“¡„π√“¬∑’ËÕ“°“√√ÿπ·√ß §«√‰¥â¬“ªØ‘™’«π–·∫∫

À¬Õ¥ À√◊Õ°“√√—∫ª√–∑“π¬“ªØ‘™’«π–‡æ◊ËÕ„ÀâÀ“¬

‡√Á«¢÷Èπ·≈–ªÑÕß°—π¿“«–·∑√°´âÕπ ‡™àπ °√–®°µ“

∑–≈ÿ®“°‡™◊ÈÕÀπÕß„π ÷́Ëß‡ªìπ‡™◊ÈÕ∑’Ë¡’§«“¡√ÿπ·√ß

3. ‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫®“°¿Ÿ¡‘·æâ ®–¡’≈—°…≥–

µ“∫«¡ µ“·¥ß‰¡à¡“° ‡¬◊ËÕ∫ÿµ“∫«¡ (chemosis) ¡’

¢’Èµ“∑’Ë¡’≈—°…≥–‡ªìπ¡Ÿ°„  ∑’Ë¬◊¥‰¥â ·≈–¡’Õ“°“√§—π

´÷Ëß‡ªìπ≈—°…≥–∑’Ë ”§—≠∑’Ë ÿ¥  ºŸâªÉ«¬∑’Ë‡ªìπ‡¬◊ËÕ∫ÿµ“

Õ—°‡ ∫®“°¿Ÿ¡‘·æâÕ“®¡’Õ“°“√¿Ÿ¡‘·æâ∑’Ë®¡Ÿ°√à«¡¥â«¬

°“√√—°…“∑”‚¥¬°“√À≈’°‡≈’Ë¬ß ‘Ëß∑’Ë°√–µÿâπ„Àâ‡°‘¥

Õ“°“√·æâ À¬Õ¥¬“·°â·æâ ·°â§—πµ“¡Õ“°“√ À“°¡’

Õ“°“√·æâ√ÿπ·√ß ®”‡ªìπµâÕß‰¥â¬“À¬Õ¥°≈ÿà¡ ‡µ’¬-

√Õ¬¥å‡ªìπ™à«ß —ÈπÊ   à«π„πºŸâªÉ«¬∑’Ë¡’Õ“°“√¿Ÿ¡‘·æâ

°”‡√‘∫∫àÕ¬§√—Èß §«√‰¥â√—∫¬“À¬Õ¥ªÑÕß°—π„π√–¬–

¬“« ‡™àπ ¬“°≈ÿà¡ mast cell stabilizers ‡ªìπµâπ

(√Ÿª∑’Ë 3)

4. ‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫®“°§Õπ·∑§‡≈π å  ∑”„Àâ

‡°‘¥µ“·¥ß‰¥â∑—Èß·∫∫‡©’¬∫æ≈—π·≈–·∫∫‡√◊ÈÕ√—ß

‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫®“°§Õπ·∑§‡≈π å·∫∫

‡©’¬∫æ≈—π ‡°‘¥®“°∑’Ë „ à§Õπ·∑§‡≈π å‡ªìπ√–¬–

‡«≈“µàÕ«—π∑’Ëπ“π‡°‘π‰ª ≈◊¡∂Õ¥ ∑”„Àâ¡’°“√ – ¡

√Ÿª∑’Ë 1. Epidemic keratoconjunctivitis (EKC) ∑’Ë¡’

≈—°…≥–µ“·¥ß·≈–¡’¡’‡¬◊ËÕÀπÕß (membrane)
(‡Õ° “√Õâ“ßÕ‘ß: Basic and Clinical Science Course Section

VIII, The American Academy of Ophthalmology 2014-2015)

√Ÿª∑’Ë 2. Epidemic keratoconjunctivitis (EKC) ∑’Ë¡’

°√–®°µ“Õ—°‡ ∫
(‡Õ° “√Õâ“ßÕ‘ß: Basic and Clinical Science Course Section

VIII, The American Academy of Ophthalmology 2014-2015)
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¢Õß¢Õß‡ ’¬ bacterial toxin À√◊Õ ‘Ëß °ª√°Õ¬Ÿà„µâ

§Õπ·∑§‡≈π å °√–®°µ“¢“¥ÕÕ° ‘́‡®π ∑”„Àâ‡°‘¥

Õ“°“√√–§“¬‡§◊Õß ‡°‘¥‡ªìπ‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫√«¡∂÷ß

Õ“®¡’°√–®°µ“Õ—°‡ ∫‡≈Á°πâÕ¬√à«¡¥â«¬‰¥â  °“√

«‘π‘®©—¬¿“«–π’È®”‡ªìπµâÕß‰¥â√—∫°“√µ√«®µ“‚¥¬®—°…ÿ

·æ∑¬å ‡æ◊ËÕ„Àâ¡—Ëπ„®«à“‡ªìπ‡æ’¬ß‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫®“°

§Õπ·∑§‡≈π å‡∑à“π—Èπ ‰¡à„™à°“√µ‘¥‡™◊ÈÕ∑’Ë°√–®°µ“

´÷Ëß¡’°“√¥”‡π‘π‚√§∑’Ë√ÿπ·√ß®π∑”„Àâ°√–®°µ“∑–≈ÿ

‰¥â·≈–µâÕß‰¥â√—∫°“√√—°…“Õ¬à“ß∑—π∑à«ß∑’

‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫®“°§Õπ·∑§‡≈π å·∫∫‡√◊ÈÕ√—ß

(giant papillary conjunctivitis, GPC) ‡°‘¥®“°

ªØ‘°‘√‘¬“¢Õß√à“ß°“¬µàÕ§√“∫‚ª√µ’π∑’Ë‡°“–Õ¬Ÿà∫π

µ—«§Õπ·∑§‡≈π å À√◊Õµ—«§Õπ·∑§‡≈π å‡Õß ¡—°æ∫

„πºŸâ∑’Ë „ à§Õπ·∑§‡≈π å¡“‡ªìπ√–¬–‡«≈“π“π‡°‘π

3-5 ªï¢÷Èπ‰ª (¢÷Èπ°—∫°“√¥Ÿ·≈∑”§«“¡ –Õ“¥§Õπ-

·∑§‡≈π å „π√“¬∑’Ë‰¡à∂Ÿ∑”§«“¡ –Õ“¥‡≈π å®–∑”„Àâ

‡°‘¥¿“«–π’È‡√Á«) ‚¥¬‡©æ“–√“¬∑’Ë„ à§Õπ·∑§‡≈π å

™π‘¥π‘Ë¡√“¬‡¥◊ÕπÀ√◊Õ√“¬ªï ‡π◊ËÕß®“°®–¡’ “√µà“ßÊ

À√◊Õ§√“∫‚ª√µ’π – ¡‡¬Õ–„πµ—«‡≈π å °√–µÿâπ„Àâ

‡°‘¥ªØ‘°‘√‘¬“¿Ÿ¡‘·æâ  ºŸâªÉ«¬®–¡’Õ“°“√µ“·¥ß‡√◊ËÕÊ

√Ÿâ ÷°Ωó¥‡§◊Õß„πµ“ √–§“¬‡§◊Õßµ“‰¡à ∫“¬µ“‡«≈“

„ à§Õπ·∑§‡≈π å ¡’§«“¡√Ÿâ ÷°‡À¡◊Õπ§Õπ·∑§‡≈π å

®–À≈ÿ¥ À√◊Õ§Õπ·∑§‡≈π åÀ≈ÿ¥ÕÕ°¡“‰¥â‡Õß µ√«®

µ“®–æ∫«à“‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫·¥ß·≈–¡’≈—°…≥–∫«¡

¢÷Èπ‡ªìπµÿà¡Ê ‚¥¬‡©æ“–∫√‘‡«≥‡ª≈◊Õ°µ“∫π °“√

√—°…“¿“«–π’È§«√À¬ÿ¥„ à§Õπ·∑§‡≈π å À√◊Õ

‡ª≈’Ë¬π¡“„™â‡ªìπ§Õπ·∑§‡≈π å√“¬«—π √à«¡°—∫

À¬Õ¥¬“·°â·æâ‡ªìπ√–¬–‡«≈“π“π®π°«à“µÿà¡®–¬ÿ∫

≈ß (√Ÿª∑’Ë 4)

µ“·¥ß∑’Ë‡°‘¥®“°°√–®°µ“
µ“·¥ß‡π◊ËÕß®“°æ¬“∏‘ ¿“æ∑’Ë°√–®°µ“

 “¡“√∂‡°‘¥‰¥â®“°°“√µ‘¥‡™◊ÈÕ À√◊Õ°“√Õ—°‡ ∫®“°

¿Ÿ¡‘§ÿâ¡µàÕ‡π◊ÈÕ‡¬◊ËÕµπ‡Õß (autoimmune or connec-

tive tissue disease)

°“√µ‘¥‡™◊ÈÕ∑’Ë°√–®°µ“ ‰¥â·°à °“√µ‘¥‡™◊ÈÕ‰«√— 

·∫§∑’‡√’¬ ‡™◊ÈÕ√“ ·≈– Acanthamoeba ¡—°æ∫„π

°≈ÿà¡ºŸâ∑’Ë¡’§«“¡‡ ’Ë¬ß ‡™àπ ‰¥â√—∫Õÿ∫—µ‘‡Àµÿ∫√‘‡«≥¥«ßµ“

¡’·º≈∑’Ë°√–®°µ“ ‡§¬‰¥â√—∫°“√ºà“µ—¥∑’Ëµ“ „ à§Õπ-

·∑§‡≈π å À√◊Õ¡’‚√§¢Õßº‘«µ“Õ¬Ÿà‡¥‘¡À√◊Õ¿Ÿ¡‘§ÿâ¡°—π

√Ÿª∑’Ë 3. ‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫®“°¿Ÿ¡‘·æâ · ¥ß‡¬◊ËÕ∫ÿµ“∫«¡

·¥ß (chemosis)

(‡Õ° “√Õâ“ßÕ‘ß: http://bccarpenter.blogspot.com)

√Ÿª∑’Ë 4. ‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫®“°§Õπ·∑§‡≈π å·∫∫‡√◊ÈÕ√—ß

™π‘¥ giant papillary conjunctivitis (GPC)
(‡Õ° “√Õâ“ßÕ‘ß: Basic and Clinical Science Course Section

VIII, The American Academy of Ophthalmology 2006-2007)
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∫°æ√àÕß (‡∫“À«“π HIV) ºŸâªÉ«¬‚√§°√–®°µ“Õ—°‡ ∫

µ‘¥‡™◊ÈÕ ®–¡’Õ“°“√ª«¥µ“¡“°  Ÿâ· ß‰¡à‰¥â ¡’¢’Èµ“

µ“¡—« Õ“® —ß‡°µ‡ÀÁπΩÑ“À√◊Õ®ÿ¥ ’¢“«Ê∫√‘‡«≥µ“¥”

(√Ÿª∑’Ë 5)

√Ÿª∑’Ë 5. · ¥ß°√–®°µ“µ‘¥‡™◊ÈÕ ¡’≈—°…≥–‡ªìπ®ÿ¥ ’¢“«∑’Ë

°√–®°µ“ ·≈–¡’ÀπÕß„π™àÕßÀπâ“¡à“πµ“

 ”À√—∫°√–®°µ“Õ—°‡ ∫®“°¿Ÿ¡‘§ÿâ¡µàÕ‡π◊ÈÕ‡¬◊ËÕ

µπ‡Õß‡ªìπ°≈ÿà¡‚√§∑’Ë¡’À≈“¬ “‡Àµÿ ‚¥¬®–¡’≈—°…≥–

¢Õß°“√Õ—°‡ ∫·≈– melting ¢Õß°√–®°µ“∫√‘‡«≥

periphery (√Ÿª∑’Ë 6) ºŸâªÉ«¬®–¡’Õ“°“√µ“·¥ß µ“¡—«

ª«¥µ“  Ÿâ· ß‰¡à‰¥â °√–®°µ“Õ—°‡ ∫„π∫“ß√“¬¡’

°“√¥”‡π‘π‚√§‰¡à√ÿπ·√ß·µà‡√◊ÈÕ√—ß ºŸâªÉ«¬Õ“®‰¡à¡“æ∫

·æ∑¬å®π°√–∑—Ëß°√–®°µ“∑–≈ÿ‡ÀÁπ‡ªìπ®ÿ¥ ’πÈ”µ“≈

¥”∫√‘‡«≥°√–®°µ“  ¥—ßπ—Èπ¿“«–µ“·¥ß∑’Ë‡°‘¥®“°

°√–®°µ“Õ—°‡ ∫∂◊Õ‡ªìπµ“·¥ß∑’ËÕ—πµ√“¬·≈–∑”„Àâ

 Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ‰¥â ºŸâªÉ«¬§«√‰¥â√—∫°“√µ√«®¥â«¬

®—°…ÿ·æ∑¬å‚¥¬‡√Á«∑’Ë ÿ¥

µ“·¥ß∑’Ë‡°‘¥®“°µ“¢“« (sclera)
µ“¢“«Õ—°‡ ∫ (scleritis) ‡ªìπ°“√Õ—°‡ ∫¢Õß

µ“¢“« (sclera) ÷́ËßÕ¬Ÿà„µâ‡¬◊ËÕ∫ÿµ“ ºŸâªÉ«¬®–¡’Õ“°“√

ª«¥µ“ ·≈–µ“¢“«∫«¡·¥ß´÷ËßÕ“®¡’≈—°…≥–∫«¡

‡©æ“–∑’Ë ‡√’¬°«à“ nodular scleritis (√Ÿª∑’Ë 7) ºŸâªÉ«¬

®–¡’Õ“°“√µ“·¥ß À√◊Õ∫«¡·¥ß∑—Ë«Ê ‡√’¬°«à“ diffuse

scleritis (√Ÿª∑’Ë 8) ºŸâªÉ«¬®–¡’Õ“°“√µ“·¥ß ‚¥¬

 à«π„À≠àµ“¢“«Õ—°‡ ∫ ¡—°‡°‘¥®“°¿Ÿ¡‘§ÿâ¡µàÕ‡π◊ÈÕ‡¬◊ËÕ

µπ‡Õß (autoimmune or connective tissue dis-

ease) ∫“ß à«πÕ“®‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ‚¥¬‡©æ“–

ºŸâªÉ«¬∑’Ë‡§¬‰¥â√—∫°“√ºà“µ—¥∑’Ë¥«ßµ“ ‡™àπ °“√≈Õ°

µâÕ‡π◊ÈÕ√à«¡°—∫°“√„™â mitomicin C À√◊Õ beta

irridation ‡ªìπµâπ

√Ÿª∑’Ë 6. °√–®°µ“Õ—°‡ ∫®“°¿Ÿ¡‘§ÿâ¡µàÕ‡π◊ÈÕ‡¬◊ËÕµπ‡Õß ‚¥¬

®–¡’≈—°…≥–¢Õß°“√Õ—°‡ ∫·≈– melting ¢Õß

°√–®°µ“∫√‘‡«≥ periphery

√Ÿª∑’Ë 7. Nodular scleritis
(‡Õ° “√Õâ“ßÕ‘ß: Basic and Clinical Science Course Section

VIII, The American Academy of Ophthalmology 2014-2015)
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µ“·¥ß∑’Ë‡°‘¥®“°‡π◊ÈÕ‡¬◊ËÕ™—Èπ uvea
‡π◊ÈÕ‡¬◊ËÕ™—Èπ uvea À√◊Õ∑’Ë‡√’¬°«à“ uveal tissue

‡ªìπ‡π◊ÈÕ‡¬◊ËÕ∫π≈Ÿ°µ“∑’Ë¡’À≈Õ¥‡≈◊Õ¥‡ªìπª√‘¡“≥¡“°

ª√–°Õ∫‰ª¥â«¬ à«π¢Õß¡à“πµ“ ciliary body ·≈–

choroid

°“√Õ—°‡ ∫„π™àÕßÀπâ“¡à“πµ“ (anterior

uveitis) ‡ªìπ°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ uvea  à«π∑’Ë

‡ªìπ¡à“πµ“ (iris) À√◊Õ ciliary body  ºŸâªÉ«¬®–¡’

Õ“°“√µ“·¥ß ª«¥µ“  Ÿâ· ß‰¡à‰¥â ·æâ· ß °“√¡Õß

‡ÀÁπÕ“®≈¥≈ßÀ√◊Õ‡ªìπª°µ‘¢÷ÈπÕ¬Ÿà°—∫§«“¡√ÿπ·√ß

¢Õß‚√§ °“√µ√«®µ“®–æ∫¡’‡´≈≈å keratic preci-

pitates (√Ÿª∑’Ë 9) À√◊ÕÕ“®¡’ fibrin exudate Õ¬Ÿà„π

™àÕßÀπâ“¡à“πµ“  “‡Àµÿ¡’∑—Èß‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ ‡™àπ

Herpes family virus À√◊Õ°“√Õ—°‡ ∫ ‡™àπ Behcet

disease, HLA-B27 associated spondyloartho-

pathy ‡ªìπµâπ  À“°‚√§¡’§«“¡√ÿπ·√ßÀ√◊Õ‡ªìπ‡√◊ÈÕ√—ß

¡—°‡°‘¥¿“«–·∑√°´âÕπ ‡™àπ µâÕÀ‘π µâÕ°√–®° ·≈–

®ÿ¥√—∫¿“æ∫«¡ ‡ªìπµâπ

 à«πºŸâªÉ«¬∑’Ë‡ªìπ°“√Õ—°‡ ∫„π™àÕß≈Ÿ°µ“ à«π

À≈—ß (posterior uveitis) ∑’ËπÈ”«ÿâπµ“ ®Õª√– “∑µ“

À√◊Õ choroid ‡™àπ ‚√§ Vogt-Koyanagi-Harada

disease (VKHD), pars planitis À√◊Õ ocular

syphilis ®–¡’Õ“°“√µ“¡—«§≈â“¬¡’ΩÑ“¡“∫—ß ¡’®ÿ¥¥”

≈Õ¬‰ª¡“ Õ“®¡’Õ“°“√ª«¥µ“À√◊Õµ“·¥ß‰¥â ‰¡à¡“°

¬°‡«âπ „ππÈ”«ÿâπµ“µ‘¥‡™◊ÈÕ (endophthalmitis) ®–¡’

Õ“°“√ª«¥µ“ µ“¡—« µ“∫«¡·¥ß ¡’ÀπÕß„π≈Ÿ°µ“

´÷Ëß∂◊Õ‡ªìπ¿“«–∑’Ë¡’§«“¡√ÿπ·√ß·≈– “¡“√∂∑”„Àâ

 Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ‰¥â

µ“·¥ß∑’Ë‡°‘¥®“°À≈Õ¥‡≈◊Õ¥∑’Ë‡¬◊ËÕ∫ÿµ“
‡≈◊Õ¥ÕÕ°„µâ‡¬◊ËÕ∫ÿµ“ (subconjunctival

hemorrhage) ‡°‘¥®“°À≈Õ¥‡≈◊Õ¥ΩÕ¬∫√‘‡«≥‡¬◊ËÕ∫ÿµ“

·µ° ‡ªìπ¿“«–∑’Ëæ∫‰¥â∫àÕ¬¡“° ¡—°‡°‘¥®“°°“√ ‰Õ

®“¡ ‡∫àß À√◊Õ¢¬’Èµ“·√ßÊ ∑”„ÀâÀ≈Õ¥‡≈◊Õ¥ΩÕ¬∑’Ë

‡ª√“–∫“ß·µ° „πºŸâªÉ«¬∑’Ë¡’§«“¡¥—π‚≈À‘µ Ÿß ‡ªìπ

µâÕ≈¡ À√◊Õ¡’‡¬◊ËÕ∫ÿµ“À¬àÕπ (conjunctivochalasis)

°Á “¡“√∂¡’Õ“°“√‡≈◊Õ¥ÕÕ°„µâ‡¬◊ËÕ∫ÿµ“‡ªìπÊÀ“¬Ê

‰¥â‡™àπ°—π ºŸâªÉ«¬®–¡’Õ“°“√µ“·¥ß¡“° ¥Ÿπà“°≈—« ‡ÀÁπ

‡ªìπªóôπ ’·¥ß¢π“¥„À≠à ·≈–§àÕ¬Ê°≈“¬‡ªìπ ’

‡À≈◊Õß®π®“ß≈ß®π‡ªìπª°µ‘„π 2  —ª¥“Àå

√Ÿª∑’Ë 8.  Diffuse scleriris
(‡Õ° “√Õâ“ßÕ‘ß: Basic and Clinical Science Course Section

VIII, The American Academy of Ophthalmology 2014-2015)

√Ÿª∑’Ë 9. Keratic precipitates
(‡Õ° “√Õâ“ßÕ‘ß: Basic and Clinical Science Course Section

IX, The American Academy of Ophthalmology 2014-2015)
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®–‡ÀÁπ‰¥â«à“µ“·¥ßπ—Èπ ‡ªìπ‡æ’¬ß°“√Õ“°“√

· ¥ß ∑’Ë¡’ “‡Àµÿ‰¥â¡“°¡“¬ µ—Èß·µà‰¡à√ÿπ·√ßÀ“¬‰¥â

‡Õß‰ª®π∂÷ß‚√§∑’Ë‡ªìπ√ÿπ·√ß®π∑”„Àâµ“∫Õ¥‰¥â ´÷Ëß

„π‚√§°≈ÿà¡π’È ºŸâªÉ«¬¡—°®–¡’Õ“°“√‡®Á∫ª«¥µ“  Ÿâ· ß

‰¡à‰¥â ¡’°“√¡Õß‡ÀÁπ∑’Ë≈¥≈ß ‡ÀÁπ®ÿ¥ ’¢“«‡≈¬‡ÀÁπ

ÀπÕß∫√‘‡«≥≈Ÿ°µ“ Õ“°“√‡À≈à“π’È∂◊Õ‡ªìπÕ“°“√

 ”§—≠ (reg flag signs) ∑’Ë®–µâÕßæ∫®—°…ÿ·æ∑¬å

‚¥¬‡√Á« ‡æ◊ËÕ„Àâ°“√«‘π‘®©—¬∑’Ë∂Ÿ°µâÕß·≈–„Àâ°“√√—°…“

Õ¬à“ß∑—π∑à«ß∑’
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ΩÉ“¬®—°…ÿ«‘∑¬“ ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬

¿“æ´âÕπ (diplopia) ‡ªìπ¿“«–∑’ËºŸâªÉ«¬¡Õß‡ÀÁπ¿“æ‡¥’¬«‡ªìπ Õß¿“æ ‡™àπ ¡Õß‡ÀÁπÀπâ“§πÀπ÷Ëß§π‡ªìπ

 Õß§π  À√◊Õ„πºŸâªÉ«¬∫“ß√“¬„Àâª√–«—µ‘«à“¡Õß‡ÀÁπ¿“æ‰¡à™—¥ ´÷Ëß‡ªìπÕ“°“√π”∑’Ëæ∫‰¥â∫àÕ¬„π§≈‘π‘°®—°…ÿ°√√¡

°“√ ◊∫§âπÀ“ “‡Àµÿ¢Õß‚√§¡’§«“¡ ”§—≠ ‡π◊ËÕß®“°¿“«–π’È “¡“√∂‡ªìπÕ“°“√π”¢Õß‚√§∑’Ë‡°‘¥‰¥â®“°À≈“¬

 “‡Àµÿ  ∑—Èß‚√§∑’Ë‰¡à√â“¬·√ß·≈–‚√§∑’Ë¡’§«“¡√ÿπ·√ß¡“° ‡™àπ ‡π◊ÈÕßÕ°„π ¡Õß ´÷ËßµâÕß‰¥â√—∫°“√√—°…“Õ¬à“ß

∑—π∑à«ß∑’

°“√´—°ª√–«—µ‘‡æ◊ËÕÀ“ “‡Àµÿ¢Õß¿“æ´âÕπ¡’§”∂“¡ ”§—≠ 5 ¢âÕ ∑’Ë®”‡ªìπµâÕßÀ“§”µÕ∫(1-3)  ‰¥â·°à

1. ºŸâªÉ«¬¡’¿“«–¿“æ ấÕπ®√‘ßÀ√◊Õ‰¡à

„πºŸâªÉ«¬∫“ß√“¬Õ“®¡“æ∫·æ∑¬å¥â«¬Õ“°“√¿“æ´âÕπ ·µà®“°°“√´—°ª√–«—µ‘‡æ‘Ë¡‡µ‘¡æ∫«à“‰¡à ‰¥â

‡ÀÁπ¿“æ‡¥’¬«‡ªìπ 2 ¿“æ ·µà¿“æ¡’≈—°…≥–‡∫≈Õ·≈–‰¡à™—¥ Õ¬à“ßÀ≈—ßπ’È ‰¡à„™à¿“æ´âÕπ®√‘ß´÷ËßµâÕß‰¥â√—∫°“√

 ◊∫§âπÀ“ “‡Àµÿ¢ÕßÕ“°“√¡Õß‡ÀÁπ‰¡à™—¥µàÕ‰ª

2. ¿“æ´âÕπ∑’Ë‡°‘¥¢÷Èπ‡ªìπµÕπ„™âµ“∑—Èß Õß¢â“ß„π°“√¡Õßæ√âÕ¡°—π (binocular diplopia) À√◊Õ‡°‘¥¢÷Èπ

„πµ“¢â“ß‡¥’¬« (monocular diplopia)

°“√·¬° 2 ¿“«–π’È∑”‰¥â‚¥¬ „ÀâºŸâªÉ«¬ªî¥µ“ 1 ¢â“ß  ∂â“¿“æ ấÕπÀ“¬‰ª · ¥ß«à“‡ªìπ binocular

diplopia  ∂â“¿“æ´âÕπ¬—ß§ßÕ¬Ÿà · ¥ß«à“‡ªìπ monocular diplopia (√Ÿª∑’Ë 1)

3. ¿“æ ấÕπ∑’Ë‡ÀÁπ¡’≈—°…≥–·≈–√–¬–Àà“ß‡∑à“Ê°—π‡¡◊ËÕ¡Õß‰ª„π∑‘»∑“ßµà“ßÊ (comitant) À√◊Õ‡ªìπ¡“°

¢÷Èπ‡¡◊ËÕ¡Õß‰ª„π∑‘»„¥∑‘»Àπ÷Ëß (incomitant)

4. ¿“æ ấÕπ‡ªìπ·π«´â“¬¢«“ (horizontal)  ∫π≈à“ß (vertical)  À√◊Õ·π«‡©’¬ß (oblique)
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√Ÿª∑’Ë 1. · ¥ß°“√·¬°¿“«– monocular ·≈– binocular diplopia

5. ¿“æ ấÕπ‡°‘¥¢÷Èπµ≈Õ¥‡«≈“ (constant)

‡ªìπÊÀ“¬Ê (intermittent) À√◊Õ‡ªìπ¡“°πâÕ¬µà“ß°—π

„π·µà≈–™à«ß‡«≈“ (variable)

°“√ —́°ª√–«—µ‘∑’Ë ”§—≠‡À≈à“π’È ‰¥âÕ¬à“ß∂Ÿ°µâÕß

®– “¡“√∂π”‰ª Ÿà°“√«‘π‘®©—¬‚√§∑’Ë∂Ÿ°µâÕß‰¥â

¿“æ´âÕπ∑’Ë‡°‘¥¢÷Èπ‡¡◊ËÕ„™âµ“¢â“ß‡¥’¬«„π°“√
¡Õß (monocular diplopia)(1,2)

¿“æ ấÕπ™π‘¥π’È‡¡◊ËÕªî¥µ“¢â“ß„¥¢â“ßÀπ÷Ëß·≈â«

¿“æ´âÕπ¬—ß§ßÕ¬Ÿà ‰¡àÀ“¬‰ª ∫àß∫Õ°∂÷ß√Õ¬‚√§∑’ËÕ¬Ÿà

„πµ“¢â“ßπ—Èπ æ∫‰¥â√âÕ¬≈– 25 ¢ÕßºŸâªÉ«¬∑’Ë¡“¥â«¬

Õ“°“√¿“æ´âÕπ(4)   “‡Àµÿ∑’Ëæ∫‰¥â∫àÕ¬ §◊Õ refractive

media º‘¥ª°µ‘ ´÷Ëß‰¥â·°à

- §«“¡º‘¥ª°µ‘¢Õß§à“ “¬µ“ (refractive error)

‡™àπ ¿“«– “¬µ“ —Èπ ¬“« ‡Õ’¬ßº‘¥ª°µ‘∑’Ë‰¡à‰¥â√—∫°“√

·°â ‰¢ À√◊Õ„ à·«àπ‰¡àµ√ß°—∫§à“ “¬µ“¢ÕßºŸâªÉ«¬

- §«“¡º‘¥ª°µ‘¢Õß°√–®°µ“ ‡™àπ µ“·Àâß

º‘«°√–®°µ“¢√ÿ¢√– °√–®°µ“‚ªÉßº‘¥ª°µ‘ (kerato-

conus)

- ¿“«–‡≈π å·°â«µ“¢ÿàπ (cataract)

- °“√Õ—°‡ ∫„π≈Ÿ°µ“ (uveitis)

- §«“¡º‘¥ª°µ‘¢Õß®Õª√– “∑µ“ (retina)

‡™àπ ¿“«–æ—ßº◊¥∑’Ë®ÿ¥√—∫¿“æ™—¥¢Õß®Õµ“ (epiretinal

membrane)

- Cerebral diplopia (polyopia) ‡ªìπ°“√

¡Õß‡ÀÁπ¿“æ´âÕπ∑’Ë‡°‘¥®“° ¡Õß à«ππÕ° ´÷Ëßæ∫‰¥â

πâÕ¬¡“°

¿“æ ấÕπ∑’Ë‡°‘¥¢÷Èπ‡¡◊ËÕ„™âµ“ 2 ¢â“ß„π°“√
¡Õß (binocular diplopia)

¿“æ´âÕπ™π‘¥π’È ‡¡◊ËÕªî¥µ“ 1 ¢â“ß ¿“æ´âÕπ®–

À“¬‰ª æ∫‰¥â√âÕ¬≈– 75 ¢ÕßºŸâªÉ«¬∑’Ë¡“¥â«¬¿“æ

´âÕπ(4)  “‡Àµÿ‡°‘¥®“°°“√∑’ËºŸâªÉ«¬¡’Õ“°“√µ“‡À≈à

À√◊Õ µ“‡¢ ∑”„Àâ· ß®“°«—µ∂ÿÕ—π‡¥’¬«°—π ‰¡à “¡“√∂

‰ªµ°∑’Ë®ÿ¥√—∫¿“æ∑’Ë§Ÿà°—π (normal retinal corres-

pondance) ¢Õßµ“∑—Èß Õß¢â“ß‰¥â  ¿“«–π’ÈµâÕß‡°‘¥¢÷Èπ

¿“¬À≈—ß®“°√–∫∫°“√¡Õß¿“æ∑—Èß 2 µ“ (binocular

vision) ‰¥âæ—≤π“ ¡∫Ÿ√≥å·≈â«(5)  „π‡¥Á°∑’Ë¡’Õ“°“√

µ“‡À≈à®÷ß¡—°‰¡àæ∫«à“¡’¿“æ´âÕπ  “‡Àµÿæ∫‰¥â∑—Èß®“°

‚√§∑“ß°≈â“¡‡π◊ÈÕµ“ ·≈–‚√§∑“ß√–∫∫ª√– “∑

‚√§∑“ß°≈â“¡‡π◊ÈÕµ“∑’Ë‡ªìπ “‡Àµÿ¢Õß bino-
cular diplopia(6-8)

„π∫∑π’È®–¢ÕæŸ¥∂÷ß‚√§∑“ß°≈â“¡‡π◊ÈÕµ“∑’Ëæ∫‰¥â
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∫àÕ¬∑’Ë‡ªìπ “‡Àµÿ¢ÕßÕ“°“√¿“æ ấÕπ

1. ‚√§∑“ß°≈â“¡‡π◊ÈÕµ“∑’Ë¡“¥â«¬Õ“°“√µ“‡À≈à‡¢â“

divergence insufficiency
ºŸâªÉ«¬®–¡“¥â«¬Õ“°“√¿“æ´âÕπ‡«≈“¡Õß‰°≈

‡™àπ √–À«à“ß¢—∫√∂À√◊Õ¥Ÿ¿“æ¬πµ√å  ‚¥¬µ√«®√à“ß°“¬

æ∫µ“‡À≈à‡¢â“‡«≈“¡Õß‰°≈ µ“µ√ßÀ√◊Õµ“‡À≈à‡¢â“

‡≈Á°πâÕ¬‡«≈“¡Õß„°≈â ·µà¿“æ´âÕπ‡∑à“°—π‡«≈“¡Õß‰ª

¥â“π¢â“ß∑—Èß 2 ¥â“π  µ√«®‰¡àæ∫§«“¡º‘¥ª°µ‘¢Õß°“√

°≈Õ°µ“   “‡ÀµÿÕ“®‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ßµ“¡

Õ“¬ÿ∑”„Àâ‡π◊ÈÕ‡¬◊ËÕ√–À«à“ß°≈â“¡‡π◊ÈÕµ“¥â“ππÕ°À¬àÕπ

(lateral rectus-superior rectus band)  ·µà¡’

√“¬ß“π«à“ “¡“√∂æ∫‡π◊ÈÕßÕ°„π ¡Õß√à«¡¥â«¬‰¥â

°“√√—°…“∑”‰¥â‚¥¬„ÀâºŸâªÉ«¬Ωñ°¡Õß¿“æ∑’Ë™—¥ „ à·«àπ

ª√‘´÷¡ À√◊Õºà“µ—¥·°â ‰¢°≈â“¡‡π◊ÈÕµ“

Spasm of near reflex (accommoda-
tive spasm)

„π§πª°µ‘‡«≈“¡Õß„°≈â®–‡°‘¥°“√µÕ∫ πÕß

Õ—µ‚π¡—µ‘ (near synkinesis reflex) 3 Õ¬à“ß ª√–°Õ∫

¥â«¬  1) °“√‡æàß (accommodation)  2) °“√

‡§≈◊ËÕπ∑’Ë‡¢â“¥â“π„π¢Õßµ“∑—Èß 2 ¢â“ß (convergence)

·≈– 3) √Ÿ¡à“πµ“Àÿ∫ (miosis)  ºŸâªÉ«¬∑’Ë‡ªìπ‚√§π’È¡’

°“√µÕ∫ πÕßÕ—µ‚π¡—µ‘µàÕ°“√¡Õß„°≈â¡“°‡°‘π‰ª

∑”„ÀâºŸâªÉ«¬¡’µ“‡À≈à‡¢â“ ·≈–¡’¿“æ ấÕπ‡°‘¥¢÷Èπ∑—Èß‡«≈“

¡Õß„°≈â·≈–‰°≈ ‚¥¬¿“æ ấÕπ®–‡ªìπ‡∑à“Ê°—π‡«≈“

¡Õß‰ª¥â“π¢â“ß∑—Èß 2 ¥â“π (comitant) Õ“®‡ªìπÊÀ“¬Ê

À√◊Õ‡ªìπµ≈Õ¥‡«≈“‰¥â ·≈–¡’¿“«– “¬µ“ —Èπ‡∑’¬¡

(pseudomyopia) ‡°‘¥¢÷Èπ‡π◊ËÕß®“°°“√‡æàß   “‡Àµÿ

¢Õß‚√§ à«π„À≠à‡°‘¥®“°§«“¡°—ß«≈ À√◊Õ§«“¡‡§√’¬¥

¡’√“¬ß“π«à“ “¡“√∂æ∫√à«¡°—∫‚√§‡π◊ÈÕßÕ°„π ¡Õß

‰¥â·µàπâÕ¬¡“°  °“√√—°…“∑”‰¥â‚¥¬ —ß‡°µÕ“°“√  à«π

¡“°®–¥’¢÷Èπ‡Õß À√◊Õ„Àâ¬“À¬Õ¥µ“§≈“¬°“√‡æàß

(cycloplegic agents) √à«¡°—∫°“√„Àâ·«àπµ“¡Õß

„°≈â

Heavy eye syndrome (esotropia-
related with high myopia)

¿“«–π’ÈºŸâªÉ«¬®–¡“¥â«¬¿“æ´âÕπ ·≈–¡’µ“‡À≈à

‡¢â“ ‚¥¬æ∫„πºŸâªÉ«¬∑’Ë¡’§à“ “¬µ“ —Èπ¡“° ´÷Ëßª°µ‘§π

µ“√“ß∑’Ë 1. · ¥ß‚√§µà“ßÊ∑’Ë‡ªìπ “‡Àµÿ¢ÕßÕ“°“√¿“æ´âÕπ

™π‘¥¢Õßµ“‡À≈à         ‚√§∑“ß°≈â“¡‡π◊ÈÕµ“         ‚√§∑“ß®—°…ÿª√– “∑

µ“‡À≈à‡¢â“ °. Divergence insufficiency °. Cranial nerve 6 palsy

¢. Spasm of near synkinesis

§. Heavy eye syndrome

ß. Accommodative esotropia

®. Cyclic esotropia

µ“‡À≈àÕÕ° °. Convergence insufficiency °. Cranial nerve 3 palsy

¢. Decompensated ¢. Internuclear ophthalmoplegia

intermittent exotropia

µ“‡À≈à¢÷ÈπÀ√◊Õ≈ß °. Thyroid eye disease °. Cranial nerve 3, 4 palsy

¢. Orbital fracture ¢. Skew deviation

‚√§∑’Ë¡“¥â«¬µ“‡À≈à‰¥âÀ≈“¬·∫∫ °. Strabismus fixus °. Myasthenia gravis

¢. Thyroid eye disease ¢. Multiple cranial nerve palsy

§. Orbital fracture
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∑’Ë¡’ “¬µ“ —Èπ®–¡’¢π“¥¢Õß≈Ÿ°µ“¬“«°«à“§π∑—Ë«‰ª

®÷ß∑”„Àâ¥â“πÀ≈—ß¢Õß≈Ÿ°µ“∑’Ë¬“«¡“°º‘¥ª°µ‘π’È¬◊¥

ÕÕ°‰ª§—ËπÕ¬Ÿà√–À«à“ß°≈â“¡‡π◊ÈÕµ“¥â“π∫π (superior

rectus) ·≈–¥â“ππÕ° (lateral rectus)  °≈â“¡‡π◊ÈÕ

µ“¥â“π∫π®÷ß∂Ÿ°‡∫’¬¥„Àâ‡§≈◊ËÕπ¡“Õ¬Ÿà¥â“π„π¡“°¢÷Èπ

®÷ßÕÕ°·√ß¥÷ßµ“‡¢â“¥â“π„π¡“°¢÷Èπ ∑”„ÀâºŸâªÉ«¬¡’

Õ“°“√µ“‡À≈à‡¢â“  πÕ°®“°π’È°≈â“¡‡π◊ÈÕµ“¥â“ππÕ°

°Á‚¥π‡∫’¬¥„Àâ‡§≈◊ËÕπ≈ß¥â“π≈à“ß¡“°¢÷Èπ ·√ß„π°“√

¥÷ßµ“ÕÕ°¥â“ππÕ°®÷ßπâÕ¬≈ß ·≈–¡’·√ß„Àâ°“√¥÷ßµ“

≈ß¡“°¢÷Èπ ´÷Ëß„πºŸâªÉ«¬∫“ß√“¬πÕ°®“°®–æ∫µ“‡À≈à

‡¢â“·≈â«¬—ßæ∫«à“¡’µ“‡À≈à≈ß¥â“π≈à“ß¥â«¬ °“√

µ√«®√à“ß°“¬®–æ∫«à“ºŸâªÉ«¬‰¡à “¡“√∂°≈Õ°µ“¢÷Èπ

(elevation) ·≈–°≈Õ°µ“ÕÕ° (abduction) ®π ÿ¥

‰¥â  °“√√—°…“∑”‰¥â‚¥¬°“√ºà“µ—¥·°â ‰¢°≈â“¡‡π◊ÈÕµ“

Accommodative esotropia
‚¥¬ª°µ‘ accommodative esotropia ¡—°

‡°‘¥„π‡¥Á°Õ“¬ÿ 6 ‡¥◊Õπ-7 ªï ¡’Õ“°“√µ“‡À≈à‡¢â“

´÷Ëßª°µ‘„π‡¥Á°®–‰¡à¡’Õ“°“√¿“æ ấÕπ ‡π◊ËÕß®“°¡’

°√–∫«π°“√ª√—∫µ—«Õ¬à“ßÕ◊Ëπ‡æ◊ËÕ°”®—¥¿“æ´âÕπ∑’Ë

‡°‘¥¢÷Èπ ·µà„πºŸâ „À≠à®–‡°‘¥¿“æ ấÕπ‰¥â  ≈—°…≥–

‡©æ“–¢Õß‚√§ §◊Õ µ√«®æ∫ “¬µ“¬“«¡“°°«à“ 4

‰¥ÕÕª‡µÕ√å¢÷Èπ‰ª(6)  °“√∑’ËºŸâªÉ«¬¡’µ“‡À≈à‡¢â“ ‡π◊ËÕß®“°

ºŸâªÉ«¬¡’ “¬µ“¬“«¡“° ‡«≈“¡Õß‰°≈·≈–„°≈â®–‰¡à™—¥

ºŸâªÉ«¬®÷ßµâÕß‡æàß (accommodate) ‡æ◊ËÕ„Àâ¿“æ™—¥

®÷ß‡°‘¥ convergence µ“¡¡“ (near synkinesis

reflex) ∑”„Àâµ“‡À≈à‡¢â“  °“√√—°…“∑”‰¥â‚¥¬„Àâ·«àπ

‡≈π åπŸπ·°â ‰¢ “¬µ“¬“« ‡æ◊ËÕ≈¥°“√‡æàß ́ ÷Ëß®–∑”„Àâ

Õ“°“√µ“‡À≈à‡¢â“ À√◊Õ¿“æ´âÕπ ¥’¢÷Èπ‰¥â

2. ‚√§∑“ß°≈â“¡‡π◊ÈÕµ“∑’Ë¡“¥â«¬Õ“°“√µ“‡À≈à
ÕÕ°

Convergence insufficiency (conver-

gence weakness exotropia)

‚√§π’È¡—°‡°‘¥¢÷Èπ„π«—¬√ÿàπ ¡“¥â«¬Õ“°“√ª«¥µ“

µ“¡—« À√◊Õ¡Õß‡ÀÁπ¿“æ´âÕπ‡«≈“¡Õß„°≈â ‡™àπ Õà“π

Àπ—ß ◊Õ µ√«®√à“ß°“¬æ∫µ“‡À≈àÕÕ° À√◊Õµ“µ√ß

‡«≈“¡Õß„°≈â   near point of convergence ‰°≈

¢÷Èπ ·≈– near fusional convergence amplitude

≈¥≈ß  °“√√—°…“∑”‰¥â ‚¥¬Ωñ°°≈â“¡‡π◊ÈÕµ“„π°“√

¡Õß„°≈â (convergence exercise) ‡™àπ pencil

push up À√◊Õ„Àâ·«àπª√‘´÷¡

Decompensated intermittent exo-

tropia
‚¥¬ª°µ‘ intermittent exotropia ¡—°‡°‘¥„π

‡¥Á° ®÷ß‰¡à¡’Õ“°“√¿“æ´âÕπ ¡’≈—°…≥–µ“‡À≈àÕÕ°

‡ªìπÊÀ“¬Ê„π™à«ß·√° ·≈– à«π„À≠à‡¡◊ËÕÕ“¬ÿ¡“°

¢÷ÈπÕ“°“√µ“‡À≈à®–‡ªìπ∫àÕ¬¢÷Èπ ‡π◊ËÕß®“°§«“¡

 “¡“√∂„π°“√§«∫§ÿ¡¥÷ßµ“„Àâµ√ß¡’πâÕ¬≈ß ‚√§π’È

∂â“Õ“°“√µ“‡À≈à‡√‘Ë¡‡ªìπ¡“°¢÷ÈπµÕπ‚µ‡ªìπºŸâ„À≠à·≈â«

ºŸâªÉ«¬Õ“®¡’Õ“°“√¿“æ‡∫≈Õ À√◊Õ∫“ß√“¬Õ“®¡“

¥â«¬Õ“°“√¿“æ ấÕπ‰¥â  °“√√—°…“∑”‰¥â∑—Èß°“√„Àâ·«àπ

À√◊Õ·«àπª√‘´÷¡ ·≈–°“√ºà“µ—¥·°â ‰¢°≈â“¡‡π◊ÈÕµ“

3. ‚√§∑“ß°≈â“¡‡π◊ÈÕµ“∑’Ë¡“¥â«¬Õ“°“√µ“‡À≈à¢÷Èπ
À√◊Õ≈ß

∑’Ëæ∫∫àÕ¬ ‰¥â·°à thyroid eye disease ´÷Ëß

®–¡’°≈à“«∂÷ß„π∫∑§«“¡‡√◊ËÕß∂—¥‰ª

‚√§∑“ß√–∫∫ª√– “∑∑’Ë‡ªìπ “‡Àµÿ¢Õß bi-
nocular diplopia

°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√°≈Õ°µ“∂Ÿ°§«∫§ÿ¡‚¥¬

‡ âπª√– “∑ ¡Õß 3 §Ÿà ‰¥â·°à oculomotor nerve

(third nerve), trochlear nerve (fourth nerve) ·≈–

abducens nerve (sixth nerve)

°“¬«‘¿“§»“ µ√å¢Õß‡ âπª√– “∑ ¡Õß∑’Ë„™â

§«∫§ÿ¡°“√°≈Õ°µ“ (√Ÿª∑’Ë 2)
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Third nerve ¡’ nucleus Õ¬Ÿà∑’Ë midbrain

√–¥—∫‡¥’¬«°—∫ superior colliculus ·≈–§àÕπ‰ª

∑“ß¥â“πÀ≈—ß µ‘¥°—∫ periaqueductal grey ·≈–

cerebral aqueduct „π nucleus ª√–°Õ∫¥â«¬

subnuclei 5 §Ÿà  ∑”ß“π·¬°°—π§«∫§ÿ¡°≈â“¡‡π◊ÈÕ

medial rectus, inferior rectus, inferior oblique,

pupillary sphincter ¢Õßµ“¢â“ß‡¥’¬«°—π ·≈–

§«∫§ÿ¡ superior rectus ¢Õßµ“¢â“ßµ√ß¢â“¡

πÕ°®“°π—Èπ¬—ß¡’Õ’°Àπ÷Ëß subnucleus ´÷Ëß‡ªìπ

single nucleus ∑”Àπâ“∑’Ë§«∫§ÿ¡°≈â“¡‡π◊ÈÕ levator

palpebrae superioris ¢Õßµ“∑—Èß 2 ¢â“ß  ¥—ßπ—Èπ

À“°‡°‘¥æ¬“∏‘ ¿“æ∑’Ëµ”·Àπàßπ’È  ºŸâªÉ«¬Õ“®¡’

Õ“°“√Àπ—ßµ“µ°∑—Èß 2 ¢â“ß À√◊Õ°≈Õ°µ“¢â“ßµ√ß

¢â“¡¢÷Èπ∫π‰¡à ‰¥â (®“°°“√ Ÿ≠‡ ’¬°“√∑”ß“π¢Õß

superior rectus ¢â“ßµ√ß¢â“¡) subnuclei ∑—ÈßÀ¡¥

„Àâ axon √«¡‡ªìπ°≈ÿà¡ fascicle (‡√’¬°«à“ fascicu-

lar part) ‡¥‘π∑“ßºà“π∫√‘‡«≥µà“ßÊ„π midbrain

‰¥â·°à red nucleus, substantia nigra ·≈–

corticospinal tract „π∑‘»∑“ß®“°¥â“πÀ≈—ß‰ª¥â“π

Àπâ“ ∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘ ‡™àπ ÕàÕπ·√ß§√÷Ëß´’°

À√◊Õ tremor √à«¡¥â«¬ third nerve ÕÕ°®“° mid-

brain ·≈–‡¢â“ Ÿà subarachnoid space „π à«π

√Ÿª∑’Ë 2. · ¥ß°“¬«‘¿“§»“ µ√å¢Õß‡ âπª√– “∑ ¡Õß∑’Ë„™â§«∫§ÿ¡°“√°≈Õ°µ“
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interpeduncular fossa ‚¥¬≈Õ¥√–À«à“ß pos-

terior cerebral artery ·≈– superior cerebellar

artery ¢π“π°—∫ posterior communication artery

(PComA) ÷́Ëß∑Õ¥µ—«Õ¬Ÿà¥â“π dorsomedial µàÕ

‡ âπª√– “∑ „°≈â°—∫µ”·Àπàß¢Õß pupillary fibers

„π third nerve À≈Õ¥‡≈◊Õ¥‚ªÉßæÕß¢ÕßÀ≈Õ¥‡≈◊Õ¥

¥—ß°≈à“« (PComA aneurysm) Õ“®°¥∑—∫ pupil-

lary fibers ·≈–∑”„Àâ√Ÿ¡à“πµ“¢¬“¬®“°°“√ Ÿ≠‡ ’¬

°“√∑”ß“π¢Õß pupillary sphincter  „π∑“ß°≈—∫

°—πºŸâªÉ«¬∑’Ë‡ âπª√– “∑¢“¥‡≈◊Õ¥ °≈ÿà¡ fibers ¥—ß

°≈à“«¡—°‰¡à ‰¥â√—∫º≈°√–∑∫®“°°“√¢“¥‡≈◊Õ¥·≈–

∑”„Àâ√Ÿ¡à“πµ“¡’¢π“¥ª°µ‘ ‡¡◊ËÕºà“π subarachnoid

space ‡ âπª√– “∑®–‡¥‘π∑“ß‡¢â“ Ÿà cavernous

sinus ·≈–«“ßµ—«Õ¬Ÿà∑’Ëºπ—ß  „π à«ππ’È third nerve

·¬°ÕÕ°‡ªìπ superior division (§«∫§ÿ¡ levator

palpebrae superioris, superior rectus) ·≈– in-

ferior division (§«∫§ÿ¡ medial, inferior rectus,

inferior oblique, pupillary sphincter) ∑’Ë∫√‘‡«≥

cavernous sinus  à«πÀπâ“ division ∑—Èß 2 ‡¥‘π

∑“ß‡¢â“ Ÿà orbit ‚¥¬≈Õ¥ºà“π‚æ√ß°√–¥Ÿ° superior

orbital fissure ·≈–Õ¬Ÿà¿“¬„π annulus of Zinn

´÷Ëß‡ªìπ«ß tendon ∑’Ë‡™◊ËÕ¡√–À«à“ß rectus muscle

∑—Èß 4

Fourth nerve §«∫§ÿ¡°“√∑”ß“π¢Õß°≈â“¡

‡π◊ÈÕµ“‡æ’¬ß¡—¥‡¥’¬« §◊Õ superior oblique ¡’

nucleus Õ¬Ÿà∑’Ë√Õ¬µàÕ√–À«à“ß midbrain ·≈– pons

√–¥—∫‡¥’¬«°—∫ inferior colliculus §àÕπ‰ª∑“ß¥â“π

À≈—ß fourth nerve ¡’§«“¡·µ°µà“ß®“°‡ âπª√– “∑

 ¡Õß§ŸàÕ◊ËπÊ §◊Õ ¡’ à«π fascicle ¬âÕπ‰ª∑“ß¥â“π

À≈—ßÕâÕ¡ cerebral aqueduct ·≈–¢â“¡‰ª¬—ß¥â“π

µ√ß¢â“¡∑’Ë∫√‘‡«≥À≈—ßµàÕ aqueduct (À√◊Õ‡√’¬° à«π

π’È«à“ anterior medullary velum) °àÕπ∑’Ë®–ÕÕ°

®“° brain stem ∑“ß¥â“πÀ≈—ß ÕâÕ¡¡“∑“ß¥â“π

Àπâ“ ≈—°…≥–∑“ß°“¬«‘¿“§π’È ∑”„Àâ fourth nerve

∫“¥‡®Á∫®“°°“√∑’Ë»’√…–‰¥â√—∫°“√°√–∑∫°√–‡∑◊Õπ

‰¥â∫àÕ¬°«à“‡ âπª√– “∑ ¡ÕßÕ◊ËπÊ fourth nerve

‡¢â“ Ÿà cavernous sinus ‚¥¬‡√’¬ßµ—«Õ¬Ÿà∑’Ëºπ—ß¢Õß

cavernous sinus „µâµàÕ third nerve °àÕπ∑’Ë®–

≈Õ¥ºà“π superior orbital fissure ‡æ◊ËÕ‡¢â“ Ÿà orbit

„πµ”·Àπàßπ’È  fourth nerve ®–Õ¬Ÿà Ÿß°«à“ third

nerve ·≈–Õ¬Ÿà¥â“ππÕ°¢Õß annulus of Zinn

Sixth nerve ¡’Àπâ“∑’Ë§«∫§ÿ¡°“√∑”ß“π¢Õß

°≈â“¡‡π◊ÈÕ lateral rectus ¡’ nucleus Õ¬Ÿà∑’Ë brain

stem √–¥—∫ pons ∑“ß¥â“πÀ≈—ß Àπâ“µàÕ fourth

ventricle °≈ÿà¡ fascicle ¢Õß sixth nerve ‡¥‘π∑“ß

®“°¥â“πÀ≈—ß¡“¥â“πÀπâ“‚¥¬ºà“π corticospinal

tract ·≈–‡¢â“ Ÿà subarachnoid space ∑“ß¥â“π

Àπâ“  nucleus ¢Õß sixth nerve ¡’≈—°…≥–æ‘‡»…

§◊Õ ¡’°≈ÿà¡ axon ¢Õß facial nerve (seventh

nerve) ¢â“ß‡¥’¬«°—π‚Õ∫√Õ∫ ·≈–Õ¬Ÿà „°≈â™‘¥°—∫

medial longitudinal fasciculus (MLF) ÷́Ëß‡ªìπ

°≈ÿà¡ axon ¢Õß interneuron ∑’Ë‡™◊ËÕ¡√–À«à“ß

abducens nucleus ·≈– medial rectus sub-

nucleus ¢Õß oculomotor nucleus  æ¬“∏‘ ¿“æ

¢Õß sixth nerve „π∫√‘‡«≥π’È®÷ß¡—°æ∫Õ“°“√

„∫Àπâ“‡ªìπÕ—¡æ“µ§√÷Ëß´’° À√◊Õ¡’Õ“°“√ gaze

palsy ®“°æ¬“∏‘ ¿“æ¢Õß MLF √à«¡¥â«¬  „π à«π

subarachnoid part ‡ âπª√– “∑∑’ËÕÕ°®“° brain

stem ®–∑Õ¥¢÷Èπ‰ªµ“¡ —π°√–¥Ÿ° clivus ·≈–≈Õ¥

„µâ petroclinoid ligament °àÕπ∑’Ë®–‡¢â“ Ÿà caver-

nous sinus ºà“π Dorelloûs canal ¿“¬„π

cavernous sinus  ‡ âπª√– “∑ à«ππ’È¡’§«“¡·µ°

µà“ß®“° third ·≈– fourth nerve §◊Õ sixth nerve

‰¡à‰¥â«“ßµ—«Õ¬Ÿàµ‘¥ºπ—ß À“°·µàÕ¬Ÿà¿“¬„π cavernous

sinus body „°≈â‡§’¬ß°—∫À≈Õ¥‡≈◊Õ¥·¥ß internal

carotid ¥—ßπ—Èπ„πºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°µ‘¢ÕßÀ≈Õ¥
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‡≈◊Õ¥·¥ß internal carotid „π∫√‘‡«≥ cavernous

sinus ®–æ∫ sixth nerve palsy ‰¥â¡“°°«à“ third

·≈– fourth nerve palsy À≈—ß®“°ºà“π cavernous

sinus ‡ âπª√– “∑®–‡¥‘π∑“ß‡¢â“ Ÿà orbit ºà“π

∑“ß superior orbital fissure ‚¥¬«“ßµ—«Õ¬Ÿà¿“¬„π

annulus of Zinn ‡™àπ‡¥’¬«°—∫ third nerve

≈—°…≥–∑“ß§≈‘π‘°·≈–°“√¥Ÿ·≈ºŸâªÉ«¬∑’Ë¡’
§«“¡º‘¥ª°µ‘¢Õß‡ âπª√– “∑∑’Ë „™â „π°“√
°≈Õ°µ“
Third nerve palsy

ºŸâªÉ«¬∑’Ë¡’√Õ¬‚√§¢Õß third nerve ®–¡“æ∫

·æ∑¬å¥â«¬Õ“°“√¡Õß‡ÀÁπ¿“æ ấÕπ·≈–/À√◊ÕÀπ—ßµ“

µ° ∑—Èßπ’È¢÷Èπ°—∫µ”·Àπàß·≈–™π‘¥¢Õß√Õ¬‚√§ Õ“®

·∫àßª√–‡¿∑‰¥â‡ªìπºŸâªÉ«¬∑’Ë¡’Õ—¡æ“µ¢Õß‡ âπª√– “∑

·∫∫ ¡∫Ÿ√≥å (complete third nerve palsy) ·≈–

∫“ß à«π (partial third nerve palsy)

1. Complete third nerve palsy ºŸâªÉ«¬

°≈ÿà¡π’È®–¡’Õ“°“√· ¥ß §◊Õ ‰¡à “¡“√∂°≈Õ°µ“‡¢â“

„π (adduction)  ¢÷Èπ∫π (supraduction)  ≈ß≈à“ß

(infraduction) ∑”„Àâ‡°‘¥¿“«–µ“‡À≈àÕÕ°πÕ°·≈–

≈ß≈à“ß (exotropia ·≈– hypotropia) ‡π◊ËÕß®“°

°≈â“¡‡π◊ÈÕ lateral rectus ·≈– superior oblique

´÷Ëß¡’Àπâ“∑’Ë°≈Õ°µ“ÕÕ°πÕ°·≈–≈ß≈à“ß ¬—ß “¡“√∂

∑”ß“π‰¥âµ“¡ª°µ‘ ºŸâªÉ«¬¡—°¡’Õ“°“√Àπ—ßµ“µ°

√à«¡¥â«¬ ‡π◊ËÕß®“°°“√‡ ’¬°“√∑”ß“π¢Õß levator

palpebrae superioris (√Ÿª∑’Ë 3) ºŸâªÉ«¬∑’Ë¡’Àπ—ßµ“

µ°‡≈Á°πâÕ¬·≈–Àπ—ßµ“‰¡à ‰¥â∫¥∫—ß√Ÿ¡à“πµ“ ®–¡’

Õ“°“√¡Õß‡ÀÁπ¿“æ´âÕπ  „π∑“ß°≈—∫°—πºŸâªÉ«¬∑’Ë¡’

Àπ—ßµ“ªî¥ π‘∑®–‰¡à‡ÀÁπ¿“æ´âÕπ ‡æ√“–¡Õß‡ÀÁπ

√Ÿª∑’Ë 3. · ¥ß°“√°≈Õ°µ“∑’Ëº‘¥ª°µ‘¢ÕßºŸâªÉ«¬¿“«– right complete third nerve palsy with pupillary involve-

ment ®–‡ÀÁπ«à“ºŸâªÉ«¬¡’Àπ—ßµ“¢«“µ° ·≈–µ“¢«“‰¡à “¡“√∂°≈Õ°µ“∑‘»∑“ßÕ◊Ëπ‰¥âπÕ°®“°°≈Õ°µ“ÕÕ°

πÕ°



330 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

¿“æ®“°µ“‡æ’¬ß¢â“ß‡¥’¬« °“√ approach ºŸâªÉ«¬

complete third nerve palsy „Àâ‡√‘Ë¡®“°°“√

æ‘®“√≥“«à“ ºŸâªÉ«¬¡’√Ÿ¡à“πµ“¢¬“¬º‘¥ª°µ‘ (mydria-

sis) ·≈–‰¡àµÕ∫ πÕßµàÕ· ßÀ√◊Õ‰¡à ´÷ËßÕ“°“√

· ¥ß¥—ß°≈à“«‡°‘¥®“°°“√ Ÿ≠‡ ’¬°“√∑”ß“π¢Õß

pupillary sphincter ∑’Ë§«∫§ÿ¡‚¥¬ third nerve

À“°ºŸâªÉ«¬¡’√Ÿ¡à“πµ“¢¬“¬º‘¥ª°µ‘√à«¡¥â«¬ (com-

plete third nerve palsy with pupillary involve-

ment) „Àâ√–≈÷°‡ ¡Õ«à“ºŸâªÉ«¬Õ“®¡’ PComA

aneurysm ®π°«à“®– “¡“√∂«‘π‘®©—¬·¬°‚√§‡ªìπ

Õ¬à“ßÕ◊Ëπ‰¥â ‡æ√“–¿“«–π’È‡ªìπ¿“«–√’∫¥à«π∑’ËÕ“®

‡ªìπÕ—πµ√“¬∂÷ß™’«‘µÀ“°‰¡à‰¥â√—∫°“√√—°…“∑—π‡«≈“ ºŸâ

ªÉ«¬§«√‰¥â√—∫°“√µ√«®«‘π‘®©—¬¥â«¬°“√µ√«®∑“ß

√—ß ’«‘∑¬“¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß ‰¥â·°à computed

tomogram angiogram (CTA) À√◊Õ magnetic

resonance angiogram (MRA)  „π°“√µ√«®À“

PComA aneurysm π—Èπ CTA ¡’§«“¡‰« Ÿß°«à“

MRA  ·µàÕ¬à“ß‰√°Áµ“¡ MRA ÷́Ëß∑”√à«¡°—∫°“√

∑” MRI  “¡“√∂µ√«®À“√Õ¬‚√§Õ◊ËπÊ¢Õß ¡Õß

‰¥â¥’°«à“ CT „π°√≥’∑’Ë‰¡àæ∫ aneurysm  Õ¬à“ß‰√

°Áµ“¡ À“°º≈°“√µ√«®‡ªìπ≈∫·≈–≈—°…≥–∑“ß

§≈‘π‘°‡¢â“‰¥â°—∫ aneurysm ·π–π”„Àâ∑” angio-

gram ÷́Ëß‡ªìπ gold standard ¢Õß°“√«‘π‘®©—¬

¿“«–¥—ß°≈à“«(9) °“√‡≈◊Õ°„™â CTA À√◊Õ MRA „π

°√≥’∑’Ë√Ÿ¡à“πµ“µÕ∫ πÕßµàÕ· ß·≈–¡’¢π“¥ª°µ‘

(complete third nerve palsy with pupillary

sparing) „Àâ∑”°“√µ√«®À“‚√§°≈ÿà¡ microvas-

culopathy ‰¥â·°à ‡∫“À«“π §«“¡¥—π‚≈À‘µ Ÿß ·≈–

‰¢¡—π„π‡≈◊Õ¥ Ÿß ºŸâªÉ«¬∑’Ë¡’¿“«– complete third

nerve palsy with pupillary sparing  à«π¡“°

¡—°¡’ “‡Àµÿ®“°‚√§°≈ÿà¡¥—ß°≈à“« ·≈–¡—°À“¬‰¥â‡Õß

¿“¬„π 3-6 ‡¥◊Õπ  Õ¬à“ß‰√°Áµ“¡„π°≈ÿà¡ºŸâªÉ«¬ com-

plete third nerve palsy ®“° PComA aneurysm

Õ“®µ√«®‰¡àæ∫°“√¢¬“¬¢Õß√Ÿ¡à“πµ“„π™à«ß 5-7

«—π·√°‰¥â(10)  ¥—ßπ—Èπ®÷ß§«√µ‘¥µ“¡ºŸâªÉ«¬∑’Ë 1  —ª¥“Àå

‡æ◊ËÕ‡ΩÑ“√–«—ß·≈–µ√«®À“§«“¡º‘¥ª°µ‘¢Õß√Ÿ¡à“πµ“

‡ ¡Õ

2. Partial/divisional third nerve palsy

∑’Ëæ∫∫àÕ¬ ‰¥â·°à superior divisional palsy ‚¥¬

ºŸâªÉ«¬®–¡’Àπ—ßµ“µ°·≈–°≈Õ°µ“¢÷Èπ∫π‰¡à‰¥â ·≈–

inferior divisional palsy ‚¥¬ºŸâªÉ«¬®–°≈Õ°µ“

‡¢â“„π ≈ß≈à“ß‰¡à‰¥â ·≈–¡—°æ∫¡’√Ÿ¡à“πµ“¢¬“¬√à«¡

¥â«¬  ºŸâªÉ«¬¥—ß°≈à“«¡—°¡’√Õ¬‚√§Õ¬Ÿà∫√‘‡«≥ anterior

cavernous sinus ®π∂÷ß„π‡∫â“µ“ ·≈–Õ“®æ∫

Õ“°“√· ¥ß∑’Ë‡°‘¥®“°§«“¡º‘¥ª°µ‘¢Õß‡∫â“µ“ ‰¥â·°à

µ“¡—« µ“‚ªπ ª«¥‡∫â“µ“ À≈Õ¥‡≈◊Õ¥∫√‘‡«≥µ“¢“«

Àß‘°ßÕ·≈–‚ªÉßæÕß (dilated, tortuous episcleral

vessel) ºŸâªÉ«¬§«√‰¥â√—∫°“√µ√«®«‘π‘®©—¬¥â«¬°“√

∑” MRI ∫√‘‡«≥ orbit ·≈– cavernous sinus

Õ¬à“ß‰√°Áµ“¡√Õ¬‚√§„π fascicular part ¢Õß third

nerve °Á “¡“√∂· ¥ßÕ“°“√·∫∫ divisional À√◊Õ

partial third nerve palsy ‰¥â‡™àπ°—π(11-13) ®–‡ÀÁπ

«à“¿“«– partial third nerve palsy ¡—°µâÕß°“√

°“√«‘π‘®©—¬¥â«¬°“√∑” MRI µà“ß®“°¿“«– com-

plete third nerve palsy with pupillary sparing

∑—Èßπ’Èæ÷ß√–≈÷°«à“ºŸâªÉ«¬ partial third nerve palsy

¡—°¡’§«“¡º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕµ“¡“°°«à“ 1 ¡—¥

À“°ºŸâªÉ«¬¡’§«“¡º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕµ“∑’Ë§«∫§ÿ¡

‚¥¬ third nerve ‡æ’¬ß¡—¥‡¥’¬« ‡™àπ medial rectus

´÷Ëß∑”„Àâ ‰¡à “¡“√∂°≈Õ°µ“‡¢â“„π‰¥â‡æ’¬ßÕ¬à“ß‡¥’¬«

¡—°®–‡°‘¥®“° “‡ÀµÿÕ◊Ëπ ‰¥â·°à ‚√§ myasthenia

gravis (MG) À√◊Õ internuclear ophthalmoplegia

(INO) ‡ªìπµâπ

Fourth nerve palsy

ºŸâªÉ«¬∑’Ë¡’¿“«– fourth nerve palsy ¡—°¡’
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Õ“°“√‡ÀÁπ¿“æ´âÕπ„π·π«∫π≈à“ß ·π«‡©’¬ß À√◊Õ

¿“æ´âÕπ·∫∫ torsion √à«¡°—∫°“√‡Õ’¬ß»’√…– (head

tilt) ‰ª∑“ß¥â“πµ√ß¢â“¡°—∫¢â“ß∑’Ë¡’æ¬“∏‘ ¿“æ ´÷Ëß

¡—°¬“°µàÕ°“√«‘π‘®©—¬·¬°®“°‚√§Õ◊ËπÊ ∑’Ë∑”„Àâ‡°‘¥

Õ“°“√·∫∫‡¥’¬«°—π ‰¥â·°à skew deviation, myas-

thenia gravis, thyroid associated ophthal-

mopathy  ºŸâªÉ«¬ fourth nerve palsy ¡’Õ“°“√

· ¥ß §◊Õ µ“‡À≈à¢÷Èπ∫π„π¢â“ß∑’Ëº‘¥ª°µ‘  Õ“®µ√«®

æ∫ superior oblique underaction ‰¥â   “¡“√∂

µ√«®‚¥¬„ÀâºŸâªÉ«¬¡Õß≈ß≈à“ß‡¢â“„π ·≈–‡ª√’¬∫‡∑’¬∫

√–¥—∫¢Õß superior limbus √–À«à“ßµ“ 2 ¢â“ß „π

fourth nerve palsy limbus ¢Õßµ“¢â“ß∑’Ë¡’æ¬“∏‘

 ¿“æ®–Õ¬Ÿà Ÿß°«à“µ“Õ’°¢â“ß¢≥–∑’Ëµ“π—Èπ°≈Õ°≈ß

≈à“ß‡¢â“„π  Õ¬à“ß‰√°Áµ“¡ºŸâªÉ«¬∑’Ë¡’Õ“°“√‰¡à¡“° ®–

‰¡àª√“°ØÕ“°“√· ¥ß¥—ß°≈à“«„Àâ‡ÀÁπ °“√«‘π‘®©—¬

fourth nerve palsy ∑”‰¥â ‚¥¬°“√«—¥¡ÿ¡‡¢„π

∑‘»∑“ßµà“ßÊ ‰¥â·°à ∑à“¡Õß´â“¬ ¡Õß¢«“ ¢÷Èπ∫π ≈ß

≈à“ß ‡Õ’¬ß»’√…–‰ª∑“ß´â“¬·≈–¢«“  ºŸâªÉ«¬ fourth

nerve palsy ®–¡’¡ÿ¡‡¢¡“°¢÷Èπ„π∑‘»∑“ß∑’Ë¡Õß‰ª

¥â“πµ√ß¢â“¡°—∫¢â“ß∑’Ë¡’æ¬“∏‘ ¿“æ ¡Õß≈ß≈à“ß

·≈–‡Õ’¬ß»’√…–‰ª¥â“π‡¥’¬«°—∫¢â“ß∑’Ë¡’æ¬“∏‘ ¿“æ

µ—«Õ¬à“ß‡™àπ À“°ºŸâªÉ«¬¡’ right fourth nerve palsy

ºŸâªÉ«¬®–¡’ right hypertropia ´÷Ëß«—¥¡ÿ¡‡¢‰¥â¡“°

¢÷Èπ‡¡◊ËÕ°≈Õ°µ“‰ª∑“ß´â“¬ ‡ß¬Àπâ“ (§◊Õ°“√¡Õß≈ß)

·≈–‡Õ’¬ß»’√…–‰ª∑“ß¢«“  Õ¬à“ß‰√°Á¥’°“√µ√«®¥—ß

°≈à“«Õ“®‰¡à “¡“√∂·¬°‚√§ skew deviation ‰¥â

·µà “¡“√∂„™â°“√µ√«® upright-supine test ‚¥¬

«—¥¡ÿ¡‡¢‡∑’¬∫°—π√–À«à“ß∑à“π—Ëß·≈–∑à“πÕπ À“°¡ÿ¡

‡¢∑’Ë«—¥‰¥â„π∑à“πÕπ πâÕ¬°«à“∑à“π—Ëßµ—Èß·µà√âÕ¬≈– 50

¢÷Èπ‰ª ·ª≈«à“ test „Àâº≈∫«° ·≈–ºŸâªÉ«¬πà“®–‡ªìπ

skew deviation ‚¥¬¡’§«“¡‰«·≈–§«“¡®”‡æ“–

 Ÿß∂÷ß√âÕ¬≈– 80 ·≈–√âÕ¬≈– 100 µ“¡≈”¥—∫(14) ®–

‡ÀÁπ«à“ fourth nerve palsy ‡ªìπ¿“«–∑’Ë§àÕπ¢â“ß

¬ÿàß¬“°µàÕ°“√«‘π‘®©—¬ ·µà¡—°‰¡à ‰¥â‡°‘¥®“°¿“«–∑’Ë

‡ªìπÕ—πµ√“¬∂÷ß™’«‘µ  “‡Àµÿ∑’Ëæ∫∫àÕ¬ ‰¥â·°à con-

genital fourth nerve palsy, head trauma ·≈–

post-surgery ∑’Ë‡°‘¥®“° intracranial tumor À√◊Õ

brain stem stroke æ∫‰¥â§àÕπ¢â“ßπâÕ¬ ·≈–¡—°

µ√«®æ∫Õ“°“√· ¥ß∑“ß√–∫∫ª√– “∑Õ◊ËπÊ √à«¡

¥â«¬(15)

Sixth nerve palsy

ºŸâªÉ«¬ isolated sixth nerve palsy ®–¡’

Õ“°“√‡ÀÁπ¿“æ ấÕπ„π·π« ấ“¬¢«“‡∑à“π—Èπ  „π

ºŸâªÉ«¬∑’Ë¡’Õ“°“√¡“° ®–µ√«®æ∫«à“µ“¢â“ß∑’Ë‡ªìπ‰¡à

 “¡“√∂°≈Õ°ÕÕ°πÕ°‰¥â (limitation of ab-

duction) Õ¬à“ß™—¥‡®π ·≈–µ√«®æ∫µ“‡À≈à‡¢â“„π

„π∑à“¡Õßµ√ß  ”À√—∫„πºŸâªÉ«¬∑’ËÕ“°“√‡ªìπ‰¡à¡“°

Õ“®µ√«®‰¡àæ∫Õ“°“√· ¥ß¥—ß°≈à“« „Àâ∑”°“√«—¥

¡ÿ¡‡¢„π∑à“¡Õß´â“¬·≈–¡Õß¢«“‡∑’¬∫°—∫∑à“¡Õßµ√ß

®–æ∫«à“ºŸâ∑’Ë¡’ sixth nerve palsy ®–¡’¡ÿ¡‡¢‡æ‘Ë¡

¡“°¢÷Èπ„π∑à“¡Õß‰ª¥â“π‡¥’¬«°—∫¢â“ß∑’Ë¡’æ¬“∏‘ ¿“æ

·≈–¡ÿ¡‡¢≈¥≈ßÀ√◊Õ‡ªìπ»Ÿπ¬å „π∑‘»∑“ß∑’Ë¡Õß‰ª

¥â“πµ√ß¢â“¡ „πºŸâªÉ«¬ sixth nerve palsy „Àâæ÷ß

√–≈÷°«à“ºŸâªÉ«¬Õ“®¡’¿“«–§«“¡¥—π„π‚æ√ß»’√…– Ÿß

(high intracranial pressure) §«√∑”°“√´—°

ª√–«—µ‘‡æ‘Ë¡‡µ‘¡ ‰¥â·°à Õ“°“√ª«¥»’√…– °“√‡ÀÁπ

¿“æ¡◊¥‡ªìπ∫“ß‡«≈“ §≈◊Ëπ‰ â Õ“‡®’¬π ‰¥â¬‘π‡ ’¬ß

À÷ËßÊ º‘¥ª°µ‘ ‡ªìπµâπ √à«¡°—∫µ√«®À“°“√∫«¡¢Õß

¢—È«ª√– “∑µ“ (papilledema) À“°¡’Õ“°“√·≈–

Õ“°“√· ¥ß‡À≈à“π’È  ºŸâªÉ«¬µâÕß‰¥â√—∫°“√µ√«®À“

 “‡Àµÿ¢Õß¿“«–§«“¡¥—π„π‚æ√ß»’√…– Ÿß ‚¥¬°“√

µ√«® MRI  ¡Õß ·≈–∑”°“√‡®“–πÈ”‰¢ —πÀ≈—ß‡æ◊ËÕ

«—¥§«“¡¥—π·≈– àßµ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√  “‡Àµÿ

Õ◊ËπÊ ¢Õß sixth nerve palsy ‰¥â·°à microvas-

culopathy, intracranial tumor, demyelination
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 “‡Àµÿ∑’Ëæ∫∫àÕ¬„π°≈ÿà¡ºŸâªÉ«¬Õ“¬ÿ 50 ªï¢÷Èπ‰ª·≈–¡’

ªí®®—¬‡ ’Ë¬ß™—¥‡®π ‰¥â·°à microvasculopathy ÷́Ëß

¿“«–π’È “¡“√∂À“¬‰¥â‡Õß¿“¬„π√–¬–‡«≈“ 3-6 ‡¥◊Õπ

·≈–‰¡àµâÕß°“√°“√µ√«® MRI À√◊Õ°“√√—°…“„¥Ê

πÕ°®“°°“√§«∫§ÿ¡‚√§∑’Ë‡ªìπ “‡Àµÿ „π°≈ÿà¡ºŸâªÉ«¬

∑’ËÕ“¬ÿπâÕ¬°«à“ 50 ªï   “‡Àµÿ∑’Ëæ∫∫àÕ¬ ‰¥â·°à

intracranial tumor ·≈– multiple sclerosis ®÷ß

·π–π”„Àâ àßµ√«® MRI  ¡Õß„πºŸâªÉ«¬°≈ÿà¡π’È(16)

πÕ°®“°æ¬“∏‘ ¿“æ¢Õß‡ âπª√– “∑ ¡Õß

¥—ß°≈à“« ‚√§¢Õß neuromuscular junction ¬—ß

∑”„Àâ‡°‘¥Õ“°“√¡Õß‡ÀÁπ¿“æ´âÕπ‰¥â  ‚√§„π°≈ÿà¡π’È∑’Ë

æ∫∫àÕ¬ ‰¥â·°à myasthenia gravis (MG) ´÷Ëß‡ªìπ

‚√§∑’ËºŸâªÉ«¬¡’ antibody µàÕ acetylcholine recep-

tor (AchR Ab) ∑’Ë∫√‘‡«≥ post-synaptic striated

muscle ºŸâªÉ«¬ MG ¡—°¡’Õ“°“√¿“æ´âÕπ√à«¡°—∫

Àπ—ßµ“µ° ´÷ËßÕ“°“√®–¥’¢÷Èπ„πµÕπ‡™â“À√◊ÕÀ≈—ß°“√

æ—°ºàÕπ·≈–·¬à≈ß„π‡«≈“∫à“¬À√◊Õ‡¬Áπ À√◊Õ‡«≈“∑’Ë

‡Àπ◊ËÕ¬≈â“ ∫“ß§√—Èß “¡“√∂µ√«®æ∫°“√‡Àπ◊ËÕ¬≈â“

¢ÕßÀπ—ßµ“‰¥â ‡¡◊ËÕ„ÀâºŸâªÉ«¬°≈Õ°µ“¢÷Èπ∫π§â“ß‰«â ®–

 “¡“√∂‡ÀÁπÀπ—ßµ“§àÕ¬Ê ‡§≈◊ËÕπªî¥≈ß (fatigue

test) ‚√§π’È “¡“√∂· ¥ßÕ“°“√§≈â“¬°—∫ cranial

nerve palsy ‰¥â∑ÿ°√Ÿª·∫∫  ¬°‡«âπ§«“¡º‘¥ª°µ‘¢Õß

pupil   °“√«‘π‘®©—¬ MG ∑”‰¥â‚¥¬°“√ àßµ√«®∑“ß

ÀâÕßªØ‘∫—µ‘°“√ ‰¥â·°à °“√ àßµ√«®√–¥—∫ AchR Ab

„π ’́√—Ë¡  °“√µ√«® single fiber electromyography

À√◊Õ repetitive nerve stimulation test °“√µ√«®

‡À≈à“π’È¡’§«“¡‰«·≈–§«“¡®”‡æ“– Ÿß„π°“√«‘π‘®©—¬

generalized MG ·µà¡’§«“¡‰«µË”„π ocular MG(17)

¥—ßπ—ÈπÕ“®¡’§«“¡®”‡ªìπµâÕßæ‘®“√≥“®“°º≈°“√

µ√«®À≈“¬ÊÕ¬à“ß √«¡∂÷ß≈—°…≥–∑“ß§≈‘π‘°√à«¡°—π

°“√√—°…“‚√§ MG ª√–°Õ∫¥â«¬°“√√—°…“¥â«¬

pyridostigmine √à«¡°—∫ systemic corticosteroid

À√◊Õ immunosuppressive agent Õ◊ËπÊ

Õ“°“√‡ÀÁπ¿“æ ấÕπ¡’ “‡Àµÿ®“°‚√§∑“ßµ“

‚√§°≈â“¡‡π◊ÈÕµ“ ·≈–‚√§∑“ß√–∫∫ª√– “∑ ´÷Ëß‚√§

‡À≈à“π’È¡’·π«∑“ß°“√√—°…“∑’Ëµà“ß°—π  °“√ approach

ºŸâªÉ«¬Õ¬à“ß‡ªìπ√–∫∫ ‡æ◊ËÕ«‘π‘®©—¬·¬°‚√§∑’Ë‡°’Ë¬«

¢âÕß®÷ß‡ªìπ ‘Ëß ”§—≠„π°“√¥Ÿ·≈√—°…“Õ“°“√¿“æ´âÕπ

·≈–™à«¬«‘π‘®©—¬‚√§∑’Ë‡ªìπÕ—πµ√“¬∂÷ß™’«‘µ
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34

Õ“°“√∑“ßµ“®“°‚√§‰∑√Õ¬¥å
(thyroid ophthalmopathy)

«√√≥°√≥å æƒ°…“°√
ΩÉ“¬®—°…ÿ«‘∑¬“ ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬

∫∑π”
Õ“°“√∑“ßµ“®“°‚√§‰∑√Õ¬¥å ¡’™◊ËÕ‡√’¬°„π∑“ß°“√·æ∑¬å∑’ËÀ≈“°À≈“¬ ‡™àπ thyroid eye disease

(TED), Graves ophthalmopathy (GO), thyroid-associated ophthalmopathy (TAO) ‡ªìπµâπ  ÷́Ëß‚√§π’È

‡°’Ë¬«¢âÕß°—∫§«“¡º‘¥ª°µ‘¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π„π√à“ß°“¬  „π¿“«–ª°µ‘√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬§π‡√“®–

 “¡“√∂·¬°·¬–‡π◊ÈÕ‡¬◊ËÕª°µ‘·≈–‡π◊ÈÕ‡¬◊ËÕ∑’Ë‡√‘Ë¡¡’§«“¡º‘¥ª°µ‘‡°‘¥¢÷Èπ‰¥â  ∑”„Àâ¡’°“√ √â“ß ‘Ëß∑’Ë‡√’¬°«à“  “√¿Ÿ¡‘

µâ“π∑“π (antibody) ÕÕ°¡“π—Èπ  Õ¬Ÿà„πª√‘¡“≥∑’ËæÕ‡À¡“– ·≈–‰¡à‡¢â“‰ª¡’º≈‡ ’¬µàÕ‡π◊ÈÕ‡¬◊ËÕª°µ‘  ·µà„π

ºŸâªÉ«¬∑’Ë¡’¿“«–Õ“°“√∑“ßµ“®“°‚√§‰∑√Õ¬¥åπ’È  “√¿Ÿ¡‘µâ“π∑“π®–‡¢â“‰ª°√–µÿâπ°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√°≈Õ°µ“

´÷Ëß‡ªìπ‡π◊ÈÕ‡¬◊ËÕ∑’Ëª°µ‘„Àâ¡’°“√¢¬“¬¢π“¥¢÷Èπ ·≈–¬—ß°√–µÿâπ‡π◊ÈÕ‡¬◊ËÕ‚¥¬√Õ∫≈Ÿ°µ“‡°‘¥°“√Õ—°‡ ∫¢÷Èπ ∑”„Àâ‡°‘¥

Õ“°“√·≈–Õ“°“√· ¥ßµà“ßÊ¢÷Èπ

°“¬«‘¿“§·≈–°≈‰°°“√‡°‘¥‚√§(1)

≈Ÿ°µ“ (eyeball) ¢Õß§π‡√“π—Èπ «“ßµ—«Õ¬Ÿà„π‡∫â“µ“ ÷́Ëß°Á§◊Õ‡∫â“°√–¥Ÿ° (orbital bone) π—Ëπ‡Õß  °“√∑’Ë

§π‡√“®–°≈Õ°µ“‰¥âπ—Èπ µâÕßÕ“»—¬°≈â“¡‡π◊ÈÕµ“ (extraocular muscles) ∑’ËÕ¬Ÿà√Õ∫≈Ÿ°µ“  ´÷Ëß¡’∑—ÈßÀ¡¥ 6 ¡—¥

·µà°≈â“¡‡π◊ÈÕ∑’Ë¡—°æ∫§«“¡º‘¥ª°µ‘®“°‚√§‰∑√Õ¬¥å §◊Õ °≈â“¡‡π◊ÈÕ°≈ÿà¡‡√°µ—  (rectus muscles)  ÷́Ëß¡’∑—ÈßÀ¡¥

4 ¡—¥ ‰¥â·°à  Õ‘πøï‡√’¬‡√°µ—  (inferior rectus)  ÿ́ªæ’‡√’¬‡√°µ—  (superior rectus)  ¡’‡¥’¬≈‡√°µ—  (medial
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rectus)  ·≈–‚∑√Õ≈‡√°µ—  (lateral rectus) (√Ÿª∑’Ë 1)

®“°À≈—°∞“π„πªí®®ÿ∫—π¬—ß‰¡à “¡“√∂ √ÿª “‡Àµÿ∑’Ë°àÕ

„Àâ‡°‘¥‚√§‰¥âÕ¬à“ß™—¥‡®π ¡’°“√»÷°…“„πÀâÕß∑¥≈Õß

æ∫«à“ ‰ø‚∫√∫≈“ ∑’ËÕ¬Ÿà„π‡∫â“µ“ (orbital fibro-

blast) ‡ªìπ‡ªÑ“À¡“¬∑’Ë ”§—≠¢Õß°√–∫«π°“√Õ—°‡ ∫

®“°‚√§‰∑√Õ¬¥å∑“ßµ“π’È ‡¡◊ËÕ‡°‘¥Õ“°“√∑“ßµ“®“°

‚√§‰∑√Õ¬¥å¢÷Èπ  “√¿Ÿ¡‘µâ“π∑“π®–°√–µÿâπ‰ø‚∫√∫≈“ 

∑’Ë∫√‘‡«≥‡∫â“µ“ ´÷Ëß¡’Õ¬Ÿà∑—Èß„π°≈â“¡‡π◊ÈÕµ“ ·≈–‰¢¡—π

„π‡∫â“µ“ À“° àßº≈∑’Ë°≈â“¡‡π◊ÈÕµ“¡“° °≈â“¡‡π◊ÈÕ

‡À≈à“π’È®–¢¬“¬„À≠à¢÷Èπ „π¢≥–∑’Ë°√–¥Ÿ°‡∫â“µ“‰¡à

 “¡“√∂¢¬“¬µ—«‰¥â ®÷ß àßº≈„Àâµ“‚ªπÕÕ°¡“¥â“π

Àπâ“·∑π À√◊Õ∑”„Àâ≈Ÿ°µ“¡’°“√¢¬—∫‰¡àÕ¬Ÿà„πµ”·Àπàß

ª°µ‘  À“°°≈â“¡‡π◊ÈÕµ“¡’°“√¢¬“¬¢π“¥¡“° Õ“®

°¥∑—∫‡ âπª√– “∑µ“ ∑”„Àâ°“√¡Õß‡ÀÁπ·¬à≈ß‰¥â ·µà

À“° àßº≈µàÕ‰¢¡—π„π‡∫â“µ“¡“° ‰¢¡—π„π‡∫â“µ“®–¡’

°“√¢¬“¬µ—«‡™àπ°—π  πÕ°®“°π’È “√¿Ÿ¡‘µâ“π∑“π¬—ß

°√–µÿâπ„Àâ‡°‘¥°“√Õ—°‡ ∫¢Õß‡¬◊ËÕµ“ (conjunctiva)

∑”„Àâ‡°‘¥°“√∫«¡ ·¥ß ·≈–Õ—°‡ ∫¢÷Èπ

¿“«–π’È —¡æ—π∏å°—∫‚√§‰∑√Õ¬¥åµà“ßÊÕ¬à“ß‰√
∫â“ß(1)

À≈“¬§π¡’¢âÕ ß —¬«à“µâÕß‡ªìπ‰∑√Õ¬¥å‡ªìπæ‘…

∑’Ë¡’√–¥—∫‰∑√Õ¬¥åŒÕ√å‚¡π∑’Ë Ÿß°«à“ª°µ‘‡∑à“π—ÈπÀ√◊Õ

‰¡à®÷ß®–∑”„Àâ‡°‘¥¿“«–π’È   ®“°°“√»÷°…“æ∫«à“√âÕ¬≈–

90 ¢ÕßºŸâªÉ«¬∑’Ë¡’Õ“°“√∑“ßµ“®“°‚√§‰∑√Õ¬¥åπ—Èπ

 —¡æ—π∏å°—∫‰∑√Õ¬¥å‡ªìπæ‘… (Graves hyperthyroidism)

√âÕ¬≈– 6 ¢ÕßºŸâªÉ«¬¡’√–¥—∫‰∑√Õ¬¥åŒÕ√å‚¡πª°µ‘  √âÕ¬

≈– 3 ¢ÕßºŸâªÉ«¬¡’¿“«–‰∑√Õ¬¥åÕ—°‡ ∫™π‘¥Œ“™‘‚¡‚µ

(Hashimoto thyroiditis)   √âÕ¬≈– 1 ¢ÕßºŸâªÉ«¬¡’

√–¥—∫‰∑√Õ¬¥åµË”™π‘¥ª∞¡¿Ÿ¡‘ (primary hypothy-

roidism) ®–‡ÀÁπ‰¥â«à“ “¡“√∂æ∫Õ“°“√∑“ßµ“®“°

‚√§‰∑√Õ¬¥å‰¥â¡“°„πºŸâªÉ«¬∑’Ë¡’¿“«–‰∑√Õ¬¥å‡ªìπæ‘…

·µà°Á “¡“√∂æ∫„π‚√§‰∑√Õ¬¥åÕ◊ËπÊ ‰¥â‡™àπ°—π  πÕ°®“°

π’È√âÕ¬≈– 20 ¢ÕßºŸâªÉ«¬®–æ∫‚√§‰∑√Õ¬¥åæ√âÕ¡‰ª°—∫

Õ“°“√∑“ßµ“  √âÕ¬≈– 60 ¢ÕßºŸâªÉ«¬‚√§‰∑√Õ¬¥å  ®–

‡°‘¥Õ“°“√∑“ßµ“‰¥â¿“¬„π 1 ªïÀ≈—ß®“°‡°‘¥‚√§‰∑√Õ¬¥å

„π¡ÿ¡°≈—∫°—π∂â“ºŸâªÉ«¬¡’Õ“°“√∑“ßµ“®“°‚√§‰∑√Õ¬¥å

√Ÿª∑’Ë 1. · ¥ß°≈â“¡‡π◊ÈÕ‡≈°µ— ‚¥¬√Õ∫≈Ÿ°µ“·≈–‡ âπª√– “∑µ“
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·µàµ√«®√–¥—∫‰∑√Õ¬¥åŒÕ√å‚¡π·≈â«Õ¬Ÿà„π‡°≥±åª°µ‘

„π 1  ªï æ∫«à“¡’ºŸâªÉ«¬ª√–¡“≥√âÕ¬≈– 25 ∑’Ë‡°‘¥

‚√§‰∑√Õ¬¥å¢÷Èπ ·≈–„π 5 ªï®–æ∫ºŸâªÉ«¬∑’Ë‡°‘¥‚√§

‰∑√Õ¬¥å‰¥â√âÕ¬≈– 50

Õ“°“√·≈–Õ“°“√· ¥ß∑“ßµ“®“°‚√§‰∑-
√Õ¬¥å¡’Õ–‰√∫â“ß ∑”„Àâµ“∫Õ¥‰¥âÀ√◊Õ‰¡à

Õ“°“√

- ºŸâªÉ«¬Õ“®¡“¥â«¬‡√◊ËÕß‡§◊Õßµ“ ‰¡à ∫“¬µ“

µ“·¥ß πÈ”µ“‰À≈¡“°  Ÿâ· ß‰¡à‰¥â ª«¥µ÷ß∑’Ë∫√‘‡«≥

‡∫â“µ“ ‡π◊ËÕß®“° “√¿Ÿ¡‘µâ“π∑“π‰¥â¡’°“√°√–µÿâπ„Àâ

‡°‘¥°“√Õ—°‡ ∫ ∫«¡ ·¥ß¢÷Èπ ´÷Ëß®–·µ°µà“ß®“°

¿“«–‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫®“°°“√µ‘¥‡™◊ÈÕµ√ß∑’Ë®–‰¡à¡’

¢’Èµ“ ‡ªìπ≈—°…≥–πÈ”µ“‰À≈∑’Ë‡¥àπ™—¥ ·≈–¡—°¡’

Õ“°“√· ¥ß∑“ßµ“Õ◊ËπÊ ∑’Ë∫àß™’È«à“‡ªìπÕ“°“√∑“ßµ“

®“°‚√§‰∑√Õ¬¥å√à«¡¥â«¬ ‡™àπ ‡ª≈◊Õ°µ“‡≈‘°º‘¥ª°µ‘

µ“‚ªπ¡“°¢÷Èπ

- ºŸâªÉ«¬Õ“®¡“‡π◊ËÕß®“° —ß‡°µ‡ÀÁπ«à“‡ª≈◊Õ°

µ“ 2 ¢â“ß ŸßµË”‰¡à‡∑à“°—π·µ°µà“ß®“°‡¥‘¡ ‚¥¬¡“°

·≈â« ºŸâàªÉ«¬‚√§Õ“°“√∑“ßµ“®“°‚√§‰∑√Õ¬¥å ¡—°®–

¡’‡ª≈◊Õ°µ“‡≈‘°º‘¥ª°µ‘ (eyelid retraction) √à«¡

¥â«¬  ‚¥¬¡“°·≈â«¡—°‡ªìπ∑’Ë‡ª≈◊Õ°µ“∫π ´÷Ëßª°µ‘

‡ª≈◊Õ°µ“∫π®–ªî¥¢Õ∫µ“¥”¥â“π∫π‰«âæÕ¥’ ·µà‡¡◊ËÕ

‡°‘¥‚√§π’È¢÷Èπ ‡ª≈◊Õ°µ“∫π®–‡≈‘°¢÷Èπ ∑”„Àâ¡Õß‡ÀÁπ

µ“¢“«¥â“π∫π¡“°¢÷Èπ  ·µà„πºŸâªÉ«¬∫“ß√“¬Õ“®

‡¢â“„®«à“‡°‘¥¿“«–Àπ—ßµ“µ°¢Õßµ“Õ’°¢â“ß ´÷Ëß‡ªìπ

¢â“ßª°µ‘‰¥â  ¥—ßπ—ÈπÀ“°æ∫ºŸâªÉ«¬·®âß«à“¡“¥â“π

Õ“°“√Àπ—ßµ“µ°Àπ÷Ëß¢â“ß „Àâ§”π÷ß∂÷ß¿“«–π’È ‰«â¥â«¬

- Õ“®¡“¥â«¬‡√◊ËÕßµ“‚ªπ ®“°°√–∫«π°“√∑’Ë

°≈à“«‰«â¢â“ßµâπ ‚¥¬Õ“®¡’Õ“°“√µ“‚ªπ‡æ’¬ß¢â“ß‡¥’¬«

À√◊Õ Õß¢â“ß°Á‰¥â

- ¡Õß‡ÀÁπ¿“æ´âÕπ ‡π◊ËÕß®“°°≈â“¡‡π◊ÈÕµ“

¢¬“¬¢π“¥„À≠à¢÷Èπ À“°‡ªìπ‡æ’¬ß°≈â“¡‡π◊ÈÕ∫“ß¡—¥

®– àßº≈„Àâ°≈â“¡‡π◊ÈÕ¡—¥π—Èπ ‡ ¡◊ÕπÕÕ°·√ß¥÷ß¡“°

°«à“ª°µ‘ ∑”„Àâ≈Ÿ°µ“‰¡àÕ¬Ÿàª√‘‡«≥°÷Ëß°≈“ß À√◊Õ‰¡à

 “¡“√∂¢¬—∫‰ªæ√âÕ¡Ê°—π∑—Èß 2 µ“‰¥â  àßº≈„Àâ‡°‘¥

¿“æ´âÕπ¢÷Èπ ´÷Ëß‡ªìπ‰¥â∑—Èß„π¢≥–¡Õßµ√ß À√◊Õ‡°‘¥

¿“æ ấÕπ‡¡◊ËÕ¡’°“√°≈Õ°µ“‰ª∑“ß„¥∑“ßÀπ÷Ëß

- Õ“®¡“¥â«¬‡√◊ËÕß°“√¡Õß‡ÀÁπ∑’Ë≈¥≈ß ‡π◊ËÕß

®“°°≈â“¡‡π◊ÈÕµ“¢¬“¬„À≠à¢÷Èπ ·≈–‰ª°¥∑—∫‡ âπ

ª√– “∑µ“ ÷́ËßÀ“°¡’¿“«–π’È®”‡ªìπµâÕß‰¥â√—∫°“√

√—°…“∑’Ë‡√àß¥à«π ‡π◊ËÕß®“°À“°ª≈àÕ¬∑‘Èß‰«â Õ“® Ÿ≠

‡ ’¬°“√¡Õß‡ÀÁπ‰¥â

Õ“°“√· ¥ß(1)

®“°∑’Ë ‰¥â°≈à“«‰ª∫â“ß·≈â«„π à«π¢ÕßÕ“°“√

®–¢Õ √ÿªÕ“°“√· ¥ß ÷́ËßÕ“®æ∫‰¥â ¥—ßµàÕ‰ªπ’È

- ‡ª≈◊Õ°µ“‡≈‘°º‘¥ª°µ‘ (eyelid retraction)

‡ªìπÕ“°“√· ¥ß∑“ßµ“∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥¢Õß‚√§π’È

æ∫‰¥âª√–¡“≥√âÕ¬≈– 90 ¢ÕßºŸâªÉ«¬‚√§π’È ‚¥¬Õ“®

‡ªìπ∑’Ë‡ª≈◊Õ°µ“∫π À√◊Õ≈à“ß À√◊Õ∑—Èß∫π·≈–≈à“ß

Õ“®‡ªìπ‡æ’¬ß¢â“ß‡¥’¬«À√◊Õ Õß¢â“ß ‚¥¬¡“°·≈â«

‡ªìπ∑’Ë‡ª≈◊Õ°µ“∫π ¡—°‡ªìπ°“√‡≈‘°∑’Ë∫√‘‡«≥„°≈âµàÕ

À“ßµ“ (temporal flare)

- µ“‚ªπ æ∫‰¥âª√–¡“≥√âÕ¬≈– 60 ‚¥¬Õ“®

‚ªπ‡æ’¬ß¢â“ß‡¥’¬«À√◊Õ Õß¢â“ß°Á‰¥â

- °“√°≈Õ°µ“‰¥â ‰¡à‡µÁ¡∑’Ë ‡π◊ËÕß®“°°“√¥÷ß√—Èß

Õ“®æ∫µ“‡¢√à«¡¥â«¬ æ∫‰¥âª√–¡“≥√âÕ¬≈– 40

- °“√¡Õß‡ÀÁπ≈¥≈ß ®πÕ“®∂÷ß Ÿ≠‡ ’¬°“√

¡Õß‡ÀÁπ æ∫‰¥â ‰¡à∫àÕ¬ ‡æ’¬ß√âÕ¬≈– 5 ·µà‡ªìπ

¿“«–√â“¬·√ß∑’ËµâÕß√’∫√—°…“

πÕ°®“°π’È¬—ßæ∫Õ“°“√· ¥ßÕ◊ËπÊ ∑—Èß∑“ßµ“

·≈–∑“ß√à“ß°“¬ à«πÕ◊Ëπ‰¥â ‡™àπ

- µ“·¥ß ∫«¡ ª«¥ ‡π◊ËÕß®“°°“√Õ—°‡ ∫

- Õ“°“√º‘¥ª°µ‘∑“ß√à“ß°“¬∑’Ë‡°’Ë¬«¢âÕß°—∫

‚√§‰∑√Õ¬¥å ‡™àπ À‘«ßà“¬ „® —Ëπ ‡Àß◊ËÕÕÕ°¡“°

√—∫ª√–∑“πÕ“À“√®ÿ πÕπ‰¡àÀ≈—∫
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°“√«‘π‘®©—¬¿“«–Õ“°“√∑“ßµ“®“°‚√§
‰∑√Õ¬¥å(1)

Õ“»—¬¢âÕ∫àß™’È  2 „π 3 ¢âÕ¥—ßµàÕ‰ªπ’È

1. ¡’ ‚√§‰∑√Õ¬¥åÕ¬à“ßπâÕ¬Àπ÷Ëß‚√§√à«¡¥â«¬

‡™àπ ‰∑√Õ¬¥å‡ªìπæ‘… À√◊Õ‰∑√Õ¬¥åÕ—°‡ ∫™π‘¥Œ“™‘-

‚¡‚µ À√◊Õµ√«®æ∫·Õπµ‘∫Õ¥’µàÕŒÕ√å‚¡π‰∑√Õ¬¥å

„π°√–· ‡≈◊Õ¥

2. ¡’Õ“°“√· ¥ß∑“ßµ“Õ¬à“ßπâÕ¬Àπ÷ËßÕ“°“√

¥—ßµàÕ‰ªπ’È

2.1 ‡ª≈◊Õ°µ“‡≈‘°º‘¥ª°µ‘ „πµ“¢â“ß„¥

¢â“ßÀπ÷ËßÀ√◊Õ∑—Èß 2 ¢â“ß

2.2 µ“‚ªπÀπ÷ËßÀ√◊Õ  2  ¢â“ß

2.3 µ“‡¢∑’Ë‡°‘¥®“°°≈â“¡‡π◊ÈÕµ“¥÷ß√—Èß

2.4 ¡Õß‰¡à™—¥ ‡π◊ËÕß®“°‡ âπª√– “∑µ“

∂Ÿ°°≈â“¡‡π◊ÈÕµ“°¥∑—∫

2.5 ¡’‡ª≈◊Õ°µ“∫«¡ ·¥ß‡ªìπÊÀ“¬Ê

2.6 ‡¬◊ËÕ∫ÿµ“·≈–ªÿÉ¡‡π◊ÈÕ∫√‘‡«≥À—«µ“∫«¡

·¥ß‡ªìπÊÀ“¬Ê

3. ¿“æ∂à“¬∑“ß√—ß ’· ¥ß«à“¡’°≈â“¡‡π◊ÈÕµ“

„À≠à‡ªìπ√Ÿª°√– «¬ (fusiform enlargement) ¢Õß

°≈â“¡‡π◊ÈÕµ“Õ¬à“ßπâÕ¬ 1 ¡—¥®“°°≈â“¡‡π◊ÈÕ¥—ßµàÕ

‰ªπ’È

3.1 Õ‘πøï‡√’¬‡√°µ—  (inferior rectus)

3.2 ´ÿªæ’‡√’¬‡√°µ—  (superior rectus)

3.3 ¡’‡¥’¬≈‡√°µ—  (medial rectus)

3.4 ·≈‚∑√Õ≈‡√°µ—  (lateral rectus)

∂â“¡’‡æ’¬ßÕ“°“√· ¥ß∑“ßµ“Õ¬à“ß‡¥’¬«  Õ“®

µâÕß¡ÕßÀ“‚√§Õ◊Ëπ À√◊Õ‡ΩÑ“√–«—ß°“√‡°‘¥Õ“°“√∑“ß

µ“®“°‚√§‰∑√Õ¬¥åµàÕ¡“„πÕπ“§µ

°“√¥Ÿ·≈√—°…“·≈–«‘∏’°“√ªÑÕß°—π
Õ“°“√∑“ßµ“®“°‚√§‰∑√Õ¬¥å ‡ªìπ¿“«–∑’Ë¡’

‚Õ°“ À“¬‡Õß‰¥âª√–¡“≥ 1 „π 3 ¢ÕßºŸâªÉ«¬ ‚¥¬

„π°≈ÿà¡§π‰¡à Ÿ∫∫ÿÀ√’Ë ¡’ ‚Õ°“ À“¬‡Õß„π™à«ßª√–-

¡“≥ 1  ªï  „π°≈ÿà¡∑’Ë Ÿ∫∫ÿÀ√’Ë¡’‚Õ°“ À“¬‡Õß„π 2-

3 ªï

 ‘Ëß ”§—≠¡“°∑’Ë ÿ¥ ∑’ËºŸâªÉ«¬¿“«–Õ“°“√∑“ß

µ“®“°‚√§‰∑√Õ¬¥å®–¥Ÿ·≈µ—«‡Õß‰¥ââ §◊Õ °“√ß¥ Ÿ∫

∫ÿÀ√’Ë ‡π◊ËÕß®“°æ∫«à“‡ªìπªí®®—¬‡ ’Ë¬ß∑’Ë∑”„ÀâÕ“°“√

∑“ßµ“®“°‚√§‰∑√Õ¬¥å‰¡à¥’¢÷Èπ À√◊Õ¡’‚Õ°“ ·¬à≈ß

·≈–¡’√“¬ß“πæ∫«à“ ºŸâªÉ«¬‚√§‰∑√Õ¬¥å∑“ß√à“ß°“¬

·≈–¡’Õ“°“√∑“ßµ“√à«¡¥â«¬π—Èπ ¡’ºŸâ∑’Ë Ÿ∫∫ÿÀ√’Ë¡“°

°«à“‰¡à Ÿ∫Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘(2) ®÷ß§«√·π–π”

ºŸâªÉ«¬‚√§‰∑√Õ¬¥å·≈–Õ“°“√∑“ßµ“®“°‚√§‰∑√Õ¬¥å

∑ÿ°§π„Àâß¥ Ÿ∫∫ÿÀ√’Ë„Àâ ‰¥â

ªí®®—¬‡ ’Ë¬ß∑’Ë∑”„Àâ‚√§·¬à≈ß ‰¥â·°à °“√ Ÿ∫

∫ÿÀ√’Ë Õ“°“√∑“ßµ“®“°‚√§‰∑√Õ¬¥å¡’°“√¥”‡π‘π‚√§

∑’Ë·¬à≈ßÕ¬à“ß√«¥‡√Á« ·≈–æ∫°“√∫«¡¢Õß„∫Àπâ“

·≈–¡◊Õ‡∑â“ ∑’Ë‡√’¬°«à“ ¡‘°´’¥’¡“ (myxedema) √à«¡

¥â«¬

‡¡◊ËÕ¡’Õ“°“√∑“ßµ“®“°‚√§‰∑√Õ¬¥å‡°‘¥¢÷Èπ·≈â«

°“√√—°…“®–æ‘®“√≥“®“°§«“¡√ÿπ·√ß¢Õß‚√§ ∂â“¡’

Õ“°“√√ÿπ·√ß¡“° ‰¥â·°à ¡’°“√¡Õß‡ÀÁπ≈¥≈ß

‡π◊ËÕß®“°‡ âπª√– “∑µ“∂Ÿ°°¥∑—∫ À√◊Õ„πºŸâªÉ«¬∑’Ë

µ“‚ªπ¡“° À≈—∫µ“‰¡à π‘∑ ®π°√–∑—Ëß°√–®°µ“‡°‘¥

·º≈µ‘¥‡™◊ÈÕ  ‡À≈à“π—Èπ‡ªìπÕ“°“√∑’Ë√ÿπ·√ß ®”‡ªìπ

µâÕß‰¥â√—∫°“√√—°…“∑’Ë‡√àß¥à«π ‚¥¬°“√√—°…“®–

‡ªìπ°“√„Àâ¬“ ‡µ’¬√Õ¬¥å √à«¡‰ª°—∫°“√√—°…“µ“¡

Õ“°“√ ‡™àπ °“√„Àâ¬“À¬Õ¥µ“≈¥°“√Õ—°‡ ∫µ‘¥‡™◊ÈÕ

°“√æ¬“¬“¡ªÑÕß°—π‰¡à„Àâ°√–®°µ“·Àâß‡π◊ËÕß®“°À≈—∫

µ“‰¡à π‘∑ À“°„Àâ¬“ ‡µ’¬√Õ¬¥å·≈â«‰¡à ‰¥âº≈Õ“®

®”‡ªìπµâÕß‰¥â√—∫°“√ºà“µ—¥‡æ◊ËÕ≈¥°“√°¥∑—∫‡ âπ

ª√– “∑µ“ (orbital decompression)  πÕ°®“°π’È

®”‡ªìπµâÕßæ¬“¬“¡§«∫§ÿ¡„Àâ√–¥—∫§«“¡º‘¥ª°µ‘

¢ÕßŒÕ√å‚¡π‰∑√Õ¬¥å„π√à“ß°“¬Õ¬Ÿà „π‡°≥±åª°µ‘

¥â«¬
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À“°‡ªìπ°“√Õ—°‡ ∫¢Õßµ“‡ªìπÀ≈—°„À≠à §◊Õ

¡’°“√Õ—°‡ ∫ ∫«¡ ·¥ß ª«¥ ¢Õß‡ª≈◊Õ°µ“ ‡¬◊ËÕ∫ÿ

µ“ ·≈–ªÿÉ¡‡π◊ÈÕ∑’Ë∫√‘‡«≥À—«µ“¡“° °Á®”‡ªìπµâÕß

‰¥â√—∫°“√√—°…“ ‚¥¬°“√„Àâ¬“ ‡µ’¬√Õ¬¥å §«∫§Ÿà‰ª

°—∫°“√√—°…“µ“¡Õ“°“√ À“°Õ“°“√∑“ßµ“®“°‚√§

‰∑√Õ¬¥å‡ªìπ‡æ’¬ß‡≈Á°πâÕ¬ °“√√—°…“®–‡ªìπ°“√

√—°…“µ“¡Õ“°“√‡ªìπÀ≈—° ‡™àπ À“°¡’Õ“°“√µ“·Àâß

¡“° ·π–π”„Àâ «¡·«àπ∑’Ëª°§≈ÿ¡µ“‰¥â∑—ÈßÀ¡¥

√à«¡°—∫°“√À¬Õ¥πÈ”µ“‡∑’¬¡§Ÿà ‰ª¥â«¬ À√◊ÕÀ“°

À≈—∫µ“‰¡à π‘∑ Õ“®·π–π”ºŸâªÉ«¬„Àâ„™â‡∑ªªî¥µ“

‡«≈“πÕπ À“°¡’¿“æ ấÕπ‡≈Á°πâÕ¬ Õ“®·π–π”„Àâ

ºŸâªÉ«¬„™â·«àπ∑’Ë¡’ª√‘´÷¡ (prism lenses) ‡æ◊ËÕª√—∫

‡Õ° “√Õâ“ßÕ‘ß
1. Basic and Clinical Science Course. Section 7: Orbit, eyelids, and lacrimal system. San Francisco: American

Academy of Ophthalmology; 2015-2016.
2. Khong JJ, Finch S, De Silva C, Rylander S, Craig JE, Selva D, et al. Risk factors for Gravesû orbitopathy;

the Australian thyroid-associated orbitopathy research (ATOR) study. J Clin Endocrinol Metab 2016;jc20154294.
3. Marcocci C, Kahaly GJ, Krassas GE, Bartalena L, Prummel M, Stahl M, et al. Selenium and the course of mild

Gravesû orbitopathy. N Engl J Med 2011;364(20):1920-31.

¿“æ ≈¥¢π“¥¿“æ ấÕπ≈ß‰¥â ‰¥â¡’√“¬ß“πæ∫«à“ „π

ºŸâªÉ«¬Õ“°“√∑“ßµ“®“°‚√§‰∑√Õ¬¥å∑’Ë ‡ªìπ‡æ’¬ß

‡≈Á°πâÕ¬π—Èπ °“√∑“π ’́≈‘‡π’¬¡ (selenium) 200

¡§°./«—π √à«¡¥â«¬Õ“®¡’ª√–‚¬™πå(3)

°“√·π–π”ºŸâªÉ«¬„Àâª√—∫‡ª≈’Ë¬π«‘∂’°“√¥”‡π‘π

™’«‘µ∫“ßÕ¬à“ß °ÁÕ“®¡’ à«π™à«¬‰¥â ‡™àπ ≈¥°“√√—∫

ª√–∑“πÕ“À“√‡§Á¡ ‡æ◊ËÕ≈¥°“√∫«¡ °“√·π–π”„Àâ

ºŸâªÉ«¬πÕπ»’√…– Ÿß ‡æ◊ËÕ≈¥°“√§—ËßπÈ”∑’Ë∫√‘‡«≥

»’√…–

Õ¬à“ß‰√°Áµ“¡ Õ“°“√∑“ßµ“®“°‚√§‰∑√Õ¬¥å

‰¡à‰¥â‡ªìπ‚√§µ‘¥µàÕ ¥—ßπ—ÈπºŸâ∑’Ë¡’Õ“°“√π’È “¡“√∂∑’Ë®–

„™â™’«‘µ√à«¡°—∫ºŸâÕ◊Ëπ‰¥âµ“¡ª°µ‘
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How to manage fifth vital sign: regional
anesthesia and enhanced recovery after surgery

∫√√®∫æ√ ∑√ß∏√√¡«—≤πå
ΩÉ“¬«‘ —≠≠’«‘∑¬“ ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬

Enhanced recovery after surgery (ERAS) §◊Õ ·π«§«“¡§‘¥„π°“√¥Ÿ·≈ºŸâªÉ«¬∑’Ë¡“‡¢â“√—∫°“√ºà“µ—¥

·∫∫‰¡à©ÿ°‡©‘π ‡√‘Ë¡µ—Èß·µà„π™à«ß°àÕπ°“√ºà“µ—¥ √–À«à“ß°“√ºà“µ—¥ ·≈–À≈—ß°“√ºà“µ—¥‡æ◊ËÕ„ÀâºŸâªÉ«¬‡¢â“√—∫°“√

ºà“µ—¥‰¥âÕ¬à“ßª≈Õ¥¿—¬ ≈¥°“√‡°‘¥¿“«–·∑√° ấÕπ·≈– “¡“√∂øóôπøŸ ¡√√∂¿“æ√à“ß°“¬„Àâ°≈—∫‰ª Ÿà¿“«–ª°µ‘

‚¥¬‡√Á« ¿“¬„µâ°“√¥Ÿ·≈·∫∫ evidence-based care ¢Õß·æ∑¬å·≈–∑’¡ À “¢“«‘™“™’æ(1)  ´÷Ëß‡¥‘¡

·π«§‘¥¥—ß°≈à“«‡√‘Ë¡µâπ®“°°“√¥Ÿ·≈ºŸâªÉ«¬∑’Ë¡“‡¢â“√—∫°“√ºà“µ—¥≈”‰ â„À≠à·≈–∑«“√Àπ—° ·≈–‰¥â¢¬“¬‰ª¬—ß

ºŸâªÉ«¬∑’Ë¡“‡¢â“√—∫ºà“µ—¥Õ◊ËπÊ ‡™àπ °“√ºà“µ—¥√–∫∫∑“ß‡¥‘πªí  “«– π√’‡«™·≈–ÕÕ‚∏ªî¥‘° å

°“√√–ß—∫§«“¡ª«¥‡©’¬∫æ≈—π∑’Ë‡°‘¥¢÷ÈπÀ≈—ßºà“µ—¥Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ‡ªìπ à«π ”§—≠∑’Ë∑”„ÀâºŸâªÉ«¬

øóôπµ—«‰¥â‡√Á«À≈—ß°“√ºà“µ—¥ °“√√–ß—∫§«“¡√Ÿâ ÷°‡©æ“– à«π (regional anesthesia) ∂Ÿ°„™â‡ªìπ à«πÀπ÷Ëß¢Õß°“√

√–ß—∫ª«¥À≈—ßºà“µ—¥·∫∫ multimodal ÷́Ëß¡’À≈—°∞“π°“√«‘®—¬· ¥ß„Àâ‡ÀÁπ«à“ °“√√–ß—∫§«“¡√Ÿâ ÷°‡©æ“– à«π

 “¡“√∂≈¥¢π“¥°“√„™â opioids ®÷ß™à«¬≈¥º≈¢â“ß‡§’¬ß·≈–Õ“°“√‰¡àæ÷ßª√– ß§ǻ ÷Ëß®–·ª√µ“¡¢π“¥¢Õß opioids

(‡™àπ Õ“°“√§≈◊Ëπ‰ â Õ“‡®’¬π °“√°¥°“√À“¬„® ·≈–°“√‡°‘¥ ileus) ºŸâªÉ«¬ “¡“√∂øóôπµ—«‰¥â‡√Á« √–¬–‡«≈“°“√

πÕπ„π‚√ßæ¬“∫“≈ —Èπ≈ß ·≈–‡æ‘Ë¡§«“¡æ÷ßæÕ„®¢ÕßºŸâªÉ«¬µàÕ°“√√–ß—∫ª«¥(2,3)

°“√√–ß—∫§«“¡√Ÿâ ÷°‡©æ“– à«π¡’À≈“¬«‘∏’ ‰¥â·°à

°“√√–ß—∫ª«¥∑“ß√–∫∫ª√– “∑ à«π°≈“ß (neuraxial analgesia)

‡∑§π‘§°“√√–ß—∫ª«¥‡©æ“– à«π (peripheral regional techniques)
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¡’À≈—°∞“π‡™‘ßª√–®—°…å· ¥ß«à“°“√∑” thoracic

epidural analgesia (TEA) ‡æ◊ËÕ√–ß—∫ª«¥À≈—ß

°“√ºà“µ—¥™àÕß∑âÕß·∫∫‡ªî¥‡ªìπ‰ªµ“¡·π«∑“ß¢Õß

ERAS protocol(4) ·≈–¬—ß¡’°“√«‘®—¬· ¥ß«à“°“√∑”

transversus abdominis plane (TAP) block ·≈–

paravertebral block (PVB) ™à«¬„ÀâºŸâªÉ«¬øóôπµ—«

‰¥â‡√Á«(5) πÕ°®“°π’È°“√‡≈◊Õ°«‘∏’√–ß—∫§«“¡√Ÿâ ÷°‡©æ“–

 à«π·≈–«‘∏’∫√‘À“√¬“π—ÈπµâÕßæ‘®“√≥“„Àâ‡À¡“– ¡°—∫

 ¿“«–¢ÕßºŸâªÉ«¬·≈–°“√ºà“µ—¥„π·µà≈–√“¬ √«¡∂÷ß

‡Õ° “√Õâ“ßÕ‘ß
1. Lassen K, Soop M, Nygren J, Cox P, Hendry PO, Spies C, et al. Consensus review of optimal perioperative care

in colorectal surgery: ERAS group recommendations. Arch Surg 2009;144(10):961-9.
2. McIsaac DI, Cole ET, McCartney C. Impact of including regional anaesthesia in enhanced recovery protocols: a

scoping review. BJA 2015;115(S2): ii46-56.
3. Popping DM, Elia N, Van Aken HK, Marret E, Schug SA, Kranke P, et al. Impact of epidural analgesia on mortality

and morbidity after surgery: systematic review and meta-analysis of randomized controlled trials. Ann Surg
2014;259:1056-67.

4. Baldini G, Carli F. The current and future role of regional anesthesia in enhanced recovery after surgery:
programs for abdominal surgery. Adv Anesth 2015;33:39-59.

5. Tan M, Law L, Gan TJ. Optimizing pain management to facilitate enhanced recovery after surgery pathways. Can
J Anesth 2015;62:203-18.

µâÕß∑”¥â«¬§«“¡√–¡—¥√–«—ß‡æ◊ËÕ≈¥°“√‡°‘¥º≈¢â“ß

‡§’¬ß·≈–¿“«–·∑√° ấÕπ∑’ËÕ“®‡°‘¥¢÷Èπ´÷Ëß‡ªìπ‡Àµÿ„Àâ

ºŸâªÉ«¬øóôπµ—«™â“‰¥â

ª√– ‘∑∏‘º≈„π°“√√–ß—∫§«“¡ª«¥‡©’¬∫æ≈—π

À≈—ß°“√ºà“µ—¥‡ªìπÕß§åª√–°Õ∫Àπ÷Ëß∑’Ë ”§—≠¢Õß°“√

øóôπµ—«‰¥â‡√Á«¢ÕßºŸâªÉ«¬ °“√√–ß—∫§«“¡√Ÿâ ÷°‡©æ“– à«π

„π‡∑§π‘§ multimodal analgesia ¡’ à«π™à«¬„Àâ

°“√¥Ÿ·≈√–ß—∫ª«¥À≈—ß°“√ºà“µ—¥‡ªìπ‰ªÕ¬à“ß¡’ª√–-

 ‘∑∏‘¿“æ
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Chronic post-surgical pain: how to prevent?

«‘√’π“ §”æ‘∑—°…å
ΩÉ“¬«‘ —≠≠’«‘∑¬“ ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬

„π™à«ß 10 ªï∑’Ëºà“π¡“¡’°“√§âπæ∫°“√‡æ‘Ë¡¢÷Èπ¢ÕßºŸâªÉ«¬∑’Ë¡’Õ“°“√ª«¥‡√◊ÈÕ√—ß¿“¬À≈—ß°“√ºà“µ—¥¡“°¢÷Èπ

¿“«– chronic post-surgical pain (CPSP)(1) ‡ªìπªí≠À“ ”§—≠∑’Ë¡’º≈°√–∑∫∑“ß —ß§¡·≈–º≈°√–∑∫µàÕ

§ÿ≥¿“æ™’«‘µ¢ÕßºŸâªÉ«¬ ‚¥¬æ∫«à“ª√–¡“≥Àπ÷Ëß„π “¡¢ÕßºŸâªÉ«¬®–¡’Õ“°“√ª«¥∂“«√À√◊Õª«¥·∫∫‰¡à

 ¡Ë”‡ ¡Õ‡ªìπ‡«≈“∂÷ßÀπ÷ËßªïÀ≈—ß®“°°“√ºà“µ—¥  ¥—ßπ—Èπ®÷ß‡ªìπ‡√◊ËÕß ”§—≠„π°“√‡¢â“„®∂÷ßªí®®—¬‡ ’Ë¬ß °≈‰°

æ¬“∏‘«‘∑¬“·≈–°“√ªÑÕß°—π°“√‡°‘¥ CPSP

§”π‘¬“¡ ¢Õß CPSP(2)  ‰¥â·°à

§«“¡‡®Á∫ª«¥∑’Ë‡°‘¥¢÷ÈπÀ≈—ß°“√ºà“µ—¥

§«“¡ª«¥‡ªìπ‡«≈“π“πÕ¬à“ßπâÕ¬ 2 ‡¥◊Õπ

‰¡à√«¡ “‡ÀµÿÕ◊ËπÊ ‡™àπ °“√µ‘¥‡™◊ÈÕ‡√◊ÈÕ√—ß

‰¡à√«¡Õ“°“√ª«¥∑’ËÕ“®®–‡°‘¥®“°ªí≠À“À√◊Õ‚√§∑’Ë¡’Õ¬Ÿà°àÕπ

§«“¡™ÿ°
®“°°“√ ”√«®ºŸâªÉ«¬πÕ°∑’Ë‡¢â“√—∫°“√√—°…“∑’Ë§≈‘π‘°§«“¡‡®Á∫ª«¥∑—ÈßÀ¡¥ 5,130 √“¬  æ∫«à“√âÕ¬≈–

22.5 ¢ÕßºŸâªÉ«¬Õâ“ß«à“°“√ºà“µ—¥‡ªìπ “‡ÀµÿÀ≈—°¢Õß°“√ª«¥‡√◊ÈÕ√—ß(3) ´÷Ëß§«“¡‡ªìπ®√‘ß®”π«πºŸâªÉ«¬Õ“®¡’

09.15-10.00 π.  ÀâÕß B
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·π«‚πâ¡∑’Ë®– Ÿß¢÷Èπ°«à“π’È‡π◊ËÕß®“°‰¡à„™àºŸâªÉ«¬∑ÿ°√“¬∑’Ë

®–‡¢â“√—∫°“√√—°…“∑’Ë§≈‘π‘°§«“¡‡®Á∫ª«¥ °“√ ”√«®

≈à“ ÿ¥¢ÕßºŸâªÉ«¬ 12,982 √“¬∑’Ë ‰¥â√—∫°“√ºà“µ—¥π“π

°«à“ “¡‡¥◊Õπ°àÕπ∑’Ë∂Ÿ° ”√«®®”π«π 2,043 √“¬

æ∫«à“√âÕ¬≈– 40.4 √“¬ß“πÕ“°“√ª«¥‡√◊ÈÕ√—ß  √âÕ¬≈–

18.3 √“¬ß“π§«“¡ª«¥ª“π°≈“ß∂÷ß√ÿπ·√ß·≈–æ∫

¿“«–√–∫∫ª√– “∑º‘¥ª°µ‘∂÷ß√âÕ¬≈– 24.5(4)

°“√ºà“µ—¥∑’Ë‡ªìπ “‡Àµÿ∑’Ëæ∫‰¥â∫àÕ¬ ‰¥â·°à in-

guinal hernia repair, breast, orthopedic and

cardiothoracic surgery(1) ‚¥¬æ∫Õÿ∫—µ‘°“√≥å¢Õß

Õ“°“√ª«¥‡√◊ÈÕ√—ß‰¥â∂÷ß√âÕ¬≈– 12   ”À√—∫ºŸâªÉ«¬∑’Ë‡¢â“

√—∫°“√ºà“µ—¥´àÕ¡·´¡‰ â‡≈◊ËÕπ(5)  ·≈–ªí®®ÿ∫—π‡ªìπ

Àπ÷Ëß„πªí≠À“√–¬–¬“«∑’Ëæ∫¡“°∑’Ë ÿ¥À≈—ß°“√ºà“µ—¥

¥—ß°≈à“«(6)  ¬‘Ëß‰ª°«à“π—Èπæ∫«à“‚Õ°“ °“√‡°‘¥ CPSP

¡’¡“°¢÷ÈπÀ≈—ß®“°ºà“µ—¥ mastectomy with recon-

struction (√âÕ¬≈– 49) ‡¡◊ËÕ‡∑’¬∫°—∫°“√ºà“µ—¥‡µâ“π¡

‡æ’¬ßÕ¬à“ß‡¥’¬« (√âÕ¬≈– 31)(7)

ªí®®—¬‡ ’Ë¬ß
ªí®®—¬°àÕπ°“√ºà“µ—¥

1. ªí®®—¬∑“ß®‘µ«‘∑¬“

2. Õ“°“√ª«¥∑’Ë¡’Õ¬Ÿà°àÕπ pre-existing pain

syndromes ‡™àπ fibromyalgia ª«¥À—« ª«¥À≈—ß

‚√§≈”‰ â·ª√ª√«π

3. §«“¡‡®Á∫ª«¥°àÕπ°“√ºà“µ—¥„πµ”·Àπàß∑’Ë

µâÕß∑”°“√ºà“µ—¥

4. °≈ÿà¡Õ“¬ÿπâÕ¬

5. ªí®®—¬∑“ßæ—π∏ÿ°√√¡·≈– ‘Ëß·«¥≈âÕ¡

ªí®®—¬¿“¬„πºà“µ—¥

1. °“√∫“¥‡®Á∫¢Õß‡ âπª√– “∑

2. ª√–‡¿∑¢Õß·º≈ºà“µ—¥

3. ‰¡à‰¥â„™â nerve-sparing techniques

4. ™π‘¥¢Õß°“√ºà“µ—¥ (location, use of mesh,

stapling, sternal wire)

ªí®®—¬À≈—ß°“√ºà“µ—¥

1. ¿“«–§«“¡ª«¥‡©’¬∫æ≈—πÀ≈—ß°“√ºà“µ—¥

2. °“√°”‡√‘∫´È”¢Õß‚√§∑’Ë∫√‘‡«≥·º≈ºà“µ—¥

3. °“√„™â¬“‡§¡’∫”∫—¥À√◊Õ√—ß ’√—°…“

°“√ªÑÕß°—π
§«“¡ —¡æ—π∏å√–À«à“ß  sensory abnormaities

·≈– pain ∑’Ë‡°‘¥¢÷Èπ(7) · ¥ß„Àâ‡ÀÁπ«à“ neuropathic

mechanisms πà“®–‡ªìπ “‡ÀµÿÀ≈—°¢ÕßÕ“°“√ª«¥(1)

‡¡◊ËÕ‡ âπª√– “∑‡°‘¥°“√∫“¥‡®Á∫ °≈‰°°“√Õ—°‡ ∫®–

‰¥â√—∫°“√°√–µÿâππ”‰ª Ÿà°“√‡°‘¥¿“«– peripheral and

central sensitization ‚¥¬°“√À≈—Ëß “√ neuro-trans-

mitters

Pre-emptive epidural analgesia À√◊Õ°“√

∑” regional analgesia °àÕπ°“√ºà“µ—¥‰¡à¡’ª√–‚¬™πå

„π°“√ªÑÕß°—π°“√‡°‘¥ CPSP  °“√»÷°…“ meta-

analysis √–À«à“ß°“√∑” pre-emptive epidural

analgesia ‡ª√’¬∫‡∑’¬∫°—∫°“√∑” epidural analge-

sia ¿“¬À≈—ß°“√ºà“µ—¥ thoracic surgery æ∫«à“‰¡à¡’

º≈°√–∑∫µàÕ°“√‡°‘¥ CPSP(8)  Õ¬à“ß‰√°Áµ“¡°“√

∑” regional analgesia ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥§«“¡

ª«¥À≈—ßºà“µ—¥°Á¬—ß§ß¡’ª√–‚¬™πå ‚¥¬æ∫«à“°“√∑”

epidural analgesia °àÕπ°“√ºà“µ—¥·≈–µàÕ‡π◊ËÕß

‰ª®π∂÷ßÀ≈—ßºà“µ—¥ “¡“√∂≈¥Õÿ∫—µ‘°“√≥å°“√‡°‘¥

CPSP „πºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√ºà“µ—¥∑√«ßÕ°·≈–™àÕß∑âÕß

‡™àπ‡¥’¬«°—∫°“√∑” paravertebral block °àÕπ°“√

ºà“µ—¥·≈–„Àâ¬“µàÕ‡π◊ËÕß‰ª®π∂÷ßÀ≈—ßºà“µ—¥ “¡“√∂≈¥

Õÿ∫—µ‘°“√≥å„π°“√‡°‘¥ CPSP „πºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√

ºà“µ—¥∑√«ßÕ°·≈–‡µâ“π¡ ‚¥¬‡™◊ËÕ«à“‡°‘¥®“°“√¬—∫¬—Èß

°“√‡°‘¥ central sensitization µ—Èß·µà°àÕπ‡√‘Ë¡°“√

ºà“µ—¥

‡ªìπ∑’Ë·πà™—¥«à“§«“¡√ÿπ·√ß¢Õß§«“¡ª«¥‡©’¬∫
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æ≈—πÀ≈—ßºà“µ—¥¡’º≈µàÕ°“√‡°‘¥¿“«– CPSP(1) æ∫

«à“ °“√ªÑÕß°—π°“√‡°‘¥ sensitization of the

CNS „π°“√√—°…“§«“¡ª«¥‡©’¬∫æ≈—πÀ≈—ßºà“µ—¥

 “¡“√∂≈¥Õÿ∫—µ‘°“√≥å°“√‡°‘¥ CPSP ‰¥â(1)  ß“π

«‘®—¬ systematic review ·≈– meta-analysis æ∫

«à“ª√– ‘∑∏‘¿“æ¢Õß gabapentin and pregabalin

 “¡“√∂ªÑÕß°—π°“√‡°‘¥ CPSP ‰¥âÕ¬à“ß¡’π—¬ ”§—≠(9)

‡æ√“–©–π—Èπ°“√ªÑÕß°—π°“√‡°‘¥ CPSP ∑’Ë¥’

∑’Ë ÿ¥ §◊Õ multimodal approach ‰¥â·°à °“√∑”

regional analgesia, NSAIDs, drugs for neuro-

pathic pain ·≈–¬“Õ◊ËπÊ∑’Ë√—°…“Õ“°“√ª«¥ ‡™àπ

opioids ‡ªìπµâπ ¬‘Ëß‰ª°«à“π—Èπ°“√ºà“µ—¥∑’Ë‰¡à®”‡ªìπ

À√◊Õ‰¡à‡À¡“– ¡∂÷ß·¡â®–¡’°“√»÷°…“πâÕ¬·µà°Á§«√

À≈’°‡≈’Ë¬ß

 √ÿª
CPSP π—Èπæ∫‰¥â∫àÕ¬·≈–‡ªìπªí≠À“∑’Ë ”§—≠

∂÷ß·¡â«à“®–¡’°“√»÷°…“πâÕ¬·≈–®”°—¥ ·µà‡∑§π‘§°“√

¥¡¬“ ≈∫ (perioperative anaesthetic technique)

°Á¬—ß‡ªìπ à«π ”§—≠„π°“√≈¥‚Õ°“ „π°“√‡°‘¥ CPSP

‰¥â ·≈–°“√„™â multimodal analgesia √à«¡°—∫°“√

§”π÷ß∂÷ß psychosocial risk factors  “¡“√∂≈¥

°“√‡°‘¥ CPSP ‰¥â¥’∑’Ë ÿ¥
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37

°“√„™â§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë ŸßÕ—≈µ√“´“«π¥å „π°“√ª√–‡¡‘π
 ∂“π–°“√¡’πÈ”‡°‘πÀ√◊Õ¢“¥πÈ”„πºŸâªÉ«¬¿“«–™ÁÕ°©ÿ°‡©‘π

(evaluation of volume responsive status by
point of care ultrasound)

 ÿ∏“æ√ ≈È”‡≈‘»°ÿ≈
ΩÉ“¬ºŸâªÉ«¬πÕ° ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬

§«“¡‡™◊ËÕ„π¬ÿ§°àÕπ∑’Ëß“π∫√‘°“√ÀâÕß©ÿ°‡©‘π®–¡’°“√»÷°…“‡√◊ËÕß hemodynamics Õ¬à“ß≈–‡Õ’¬¥ ·æ∑¬å

√–«—ß°“√„Àâ “√πÈ”ª√‘¡“≥¡“° ‚¥¬‰¡à¡’°“√ª√–‡¡‘πÕ“°“√ Õ“°“√· ¥ß¢â“ß‡µ’¬ß∑’ËÀâÕß©ÿ°‡©‘π‰¥âÕ¬à“ß∑—π∑à«ß∑’

°“√„ à central venous access ‡ªìπ«‘∏’À≈—°∑’Ë·æ∑¬å©ÿ°‡©‘π„™âª√–‡¡‘π°“√¢“¥πÈ”À√◊ÕπÈ”‡°‘π (hypovolemia

À√◊Õ hypervolemia)  ªí≠À“¢Õß°“√ª√–‡¡‘π central venous pressure ®“° central venous access §◊Õ

‰¡à “¡“√∂∑”‰¥â∑—π∑à«ß∑’‡¡◊ËÕ·√°√—∫∑’ËÀâÕß©ÿ°‡©‘π

°“√ª√–‡¡‘π®”·π°ª√–‡¿∑¢Õß¿“«–™ÁÕ°µ“¡ª√–‡¿∑¢Õß central venous pressure (CVP)  “¡“√∂

·¬°‰¥â¥—ßπ’È

1. High CVP shock (volume non-responsive shock)

1.1 Tension pneumothorax

1.2 Tamponade

1.3 Right side heart failure

1.4 Pulmonary embolism

1.5 Right ventricular infarction
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2. Low CVP shock  (volume responsive shock)

2.1 Hypovolemia

2.2 Sepsis

2.3 Hemorrhage

Point of care ultrasound ¢ÕßÕ«—¬«– 3 Õ¬à“ß∑’Ë„™â‡æ◊ËÕª√–‡¡‘π¿“«–¢“¥πÈ”¢ÕßºŸâªÉ«¬(1,2)  ‰¥â·°à

1) À≈Õ¥‡≈◊Õ¥¥” inferior vena cava (IVC)  2) À—«„®  ·≈– 3) ªÕ¥

µ“√“ß∑’Ë 1.

Type of shock Inferior vena cava Cardiac ultrasound Thoracic ultrasound

Hypovolemic Collapse Hyperdynamics No B lines

Cardiogenic Distension Hypodynamics B lines

Distributive Collapse Hyperdynamics No B lines

Obstrcutive Distension Hyperdynamics No B lines

√Ÿª∑’Ë 1.  «‘∏’«“ß probe ∑” inferior vena cava (IVC)

«‘∏’°“√ª√–‡¡‘π‚¥¬°“√„™â inferior vena cava
‡æ◊ËÕ¥Ÿ°“√¢“¥πÈ”„π√à“ß°“¬

«‘∏’°“√∑”Õ—≈µ√“´“«π¥å IVC

«“ß probe ∑’Ë∫√‘‡«≥¥â“π¢«“¢Õß midline

µ“¡√Ÿª∑’Ë 1  ∑”„Àâ‡√“ “¡“√∂„™âµ—∫‡æ◊ËÕ‡ªìπ window

À√◊Õ∑”„Àâ‡ÀÁπ IVC ™—¥¢÷Èπ‰¥â

«‘∏’°“√·ª≈º≈ IVC ‚¥¬„™â¿“æ Õß¡‘µ‘ (2D)
¿“æ IVC ∑’Ë∂Ÿ°µâÕß®–À—°À—«¢÷Èπ √Ÿª√à“ß‡À¡◊Õπ

check mark ‡¢â“À“À—«„®ÀâÕß right atrium (√Ÿª∑’Ë 2)

 ‘Ëß ”§—≠ §◊Õ µâÕß “¡“√∂‡ÀÁπ¢âÕ·µ°µà“ß√–À«à“ß

aorta °—∫ IVC (µ“√“ß∑’Ë 2)

°“√Õ—≈µ√“´“«π¥å¥Ÿ IVC ¡’‡°≥±å ”§—≠ 2
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Õ¬à“ß §◊Õ ¢π“¥·≈–°“√‡ª≈’Ë¬π·ª≈ß¢Õß IVC

√–À«à“ß°“√À“¬„®‡¢â“·≈–À“¬„®ÕÕ°

1. ºŸâªÉ«¬∑’Ë‰¡à„ à∑àÕ™à«¬À“¬„® (spontaneous

breathing)

IVC ¢π“¥‡≈Á°·≈–·ø∫¡“°°«à“√âÕ¬≈– 50

‡«≈“À“¬„®‡¢â“ ·ª≈º≈«à“ ºŸâªÉ«¬¢“¥πÈ”

IVC ¢π“¥„À≠à·≈–‰¡à·ø∫ large collapse

πâÕ¬°«à“√âÕ¬≈– 50 ·ª≈º≈«à“ ºŸâªÉ«¬‰¡à¢“¥πÈ”À√◊Õ

πÈ”‡°‘π(3-5)

√Ÿª∑’Ë 2.  Inferior vena cava (IVC) ∑’Ë∂Ÿ°µâÕß
RA: right atrium

Parameter IVC Abdominal aorta

Direction Goes through liver Goes through liver
Relationship with heart Merges with right atrium Continues down heart
Flow Continuous, changes with respiration Pulsatile
Walls Not visible Hyperechoic
Respiratory variations Positive or negative No
Collateral vessels Sub-hepatic veins merge with IVC Not visible from this approach

µ“√“ß∑’Ë 2.  · ¥ßªí®®—¬∑’ËµâÕßæ‘®“√≥“®“°°“√∑”Õ—≈µ√“´“«π¥å

IVC: inferior vena cava
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À“°ºŸâªÉ«¬¡’ intraabdominal pressure increase ·≈â«°“√¥Ÿ IVC ‰¡à·¡àπ¬”  “¡“√∂¬â“¬‰ª¥Ÿ collap-

sibility ¢Õß subclavian ·∑π

2. ºŸâªÉ«¬∑’Ë„ à∑àÕ™à«¬À“¬„® (mechanical ventilation)
 Ÿµ√¢Õß°“√§”π«≥®–‰¡à‰¥âπ—∫°“√·ø∫ ·µà¥Ÿ°“√‚ªÉß¢÷Èπ¢Õß IVC „π™à«ßÀ“¬„®‡¢â“·∑π  ‚¥¬À“°

¢π“¥‚ªÉß¢÷ÈπµÕπÀ“¬„®‡¢â“¡“°°«à“√âÕ¬≈– 18 ®–·ª≈«à“ volume responsive [ºŸâªÉ«¬®–¡’ cardiac output

‡æ‘Ë¡¢÷ÈπÀ“°„ÀâπÈ”‡æ‘Ë¡ (level C)]

√Ÿª∑’Ë 3. ¿“æÕ—≈µ√“´“«π¥å¢Õß inferior vena cava (IVC)

Elevated CVP: tension pneumothorax, tamponade, right sided heart failure, pulmonary embolism, right ventricular infarction
Decreased CVP: hypovolemia, dehydration, hemorrhage, sepsis, anaphylaxis

IVC (cm)
<1.5 cm

1.5-2.5 cm
1.5-2.5 cm
>2.5 cm

Respiratory collapse during inspiration
>50%
>50%
<50%

Little inspiratory variation

Central venous pressure (CVP) (mmHg)
0-5
5-10
10-15
15-20



348 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

°√“ø· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß IVC diameter °—∫ CVP „πºŸâªÉ«¬∑’Ë„ à∑àÕ™à«¬À“¬„®(6,7)

°“√µ—¥ M mode ‡æ◊ËÕ°“√ document ¢π“¥·≈–°“√‡ª≈’Ë¬π·ª≈ß¢Õß IVC
‡æ◊ËÕ°“√∫—π∑÷°º≈°“√«—¥ IVC ‡æ◊ËÕ àßµàÕ„Àâ·æ∑¬å§π∑’Ë√—°…“µàÕ‰ª°àÕπ°“√„ÀâπÈ”À√◊Õ fluid ‡æ◊ËÕ√—°…“¿“«–

™ÁÕ°

√Ÿª∑’Ë 4.
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«‘∏’°“√ª√–‡¡‘π‚¥¬°“√„™â focused car-
diac ultrasound ‡æ◊ËÕª√–‡¡‘π°“√„ÀâπÈ”„π
√à“ß°“¬
Basic level

1. °“√ª√–‡¡‘π ejection fraction ·∫∫

semiquantitative assessment

°“√ª√–‡¡‘π ejection fraction ¥â«¬µ“‡ª≈à“

®–‰¡à “¡“√∂∫Õ°µ—«‡≈¢‰¥â¥’‡∑à“°—∫°“√∑” Simpson

method ¢Õß formal echocardiogram  ·µà®“°

ß“π«‘®—¬æ∫«à“ À“°¡’°“√Ωñ° 100 √“¬¢÷Èπ‰ª ·æ∑¬å

 “¡“√∂·¬°√–À«à“ß severe depressed left

ventricular (LV) function À√◊ÕºŸâªÉ«¬∑’ËÀ—«„®∫’∫

µ—«·¬à¡“°ÊÕÕ°®“°ºŸâªÉ«¬°≈ÿà¡Õ◊Ëπ∑’Ë‡ªìπ

1.1 Normal [ejection fraction (EF)

>50%]

1.2 Moderately depression (EF 30-

50%)

1.3 Severely depression (EF <30%)

‡°≥±å°“√ª√–‡¡‘π«à“À—«„®∫’∫µ—«·¬àÀ√◊Õ‰¡à

¥â«¬µ“‡ª≈à“ (semiquantitative assessment)

1. Mitral valve  –∫—¥¢÷Èπ‰ª·µ– septum

À√◊Õ‰¡à‡«≈“ diastolic (end point septal separa-

tion, EPSS)(9,10) (√Ÿª∑’Ë 5)

À“°√–¬–∑“ß¬‘ËßÀà“ß >1 ´¡. ®– —¡æ—π∏å

°—∫ºŸâªÉ«¬ EF <30%

2. °“√Àπ“µ—«¢Õß myocardium „π™à«ß

√–¬–‡«≈“∑’ËÀ—«„®∫’∫µ—« (systolic thickening)

ª√–¡“≥√âÕ¬≈– 50

3. °“√Àÿ∫µ—«‡Õß¢Õßºπ—ß‡¢â“À“µ√ß®ÿ¥»Ÿπ¬å

°≈“ß¢Õß LV

√Ÿª∑’Ë 5.  · ¥ß°“√À“ end print septal separation (EPSS) ¢Õß mitral valve
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2. °“√ª√–‡¡‘π ejection fraction ¥â«¬

fractional shortening

°“√ª√–‡¡‘π fractional shortening ‡ªìπ

°“√µ—¥À—«„®„π√–π“∫ 2 ¡‘µ‘   à«π¡“°∑”„π para-

sternal long axis „™â M mode µ—¥∫√‘‡«≥°≈“ß

left ventricle «—¥√–¬–‡ âπºà“π»Ÿπ¬å°≈“ß „π‡«≈“

diastolic ·≈– systolic (√Ÿª∑’Ë 6)

·≈– “¡“√∂π”¡“‡¢â“ Ÿµ√

%FS =                                               x 100Diastolic diameter-Systolic diameter
Diastolic diameter

°“√„™â fractional shortening Õ“®‰¡à‰¥âº≈ accurate abnormality À“°ºŸâªÉ«¬¡’ septal akinesia

À√◊Õ dysynchrony (LBBB), regional wall motion abnormality

°“√«—¥ ejection fraction Õ¬à“ß‡À¡“– ¡ “¡“√∂∑”‰¥â‚¥¬ Simpson method ÷́ËßÕ“®‰¡à‡À¡“– ¡

°—∫‡«≈“∑’Ë®”°—¥„π¿“«–©ÿ°‡©‘π

√Ÿª∑’Ë 6. · ¥ß°“√ª√–‡¡‘π left ventricular ejection fraction (EF) ‚¥¬„™âÕ—≈µ√“´“«π¥å·∫∫ M mode
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®ÿ¥ª√– ß§å¢Õß°“√ª√–‡¡‘π evaluate ejec-

tion fraction

°“√∑’ËºŸâªÉ«¬‡¢â“¡“∑’ËÀâÕß©ÿ°‡©‘π¥â«¬¿“«–™ÁÕ°

·≈â«¡’ non-depressed ejection fraction ∑”„Àâ

 “¡“√∂µ—¥ ‘π„®∑’Ë®–„Àâ fluid ‰¥â‡√Á«¢÷Èπ „πºŸâªÉ«¬∑’Ë

¢“¥πÈ”¡“°ÊºŸâªÉ«¬®–¡’ EF §àÕπ‰ª∑“ß hyper-

dynamic ¥â«¬´È”

Advanced level
3. °“√ª√–‡¡‘π°“√„Àâ “√πÈ”„π√à“ß°“¬‚¥¬

°“√«—¥ velocity time integral (VTI) variability

°“√«—¥ cardiac output  “¡“√∂∑”‰¥â‚¥¬

°“√∑” apical five chamber ·≈–«“ß pulsed wave

(PW)   doppler ‡Àπ◊Õ LV outflow tract(11-13)  ‚¥¬

∑’Ë VTI peak variability ¡“°°«à“√âÕ¬≈– 12 · ¥ß

∂÷ß¿“«– fluid responsiveness (√Ÿª∑’Ë 7) (¿“æ∑’Ë

‡À¡“– ¡µâÕß‡ÀÁπ “¡‡À≈’Ë¬¡∑’Ë¡’≈—°…≥–¢Õ∫ ’¢“«

·≈–¥â“π„π ’¥”™—¥‡®π)

«‘∏’°“√ª√–‡¡‘π‚¥¬°“√„™â focused lung
ultrasound ‡æ◊ËÕª√–‡¡‘π°“√„ÀâπÈ”„π
√à“ß°“¬

°“√Õ—≈µ√“´“«π¥åªÕ¥ “¡“√∂¥Ÿª√‘¡“≥πÈ”

‡°‘πÀ√◊Õ interstitial syndrome ‰¥â  ‚¥¬‡ªìπ°“√¥Ÿ

artifact ∑’Ë‡°‘¥®“°ª√‘¡“≥ —¥ à«π¢ÕßπÈ”∑’Ë¡“·∑π

Õ“°“»„πªÕ¥

Dry lung profile
„πºŸâªÉ«¬∑’Ë¡’ —¥ à«π¢ÕßÕ“°“»¡“°°«à“πÈ”„π

ªÕ¥ ‡«≈“Õ—≈µ√“´“«π¥å®–‡ÀÁπ‡ß“¢Õß pleural line

´âÕπ°—πÀ≈“¬Ê™—Èπ (A line) ´÷Ëß “¡“√∂‡ÀÁπ‰¥â„π

‚√§©ÿ°‡©‘π¥—ßµàÕ‰ªπ’È

√Ÿª∑’Ë 7.  · ¥ß°“√ª√–‡¡‘π velocity time integral (VTI) variability
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1. Normal lung

2. COPD/asthma

3. Pulmonary embolism

Wet lung profile (√Ÿª∑’Ë 9)

„πºŸâªÉ«¬∑’Ë¡’ —¥ à«π¢ÕßπÈ”¡“°°«à“Õ“°“»„π

ªÕ¥ ‡«≈“Õ—≈µ√“´“«π¥å®–‰¡à‡ÀÁπ‡ß“¢Õß pleural

line  ·µà®–‡ÀÁπ‡ âπ ’¢“«¬“«·π«µ—Èß≈“° pleural

√Ÿª∑’Ë 8.

√Ÿª∑’Ë 9.  · ¥ß°“√ª√–‡¡‘π wet lung profile
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line ®π∂÷ß ÿ¥Àπâ“®Õ (B line)

B line criteria

°. White vertical line

¢. Rise from pleural line

§. Erase A line

ß. Move with pleural line on breath-

ing

®. Presents more than 3 line in one

intercostal space

B profile  “¡“√∂‡ÀÁπ‰¥â„π ‚√§©ÿ°‡©‘π¥—ß

µàÕ‰ªπ’È

√Ÿª∑’Ë 10. BLUE protocol(16-18) ‡ªìπ protocol ·√°Ê∑’Ë‰¥â√—∫°“√µ’æ‘¡æå ∑’Ë„™â·¬°‚√§ “‡ÀµÿÕ“°“√‡Àπ◊ËÕ¬®“°‚√§ªÕ¥

‡ªìπÀ≈—° ‰¡à‰¥â„™âµ√«® Õ∫¿“«–πÈ”‡°‘π‡À¡◊Õπ FALLS protocol

1. Acute heart failure/ARDS

2. Pneumonia on affected lung

3. Chronic lung disease

¥—ßπ—Èπ°“√„™â lung ultrasound ª√–‡¡‘π«à“

ºŸâªÉ«¬‰¥â√—∫πÈ”‡°‘πÀ√◊Õ‰¡à ‰¥â·°à °“√¥Ÿ«à“ºŸâªÉ«¬¡’ B

line ‡æ‘Ë¡¢÷Èπ∑—Èß Õß¢â“ß¢ÕßªÕ¥À√◊Õ‰¡à  FALLS

protocol ‚¥¬ Lichtenstein ·≈–§≥–‰¥â· ¥ß∂÷ß

§«“¡ —¡æ—π∏å¢Õß pulmonary artery occlusion

pressure À“°¡“°°«à“ 18 ¡¡.ª√Õ∑  B line ®–

‡°‘¥¢÷Èπ„πªÕ¥∑—Èß Õß¢â“ß
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¿“«–‰µ«“¬‡©’¬∫æ≈—π (acute kidney injury) ‡ªìπ¿“«–∑’Ë·æ∑¬åæ∫‰¥â∫àÕ¬  “‡Àµÿ¡’À≈“¬ª√–°“√ ‡™àπ

°“√‰¥â√—∫∫“¥‡®Á∫ (trauma)  ¿“«–™ÁÕ§  ¿“«–µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ (septicemia) œ≈œ ·µà “‡Àµÿª√–°“√

Àπ÷Ëß∑’Ë·æ∑¬å·≈–/À√◊ÕºŸâªÉ«¬Õ“®¡Õß¢â“¡‰ª §◊Õ æ◊™ º—° º≈‰¡â ·≈– ¡ÿπ‰æ√

ºŸâªÉ«¬À≈“¬§π¡—°‡¢â“„®«à“æ◊™ º—° º≈‰¡â ·≈– ¡ÿπ‰æ√  ‡ªìπ ‘Ëß∑’Ë¡“®“°∏√√¡™“µ‘®÷ß çª≈Õ¥¿—¬é ´÷Ëß

‡ªìπ§«“¡‡¢â“„®∑’Ë§≈“¥‡§≈◊ËÕπ ‡π◊ËÕß®“°¡’æ◊™·≈– ¡ÿπ‰æ√À≈“¬™π‘¥∑’Ë‡ªìπ√Ÿâ°—π¥’«à“  “¡“√∂∑”„Àâ‡°‘¥¿“«–

‰µ«“¬‡©’¬∫æ≈—π ´÷Ëß§«“¡‡ªìπæ‘…¢Õß¡—π‡°‘¥‰¥â®“°

1. µ—«æ◊™·≈– ¡ÿπ‰æ√‡Õß∑—Èß„π¢π“¥∑’Ë‰¥â‡ªìπª°µ‘À√◊Õ„π°√≥’∑’Ë‰¥â√—∫ ‘Ëß‡À≈à“π’È‡°‘π¢π“¥

2.  ‘Ëßªπ‡ªóôÕπÀ√◊Õª≈Õ¡ªπ¡“„π ¡ÿπ‰æ√

 “‡Àµÿ·√°πà“®–æ∫∫àÕ¬∑’Ë ÿ¥ ·≈–ªí®®—¬‡ √‘¡ §◊Õ ‚√§ª√–®”µ—«ºŸâªÉ«¬ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‚√§‰µ‡√◊ÈÕ√—ß

°≈‰°°“√‡°‘¥æ‘…
°≈‰°°“√‡°‘¥‰µ«“¬‡©’¬∫æ≈—π·µ°µà“ß°—πÕÕ°‰ªµ“¡·µà™π‘¥¢Õßæ◊™·≈– ¡ÿπ‰æ√ ‡™àπ  “√‡§¡’„πæ◊™

 ¡ÿπ‰æ√ÕÕ°ƒ∑∏‘Ï‚¥¬µ√ßµàÕ‰µ ∑àÕ‰µ À√◊Õ Àπà«¬ πÕ°®“°π—Èπ¬—ß¡’°≈‰°∑’Ëæ∫‰¥â §◊Õ º≈÷°¢Õß “√‡§¡’„πæ◊™‰ª

µ°µ–°ÕπÀ√◊Õ‰ªÕÿ¥µ—π∑’Ë∑àÕ‰µ ∑”„Àâ‡°‘¥ acute tubular necrosis

38

Herbs and acute kidney injury

 ÿ™—¬  ÿ‡∑æ“√—°…å
 “¢“«‘™“æ‘…«‘∑¬“ ¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
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µ—«Õ¬à“ßæ◊™·≈– ¡ÿπ‰æ√
æ◊™·≈– ¡ÿπ‰æ√∑’Ë¡’√“¬ß“π°“√‡°‘¥¿“«–‰µ

«“¬‡©’¬∫æ≈—π ‰¥â·°à

≈Ÿ°‡π’¬ß∑’Ë¡’ djenkolic acid(1) µ°º≈÷°„π

∑àÕ‰µ ÷́ËßºŸâªÉ«¬®–¡’Õ“°“√ª«¥∑âÕßπâÕ¬ ªí  “«–

· ∫¢—¥ ªí  “«–‡ªìπ‡≈◊Õ¥ ·≈–ªí  “«–ÕÕ°πâÕ¬

¡–‡øóÕß∑’Ë¡’ oxalic acid ‡ªìπª√‘¡“≥¡“°

∑”„Àâ‡°‘¥ acute oxalate nephropathy(2) ∑”„Àâ

ºŸâªÉ«¬¡’ªí  “«–ÕÕ°πâÕ¬ §≈◊Ëπ‰ âÕ“‡®’¬π ·≈–∫«¡

·≈–‡ªìπ∑’Ë∑√“∫¥’«à“ ºŸâªÉ«¬∑’Ë‡ªìπ‰µ«“¬‡√◊ÈÕ√—ß‰¡à§«√

°‘π¡–‡øóÕß ·≈–¬—ßÕ“®∑”„Àâ‡°‘¥Õ“°“√∑“ß√–∫∫

ª√– “∑‰¥âÕ’°¥â«¬

µ–≈‘ßª≈‘ß‡ªìπº≈‰¡â „π«ß»å‡¥’¬«°—∫¡–‡øóÕß

∑’Ë¡’ oxalic acid ‡ªìπª√‘¡“≥¡“° ®÷ß∑”„Àâ‡°‘¥¿“«–

‰µ«“¬‡©’¬∫æ≈—π‰¥â‡™àπ°—π(3)

‡ÀÁ¥æ‘…„π °ÿ≈ Amanita ¡’ amatoxin ·≈–

alpha-amanitin ́ ÷Ëß¡’Õ“°“√‡¥àπ‡ªìπµ—∫«“¬‡©’¬∫æ≈—π

Õ¬à“ß‰√°Áµ“¡‡ÀÁ¥™π‘¥π’È¬—ß∑”„Àâ‡°‘¥ acute tubular

necrosis ‰¥â(4)

‡Õ° “√Õâ“ßÕ‘ß
1. Bunawan N, Rastegar A, White KP, Wang NE. Djenkolism: case report and literature review,  Int Med Case
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2. Abeysekera RA, Wijetunge S, Nanayakkara N, Wazil AW, Ratnatunga NV, Jayalath T, Medagama A. Star fruit
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Notes 2015;8:796.

3. Bakul G, Unni VN, Seethaleksmy NV, Mathew A, Rajesh R, Kurien G, Rajesh J, Jayaraj PM, Kishore DS,
Jose PP. Acute oxalate nephropathy due to ùAverrhoa bilimbiû fruit juice ingestion. Indian J Nephrol 2013;
23(4):297-300.

4. Garrouste C, Hémery M, Boudat AM, Kamar N. Amanita phalloides poisoning-induced end-stage renal failure.
Clin Nephrol 2009;71(5):571-4.
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39

¿“«–‡ æµ‘¥°“√„™âÕ‘π‡µÕ√å‡πÁµ
(internet addiction: a new phenomenon)

∏’√¬ÿ∑∏ √ÿàßπ‘√—π¥√å

ΩÉ“¬®‘µ‡«™»“ √√å ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬

∫∑π”
‡§√◊Õ¢à“¬§Õ¡æ‘«‡µÕ√å∑’Ë‡™◊ËÕ¡°—π‚¬ß„¬∑—Ë«‚≈° À√◊Õ∑’Ë‡√’¬°Õ’°™◊ËÕÀπ÷Ëß«à“ Õ‘π‡µÕ√å‡πÁµ (internet) ‰¥â√—∫

°“√æ—≤π“¢÷Èπ√“«ªï §.». 1960-1970 ‚¥¬¡’®ÿ¥ª√– ß§å‡æ◊ËÕ„™â„π°“√ ◊ËÕ “√·≈– àß¢âÕ¡Ÿ≈√–À«à“ß∫ÿ§§≈√«¡∂÷ß

Õß§å°√„Àâ¡’ª√– ‘∑∏‘¿“æ·≈–ª√–À¬—¥‡«≈“¡“°¢÷Èπ(1) ªï §.». 2010 ‰¥â¡’°“√ª√–¡“≥°“√«à“¡’ºŸâ„™âÕ‘π‡µÕ√å‡πÁµ

Õ¬Ÿàª√–¡“≥Àπ÷Ëßæ—π≈â“π§π∑—Ë«‚≈°(2) ‚¥¬¡’«—µ∂ÿª√– ß§å°“√„™â·µ°µà“ß°—π Õ“∑‘ ‡™àπ „™â‡æ◊ËÕ°“√ ◊ËÕ “√ ‡æ◊ËÕ

°“√∑”ß“π À√◊Õ‡æ◊ËÕ§«“¡∫—π‡∑‘ß ‚¥¬¢âÕ¥’¢ÕßÕ‘π‡µÕ√å‡πÁµ §◊Õ ‡ªìπ√–∫∫∑’Ë “¡“√∂¬àπ√–¬–‡«≈“·≈–√–¬–∑“ß

∑’Ë„™â„π°“√µ‘¥µàÕ ◊ËÕ “√‰¥â ¡’§«“¡‡ ∂’¬√·≈–¡’ª√– ‘∑∏‘¿“æ„π°“√ àßºà“π¢âÕ¡Ÿ≈µà“ßÊ ª√–À¬—¥·≈–„™â ‰¥âßà“¬

‡¡◊ËÕ‡∑’¬∫°—∫°“√ ◊ËÕ “√À√◊Õ àßºà“π¢âÕ¡Ÿ≈∑“ßÕ◊Ëπ  Õ¬à“ß‰√°Áµ“¡ µ—Èß·µà∑»«√√…∑’Ëºà“π¡“‰¥â¡’°“√À¬‘∫¬°ªí≠À“

∑“ß¥â“π ÿ¢¿“æ∑’ËÕ“® —¡æ—π∏å°—∫°“√„™âÕ‘π‡µÕ√å‡πÁµ¢÷Èπ¡“ ‚¥¬Õâ“ßÕ‘ß®“°‡Àµÿ°“√≥åµà“ßÊ ‰¡à«à“®–‡ªìπ°√≥’°“√

‡ ’¬™’«‘µ‚¥¬‡©’¬∫æ≈—π¢Õß«—¬√ÿàπ„π¢≥–∑’Ë„™âÕ‘π‡µÕ√å‡πÁµ‡ªìπ√–¬–‡«≈“π“π·≈–µàÕ‡π◊ËÕß(3) À√◊Õ¿“«–´÷¡‡»√â“

∑’Ë‡æ‘Ë¡¢÷Èπ∑’Ë¡’§«“¡ —¡æ—π∏å°—∫°“√„™âÕ‘π‡µÕ√å‡πÁµ„π°“√§âπÀ“ªí≠À“∑“ß ÿ¢¿“æ(4)  πÕ°®“°π’È¬—ß¡’°“√æ∫°≈ÿà¡

Õ“°“√∑’Ë‡√’¬°«à“ ¿“«–‡ æµ‘¥°“√„™âÕ‘π‡µÕ√å‡πÁµ (internet addiction disorder) À√◊Õ∑’Ë¡’Õ’°™◊ËÕ‡√’¬°«à“

pathological, problematic internet use(5,6)

π‘¬“¡¢Õß¿“«–‡ æµ‘¥°“√„™âÕ‘π‡µÕ√å‡πÁµ
„π·«¥«ß«‘™“°“√‰¥â¡’°“√π‘¬“¡¿“«–‡ æµ‘¥°“√„™âÕ‘π‡µÕ√å‡πÁµ„π§”®”°—¥§«“¡∑’ËÀ≈“°À≈“¬ ®“°°“√
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∑∫∑«π«√√≥°√√¡æ∫«à“≈—°…≥–‡¥àπ∑’Ë°≈ÿà¡Õ“°“√π’È¡’

§◊Õ °“√„™â‡«≈“°—∫°“√‡≈àπÕ‘π‡µÕ√å‡πÁµ¡“°‡°‘π‰ª (ex-

cessive use) ‰¡à«à“®–‡ªìπ°“√„™â¥â«¬®ÿ¥ª√– ß§å„¥

·≈–‰¡à “¡“√∂§«∫§ÿ¡æƒµ‘°√√¡°“√„™â¢Õßµπ‡Õß‰¥â

Õ¬à“ß∑’Ëµ—Èß„® (uncontrollable, compulsive use) ®π

¡’º≈°√–∑∫∑“ß≈∫µàÕÀπâ“∑’Ë·≈–°“√„™â™’«‘µª√–®”«—π

(negative impacts on daily life function)(7-9)

µ—«Õ¬à“ß ‡™àπ °“√„™â‡«≈“°—∫°“√‡≈àπÕ‘π‡µÕ√å‡πÁµ®π¡’

º≈°√–∑∫µàÕÀπâ“∑’Ë°“√ß“π Õ“®∑”„Àâß“π‰¡à‡ √Á®

µ“¡°”Àπ¥Õ¬Ÿà∫àÕ¬Ê À√◊Õ‰¡à “¡“√∂‰ª∑”ß“πµ“¡

‡«≈“‰¥â∑—π „™âÕ‘π‡µÕ√å‡πÁµ®π°√–∑—Ëß àßº≈‡ ’¬µàÕº≈

°“√‡√’¬πÕ¬à“ß¡’π—¬ ”§—≠ À√◊Õ„™â®π¡’º≈°√–∑∫µàÕ

 ÿ¢¿“æ¥«ßµ“·µà°Á‰¡à “¡“√∂Àâ“¡µπ‡Õß„Àâæ—° “¬µ“

‰¥â ·≈–¬—ß§ß„™â∑—Èß∑’Ë√Ÿâ«à“‡°‘¥º≈°√–∑∫∑“ß≈∫µàÕ™’«‘µ

·≈â«°Áµ“¡  ∑—Èßπ’È≈—°…≥–°“√„™âµâÕß¡’§«“¡º‘¥ª°µ‘

Õ¬à“ß™—¥‡®π‡¡◊ËÕπ”‰ª‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡ª√–™“°√

 à«π„À≠à¢Õß —ß§¡π—ÈπÊ Õ“®°≈à“«‰¥â«à“ ¿“«–‡ æµ‘¥

°“√„™âÕ‘π‡µÕ√å‡πÁµ‡ªìπÀπ÷Ëß„π°≈ÿà¡¿“«–‡ æµ‘¥‡™‘ß

æƒµ‘°√√¡ (behavioral addiction) ‡À¡◊ÕπÕ¬à“ß

‡™àπ ¿“«–‡ æµ‘¥°“√æπ—π (pathological gambling)

·≈–¡’§«“¡„°≈â‡§’¬ß°—∫¿“«–µ‘¥ “√ (drug addiction,

substance dependence)

√–∫“¥«‘∑¬“
¿“«–‡ æµ‘¥Õ‘π‡µÕ√å‡πÁµ¡—°®–∑”°“√»÷°…“„π

°≈ÿà¡ª√–™“°√™à«ß«—¬√ÿàπ∂÷ß«—¬ºŸâ „À≠àµÕπµâπ„π·∂∫

∑«’ª‡Õ‡™’¬µ–«—πÕÕ°·≈–‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ„π

À≈“¬ªï∑’Ëºà“π¡“ µàÕ¡“®÷ß‡√‘Ë¡¡’°“√»÷°…“„π∑«’ª¬ÿ‚√ª

‡ªìπ∫“ßª√–‡∑» «‘∏’°“√»÷°…“¡—°„™â·∫∫ª√–‡¡‘π

¿“«–°“√µ‘¥Õ‘π‡µÕ√å‡πÁµÕ¬à“ßÀ≈“°À≈“¬ ‚¥¬·∫∫

ª√–‡¡‘π∑’Ëπ‘¬¡„™â ‰¥â·°à Internet addiction test

(IAT), Internet addiction scale, Chen internet

addiction scale (CIAS-R), Compulsive internet

use scale (CIUS) À√◊Õ Young internet addiction

test ´÷Ëßº≈°“√»÷°…“æ∫«à“ §«“¡™ÿ°¢Õßπ—°‡√’¬π∂÷ß

«—¬√ÿàπ∑’Ë‡¢â“°—∫‡°≥±å‡ æµ‘¥Õ‘π‡µÕ√å‡πÁµ¡’§à“‚¥¬‡©≈’Ë¬

Õ¬Ÿàµ—Èß·µà√âÕ¬≈– 2-10 ‚¥¬¢÷ÈπÕ¬Ÿà°—∫·∫∫ª√–‡¡‘π∑’Ë„™â

«—¥¥—ßµ“√“ß∑’Ë 1

πÕ°®“°π’È¬—ß¡’°“√»÷°…“æ∫«à“‡¥Á°«—¬√ÿàπ∑’ËÕ“»—¬

Õ¬Ÿà„π‡¢µ‡¡◊Õß (urban area) ¡’‚Õ°“ æ∫¿“«–µ‘¥

Õ‘π‡µÕ√å‡πÁµ¡“°°«à“‡¥Á°∑’ËÕ“»—¬Õ¬ŸàπÕ°‡¡◊Õß (rural

area) ·≈–‡¥Á°«—¬√ÿàπ°≈ÿà¡∑’Ë‡√’¬πÕ¬Ÿà„π “¬«‘™“°“√

(academic track) ®–¡’‚Õ°“ ∑’Ëæ∫¿“«–µ‘¥Õ‘π‡µÕ√å

‡πÁµ¡“°°«à“‡¥Á°∑’Ë‡√’¬πÕ¬Ÿà„π “¬«‘™“™’æ (vocational

track)(14)  „π à«π¢Õß‡æ»π—Èπ æ∫«à“‡æ»™“¬¡’

·π«‚πâ¡∑’Ë®–¡’¿“«–‡ æµ‘¥Õ‘π‡µÕ√å‡πÁµ¡“°°«à“

‡æ»À≠‘ß  ∂÷ß·¡âº≈°“√»÷°…“®–¬—ß‰¡à‰¥â¢âÕ √ÿª·πà™—¥

‚¥¬™à«ßÕ“¬ÿ∑’Ë¡—°æ∫¡“°∑’Ë ÿ¥ §◊Õ ™à«ß«—¬√ÿàπ∂÷ß«—¬

ºŸâ„À≠àµÕπµâπ  ∑—Èßπ’È®“°°“√»÷°…“«‘®—¬„π√–¬– 5-10

ªïÀ≈—ß¡’°“√æ∫¿“«–‡ æµ‘¥Õ‘π‡µÕ√å‡πÁµ∑—Èß„πª√–‡∑»

Ωíòß´’°‚≈°µ–«—πÕÕ°·≈–Ωíòß´’°‚≈°µ–«—πµ°(7) ®÷ß

‡ªìπ‰ª‰¥â«à“°≈ÿà¡Õ“°“√π’È‡ªìπ°≈ÿà¡Õ“°“√∑’Ë¡’Õ¬Ÿà®√‘ß„π

¡πÿ…¬å‚¥¬‰¡à¢÷ÈπÕ¬Ÿà°—∫ —ß§¡·≈–«—≤π∏√√¡π—ÈπÊ ‚¥¬

„πª√–‡∑»‰∑¬¬—ß‰¡àæ∫°“√»÷°…“‡™‘ß√–∫“¥«‘∑¬“

¢Õß¿“«–‡ æµ‘¥Õ‘π‡µÕ√å‡πÁµ‚¥¬µ√ß ·µà¡’°“√»÷°…“

∑’Ë ”√«®ªí≠À“®“°°“√„™âÕ‘π‡µÕ√å‡πÁµÕ¬Ÿà∫â“ß

‡Àµÿªí®®—¬
Biological factors

 “‡Àµÿ°“√‡°‘¥¿“«–‡ æµ‘¥Õ‘π‡µÕ√å‡πÁµ¬—ß‰¡à

æ∫·πà™—¥ ·µà¡’À≈“¬°“√»÷°…“∑’Ë∫àß™’È ‰¥â«à“¡’°“√

‡ª≈’Ë¬π·ª≈ß°“√∑”ß“π¢Õß ¡Õß„πºŸâ∑’Ë¡’¿“«–¥—ß°≈à“«

‡™àπ ¡’°“√»÷°…“æ∫°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß¢Õß

white matter ®“°°“√«—¥‚¥¬„™â fractional ani-

sotropy „π ¡ÕßÀ≈“¬Ê à«π ‰¥â·°à orbito-frontal

white matter, corpus callosum, cingulum,
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µ“√“ß∑’Ë 1. √–∫“¥«‘∑¬“¢Õß¿“«–‡ æµ‘¥Õ‘π‡µÕ√å‡πÁµ®“°°“√∑∫∑«π«√√≥°√√¡µà“ßª√–‡∑»∑’Ë¡’°≈ÿà¡µ—«Õ¬à“ß

¢π“¥„À≠à„π™à«ß 5 ªï∑’Ëºà“π¡“

        ß“π«‘®—¬  ®ÿ¥ª√– ß§å°“√∑”«‘®—¬      ¢π“¥µ—«Õ¬à“ß ·∫∫ª√–‡¡‘π∑’Ë     §«“¡™ÿ° (√âÕ¬≈–)

„™â«—¥ Internet

addiction

Mak et al. (2014)(10) To compare the pre- 5,366 students age 1. IAT The prevalences of

valence of Internet 12-18 years including internet addiction

behaviors and addiction China, Hongkong, were 4.9% in Phillip-

in adolescents in six Japan, South Korea, pines, 3.0% in

Asian countries. Malaysia, and Hongkong, 3.1% in

Phillipines. Japan, 2.4% in

Malaysia, 2.2% in

China and 1.2% in

South Korea.

2. CIAS-R The prevalences were

21.1% in Philippines,

16.4% in Hongkong,

6.2% in Japan,

14.1% in Malaysia

9.6% in China and

9.7% in South Korea.

Rumpf et al. (2014)(11) To estimate the pre- 15,023 participants CIUS The prevalence was

valence of internet age 14-64 in Germany. 1.0% in overall

addiction by telephone sample, 2.4% in the

survey. age group 14-24 and

4.0% in the age group

14-16 years old.

Jie et al. (2014)(9) To investigate the pre- 755 school students Youngûs The prevalence of

valence of internet age 10-19 years from Internet internet addiction was

addiction and its asso- Wuhan, China. Addiction 6.0% among adoles-

ciation with stressful life Test cent internet users.

events and psychological

symptoms.

Kuss et al. (2013)(12) To investigate the pre- 3,105 adolescents age CIUS The prevalence of

valence of Internet 11-19 years from 13 probable internet

addiction and the inter- schools in the addiction was 3.7%,

actions between per- Netherlands. and the risk factors

sonality traits and the were the use of online

usage of Internet. gaming and social

applications.



360 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

µ“√“ß∑’Ë 1 (µàÕ) √–∫“¥«‘∑¬“¢Õß¿“«–‡ æµ‘¥Õ‘π‡µÕ√å‡πÁµ®“°°“√∑∫∑«π«√√≥°√√¡µà“ßª√–‡∑»∑’Ë¡’°≈ÿà¡µ—«Õ¬à“ß

¢π“¥„À≠à„π™à«ß 5 ªï∑’Ëºà“π¡“

Study Aim of the study Sample Internet Prevalence (%)

addiction

measures

Yu et al. (2013)(13) To examine the pre- 4,106 students with Youngûs The prevalence of

valence and psychosocial mean age of 14.7 10-item Internet addiction was

factors of Internet years compared to Internet 22.5% which was

addiction with 3-years previous two conse- Addiction lower than 26.4% and

longitudinal study. cutive years in Test 26.7% in first and

Hongkong. second years,

respectively.

inferior fronto-occipital fasciculus, corona ra-

diation, internal ·≈– external capsules „π

ºŸâ∑’Ë¡’¿“«–µ‘¥Õ‘π‡µÕ√å‡πÁµ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡

§«∫§ÿ¡∑’Ëª°µ‘(15) ·≈–¡’°“√∑”°“√»÷°…“ functional

brain connectivity ‚¥¬„™â resting-state magnetic

resonance imaging „π«—¬√ÿàπ∑’Ë¡’¿“«–µ‘¥Õ‘π‡µÕ√å‡πÁµ

º≈°“√»÷°…“æ∫«à“ºŸâ∑’Ë¡’¿“«–µ‘¥Õ‘π‡µÕ√å‡πÁµ¡’°“√

∑”ß“π¢Õß ¡Õß≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡∑’¬∫

°—∫°≈ÿà¡§«∫§ÿ¡ ‚¥¬«ß®√¢Õß ¡Õß∑’Ë¡’°“√∑”ß“π

∫°æ√àÕß¡“°∑’Ë ÿ¥ §◊Õ cortico-subcortical circuits

(√âÕ¬≈– 24 ∫√‘‡«≥ prefrontal cortex ·≈–√âÕ¬≈–

27 ¢Õß parietal cortex)(16) ·≈–¡’°“√»÷°…“∂÷ß

inhibitory control ‚¥¬°“√„™â psychological

test √à«¡°—∫ functional magnetic resonance

imaging „π°≈ÿà¡ºŸâ∑’Ë¡’ internet addiction disorder

(IAD) æ∫«à“„π°≈ÿà¡∑’Ë‡ªìπ IAD ¡’ —≠≠“≥ blood

oxygen level dependence (BOLD) ‡æ‘Ë¡¢÷Èπ„π

∫√‘‡«≥ anterior ·≈– posterior cingulate cortex

√–À«à“ß°“√∑” stroop test ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡

§«∫§ÿ¡(17)  πÕ°®“°π’È¬—ß¡’°“√»÷°…“¿“æ∂à“¬√—ß ’

¢Õß ¡Õß„π«—¬√ÿàπ™“¬∑’Ë¡’¿“«–µ‘¥Õ‘π‡µÕ√å‡πÁµæ∫

«à“®“°¿“æ magnetic resonance imaging §«“¡

Àπ“¢Õß cortex (cortical thickness) „π∫√‘‡«≥

lateral orbitofrontal cortex Ωíòß¢«“®–¡’πâÕ¬°«à“

°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠(18)  „π à«π√–¥—∫

™’«‚¡‡≈°ÿ≈ ‰¥â¡’°“√»÷°…“√–¥—∫¢Õß dopamine

transporter „π∫√‘‡«≥ striatum ‚¥¬„™â single

photon emission computed tomography

(SPECT) æ∫«à“ „π°≈ÿà¡∑’Ë¡’ IAD ¡’°“√≈¥≈ß¢Õß

√–¥—∫ striatal dopamine transporter Õ¬à“ß¡’π—¬

 ”§—≠‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ëª°µ‘(19) ·≈–

°“√»÷°…“„π√–¥—∫æ—π∏ÿ°√√¡ ‰¥â¡’°“√æ∫∫∑∫“∑

¢Õß cc-genotype ∑’Ëµ”·Àπàß rs1044396 SNP

∫π¬’π CHRNA4 ¢Õß°≈ÿà¡ª√–™“°√∑’Ë¡’ªí≠À“®“°

°“√„™âÕ‘π‡µÕ√å‡πÁµ‡¡◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡ª°µ‘

´÷Ëß CHRNA4 π’È‡ªìπ¬’π∑’Ë¡’∫∑∫“∑„π¿“«–‡ æµ‘¥

 “√¥â«¬‡™àπ°—π(20)

Psychosocial factors
ªí®®—¬∑“ß®‘µ —ß§¡∑’Ë —¡æ—π∏å°—∫¿“«–µ‘¥Õ‘π-

‡µÕ√å‡πÁµπÕ°®“°°“√∑’Ë “¡“√∂‡¢â“∂÷ßÕ‘π‡µÕ√å‡πÁµ

‰¥âßà“¬¡’‰¥âÀ≈“°À≈“¬µ—Èß·µà¡’°“√æ∫°“√‡æ‘Ë¡¢÷Èπ¢Õß
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≈—°…≥–ÀÿπÀ—πæ≈—π·≈àπ (impulsivity) Õ¬à“ß¡’π—¬

 ”§—≠„πºŸâ∑’Ë¡’¿“«–µ‘¥Õ‘π‡µÕ√å‡πÁµ‚¥¬‰¡à·µ°µà“ß

®“°ºŸâ∑’Ë¡’¿“«–µ‘¥°“√æπ—π‡¡◊ËÕπ”‰ª‡ª√’¬∫‡∑’¬∫°—∫

°≈ÿà¡§«∫§ÿ¡ª°µ‘(21) ·≈–¬—ß¡’°“√»÷°…“æ∫§«“¡

 —¡æ—π∏å√–À«à“ß¿“«–µ‘¥Õ‘π‡µÕ√å‡πÁµ°—∫Õ“°“√¢Õß

¿“«–«‘µ°°—ß«≈·≈–°“√¡’‡Àµÿ°“√≥åµ÷ß‡§√’¬¥„π™’«‘µ

„π™à«ß 6 ‡¥◊Õπ∑’Ëºà“π¡“‚¥¬‡©æ“–ªí≠À“§«“¡

 —¡æ—π∏å√–À«à“ß∫ÿ§§≈ (‡™àπ °“√∂Ÿ°‡¢â“„®º‘¥ °“√

‚¥π∑”„Àâ≈–Õ“¬µàÕ∑’Ë “∏“√≥– À√◊Õ∂Ÿ°°’¥°—π®“°

ºŸâÕ◊Ëπ) ·≈–ªí≠À“„π‚√ß‡√’¬π (‡™àπ  Õ∫µ° °“√

√—∫√Ÿâ«à“¡’ ¿“√–°“√‡√’¬π¡“°‡°‘π‰ª) ‚¥¬§«“¡∂’Ë

¢Õßªí≠À“∑’Ë‡°‘¥®–¡’πÈ”Àπ—°µàÕ°“√‡°‘¥¿“«–µ‘¥

Õ‘π‡µÕ√å‡πÁµ¡“°°«à“§«“¡√ÿπ·√ß¢Õßµ—«ªí≠À“‡Õß(9)

·≈–¬—ß¡’°“√»÷°…“æ∫«à“«—¬√ÿàπ°≈ÿà¡∑’Ë‡ ’Ë¬ßµàÕ¿“«–

‡ æµ‘¥°“√„™âÕ‘π‡µÕ√å‡πÁµ„π√–¥—∫ Ÿß·≈–ª“π°≈“ß

¡’°“√„™â “√‡ æµ‘¥ ¡’°“√¥◊Ë¡‡§√◊ËÕß¥◊Ë¡·Õ≈°ÕŒÕ≈å

·≈–¡’°“√ Ÿ∫∫ÿÀ√’Ë¡“°°«à“ºŸâ∑’Ë „™âÕ‘π‡µÕ√å‡πÁµ„π

√–¥—∫ª°µ‘Õ¬à“ß¡’π—¬ ”§—≠ ‚¥¬À≈—ß®“°∑’Ë¡’°“√

§«∫§ÿ¡ªí®®—¬∑’ËÕ“®‡ªìπµ—«°«π·≈â« °“√ Ÿ∫∫ÿÀ√’Ë

 “¡“√∂æ¬“°√≥å°“√∑’Ë®–¡’§«“¡‡ ’Ë¬ß„π√–¥—∫ Ÿß

µàÕ¿“«–µ‘¥Õ‘π‡µÕ√å‡πÁµ‰¥âÕ¬à“ß¡’π—¬ ”§—≠ [odds

ratio (OR)=1.20, p=0.004](22) ·≈–°“√„™â

‚ª√·°√¡∑“ß —ß§¡µà“ßÊ (social applications) ‡™àπ

twitter À√◊Õ·À≈àß™ÿ¡™πÕÕπ‰≈πå·≈–°“√‡≈àπ‡°¡

ÕÕπ‰≈πå°Á¡’ à«π∑’Ë®–‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥¿“«–

‡ æµ‘¥Õ‘π‡µÕ√å‡πÁµ‡™àπ°—π „π à«π¢Õß≈—°…≥–¢Õß

∫ÿ§≈‘°¿“æ∑’Ë ‰¥â®“°°“√ª√–‡¡‘π‚¥¬ Quick Big

Five Scale æ∫«à“§–·ππ∑’Ë Ÿß¢÷Èπ¢Õß§«“¡‡ÀÁπæâÕß

µâÕß°—π (agreeableness) §«“¡¡—Ëπ§ß∑“ßÕ“√¡≥å

(emotional stability) §«“¡´◊ËÕµ√ß (conscientious-

ness) ·≈–°“√™Õ∫· ¥ßÕÕ° (extraversion) „π

«—¬√ÿàπ®–∑”„Àâ§«“¡‡ ’Ë¬ßµàÕ°“√¡’¿“«–µ‘¥Õ‘π‡µÕ√å

‡πÁµµË”≈ß „π¢≥–∑’Ë§–·ππ∑’Ë Ÿß¢÷Èπ¢Õß¥â“π§«“¡

 “¡“√∂„π°“√√‘‡√‘Ë¡·≈–·°âªí≠À“ (resourcefulness)

®–∑”„Àâ§«“¡‡ ’Ë¬ßµàÕ°“√¡’¿“«–µ‘¥Õ‘π‡µÕ√å‡πÁµ

‡æ‘Ë¡¡“°¢÷Èπ(12)

Õ“°“√∑“ß§≈‘π‘°
°≈ÿà¡Õ“°“√‡ æµ‘¥‡™‘ßæƒµ‘°√√¡¡—°®–¡’

≈—°…≥–Õ“°“√À≈—° ‰¥â·°à ¡’°“√À¡°¡ÿàπ°—∫°“√

°√–∑”π—ÈπÊ (preoccupation) ®π≈–‡≈¬ ‘ËßÕ◊Ëπ„π

™’«‘µª√–®”«—π ‰¡à “¡“√∂§«∫§ÿ¡µπ‡Õß„π°“√

°√–∑”‰¥âÕ¬à“ß∑’Ëµ—Èß„® (loss of control) Õ“®µâÕß

∑”æƒµ‘°√√¡π—ÈπÊ „Àâ¡“°¢÷Èπ‡æ◊ËÕ„Àâ ‰¥â§«“¡ ÿ¢„π

√–¥—∫∑’Ë‡∑à“‡¥‘¡ (tolerance) ·≈–Õ“®¡’Õ“°“√‰¡à

 ∫“¬∑“ß°“¬À√◊Õ∑“ß„®À“°‰¡à ‰¥â°√–∑” ‘Ëßπ—Èπ„π

™—Ë«√–¬–‡«≈“Àπ÷Ëß (withdrawal) ·≈–°“√À¡°¡ÿàπ

°—∫æƒµ‘°√√¡π—Èπ®–µâÕß∑”„Àâ‡°‘¥º≈‡ ’¬µàÕ™’«‘µ‰¡à

∑“ß„¥°Á∑“ßÀπ÷ËßÕ¬à“ß™—¥‡®π „π à«π¢Õß¿“«–

‡ æµ‘¥°“√„™âÕ‘π‡µÕ√å‡πÁµπ—Èπ ‰¥â¡’ºŸâ‡™’Ë¬«™“≠À≈“¬

∑à“π∑’Ë‡ πÕ‡°≥±å°“√«‘π‘®©—¬ ·µàº≈ √ÿª∑’Ë‰¥â¬—ß‰¡à

·πàπÕπ ‚¥¬ diagnostic and statistical manual

of mental disorders version 5 (DSM-5) ´÷Ëß‡ªìπ

§Ÿà¡◊Õ¡“µ√∞“π„π°“√«‘π‘®©—¬‚√§·≈–§«“¡º‘¥ª°µ‘

∑“ß®‘µ¢Õß À√—∞Õ‡¡√‘°“ ‰¥â¡’°“√‡ πÕ‡°≥±å°“√

«‘π‘®©—¬¢Õß internet gaming disorder ÷́Ëß„Àâ

§«“¡ π„®„π≈—°…≥–°“√µ‘¥‡°¡∑“ßÕ‘π‡µÕ√å‡πÁµ

‡∑à“π—Èπ‚¥¬∑’Ë ‰¡à√«¡°‘®°√√¡Õ¬à“ßÕ◊Ëπ ‚¥¬¡’‡°≥±å

°“√«‘π‘®©—¬(23) ¥—ßµ“√“ß∑’Ë 2

Õ¬à“ß‰√°Áµ“¡ ‡°≥±å°“√«‘π‘®©—¬π’È‡ªìπ‡æ’¬ß

‡°≥±å∑’Ë∂Ÿ°‡ πÕ (proposed criteria) ¢÷Èπ¡“

‡∑à“π—Èπ ‡π◊ËÕß®“°°≈ÿà¡Õ“°“√π’È‡ªìπ°≈ÿà¡Õ“°“√„À¡à

∑’Ë¬—ß¡’¢âÕ¡Ÿ≈√—∫√Õß‰¡à¡“°·≈–º≈¢Õß¢âÕ¡Ÿ≈„π

∫“ß à«π¬—ß‰¡à Õ¥§≈âÕß°—π ®÷ß®”‡ªìπµâÕß¡’°“√

»÷°…“«‘®—¬µàÕ‰ª°àÕπ®–‰¥â ‡°≥±å°“√«‘π‘®©—¬∑’Ë

·πàπÕπ
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Psychiatric comorbidities
∂÷ß·¡â§«“¡ —¡æ—π∏å√–À«à“ß¿“«–µ‘¥Õ‘π‡µÕ√å-

‡πÁµ°—∫‚√§∑“ß®‘µ‡«™®–¬—ß‰¡à·πàπÕπ ·µà‰¥â¡’∫“ß

°“√»÷°…“∑’Ëµ√«®æ∫«à“„π°≈ÿà¡«—¬√ÿàπ∑’Ë¡’¿“«–µ‘¥Õ‘π-

‡µÕ√å‡πÁµ¡—°®–¡’‚√§∑“ß®‘µ‡«™√à«¡ Ÿß°«à“‡¡◊ËÕπ”‰ª

‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à¡’¿“«–µ‘¥ ‚¥¬°“√„™âÕ‘π-

‡µÕ√å‡πÁµÕ¬à“ßÀπ—°Õ“®‡ªìπ«‘∏’Àπ÷Ëß„π°“√æ¬“¬“¡

®—¥°“√Õ“°“√∑“ß®‘µ‡«™¥â«¬µπ‡Õß  À√◊Õ„πÕ’°¡ÿ¡

Àπ÷Ëß ‚√§∑“ß®‘µ‡«™∑’Ë‡ªìπÕ¬Ÿà°ÁÕ“® àßº≈„Àâ∫ÿ§§≈π—ÈπÊ

¡’æƒµ‘°√√¡°“√„™âÕ‘π‡µÕ√å‡πÁµÕ¬à“ßº‘¥ª°µ‘‰¥â‡™àπ

‡¥’¬«°—π ‚¥¬‚√§∑“ß®‘µ‡«™∑’Ë¡—°æ∫√à«¡‰¥â∫àÕ¬ ‰¥â·°à

1) ‚√§ ¡“∏‘ —Èπ (attention deficit hyperactivity

disorder, ADHD)  2) §«“¡º‘¥ª°µ‘®“°°“√„™â “√

‡ æµ‘¥ (substance use disorder)  3) ¿“«–´÷¡

‡»√â“ (major depressive disorder)   ·≈– 4) ¿“«–

«‘µ°°—ß«≈„π°“√‡¢â“ —ß§¡ (social anxiety)  à«π

°≈ÿà¡Õ“°“√À√◊Õ§«“¡º‘¥ª°µ‘Õ◊Ëπ∑’Ë¡’√“¬ß“π«à“Õ“®

æ∫√à«¡ ‰¥â·°à   æƒµ‘°√√¡°â“«√â“«√ÿπ·√ß (hostility

and aggressive behavior) ‚√§Õ“√¡≥å Õß¢—È«

(bipolar disorder) ‚√§«‘µ°°—ß«≈ (general anxiety

disorder) ‚√§¬È”§‘¥¬È”∑” (obsessive compulsive

disorder)  à«π≈—°…≥–∫ÿ§≈‘°¿“æ·≈–∫ÿ§≈‘°¿“æ

º‘¥ª°µ‘∑’Ë¡’√“¬ß“π«à“Õ“®æ∫√à«¡ ‰¥â·°à obsessive

compulsive personality, borderline ·≈– avoidant

personality disorder.(7)

°“√√—°…“
¡’°“√»÷°…“·∫∫ meta-analysis(24) ∂÷ß effect

size ¢Õß°“√√—°…“¿“«–‡ æµ‘¥Õ‘π‡µÕ√å‡πÁµ ∑—Èß°“√

√—°…“∑“ß®‘µ (psychological intervention) ·≈–

°“√√—°…“·∫∫¬“∫”∫—¥ (pharmacological inter-

vention) ®“° 16 °“√»÷°…“ √«¡°≈ÿà¡µ—«Õ¬à“ß∑—Èß ‘Èπ

670 √“¬ ‚¥¬„™â random effect model ‚¥¬

√Ÿª·∫∫°“√»÷°…“ ‡ªìπ·∫∫«—¥º≈°àÕπ·≈–À≈—ß°“√

µ“√“ß∑’Ë 2.  ‡°≥±å∑’Ë∂Ÿ°‡ πÕ (proposed criteria) ‡æ◊ËÕ°“√«‘π‘®©—¬ internet gaming disorder ‚¥¬ DSM-5

¡’°“√„™âÕ‘π‡µÕ√å‡πÁµ‡æ◊ËÕ‡≈àπ‡°¡‚¥¬¡—°®–‡≈àπ°—∫ºŸâÕ◊ËπÕ¬à“ß‡ªìπª√–®” ÷́Ëß∑”„Àâ¡’§«“¡∫°æ√àÕßÕ¬à“ß™—¥‡®π„π°“√„™â™’«‘µÀ√◊Õ

°àÕ„Àâ‡°‘¥§«“¡∑ÿ°¢å∑√¡“π‚¥¬¡’Õ¬à“ßπâÕ¬ 5 ¢âÕ„π√Õ∫ 12 ‡¥◊ÕπµàÕ‰ªπ’È

1. À¡°¡ÿàπ°—∫°“√‡≈àπ‡°¡ºà“πÕ‘π‡µÕ√å‡πÁµ (§‘¥∂÷ß‡°¡∑’Ë‡æ‘Ëß‡≈àπ ¬—ßÕ¬“°®–‡≈àπ‡°¡µàÕ‰ª °“√‡≈àπ‡°¡ºà“πÕ‘π‡µÕ√å‡πÁµ °≈“¬‡ªìπ

°‘®°√√¡∑’Ë ”§—≠„π™’«‘µª√–®”«—π)

¢âÕ —ß‡°µ ‰¡àπ—∫°“√‡≈àπ°“√æπ—πºà“πÕ‘π‡µÕ√å‡πÁµ´÷Ëß®–∂Ÿ°π—∫‡ªìπ¿“«–µ‘¥æπ—π (gambling disorder)

2. ¡’Õ“°“√∂Õπ (withdrawal) ‡¡◊ËÕ‰¡à‰¥â‡≈àπ‡°¡ ´÷Ëß®–‡ªìπÕ“°“√∑“ßÕ“√¡≥å ‡™àπ Àßÿ¥Àß‘¥ °—ß«≈ ‡∫◊ËÕ ∑âÕ ·µà®–‰¡à¡’Õ“°“√∑“ß°“¬

‡À¡◊Õπ„π¿“«–∂Õπ “√

3. ¡’°“√„™â‡«≈“‡æ‘Ë¡¡“°¢÷Èπ‡√◊ËÕ¬Ê „π°“√‡≈àπ‡°¡ºà“πÕ‘π‡µÕ√å‡πÁµ (tolerance)

4. ≈â¡‡À≈«„π°“√æ¬“¬“¡§«∫§ÿ¡µπ‡Õß„π°“√‡≈àπ‡°¡ºà“πÕ‘π‡µÕ√å‡πÁµ

5. À¡¥§«“¡ π„®„π°‘®°√√¡∫—π‡∑‘ßÀ√◊Õß“πÕ¥‘‡√°Õ◊ËπÊ∑’Ë‡§¬∑”‚¥¬‡ªìπº≈¡“®“°°“√‡≈àπ‡°¡ºà“πÕ‘π‡µÕ√å‡πÁµ

6. ¬—ß§ß‡≈àπ‡°¡ºà“πÕ‘π‡µÕ√å‡πÁµÕ¬à“ßµàÕ‡π◊ËÕß·≈–‡≈àπÕ¬à“ßÀπ—°∂÷ß·¡â®–√Ÿâ«à“°àÕ„Àâ‡°‘¥ªí≠À“∑“ß®‘µ —ß§¡

7. ‚°À° ¡“™‘°„π§√Õ∫§√—« ºŸâ√—°…“À√◊Õ§πÕ◊ËπÊ ‡°’Ë¬«°—∫§«“¡∂’Ë·≈–√–¬–‡«≈“„π°“√‡≈àπ‡°¡ºà“πÕ‘π‡µÕ√å‡πÁµ

8. ‡≈àπ‡°¡ºà“πÕ‘π‡µÕ√å‡πÁµ‡æ◊ËÕÀπ’À√◊Õ∫√√‡∑“Õ“√¡≥å∑“ß≈∫ ‡™àπ §«“¡ ‘ÈπÀ«—ß §«“¡√Ÿâ ÷°º‘¥ §«“¡°—ß«≈

9. °“√‡≈àπ‡°¡ºà“πÕ‘π‡µÕ√å‡πÁµ°àÕ„Àâ‡°‘¥Õ—πµ√“¬À√◊Õªí≠À“‡°’Ë¬«°—∫§«“¡ —¡æ—π∏å °“√ß“π À√◊Õ°“√‡√’¬π

¢âÕ —ß‡°µ ‡°≥±å∑’Ë∂Ÿ°‡ πÕπ’È®–‰¡à√«¡°“√„™âÕ‘π‡µÕ√å‡πÁµ‡æ◊ËÕ«‘™“™’æÀ√◊ÕÀπâ“∑’Ë°“√ß“π ‡æ◊ËÕ®ÿ¥ª√– ß§å∑“ß —π∑π“°“√ ‡æ◊ËÕ®ÿ¥

ª√– ß§å∑“ß‡æ» À√◊Õ‡æ◊ËÕ°“√‡¢â“ —ß§¡·∫∫Õ◊ËπÊ
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„Àâ°“√∫”∫—¥ (pre-post study) Õ“®¡’À√◊Õ‰¡à¡’™à«ß

µ‘¥µ“¡º≈ ‚¥¬¡’‡æ’¬ß 6 °“√»÷°…“∑’Ë¡’°≈ÿà¡§«∫§ÿ¡

‰«â‡ª√’¬∫‡∑’¬∫ º≈°“√»÷°…“æ∫«à“ ∑—Èß°“√√—°…“∑“ß

®‘µ·≈–°“√√—°…“‚¥¬„™â¬“‚¥¬√«¡¡’ effect size ∑’Ë

§àÕπ¢â“ß Ÿß„π·ßà¢Õß°“√∫”∫—¥Õ“°“√¢Õß°“√µ‘¥

Õ‘π‡µÕ√å‡πÁµ   “¡“√∂≈¥√–¬–‡«≈“ÕÕπ‰≈πå ∫√√‡∑“

¿“«–´÷¡‡»√â“ ·≈–¿“«–«‘µ°°—ß«≈‰¥â ´÷Ëß°“√»÷°…“

 à«π„À≠à®–∑”„πª√–‡∑»®’π √Õß≈ß¡“ §◊Õ ª√–‡∑»

‡°“À≈’„µâ·≈– À√—∞Õ‡¡√‘°“ ‚¥¬°“√√—°…“·∫∫

®‘µ∫”∫—¥∑’Ëπ‘¬¡π”‰ª„™â„π°“√»÷°…“ ‰¥â·°à °“√

∫”∫—¥‡™‘ß§«“¡§‘¥·≈–æƒµ‘°√√¡ (cognitive be-

havioral therapy, CBT) °“√„Àâ§”ª√÷°…“„πÀ≈“¬

√–¥—∫ (multi-level counselling program, MLC)

∑—Èßµ—«ºŸâªÉ«¬ ºŸâª°§√Õß·≈– ¡“™‘°„π§√Õ∫§√—«√«¡

∂÷ß§√Ÿ∑’Ë‚√ß‡√’¬π ∑—Èßπ’È°“√„Àâ°“√√—°…“·∫∫√“¬∫ÿ§§≈

Õ“®®–„Àâº≈¥’°«à“·∫∫‡ªìπ°≈ÿà¡ „π à«π¢Õß¬“∑’Ë

‡§¬¡’°“√»÷°…“·≈â«æ∫«à“Õ“®∑”„ÀâÕ“°“√µà“ßÊ¥’¢÷Èπ

‰¥â·°à escitalopram, methylphenidate ·≈–

bupropion sustained release(24,25)

∫∑ √ÿª
¿“«–‡ æµ‘¥°“√„™âÕ‘π‡µÕ√å‡πÁµ‡ªìπª√“°Ø-

°“√≥å∑’Ë‡æ‘Ëß‡°‘¥¢÷Èπ„π∑»«√√…∑’Ëºà“π¡“ ÷́Ëß —¡æ—π∏å

°—∫°“√æ—≤π“¢Õß‡∑§‚π‚≈¬’ “√ π‡∑»·≈–°“√∑’Ë

 “¡“√∂‡¢â“∂÷ß‚≈°ÕÕπ‰≈πå‰¥âßà“¬¢÷Èπ ‚¥¬≈—°…≥–

‡¥àπ¢ÕßºŸâ∑’Ë¡’¿“«–π’È §◊Õ ®– Ÿ≠‡ ’¬°“√§«∫§ÿ¡

µπ‡Õß„π°“√„™âÕ‘π‡µÕ√å‡πÁµ®π∑”„Àâ‡°‘¥º≈°√–∑∫

∑“ß≈∫µàÕ°“√¥”‡π‘π™’«‘µ ‚¥¬ªí®®—¬∑’Ë —¡æ—π∏å°—∫

¿“«–π’È¡’‰¥âÀ≈“°À≈“¬ªí®®—¬ ∑—Èß∑“ß¥â“π™’«¿“æ

·≈–®‘µ —ß§¡·≈–¬—ß “¡“√∂æ∫‚√§∑“ß®‘µ‡«™√à«¡

¥â«¬‰¥â  ∑—Èßπ’È ·π«∑“ß°“√«‘π‘®©—¬·≈–°“√√—°…“

¿“«–π’È¬—ßµâÕß°“√¢âÕ¡Ÿ≈‡æ‘Ë¡‡µ‘¡®“°°“√»÷°…“«‘®—¬
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„πªí®®ÿ∫—π §«“¡°â“«Àπâ“∑“ß«‘∑¬“°“√„π°“√¥Ÿ·≈ºŸâªÉ«¬‡¥Á°∑’Ë¡’ªí≠À“∑“ß√–∫∫À“¬„®·∫∫´—∫´âÕπ

¡’¡“°¢÷Èπ°«à“„πÕ¥’µ ∑”„ÀâÕ—µ√“°“√√Õ¥™’«‘µ¢ÕßºŸâªÉ«¬‡À≈à“π’È Ÿß¢÷Èπ  Õ¬à“ß‰√°Áµ“¡¿“¬À≈—ß®“°„Àâ°“√√—°…“®π

ºŸâªÉ«¬¡’Õ“°“√§ß∑’Ë¥’æÕ∑’Ë®–°≈—∫∫â“π‰¥â·≈â« ºŸâªÉ«¬ à«πÀπ÷Ëß¬—ß¡’§«“¡®”‡ªìπµâÕß‰¥â√—∫°“√∫√‘∫“≈∑“ß√–∫∫À“¬„®

Õ¬à“ßµàÕ‡π◊ËÕß∑’Ë∫â“π (respiratory home care) ‡™àπ °“√„ÀâÕÕ° ‘́‡®π °“√¥Ÿ¥‡ ¡À– °“√∑”°“¬¿“æ∫”∫—¥

∑√«ßÕ° „π√“¬∑’Ë¡’ªí≠À“∑“ß√–∫∫À“¬„®·∫∫√ÿπ·√ßÕ“®®”‡ªìπµâÕß‡®“–§ÕÀ√◊Õ„™â‡§√◊ËÕß™à«¬À“¬„®∑’Ë∫â“π

√à«¡°—∫°“√„Àâ°“√¥Ÿ·≈¥â“πÕ◊ËπÊ ‡™àπ °“√„ÀâÕ“À“√∑“ß “¬¬“ßÀπâ“∑âÕß ‡ªìπµâπ  °“√«“ß·ºπ°“√¥Ÿ·≈√—°…“

√à«¡°—π√–À«à“ß§√Õ∫§√—«·≈–∑’¡∫ÿ§≈“°√∑“ß°“√·æ∑¬å∑’Ë‡ªìπ À “¢“«‘™“™’æ  µ≈Õ¥®π°“√Ωñ°∑—°…–ºŸâ

ª°§√Õß„π°“√„Àâ°“√∫√‘∫“≈∑“ß√–∫∫À“¬„®·≈–√–∫∫Õ◊ËπÊ∑’Ë‡°’Ë¬«¢âÕß‡¡◊ËÕºŸâªÉ«¬°≈—∫∫â“π¡’§«“¡ ”§—≠„π

°“√ªÑÕß°—π°“√‡°‘¥¿“«–·∑√°´âÕπ ≈¥°“√‡¢â“√—∫°“√√—°…“„π‚√ßæ¬“∫“≈ ™à«¬„ÀâºŸâªÉ«¬·≈–§√Õ∫§√—«¡’

§ÿ≥¿“æ™’«‘µ∑’Ë¥’¢÷Èπ  “¡“√∂æ—≤π“µπ‡Õß∑—Èß¥â“π√à“ß°“¬·≈–®‘µ„®‰¥âÕ¬à“ß‡µÁ¡∑’Ëµ“¡»—°¬¿“æ¢Õßµπ

„πªí®®ÿ∫—π Àπà«¬‚√§√–∫∫À“¬„®·≈–‡«™∫”∫—¥«‘°ƒµ ·≈–ÀÕºŸâªÉ«¬‡¥Á°∑—ÈßÕ“¬ÿ√°√√¡·≈–»—≈¬°√√¡

¡’ºŸâªÉ«¬‡¥Á°∑’ËµâÕß‰¥â√—∫°“√∫√‘∫“≈∑“ß√–∫∫À“¬„®∑’Ë∫â“π·≈–¬—ß¡“µ‘¥µ“¡°“√√—°…“Õ¬à“ßµàÕ‡π◊ËÕßª√–¡“≥

50-60 √“¬ ·≈–¬—ß¡’ºŸâªÉ«¬„À¡à∑’ËµâÕß°“√°“√¥Ÿ·≈„π‡√◊ËÕßπ’È‡æ‘Ë¡¢÷ÈπÕ¬à“ßπâÕ¬‡¥◊Õπ≈– 1-3 √“¬  ºŸâªÉ«¬‡À≈à“π’È

®”‡ªìπµâÕß‰¥â√—∫°“√Ωñ° Õπ∑—°…–„π°“√¥Ÿ·≈Õ¬à“ß‡ªìπÕß§å√«¡®“°ΩÉ“¬µà“ßÊ ∑—Èß·æ∑¬å æ¬“∫“≈ π—°°“¬¿“æ

∫”∫—¥ ·≈–ΩÉ“¬ —ß§¡ ß‡§√“–Àå ‡æ◊ËÕ‡µ√’¬¡§«“¡√ŸâΩñ°∑—°…–„π°“√¥Ÿ·≈µàÕ‡π◊ËÕß∑’Ë∫â“π ·≈–µâÕß°“√ß∫ª√–¡“≥

40
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ª√–¿“»√’ ™◊Ëπª√–‰æ
ΩÉ“¬°“√æ¬“∫“≈ ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬
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„π°“√®—¥À“Õÿª°√≥å‡æ◊ËÕ„ÀâºŸâªÉ«¬‡¥Á°∑’Ë¡’ªí≠À“∑“ß

‡»√…∞“π–·≈–¡’Õ“°“√¥’§ß∑’Ë·≈â« “¡“√∂°≈—∫‰ª√—∫

°“√¥Ÿ·≈√—°…“∑“ß√–∫∫À“¬„®∑’Ë∫â“πÕ¬à“ßµàÕ‡π◊ËÕß‰¥â

°≈ÿà¡¢ÕßºŸâªÉ«¬∑’Ë¡’ªí≠À“∑“ß√–∫∫À“¬„®∑’Ë¡’

§«“¡®”‡ªìπ∑’Ë®–µâÕß„Àâ°“√¥Ÿ·≈√–¬–¬“«µàÕ‡π◊ËÕß

®π∂÷ß°≈—∫∫â“π ·≈–„π∫“ß√“¬Õ“®µâÕß∑” tracheo-

stomy À√◊Õ„™â‡§√◊ËÕß™à«¬À“¬„®√à«¡¥â«¬  “¡“√∂

®”·π°§«“¡º‘¥ª°µ‘∑“ßæ¬“∏‘ √’√«‘∑¬“‰¥â‡ªìπ 3

°≈ÿà¡(1) ‰¥â·°à

1. Ventilatory muscle weakness and

neuromuscular disease

2. Central hypoventilation syndromes

3. Chronic pulmonary disease

„π∫∑§«“¡π’È®–°≈à“«∂÷ß„π°≈ÿà¡ºŸâªÉ«¬ spinal

muscular atrophy (SMA) ÷́ËßÕ¬Ÿà„π°≈ÿà¡∑’Ë¡’§«“¡

º‘¥ª°µ‘∑“ßæ¬“∏‘ √’√«‘∑¬“Õ¬Ÿà„π°≈ÿà¡ ventilatory

muscle weakness and neuromuscular disease/

‚√§†SMA(2)†‡ªìπ‚√§¢Õß°≈â“¡‡π◊ÈÕ‡ âπª√– “∑ ´÷Ëß¡’

°“√‡ ◊ËÕ¡¢Õß motor neuron Õ—π‡ªìπº≈„Àâ°≈â“¡‡π◊ÈÕ

ÕàÕπ·√ß  ºŸâªÉ«¬‚√§π’È¡’µ—Èß·µà‡ªìπ∑“√° ®π∂÷ß‡ªìπµÕπ

∑’Ë‚µ·≈â« ·≈–¡’§«“¡√–¥—∫§«“¡√ÿπ·√ß·µ°µà“ß°—π‰ª

‚¥¬ª°µ‘ºŸâªÉ«¬®–µâÕß°“√°“√¥Ÿ·≈‡ªìπæ‘‡»…„π‡√◊ËÕß

¢Õß°“√¥Ÿ·≈°≈â“¡‡π◊ÈÕªÕ¥ √–∫∫ª√– “∑ °√–¥Ÿ°

¢âÕµàÕ ·≈–°“√∑”°“¬¿“æ∫”∫—¥ À√◊Õ·¡â°√–∑—Ëß

°“√ºà“µ—¥µ“¡§«“¡®”‡ªìπ √«¡∑—Èß°“√¥Ÿ·≈„π‡√◊ËÕß¢Õß

‚¿™π“°“√∑’Ë∂Ÿ°µâÕß „π§√Õ∫§√—«∑’Ë¡’ºŸâªÉ«¬‚√§π’È ¡’

§«“¡µâÕß°“√°“√¥Ÿ·≈®“°∑’¡·æ∑¬å æ¬“∫“≈ ·≈–

∫ÿ§≈“°√∑“ß ÿ¢¿“æÀ≈“¬ΩÉ“¬«“ß·ºπ°“√∑”ß“π

√à«¡°—π

Õ“°“√¢Õß‚√§
     ‚¥¬∑—Ë«‰ª·≈â« Õ“°“√¢Õß‚√§®–‡ªìπ°“√ÕàÕπ

·√ß¢Õß°≈â“¡‡π◊ÈÕ ·≈–°“√‡ ◊ËÕ¡¢Õß°≈â“¡‡π◊ÈÕ ´÷Ëß

‡ªìπº≈¡“®“°°“√∑’Ë‡ âπª√– “∑®“°°√–¥Ÿ° —πÀ≈—ß

‰¡à “¡“√∂ àß —≠≠“≥‰ª°≈â“¡‡π◊ÈÕ à«πµà“ßÊ‰¥â ‚¥¬

‡°‘¥ªí≠À“®“° à«π¢Õß·°π‡´≈≈åª√– “∑ motor

neuron Õ“°“√¢Õß‚√§†SMA ¡’§«“¡ —¡æ—π∏åÕ¬à“ß

¬‘Ëß°—∫§«“¡√ÿπ·√ß ·≈–Õ“¬ÿ¢≥–∑’Ë ‚√§‡√‘Ë¡µâπ  ‚√§

SMA ∑’Ë‡°‘¥®“°°“√°≈“¬æ—π∏ÿ°√√¡¢Õß¬’π  SMA†¡’

™à«ßÕ“¬ÿ∑’Ë°«â“ß ‚¥¬‡ªìπ‰¥âµ—Èß·µà„π∑“√°®π∂÷ß„π«—¬

ºŸâ „À≠à  ∫“ß√“¬Õ“®¡’Õ“°“√‡æ’¬ß‡≈Á°πâÕ¬ ·µà∫“ß

√“¬°Á‡ ’¬™’«‘µ µ“¡·µà≈–√“¬µà“ß°—π‰ª‰¥âÀ≈“¬Ê

Õ“°“√¢Õß‚√§ †SMA† —¡æ—π∏å°—∫Õ“°“√Õ—πµàÕ‡π◊ËÕß

¡“®“°°≈â“¡‡π◊ÈÕ∑’ËÕàÕπ·√ß ·≈–®”‡ªìπ®–µâÕß√—°…“

‰ªµ“¡Õ“°“√ ‡™àπ °≈â“¡‡π◊ÈÕ à«πµà“ßÊ ÕàÕπ·√ß

°≈â“¡‡π◊ÈÕ„π°“√‡ª≈àß‡ ’¬ß‰¡à¡’·√ß √à“ß°“¬ÕàÕπ

ª«°‡ªï¬°  °“√„™âª“°¥Ÿ¥ À√◊Õ°“√°≈◊π ‡ªìπ‰ª‰¥â¬“°

¡’‡ ¡À–„πªÕ¥À√◊Õ≈”§Õ  ≈”µ—«‡ªìπ√Ÿª√–¶—ß ‡π◊ËÕß®“°

°“√„™â°≈â“¡‡π◊ÈÕ à«π∑âÕß„π°“√À“¬„® ¡◊Õ°”·≈–¡’

‡Àß◊ËÕ∑’Ë¡◊Õ ≈‘Èπ —Ëπ »’√…–¡—°‡Õ’¬ß‰ª¥â“πÀπ÷Ëß ·¡â¢≥–

πÕπ ¢“¡’≈—°…≥–ÕàÕπ·√ß°«à“·¢π ¢“¡’≈—°…≥–Õâ“

§≈â“¬¢“°∫ °“√ªÑÕπÕ“À“√¬“° ªÕ¥µ‘¥‡™◊ÈÕ‰¥âßà“¬

°“√¬°»’√…– À√◊Õ°“√≈ÿ°¢÷Èππ—Ëß∑”‰¥â¬“° ‰¡à¡’·√ß‰Õ

°“√√—°…“
ºŸâ∑’Ë‡ªìπ‚√§†SMA† “¡“√∂¡’™’«‘µ¬“«¢÷Èπ ·≈–

 ∫“¬¢÷Èπ¥â«¬°“√„™â‡∑§‚π‚≈¬’‡¢â“¡“™à«¬ ‡™àπ °“√„™â

‡§√◊ËÕß™à«¬À“¬„® °“√„™â√∂‡¢Áπ‰øøÑ“∫—ß§—∫‰¥â ·≈–

°“√„™â§Õ¡æ‘«‡µÕ√åª√—∫„Àâ°“√¥”‡π‘π™’«‘µßà“¬¢÷Èπ  ∑—Èßπ’È

¢÷Èπ°—∫·µà≈–§π«à“®–µâÕßª√—∫À√◊ÕÀ“‡§√◊ËÕß™à«¬‡À≈◊Õ

Õ¬à“ß‰√„Àâ‡À¡“– ¡ √«¡∑—Èß°“√„Àâ‚Õ°“ „π°“√‡¢â“

√à«¡°‘®°√√¡„π —ß§¡‡À¡◊Õπ§πª°µ‘‡§√◊ËÕß™à«¬À“¬„®

‡ªìπ ‘Ëß ”§—≠  „π°√≥’∑’Ë‡√‘Ë¡‡ªìπ‚√§µ—Èß·µà‡¥Á°Ê ¡—°

®–¡’ªí≠À“°—∫√–∫∫∑“ß‡¥‘πÀ“¬„®¥â«¬‡π◊ËÕß®“°

°≈â“¡‡π◊ÈÕ∑’Ë®”‡ªìπµàÕ°“√À“¬„®ÕàÕπ·Õ ‡¥Á°∑’Ë¡’Õ“°“√

‰¡à¡“°π—°¡—°®– “¡“√∂¡’™’«‘µ‰¥â¬“« ·¡â«à“®–µâÕß„™â
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‡§√◊ËÕß¡◊Õµà“ßÊ ·≈–°“√·æ∑¬å ‡æ◊ËÕ™à«¬‡À≈◊Õ‡æ‘Ë¡

‡µ‘¡†·≈– ”À√—∫‡¥Á°∑’Ë¡’Õ“°“√√ÿπ·√ß°«à“ °Á®–µâÕß

¡’°“√™à«¬‡À≈◊Õ∑’Ë¡“°¢÷Èπ‡™àπ°—π

°√–∫«π°“√¥”‡π‘π°“√·≈–∫√‘À“√®—¥°“√
‡¡◊ËÕ∑√“∫ªí≠À“¢ÕßºŸâªÉ«¬°≈ÿà¡π’È ·≈–¡’·π«

‚πâ¡∑’Ë®–µâÕß„™â‡§√◊ËÕß™à«¬À“¬„® ·≈–Õÿª°√≥åÕ◊ËπÊ

µàÕ‡π◊ËÕßÕ’°‡ªìπ√–¬–‡«≈“π“π ∑’¡∫ÿ§≈“°√∑“ß ÿ¢¿“æ

®–¡’°“√«“ß·ºπ√à«¡°—π ·≈–π—¥ª√–™ÿ¡ª√÷°…“°—∫

ºŸâª°§√Õß‡¥Á° (family conference) ‡æ◊ËÕ√à«¡„π

°“√µ—¥ ‘π„® ‚¥¬®–¡’°“√·®âß¢âÕ¡Ÿ≈¢Õß‚√§·π«∑“ß

°“√√—°…“®“°·æ∑¬å‡©æ“–∑“ß¢Õß√–∫∫∑’ËºŸâªÉ«¬

¡’ªí≠À“Õ¬Ÿà ·≈–·æ∑¬å√–∫∫À“¬„®·®âß·π«∑“ß°“√

√—°…“ ‡°’Ë¬«°—∫°“√™à«¬À“¬„® ¡’¥â«¬°—π 3 «‘∏’ ´÷Ëß

æàÕ·¡àºŸâª°§√Õß®–µâÕß∑”°“√µ—¥ ‘π„®¥â«¬µπ‡Õß

‚¥¬‰¥â√—∫·≈–¢Õ§”ª√÷°…“®“°·æ∑¬å√–∫∫À“¬„®‰¥â

µ≈Õ¥‡«≈“  ·π«∑“ß°“√√—°…“∑—Èß 3 «‘∏’(3) ‰¥â·°à

1. Non-invasive respiratory care

2. Invasive respiratory care

3. Palliative respiratory care

∫‘¥“ ¡“√¥“·≈–§√Õ∫§√—« ®–√—∫∑√“∫∑ÿ°

Õ¬à“ß®“°·æ∑¬å‡©æ“–∑“ß√–∫∫À“¬„®‡°’Ë¬«°—∫°“√

√—°…“ §«“¡‡ ’Ë¬ß ·≈–¿“√–„πÕπ“§µ∑’Ë®–‡°‘¥¢÷Èπ

´÷Ëß°“√µ—¥ ‘π„®¢Õß§√Õ∫§√—«¡—°‡≈◊Õ°·π«∑“ß°“√

√—°…“‡æ◊ËÕ„ÀâºŸâªÉ«¬¡’Õ“¬ÿ¬◊π¬“«∑’Ë ÿ¥ À√◊Õ∫“ß

§√Õ∫§√—«°Á‡≈◊Õ°·π«∑“ß·∫∫ª√–§—∫ª√–§Õß

(palliative respiratory care) ´÷Ëß∫“ß§√Õ∫§√—«

°Á‡≈◊Õ°∑—Èß 3 «‘∏’√à«¡°—π ·µà∂â“ºŸâª°§√Õß‡≈◊Õ° inva-

sive respiratory care ¡—°‰¥â√—∫§«“¡‡ÀÁπ®“°

·æ∑¬å√–∫∫À“¬„®„ÀâºŸâªÉ«¬∑” tracheostomy ‡æ◊ËÕ

™à«¬„π‡√◊ËÕß°“√√–∫“¬‡ ¡À– √«¡∑—Èß°“√‡µ√’¬¡

§«“¡æ√âÕ¡„π°“√Ωñ°∑—°…– ”À√—∫ºŸâªÉ«¬ ‡æ◊ËÕ°≈—∫

‰ª„™â‡§√◊ËÕß™à«¬À“¬„®∑’Ë∫â“π ·≈–§«√¡’ºŸâ¥Ÿ·≈Õ¬à“ß

πâÕ¬ 2 §π√«¡∑—Èß°“√®—¥‡µ√’¬¡Õÿª°√≥åµà“ßÊ∑’Ë®–

π”‰ª„™â∑’Ë∫â“π  ∫‘¥“ ¡“√¥“ À√◊ÕºŸâ¥Ÿ·≈®–µâÕßºà“π

°“√Ωñ°Ωπ®π¡—Ëπ„®‚¥¬∑’¡·æ∑¬å æ¬“∫“≈ π—°°“¬-

¿“æ∫”∫—¥ ‚¿™π“°√ √«¡∑—Èß∫ÿ§≈“°√ ÿ¢¿“æÕ◊ËπÊ

∑’Ë®–™à«¬°—πΩñ°ºŸâª°§√Õßµ“¡¡“µ√∞“π ‡æ◊ËÕ„ÀâºŸâ

ª°§√Õß “¡“√∂°≈—∫‰ª¥Ÿ·≈ºŸâªÉ«¬‰¥âÕ¬à“ß¡—Ëπ„®

·≈–Õÿª°√≥åµà“ßÊµâÕßºà“π°“√µ√«® Õ∫ ¿“æ

æ√âÕ¡„™â®“° pulmonologists ·≈– respiratory

nurse ‰¥â·°à suction machine, O2 concentrator,

resuscitating bag, tank O2, syringe pump

humidifier µ“√“ß checklist (µ“√“ß∑’Ë 1)

°“√¥Ÿ·≈æ◊Èπ∞“π·≈–°“√¥Ÿ·≈∑’Ë´—∫´âÕπ °“√

Ωñ°„™âÕÿª°√≥å ®–‰¥â√—∫°“√Ωñ°®“°ÀâÕß‡√’¬π®”≈Õß

‚¥¬ respiratory nurse ·≈– coordinator nurse

°—∫Õÿª°√≥å®”≈Õß°àÕπ∑ÿ°¢—ÈπµÕπ À≈—ß®“°π—ÈπºŸâ¥Ÿ·≈

®–‰¥â√—∫°“√Ωñ°ªØ‘∫—µ‘®√‘ß°—∫ nursing team „π

‡√◊ËÕß°“√¥Ÿ·≈æ◊Èπ∞“π ‰¥â·°à °“√∑”·º≈∑àÕÀ≈Õ¥§Õ

°“√∑”·º≈ “¬„ÀâÕ“À“√ °“√¥Ÿ¥‡ ¡À– °“√„™â∂ÿß

∫’∫≈¡‡æ◊ËÕ™à«¬À“¬„® (ambu bag) (√Ÿª∑’Ë 1) ·≈–

√Ÿª∑’Ë 1. · ¥ß°“√„™â∂ÿß∫’∫≈¡‡æ◊ËÕ™à«¬À“¬„®
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µ“√“ß∑’Ë 1. Patient and parent home ventilator checklist(4)

Checklist Date Comment

completed

Home inspection

O Water/power/main telephone line

O 1st tracheostomy training

Suction basic

O 2nd tracheostomy training

Tracheostomy, CPR & emergencies

O 3rd tracheostomy training

Tracheostomy change

O 1st ventilator class

O 2nd ventilator class

O 3rd ventilator class

O Gastrostomy tube class

O Primary successful tracheostomy change

O Back-up successful tracheostomy change

O Medication education and chart

O 24 Hour  primary care giver

O 24 Hour  back - up care giver

O Car seat/wheelchair testing

Out of room in wheelchair testing

O 1

O 2

O 3

O Home health nursing

O Supplies delivered

O Equipment functioning

(pulse ox,suction machine, O2 tank)

O Supplies delivered

O Equipment functioning

(pulse ox,suction machine, O2 tank)

O Medications received from pharmacy
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°“√„ÀâÕ“À“√∑“ß “¬„ÀâÕ“À“√ ®πºŸâ¥Ÿ·≈¡’§«“¡

¡—Ëπ„® ¡’§«“¡æ√âÕ¡ ·≈– “¡“√∂∑”‰¥â‡Õß≈”æ—ßÕ¬à“ß

¡—Ëπ„® °“√Ωñ°∑—°…–√«¡‰ª∂÷ß°“√·°â ‰¢‡Àµÿ°“√≥å

‡©æ“–Àπâ“‰¥âÕ¬à“ß∑—π∑à«ß∑’ ‡™àπ °“√™à«¬°Ÿâ™’æ

‡∫◊ÈÕßµâπ °“√‡ª≈’Ë¬π∑àÕÀ≈Õ¥§Õ ‚¥¬„™â√–¬–‡«≈“

„π°“√Ωñ°ª√–¡“≥ 4  —ª¥“Àå¢÷Èπ°—∫§«“¡ “¡“√∂

¢ÕßºŸâ¥Ÿ·≈ ‡¡◊ËÕºŸâ¥Ÿ·≈¡’§«“¡™”π“≠¡“°¢÷Èπ°Á®–„Àâ

ºŸâ¥Ÿ·≈¡“‡ΩÑ“·≈–¥Ÿ·≈ºŸâªÉ«¬∑—ÈßÀ¡¥µ≈Õ¥ 24 ™—Ë«‚¡ß

Õ¬à“ßπâÕ¬ 2 «—π ®÷ß®–æ‘®“√≥“„ÀâºŸâªÉ«¬°≈—∫∫â“π‰¥â

°àÕπºŸâªÉ«¬°≈—∫∫â“π∑’¡®–¡’°“√ª√– “πß“π‰ª∑’Ë

 ∂“π “∏“√≥ ÿ¢„πæ◊Èπ∑’Ë „°≈â∫â“π‡æ◊ËÕ¢Õ§«“¡

√à«¡¡◊Õ≈ß‡¬’Ë¬¡·≈–√à«¡°—π¥Ÿ·≈ √«¡∑—Èß‡¢’¬π

®¥À¡“¬∫—π∑÷°ª√–«—µ‘ª√–®”µ—«√–∫ÿ√“¬≈–‡Õ’¬¥

¢Õß‚√§·≈–°“√√—°…“ „π°√≥’∑’ËµâÕß‡¢â“√—∫°“√

√—°…“µ—«©ÿ°‡©‘π

 √ÿª
°“√¥Ÿ·≈ºŸâªÉ«¬‡¥Á° SMA ªí≠À“∑“ß√–∫∫

À“¬„®‡ªìπ “‡ÀµÿÀ≈—°¢Õß°“√‡ ’¬™’«‘µ ‡π◊ËÕß®“°

æ¬“∏‘ ¿“æ¢Õß‚√§ ∑”„Àâ°≈â“¡‡π◊ÈÕ∑’Ë®”‡ªìπµàÕ°“√

À“¬„®ÕàÕπ·Õ ∑”„ÀâºŸâªÉ«¬‰¡à “¡“√∂À“¬„®‰¥âÕ¬à“ß

¡’ª√– ‘∑∏‘¿“æ °“√„™â‡§√◊ËÕß™à«¬À“¬„® ·≈–

Õÿª°√≥å™à«¬À“¬„® ·≈–Õÿª°√≥å™à«¬∫”∫—¥∑“ß‡¥‘π

À“¬„®®÷ß¡’§«“¡®”‡ªìπ √à«¡°—∫§«“¡º‘¥ª°µ‘Õ◊ËπÊ

∑’Ë´—∫´âÕπÕ◊ËπÊ °“√∑”ß“π¢Õß∑’¡ À “¢“ (multi-

disciplinary team) ®÷ß¡’§«“¡ ”§—≠∑’Ë®–™à«¬„Àâ

∫‘¥“ ¡“√¥“ ·≈–§√Õ∫§√—« “¡“√∂√—∫¡◊Õ°—∫§«“¡

´—∫´âÕπ¢Õß‚√§∑’Ë®–¥”‡π‘πµàÕ‰ª ·≈–°“√„Àâ°“√

™à«¬‡À≈◊Õ„π‡√◊ËÕß°“√Ωñ°Ωπ∑—°…–  àß‡ √‘¡„ÀâºŸâªÉ«¬

‡°‘¥§«“¡¡—Ëπ„®„π°“√¥Ÿ·≈∫ÿµ√ ·≈– “¡“√∂°≈—∫∫â“π

¡’§«“¡ ÿ¢ ∑à“¡°≈“ß§√Õ∫§√—«∑’ËÕ∫Õÿàπ ·≈–¡’

§ÿ≥¿“æ™’«‘µ∑’Ë¥’∑’Ë ÿ¥ (√Ÿª∑’Ë 2)

√Ÿª∑’Ë 2. · ¥ß°“√¥Ÿ·≈ºŸâªÉ«¬ spinal muscular atrophy ∑’Ë∫â“π®π¡’§ÿ≥¿“æ™’«‘µ∑’Ë¥’∑’Ë ÿ¥
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41

º≈¢Õß™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘° çCHULA bundleé
µàÕÕÿ∫—µ‘°“√≥å°“√‡°‘¥ªÕ¥Õ—°‡ ∫®“°°“√„™â

‡§√◊ËÕß™à«¬À“¬„®πÕ°Àπà«¬«‘°ƒµ
‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å

(the effect of CHULA bundle on ventilator associated
pneumonia in non-intensive care unit)

 ÿ≥’  ÿ«√√≥æ ÿ,  ÿæ√√≥“ Õ—™™»‘√‘, æ√π‘¿“ ∫Ÿ√≥«π‘™, ¬ÿæ‘π °‘µµ‘‡®√‘≠√—µπå,
«‘¿“√—µπå °‘µ‘ ÿ¿√≥åæ—π∏å, ®‘√–æ√√≥ ®‘√–®√— , °Õ∫æ√ √ÿµ√—°…åå å

ΩÉ“¬°“√æ¬“∫“≈ ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“°“™“¥‰∑¬

∫∑§—¥¬àÕ
«—µ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“º≈¢Õß™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘° çCHULA bundleé µàÕÕÿ∫—µ‘°“√≥å°“√‡°‘¥ªÕ¥Õ—°‡ ∫®“°°“√

„™â‡§√◊ËÕß™à«¬À“¬„®

√Ÿª·∫∫°“√«‘®—¬

°“√«‘®—¬°÷Ëß∑¥≈Õß (non-equivalent control groups post-test only design) ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫

°≈ÿà¡§«∫§ÿ¡„πÕ¥’µ

«‘∏’°“√»÷°…“

‚¥¬√«∫√«¡¢âÕ¡Ÿ≈Õÿ∫—µ‘°“√≥å°“√‡°‘¥ªÕ¥Õ—°‡ ∫®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„® ™à«ß√–À«à“ß«—π∑’Ë 1 ‡¡…“¬π
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æ.». 2558 ∂÷ß 31 ¡‘∂ÿπ“¬π æ.». 2558 (3 ‡¥◊Õπ)

‡ª√’¬∫‡∑’¬∫°—∫™à«ß√–À«à“ß 1  ‘ßÀ“§¡ ®π∂÷ßµÿ≈“§¡

æ.». 2558 ∑’Ëπ”™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘° çCHULA

bundleé ¡“„™â„πµ÷°Õ“¬ÿ√°√√¡ ®”π«π 8 ÀÕºŸâªÉ«¬

‚¥¬™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘° çCHULA bundleé

ª√–°Õ∫¥â«¬  1) clean equipment and environ-

ment (°“√¥Ÿ·≈§«“¡ –Õ“¥¢Õß‡§√◊ËÕß¡◊Õ·≈– ‘Ëß

·«¥≈âÕ¡)  2) head of bed to 30-45 degrees

and hand hygiene (°“√®—¥∑à“πÕπ 30-45 Õß»“

·≈–∑”§«“¡ –Õ“¥¡◊Õ)  3) use 0.12% chlorhexi-

dine as a part of oral care every 4 hours (°“√

¥Ÿ·≈§«“¡ –Õ“¥™àÕßª“°·≈–øíπ¥â«¬ 0.12% chlor-

hexidine gluconate ∑ÿ° 4 ™—Ë«‚¡ß)  4) labor over

weaning and extubation each day (§«“¡

æ¬“¬“¡À¬à“‡§√◊ËÕß™à«¬À“¬„®)  ·≈– 5) aspiration

precaution (°“√ªÑÕß°—π°“√ ”≈—°)

º≈°“√»÷°…“

æ∫«à“ºŸâªÉ«¬∑’Ë„ à∑àÕ™à«¬À“¬„®·≈–„™â‡§√◊ËÕß

™à«¬À“¬„®‰¥â√—∫™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘° CHULA

bundle ®”π«π 148 √“¬ Õ“¬ÿ‡©≈’Ë¬ 71.48±15.92 ªï

·≈–‡æ»™“¬√âÕ¬≈– 59.5  °àÕπ°“√π”™ÿ¥·π«ªØ‘∫—µ‘

∑“ß§≈‘π‘° çCHULA bundleé ¡“„™â Õÿ∫—µ‘°“√≥å°“√

‡°‘¥ªÕ¥Õ—°‡ ∫®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„® §◊Õ 12  §√—Èß

µàÕ 1,000 «—ππÕπ ¿“¬À≈—ß°“√π”™ÿ¥·π«ªØ‘∫—µ‘

∑“ß§≈‘π‘°¡“„™â ‰¡àæ∫Õÿ∫—µ‘°“√≥å°“√‡°‘¥ªÕ¥Õ—°‡ ∫

®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„®  °“√‡ª√’¬∫‡∑’¬∫§«“¡

 –Õ“¥™àÕßª“°°àÕπ·≈–À≈—ß°“√„™â 0.12% chlor-

hexidine gluconate „π°≈ÿà¡∑’Ë‰¥â√—∫°“√¥Ÿ·≈µ“¡™ÿ¥

·π«ªØ‘∫—µ‘∑“ß§≈‘π‘° çCHULA bundleé æ∫«à“

§–·ππ°“√ª√–‡¡‘π ¿“æ™àÕßª“°¥’¢÷Èπ¡“°Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ∑’Ë√–¥—∫ p<.05  ·≈–æ∫«à“∫ÿ§≈“°√

ªØ‘∫—µ‘µ“¡·π«∑“ßªØ‘∫—µ‘∑“ß§≈‘π‘° çCHULA bundleé

§√∫∂â«π∑ÿ°°‘®°√√¡‰¥â√âÕ¬≈– 60.14

§” ”§—≠

ºŸâªÉ«¬„™â‡§√◊ËÕß™à«¬À“¬„® CHULA bundle

ªÕ¥Õ—°‡ ∫®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„®

§«“¡‡ªìπ¡“·≈–§«“¡ ”§—≠¢Õßªí≠À“
°“√‡°‘¥ªÕ¥Õ—°‡ ∫®“°“√„™â‡§√◊ËÕß™à«¬À“¬„®

(ventilator-associated pneumonia, VAP) ‡ªìπ°“√

Õ—°‡ ∫¢ÕßªÕ¥„πºŸâªÉ«¬¿“¬À≈—ß„ à‡§√◊ËÕß™à«¬À“¬„®

π“π°«à“ 48 ™—Ë«‚¡ß¢÷Èπ‰ªÀ√◊ÕÀ≈—ß®“°∂Õ¥‡§√◊ËÕß™à«¬

À“¬„®¿“¬„π 48 ™—Ë«‚¡ß(1)  „π°√≥’∑’ËºŸâªÉ«¬¡’¿“«–

ªÕ¥Õ—°‡ ∫Õ¬Ÿà·≈â«·≈–‰¥â√—∫°“√√—°…“®πÕ“°“√¥’¢÷Èπ

·≈â« ‡™àπ ‰¢â ≈¥≈ßµ‘¥µàÕ°—π 24-48 ™—Ë«‚¡ß ‡ ¡À–

πâÕ¬≈ß  ºŸâªÉ«¬À“¬„®¥’¢÷Èπ  À“°æ∫«à“¡’Õ“°“√¢Õß

ªÕ¥Õ—°‡ ∫‡°‘¥¢÷Èπ„À¡à´÷ËßÕ“®¡’ “‡Àµÿ®“°‡™◊ÈÕµ—«‡¥‘¡

À√◊Õ‡™◊ÈÕµ—«„À¡à„Àâ∂◊Õ‡ªìπ°“√‡°‘¥ªÕ¥Õ—°‡ ∫§√—Èß„À¡à

(superinfection)(2) Àπà«¬ß“πªÑÕß°—π‚√§µ‘¥µàÕ„π

 À√—∞Õ‡¡√‘°“ (Centers for Disease Control, CDC)

√“¬ß“πÕÿ∫—µ‘°“√≥å°“√‡°‘¥ VAP ‡∑à“°—∫ 0.7-4.4 §√—Èß

µàÕ 1,000 «—π¢Õß°“√„™â‡§√◊ËÕß™à«¬À“¬„®„πÀπà«¬

ß“π«‘°ƒµ‘  ·≈– 1.0-1.8 §√—ÈßµàÕ 1,000 «—π¢Õß°“√

„™â‡§√◊ËÕß™à«¬À“¬„®„πÀÕÕ¿‘∫“≈ºŸâªÉ«¬∑’Ë√—∫ºŸâªÉ«¬ ICU

∑’Ëæâπ®“°√–¬–«‘°ƒµ·≈â«  „π¢≥–∑’ËπÕ°Àπà«¬«‘°ƒµ

Õÿ∫—µ‘°“√≥å°“√‡°‘¥ VAP §◊Õ 0.5-0.9 §√—ÈßµàÕ 1,000

«—π¢Õß°“√„™â‡§√◊ËÕß™à«¬À“¬„®(3)   ”À√—∫ª√–‡∑»

‰∑¬‰¥â¡’°“√ ”√«®°“√µ‘¥‡™◊ÈÕ„πÀÕÕ¿‘∫“≈Õ“¬ÿ√-

»“ µ√å‚√ßæ¬“∫“≈»‘√‘√“™æ∫Õÿ∫—µ‘°“√≥å°“√‡°‘¥ VAP

‡∑à“°—∫ 18.8 §√—ÈßµàÕ 1,000 «—π¢Õß°“√„™â‡§√◊ËÕß™à«¬

À“¬„®(4) ®“°ªí≠À“¥—ß°≈à“«°àÕ„Àâ‡°‘¥º≈°√–∑∫∑—Èß

µàÕµ—«ºŸâªÉ«¬‡Õß §◊Õ √–¬–«—ππÕπæ—°√—°…“µ—«„π‚√ß-

æ¬“∫“≈π“π¢÷Èπ‡©≈’Ë¬ 4-9 «—π(5) ∑”„ÀâµâÕß‡ ’¬§à“

„™â®à“¬‡æ‘Ë¡¢÷Èπª√–¡“≥ 40,000 ¥Õ≈≈“√åµàÕºŸâªÉ«¬ 1

√“¬(6) ·≈–¡’Õ—µ√“µ“¬∑’Ë Ÿß∂÷ß√âÕ¬≈– 10  À√◊Õ 36,000

√“¬µàÕªï(7)  πÕ°®“°π’È¬—ß àßº≈„Àâ∫ÿ§≈“°√µâÕß¡’¿“√–
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ß“π„π°“√¥Ÿ·≈ºŸâªÉ«¬‡æ‘Ë¡¡“°¢÷Èπ ·≈–∑”„Àâ ‚√ß-

æ¬“∫“≈·≈–ª√–‡∑»™“µ‘µâÕß ‘Èπ‡ª≈◊Õßß∫ª√–¡“≥

„π°“√√—°…“ºŸâªÉ«¬ Ÿß¢÷Èπ(8)

®“°§«“¡ ”§—≠∑’Ë°≈à“«¢â“ßµâπ¡’§«“¡®”‡ªìπ

µâÕß¡’°“√§âπÀ“·≈–æ—≤π“«‘∏’ªØ‘∫—µ‘∑“ß§≈‘π‘°∑’Ë¡’

ª√– ‘∑∏‘¿“æ„π°“√ªÑÕß°—π°“√‡°‘¥ VAP ®“°º≈°“√

»÷°…“«‘®—¬®”π«π¡“°∑’Ëºà“π¡“æ∫«à“ °“√π”™ÿ¥

·π«∑“ßªØ‘∫—µ‘∑“ß§≈‘π‘°µ“¡À≈—°∞“π‡™‘ßª√–®—°…å

®”π«π 3-5 «‘∏’ªØ‘∫—µ‘∑“ß§≈‘π‘°„π°“√≈¥ªí®®—¬‡ ’Ë¬ß

¢Õß°“√‡°‘¥ VAP  “¡“√∂≈¥Õÿ∫—µ‘°“√≥åªÕ¥Õ—°‡ ∫

®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„®‰¥â∂÷ß√âÕ¬≈– 45(6) ´÷Ëß

°“√π”·π«∑“ßªØ‘∫—µ‘∑“ß§≈‘π‘°µ“¡À≈—°∞“π‡™‘ß

ª√–®—°…å¡“√«∫√«¡‡ªìπ™ÿ¥‡¥’¬«°—π‡æ◊ËÕæ—≤π“°“√

¥Ÿ·≈Õ¬à“ß¡’§ÿ≥¿“æπ’È  ®”‡ªìπµâÕß§—¥‡≈◊Õ°·π«∑“ß

ªØ‘∫—µ‘∑“ß§≈‘π‘°µ“¡À≈—°∞“π‡™‘ßª√–®—°…å∑’Ë ”§—≠

·≈–‡À¡“– ¡°—∫∫√‘∫∑¢ÕßÕß§å°√ ‡æ◊ËÕ àß‡ √‘¡

°“√π”·π«∑“ßªØ‘∫—µ‘∑“ß§≈‘π‘°µ“¡À≈—°∞“π‡™‘ß

ª√–®—°…å‰ª„™â·≈–‡æ‘Ë¡º≈≈—æ∏å¥â“π§ÿ≥¿“æ°“√¥Ÿ·≈

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬‡æ◊ËÕ
1. æ—≤π“™ÿ¥¢Õß·π«ªØ‘∫—µ‘∑“ß§≈‘π‘°‡æ◊ËÕ

ªÑÕß°—πªÕ¥Õ—°‡ ∫®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„®

2. »÷°…“º≈¢Õß·π«ªØ‘∫—µ‘∑“ß§≈‘π‘°∑’Ëæ—≤π“

¢÷ÈπµàÕÕÿ∫—µ‘°“√≥å°“√‡°‘¥ªÕ¥Õ—°‡ ∫®“°°“√„™â‡§√◊ËÕß

™à«¬À“¬„®

«‘∏’¥”‡π‘π°“√«‘®—¬
°“√«‘®—¬π’È‡ªìπ°“√«‘®—¬·∫∫°÷Ëß∑¥≈Õß (non-

equivalent control groups post-test only design)

‚¥¬‡ª√’¬∫‡∑’¬¡°—∫°≈ÿà¡§«∫§ÿ¡„πÕ¥’µ (historical

control) ‚¥¬‡ª√’¬∫‡∑’¬∫Õÿ∫—µ‘°“√≥å°“√‡°‘¥ VAP

√–À«à“ß°≈ÿà¡ºŸâªÉ«¬„ à∑àÕ™à«¬À“¬„®·≈–„™â‡§√◊ËÕß™à«¬

À“¬„®∑’Ëæ—°√—°…“µ—«„πÀÕºŸâªÉ«¬Õ“¬ÿ√°√√¡ 8 ÀÕºŸâªÉ«¬

√–À«à“ß«—π∑’Ë 1 ‡¡…“¬π æ.». 2558 ∂÷ß 31 ¡‘∂ÿπ“¬π

æ.». 2558 (3 ‡¥◊Õπ) ·≈–°≈ÿà¡∑’Ë‰¥â√—∫™ÿ¥¢Õß·π«

ªØ‘∫—µ‘∑“ß§≈‘π‘° çCHULA bundleé „πÀÕºŸâªÉ«¬

Õ“¬ÿ√°√√¡ 8 ÀÕºŸâªÉ«¬ ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å

√–À«à“ß«—π∑’Ë 1  ‘ßÀ“§¡ æ.». 2558 ∂÷ß 31 µÿ≈“§¡

æ.». 2558

ª√–™“°√·≈–°≈ÿà¡µ—«Õ¬à“ß∑’Ë»÷°…“
ª√–™“°√∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È‡ªìπºŸâªÉ«¬Õ“¬ÿ

¡“°°«à“ 15 ªï„ à∑àÕ™à«¬À“¬„®·≈–„™â‡§√◊ËÕß™à«¬À“¬„®

°≈ÿà¡µ—«Õ¬à“ß„π°“√»÷°…“§√—Èßπ’È‡ªìπºŸâªÉ«¬Õ“¬ÿ

¡“°°«à“ 15 ªï„ à∑àÕ™à«¬À“¬„®·≈–„™â‡§√◊ËÕß™à«¬

À“¬„®„πÀÕºŸâªÉ«¬Õ“¬ÿ√°√√¡®”π«π 8 ÀÕºŸâªÉ«¬ „π

™à«ß√–À«à“ß«—π∑’Ë 1 ‡¡…“¬π æ.». 2558 ∂÷ß 31 ¡‘∂ÿπ“¬π

æ.». 2558 ·≈–™à«ß√–À«à“ß«—π∑’Ë 1  ‘ßÀ“§¡ æ.». 2558

∂÷ß 31 µÿ≈“§¡ æ.». 2558  ‡°≥±å§—¥ÕÕ° §◊Õ ºŸâªÉ«¬

∑’Ëæ—°√—°…“µ—«„πÀÕºŸâªÉ«¬πâÕ¬°«à“ 24 ™—Ë«‚¡ß À√◊Õ‰¥â

√—∫°“√«‘π‘®©—¬«à“‡ªìπ pulmonary embolism À√◊Õ

pulmonary metastasis

‡§√◊ËÕß¡◊Õ∑’Ë „™â „π°“√«‘®—¬
1. ™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘° çCHULA bundleé

CHULA bundle æ—≤π“¡“®“°°“√¥Ÿ·≈ºŸâªÉ«¬

∑’Ë „ à∑àÕ™à«¬À“¬„®‡æ◊ËÕªÑÕß°—π°“√‡°‘¥ VAP ¢Õß

»Ÿπ¬å§«∫§ÿ¡·≈–ªÑÕß°—π‚√§ À√—∞Õ‡¡√‘°“ ´÷Ëß°”Àπ¥

‰«â 5 °‘®°√√¡  ‰¥â·°à  1) °“√®—¥∑à“πÕπ»’√…– Ÿß 30-

45 Õß»“ „π°√≥’∑’Ë‰¡à¡’¢âÕ®”°—¥ (keep the head of

the patientûs bed raised)  2) µ√«® Õ∫§«“¡

 “¡“√∂„π°“√À“¬„®¥â«¬µπ‡Õß∑ÿ°«—π‡æ◊ËÕÀ¬à“‡§√◊ËÕß

™à«¬À“¬„® (check the patientûs ability to breathe

on his or her own)   3) °“√∑”§«“¡ –Õ“¥¡◊Õ

(clean their hands)  4) °“√¥Ÿ·≈§«“¡ –Õ“¥„π

™àÕßª“°·≈–øíπ (clean the inside of the patientûs
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mouth)  ·≈– 5) °“√¥Ÿ·≈§«“¡ –Õ“¥·≈–‡ª≈’Ë¬π

Õÿª°√≥å‡§√◊ËÕß™à«¬À“¬„® (clean or replace equip-

ment)(9) √à«¡°—∫ºŸâ«‘®—¬·≈–∑’¡æ—≤π“ª√–™ÿ¡√–¥¡

 ¡Õß¥”‡π‘π°“√æ—≤π“√Ÿª·∫∫°“√¥Ÿ·≈ºŸâªÉ«¬„™â

‡§√◊ËÕß™à«¬À“¬„® ‚¥¬Õ¿‘ª√“¬· ¥ß§«“¡§‘¥‡ÀÁπ

®—¥°‘®°√√¡·≈°‡ª≈’Ë¬π‡√’¬π√Ÿâ ·≈°‡ª≈’Ë¬πª√– ∫-

°“√≥å·µà≈–Àπà«¬ß“π π”¢âÕ§âπæ∫√à«¡°—∫·π«∑“ß

¢Õß»Ÿπ¬å§«∫§ÿ¡·≈–ªÑÕß°—π‚√§ À√—∞Õ‡¡√‘°“ In-

stitute for Healthcare Improvement [IHI]

(2012)(6)  Evidence-based best practices for

VAP prevention ¢Õß Johns Hopkins medi-

cine(10) ·≈–À≈—°∞“πª√–®—°…åªÑÕß°—π°“√‡°‘¥ VAP

„π‚√ßæ¬“∫“≈¥Ÿ·≈ºŸâªÉ«¬‡©’¬∫æ≈—π(11) ¡“®—¥∑”™ÿ¥

·π«ªØ‘∫—µ‘∑“ß§≈‘π‘° çCHULA bundleé ‡æ◊ËÕ

ªÑÕß°—π°“√‡°‘¥ VAP ´÷Ëßª√–°Õ∫¥â«¬

C: Clean equipment and environment

(°“√¥Ÿ·≈§«“¡ –Õ“¥¢Õß‡§√◊ËÕß¡◊Õ·≈– ‘Ëß·«¥≈âÕ¡)

(Category II)

H: Head of Bed elevation [HOB]

(Category III) and Hand hygiene (°“√®—¥∑à“

πÕπ»’√…– Ÿß 30-45 Õß»“ ·≈–∑”§«“¡ –Õ“¥

¡◊Õ¥â«¬ ∫Ÿà·≈–πÈ”À√◊Õ·Õ≈°ÕŒÕ≈å‡®≈) (Category II)

U: Use 0.12% Chlorhexidine Gluconate

as part of daily oral care (°“√¥Ÿ·≈§«“¡ –Õ“¥

™àÕßª“°·≈–øíπ¥â«¬ 0.12% Chlorhexidine Glu-

conate «—π≈– 6 §√—Èß) (Category I)

L: Labor over weaning and extubation

each day (§«“¡æ¬“¬“¡À¬à“‡§√◊ËÕß™à«¬À“¬„®)

‚¥¬°“√ª√–‡¡‘π§«“¡æ√âÕ¡À¬à“‡§√◊ËÕß™à«¬À“¬„®

∑ÿ°«—π (Category II)

A: Aspiration precaution (°“√ªÑÕß°—π°“√

 ”≈—°) (Category II) ‰¥â·°à ¥Ÿ·≈√–¥—∫¢Õß cuff

pressure „Àâ§à“Õ¬Ÿà√–À«à“ß 25-30 cmH20 „Àâ

Õ“À“√∑“ß “¬¬“ß‡ªìπ§√—Èß§√“«‚¥¬À¬¥ºà“π∑“ß

™ÿ¥„ÀâÕ“À“√∑“ß “¬¬“ß ·≈–°“√¥Ÿ¥‡ ¡À–¥â«¬

√–∫∫ªî¥ (closed suction catheter system)

2. ‡§√◊ËÕß¡◊ÕÕÿª°√≥å∑’Ë„™â„π™ÿ¥·π«ªØ‘∫—µ‘∑“ß

§≈‘π‘° çCHULA bundleé

2.1 ¡à“π·°â« (CHULA transparent curtain)

‚§√ß∑àÕ PVC ¢π“¥ 177X125 ´¡. 4 ·ºàπ¬÷¥µ‘¥

¥â«¬∫“πæ—∫ ¢÷ß¥â«¬æ≈“ µ‘°„ ∑—Èß 4 ¥â“π

2.2 Õÿª°√≥å«—¥Õß»“‡µ’¬ß (CHULA head of

bed measure) ª√–°Õ∫¥â«¬ ‡§√◊ËÕß¡◊Õ«—¥¡ÿ¡·∫∫

§√÷Ëß«ß°≈¡ °√–¥“… ’µ—¥√Ÿª “¡‡À≈’Ë¬¡¡ÿ¡ 30 ·≈–

45 Õß»“ ≈Ÿ°¥‘Ëß·≈–‡™◊Õ°

2.3 ·ª√ßøÕßπÈ”∑”§«“¡ –Õ“¥™àÕßª“°

·≈–øíπ (CHULA oral care sponge) ª√–°Õ∫

¥â«¬øÕßπÈ”§«“¡Àπ“·πàπ¢π“¥ 8-10 °°./≈∫.¡.

‡®“–√Ÿ¥â“π≈à“ß™ÿ∫πÈ”¬“ 0.12% chlorhexidine

gluconate (CHG) ·≈–∑àÕæ≈“ µ‘°°≈«ß ”À√—∫

¥Ÿ¥πÈ”≈“¬·≈–πÈ”¬“ 0.12% CHG  à«π‡°‘π

‡§√◊ËÕß¡◊Õ‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

1. ·∫∫ —ß‡°µ°“√ªØ‘∫—µ‘µ“¡™ÿ¥·π«ªØ‘∫—µ‘

∑“ß§≈‘π‘° çCHULA bundleé ∑—ÈßÀ¡¥ 9 ¢âÕ

2. ‡°≥±å°“√«‘π‘®©—¬ªÕ¥Õ—°‡ ∫®“°°“√„™â

‡§√◊ËÕß™à«¬À“¬„® (Clinical pulmonary infection

score, CPIS) ∑—ÈßÀ¡¥ 5 ¢âÕ

3. ·∫∫ª√–‡¡‘π ¿“æ™àÕßª“° (oral assess-

ment guide, OAG) ∑—ÈßÀ¡¥ 5 ¢âÕ

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
1. °“√ªØ‘∫—µ‘µ“¡™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘°

çCHULA bundleé ‚¥¬°“√·®°·®ß§«“¡∂’Ë√âÕ¬≈–

§à“‡©≈’Ë¬ ·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π

2. ‡ª√’¬∫‡∑’¬∫§–·ππª√–‡¡‘π ¿“æ™àÕßª“°

„™â ∂‘µ‘«‘‡§√“–Àå‚¥¬ paired t-test

3. §«“¡‡™◊ËÕ∂◊Õ‰¥â¢Õß™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘°
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çCHULA bundleé (CHULA bundle compliance) §”π«≥®“°

4. ¢âÕ¡Ÿ≈®“°°“√‡ΩÑ“√–«—ßªÕ¥Õ—°‡ ∫®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„®

§”π«≥Õÿ∫—µ‘°“√≥åªÕ¥Õ—°‡ ∫®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„®µàÕ®”π«π«—πºŸâªÉ«¬∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„®

1,000 «—π ‚¥¬„™â Ÿµ√¥—ßπ’È

®”π«π¢ÕßºŸâªÉ«¬„™â‡§√◊ËÕß™à«¬À“¬„®‰¥â√—∫ CHULA bundle §√∫∂â«π

®”π«π¢ÕßºŸâªÉ«¬„™â‡§√◊ËÕß™à«¬À“¬„®

§«“¡‡™◊ËÕ∂◊Õ‰¥â¢Õß°“√ªØ‘∫—µ‘

µ“¡ CHULA bundle
=

®”π«π§√—Èß¢Õß°“√ªÕ¥Õ—°‡ ∫®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„®

®”π«π«—πºŸâªÉ«¬∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„® x1,000

Õÿ∫—µ‘°“√≥åªÕ¥Õ—°‡ ∫®“°

°“√„™â‡§√◊ËÕß™à«¬À“¬„®
=

º≈°“√«‘®—¬
¢âÕ¡Ÿ≈∑—Ë«‰ª

®“°°“√»÷°…“æ∫«à“ºŸâªÉ«¬„™â‡§√◊ËÕß™à«¬À“¬„®

®”π«π 160 √“¬„πÀπà«¬ß“πÕ“¬ÿ√°√√¡ 8 ÀÕºŸâªÉ«¬

‚¥¬‡ªìπºŸâªÉ«¬„ à∑àÕ™à«¬À“¬„®®”π«π 148 √“¬ ·≈–

∑àÕÀ≈Õ¥≈¡®”π«π 12 √“¬ °≈ÿà¡ºŸâªÉ«¬„ à∑àÕ™à«¬

À“¬„®„™â‡§√◊ËÕß™à«¬À“¬„®‡ªìπ‡æ»™“¬ 88 √“¬ (√âÕ¬

≈– 59.5) Õ“¬ÿ‡©≈’Ë¬ 71.5 (±15.9) ªï   “‡ÀµÿµâÕß

√—∫‰«â√—°…“„π‚√ßæ¬“∫“≈ à«π„À≠à §◊Õ √–∫∫∑“ß

‡¥‘πÀ“¬„® 40 √“¬ (√âÕ¬≈– 27) √Õß≈ß¡“§◊Õ°“√

µ‘¥‡™◊ÈÕ„π°√–· ‚≈À‘µ 19 √“¬ (√âÕ¬≈– 12.8) ·≈–

Õ—π¥—∫ 3 §◊Õ √–∫∫‚≈À‘µ«‘∑¬“ 17 √“¬ (√âÕ¬≈– 11.5)

 “¡“√∂∂Õ¥∑àÕ™à«¬À“¬„® ·≈–À¬à“‡§√◊ËÕß™à«¬À“¬„®

68 √“¬ (√âÕ¬≈– 45.9)  À¬à“‡§√◊ËÕß™à«¬À“¬„®‰¥â 7

√“¬ (√âÕ¬≈– 4.7)  ‡ ’¬™’«‘µ 17 √“¬ (√âÕ¬≈– 11.5)

·≈–ºŸâªÉ«¬ 36 √“¬ (√âÕ¬≈– 45.9) §ß„ à∑àÕ™à«¬

À“¬„®·≈–„™â‡§√◊ËÕß™à«¬À“¬„® (¥—ß· ¥ß„πµ“√“ß

∑’Ë 1)

°≈ÿà¡∑’Ë ‰¥â√—∫°“√¥Ÿ·≈µ“¡ª°µ‘æ∫Õÿ∫—µ‘°“√≥å

°“√‡°‘¥°“√ªÕ¥Õ—°‡ ∫®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„®

12 §√—ÈßµàÕ 1,000 «—π„™â‡§√◊ËÕß™à«¬À“¬„®√–À«à“ß

«—π∑’Ë 1 ‡¡…“¬π æ.». 2558 ∂÷ß 31 ¡‘∂ÿπ“¬π æ.».

2558 (3 ‡¥◊Õπ) ·≈–°≈ÿà¡∑’Ë‰¥â√—∫™ÿ¥·π«ªØ‘∫—µ‘∑“ß

§≈‘π‘° çCHULA bundleé √–À«à“ß 1  ‘ßÀ“§¡ æ.».

2558 ∂÷ß 31 µÿ≈“§¡ æ.». 2558 ‰¡àæ∫Õÿ∫—µ‘°“√≥å

°“√‡°‘¥ VAP ‚¥¬æ∫«à“¡’√–¬–‡«≈“‡©≈’Ë¬°“√„™â

‡§√◊ËÕß™à«¬À“¬„®„πÀÕºŸâªÉ«¬Õ“¬ÿ√°√√¡ ¿“¬À≈—ß

°“√π”™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘° çCHULA bundleé

¡“„™â  §◊Õ 12.0 (±13.9) «—π

™àÕßª“°¢Õß°≈ÿà¡∑’Ë ‰¥â√—∫™ÿ¥·π«ªØ‘∫—µ‘∑“ß

§≈‘π‘° çCHULA bundleé  –Õ“¥¢÷Èπ ®“°°“√

»÷°…“æ∫«à“§–·ππ°“√ª√–‡¡‘π ¿“æ™àÕßª“°°≈ÿà¡

∑’Ë‰¥â√—∫™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘° çCHULA bundleé

‡ª√’¬∫‡∑’¬∫°àÕπ·≈–À≈—ß°“√„™â 0.12% CHG

∑”§«“¡ –Õ“¥™àÕßª“°·≈–øíπ«—π≈– 6 §√—Èß æ∫

§à“‡©≈’Ë¬§–·ππ°“√ª√–‡¡‘π ¿“æ™àÕßª“°À≈—ß°“√„™â

0.12% CHG ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (mean

5.72±1.35 ·≈– 5.23±0.88, p ≤0.001) (¥—ß· ¥ß

„πµ“√“ß∑’Ë 2)

∫ÿ§≈“°√ªØ‘∫—µ‘µ“¡™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘°

çCHULA bundleé ∑ÿ°°‘®°√√¡§√∫∂â«π√âÕ¬≈– 60.1

‚¥¬Õ—µ√“°“√ªØ‘∫—µ‘„π·µà≈–·π«ªØ‘∫—µ‘∑“ß§≈‘π‘°

æ∫«à“ °“√¥Ÿ·≈§«“¡ –Õ“¥¢Õß‡§√◊ËÕß¡◊Õ ·≈– ‘Ëß

·«¥≈âÕ¡ªØ‘∫—µ‘ ¡∫Ÿ√≥å√âÕ¬≈– 89.9 °“√®—¥∑à“πÕπ
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µ“√“ß∑’Ë 1. ¢âÕ¡Ÿ≈∑—Ë«‰ª

µ—«·ª√ ®”π«π √âÕ¬≈–

Õ“¬ÿ 15-30 4 2.7

31-45 6 4.1

46-60 23 15.5

>60 ªï 115 77.7

‡æ» (™“¬) 88 59.5

°“√‡®Á∫ªÉ«¬ Respiratory diseases 40 27

Sepsis 19 12.8

Hematologic diseases 17 11.5

Cardiovascular diseases 10 6.8

Kidney diseases 8 5.4

Ca lung 7 4.7

Fracture 4 2.7

Gastrointestinal diseases 2 1.4

Shock 2 1.4

Ca nasopharynx 1 7

Endocrine system diseases 1 7

º≈≈—æ∏å°“√¥Ÿ·≈ Off endotracheal tube ·≈– ventilator 68 45.9

Off ventilator 7 4.7

Continuous endotracheal tube ·≈– ventilator 36 45.9

Refer 20 13.5

Unexpected death 9 6.1

Death 8 5.4

µ“√“ß∑’Ë 2. ‡ª√’¬∫‡∑’¬∫√–¥—∫§–·ππ°“√ª√–‡¡‘π ¿“æ™àÕßª“°°àÕπ·≈–À≈—ß°“√„™â 0.12% chlorhexidine gluconate

     µ—«·ª√                 °àÕπ°“√ª√—∫√Ÿª·∫∫            À≈—ß°“√ª√—∫√Ÿª·∫∫ t p

Mean SD Mean SD

§–·ππ°“√ª√–‡¡‘π ¿“æ™àÕßª“° 5.72 1.35 5.23 0.88 5.49 .000

*p <.05

»’√…– Ÿß 30-45 Õß»“ªØ‘∫—µ‘ ¡∫Ÿ√≥å√âÕ¬≈– 89.2

∑”§«“¡ –Õ“¥¡◊Õ¥â«¬ ∫Ÿà·≈–πÈ”À√◊Õ·Õ≈°ÕŒÕ≈å‡®≈

ªØ‘∫—µ‘ ¡∫Ÿ√≥å√âÕ¬≈– 89.9 °“√¥Ÿ·≈§«“¡ –Õ“¥

™àÕßª“°·≈–øíπ¥â«¬ 0.12% chlorhexidine glu-

conate «—π≈– 6 §√—ÈßªØ‘∫—µ‘ ¡∫Ÿ√≥å√âÕ¬≈– 89.2

§«“¡æ¬“¬“¡À¬à“‡§√◊ËÕß™à«¬À“¬„®ªØ‘∫—µ‘ ¡∫Ÿ√≥å

√âÕ¬≈– 64.2 ¥Ÿ·≈√–¥—∫¢Õß cuff pressure „Àâ§à“

Õ¬Ÿà√–À«à“ß 25-30 ´¡.πÈ” ªØ‘∫—µ‘ ¡∫Ÿ√≥å√âÕ¬≈–

86.5 „ÀâÕ“À“√∑“ß “¬¬“ß‡ªìπ§√—Èß§√“«‚¥¬À¬¥

ºà“π∑“ß™ÿ¥„ÀâÕ“À“√∑“ß “¬¬“ßªØ‘∫—µ‘ ¡∫Ÿ√≥å√âÕ¬

≈– 91.9  ·≈–°“√¥Ÿ¥‡ ¡À–¥â«¬√–∫∫ªî¥ ªØ‘∫—µ‘

 ¡∫Ÿ√≥å√âÕ¬≈– 91.9 (¥—ß· ¥ß„πµ“√“ß∑’Ë 3)
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µ“√“ß∑’Ë 3. √âÕ¬≈–¢ÕßºŸâªÉ«¬‰¥â√—∫°“√¥Ÿ·≈µ“¡·π«ªØ‘∫—µ‘∑“ß§≈‘π‘°‡æ◊ËÕªÑÕß°—π ventilator-associated pneumo-
nia  (N = 148)

√“¬°“√ ®”π«π √âÕ¬≈–

CHULA bundle 89 60.1

Clean equipment and environment 133 89.9

Head of bed elevation (HOB) 132 89.2

Hand hygiene 133 89.9

Use 0.12% chlorhexidine gluconate as part of daily oral care 132 89.2

Labor over weaning and extubation each day 95 64.2

¥Ÿ·≈√–¥—∫¢Õß cuff pressure „Àâ§à“Õ¬Ÿà√–À«à“ß 25-30 ´¡.πÈ” 128 86.5

„ÀâÕ“À“√∑“ß “¬¬“ß‡ªìπ§√—Èß§√“«‚¥¬À¬¥ºà“π∑“ß™ÿ¥„ÀâÕ“À“√∑“ß “¬¬“ß 136 91.9

°“√¥Ÿ¥‡ ¡À–¥â«¬√–∫∫ªî¥ (closed suction catheter system) 136 91.9

«‘®“√≥å
     ®“°°“√»÷°…“Õÿ∫—µ‘°“√≥å°“√‡°‘¥ VAP „πÀÕ

ºŸâªÉ«¬Õ“¬ÿ√°√√¡ 8 ÀÕºŸâªÉ«¬ °àÕππ”™ÿ¥·π«ªØ‘∫—µ‘

∑“ß§≈‘π‘° çCHULA bundleé ¡“„™â‡æ◊ËÕªÑÕß°—π

°“√‡°‘¥ VAP ®“° ∂‘µ‘æ∫«à“Õ—µ√“°“√‡°‘¥ VAP §◊Õ

12: 1,000 «—π„™â‡§√◊ËÕß™à«¬À“¬„® ¿“¬À≈—ß°“√

π”™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘° çCHULA bundleé ¡“

„™â„π√–¬–‡«≈“ 3 ‡¥◊Õπ ‰¡àæ∫°“√‡°‘¥ VAP  “‡Àµÿ

¡“®“°‡π◊ËÕß®“°∑’¡«‘®—¬æ—≤π“™ÿ¥·π«ªØ‘∫—µ‘∑“ß

§≈‘π‘° çCHULA bundleé ¡“®“°·π«∑“ßªØ‘∫—µ‘

∑“ß§≈‘π‘°∑’Ë ”§—≠·≈–¡’À≈—°∞“π‡™‘ßª√–®—°…å«à“¡’

ª√– ‘∑∏‘¿“æ„π°“√≈¥ªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥ VAP

‚¥¬‡πâπ§«“¡ ”§—≠¢Õß àß‡ √‘¡æ—≤π“∫ÿ§≈“°√„π

¥â“π§«“¡√Ÿâ·≈–§«“¡‡¢â“„®™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘°

çCHULA bundleé √à«¡°—∫°“√„™â ‚ª√·°√¡ π—∫

 πÿπ°“√‡√’¬π√Ÿâ ‰¥â·°à §Ÿà¡◊Õ·≈– ◊ËÕ¡—≈µ‘¡’‡¥’¬ (adobe

captivate)  √â“ß§«“¡µ√–Àπ—°„Àâ·°à∑ÿ°Àπà«¬ß“π

‚¥¬„™â ‚ª ‡µÕ√å√≥√ß§å°“√ªÑÕß°—π VAP √à«¡°—∫

°“√ √â“ß§«“¡¡ÿàß¡—Ëπ„π°“√π”™ÿ¥·π«ªØ‘∫—µ‘∑“ß

§≈‘π‘° çCHULA bundleé ¡“„™â (√—∫ª“°·≈â«µâÕß

∑”) °“√§‘¥§âππ«—µ°√√¡¥â“πÕÿª°√≥å‡§√◊ËÕß„™â‡æ◊ËÕ

‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√ªØ‘∫—µ‘µ“¡™ÿ¥·π«ªØ‘∫—µ‘∑“ß

§≈‘π‘° çCHULA bundleé ‰¥â·°à ·ª√ßøÕßπÈ”

∑”§«“¡ –Õ“¥™àÕßª“°·≈–øíπ Õÿª°√≥å«—¥Õß»“

‡µ’¬ß ·≈–¡à“π·°â« ·≈–ª√—∫√–∫∫µ‘¥µ“¡°“√ªØ‘∫—µ‘

 àßº≈„Àâ ‰¡àæ∫°“√‡°‘¥ªÕ¥Õ—°‡ ∫®“°°“√„™â‡§√◊ËÕß

™à«¬À“¬„®„π™à«ß√–¬–‡«≈“ 3 ‡¥◊Õπ √–À«à“ß 1

 ‘ßÀ“§¡ æ.». 2558 ∂÷ß 31 µÿ≈“§¡ æ.». 2558 ÷́Ëß

 Õ¥§≈âÕß°—∫ Institute for Healthcare Improve-

ment (IHI) æ∫«à“°“√ àß‡ √‘¡∫ÿ§≈“°√„π°“√ªØ‘∫—µ‘

µ“¡™ÿ¥·π«ªØ‘∫—µ‘∑“ß§≈‘π‘°®“°À≈—°∞“π‡™‘ß

ª√–®—°…å∑”„ÀâÕÿ∫—µ‘°“√≥å°“√‡°‘¥ªÕ¥Õ—°‡ ∫®“°

°“√„™â‡§√◊ËÕß™à«¬À“¬„®≈¥≈ß(6) ∑’Ë ”§—≠ §◊Õ „π

·π«ªØ‘∫—µ‘∑“ß§≈‘π‘°„π™ÿ¥ çCHULA bundleé ‡πâπ

„Àâ‡ª≈’Ë¬πÕÿª°√≥å‡§√◊ËÕß™à«¬À“¬„®¢≥–∑’Ë „™â°—∫

ºŸâªÉ«¬ (circuit care) ‰¡à∫àÕ¬°«à“∑ÿ° 7 «—π¬°‡«âπ

∂â“ °ª√° À√◊Õ™”√ÿ¥ À≈’°‡≈’Ë¬ß°“√ disconnect

circuit ‚¥¬‡≈◊Õ°„™â¬“æàπ≈–ÕÕßΩÕ¬™π‘¥∑’Ë„™â§√—Èß

‡¥’¬«·≈–¥Ÿ¥‡ ¡À–¥â«¬√–∫∫ªî¥™à«¬≈¥§«“¡‡ ’Ë¬ß

°“√‡°‘¥ VAP(12,13)  √à«¡°—∫‡æ‘Ë¡Õ—µ√“°“√∑”§«“¡

 –Õ“¥¡◊Õ‚¥¬„Àâ‡πâπ§«“¡ ”§—≠¢Õß 5 moment(14)

®—¥„ÀâºŸâªÉ«¬∑’Ë„ à∑àÕ™à«¬À“¬„®πÕπ»’√…– Ÿß 30-45
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Õß»“(15,16) ·≈–¥Ÿ·≈√–¥—∫¢Õß cuff pressure „Àâ

§à“Õ¬Ÿà√–À«à“ß 25-30 cm H2O
(17) ™à«¬ªÑÕß°—π°“√

 ”≈—°·≈– àßº≈„Àâ‡°‘¥ VAP µ“¡¡“ ·≈–‡°‘¥®“°

°“√‡®√‘≠‡µ‘∫‚µ¢Õß·∫§∑’‡√’¬„π™àÕßª“°≈¥≈ß

∑”„Àâ ÿ¢¿“æ™àÕßª“°¥’¢÷Èπ®“°°“√¥Ÿ·≈™àÕßª“°

·≈–øíπ‚¥¬„™â 0.12% CHG ∑ÿ° 4 ™—Ë«‚¡ß(18,19)

 Õ¥§≈âÕß°—∫º≈°“√∑∫∑«π«√√≥°√√¡Õ¬à“ß‡ªìπ

√–∫∫ æ∫«à“°“√„™â CHG ∑”§«“¡ –Õ“¥™àÕßª“°

·≈–øíπ ¡’ª√– ‘∑∏‘¿“æ„π°“√≈¥°“√‡°‘¥ VAP √âÕ¬

≈– 40 (20,21) ·≈– “¡“√∂≈¥°“√‡°‘¥ªÕ¥Õ—°‡ ∫

®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„® Õ’° à«πÀπ÷Ëß‡°‘¥®“°

°≈ÿà¡µ—«Õ¬à“ß‰¥â√—∫°“√ª√–‡¡‘π°“√À¬à“‡§√◊ËÕß™à«¬

À“¬„®∑ÿ°«—π∑”„Àâ “¡“√∂¬ÿµ‘°“√„™â‡§√◊ËÕß™à«¬

À“¬„®‰¥â‡√Á«¢÷Èπ≈¥§«“¡‡ ’Ë¬ß°“√‡°‘¥ VAP

 √ÿª
°“√„™â™ÿ¥·π«∑“ßªØ‘∫—µ‘∑“ß§≈‘π‘° çCHULA

bundleé ®“°À≈—°∞“π‡™‘ßª√–®—°…å„π 8 °‘®°√√¡À≈—°

µ“¡µ—«Õ—°…√¬àÕ CHULA bundle  “¡“√∂ªÑÕß°—π

°“√‡°‘¥ VAP ‰¥â   “‡Àµÿ®“°·π«∑“ßªØ‘∫—µ‘∑“ß

§≈‘π‘°‡À≈à“π’È¡’º≈°√–∑∫‚¥¬µ√ßµàÕªí®®—¬ “‡Àµÿ∑’Ë

 ”§—≠¢Õß°“√‡°‘¥ VAP ∫ÿ§≈“°√ªØ‘∫—µ‘°“√∑’Ë∂Ÿ°

µâÕßÀ≈—°‡°≥±å¡“°¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß®“°°“√æ—≤π“

Õÿª°√≥å‡§√◊ËÕß„™â∑’Ë àß‡ √‘¡·≈– π—∫ πÿπ„Àâ –¥«°

·≈–√«¥‡√Á«„π°“√ªØ‘∫—µ‘∑“ß§≈‘π‘°µ“¡ çCHULA

bundleé ·≈–∫ÿ§≈“°√‰¥â√—∫‚Õ°“ ‡¢â“∂÷ß§«“¡√Ÿâ

Õ¬à“ßµàÕ‡π◊ËÕß®“°°“√æ—≤π“ ◊ËÕ°“√ Õπ ∑—ÈßÀ¡¥∑’Ë

°≈à“«¡“π’È àßº≈„ÀâÕ—µ√“°“√µ‘¥‡™◊ÈÕ VAP ≈¥≈ß ≈¥

°“√ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®®“°°“√„™â¬“ªØ‘™’«π–

Õ¬à“ß‰√°Áµ“¡°“√»÷°…“π’Èæ∫«à“°“√ª√–‡¡‘π§«“¡

æ√âÕ¡°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®ªØ‘∫—µ‘‡æ’¬ß√âÕ¬≈–

65 ´÷ËßÀ“°«à“¡’°“√æ—≤π“°√–∫«π°“√∑’Ë∑”„ÀâºŸâªÉ«¬

‰¥âª√–‡¡‘π§«“¡æ√âÕ¡°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®

§√∫∂â«πµ“¡·π«∑“ßªØ‘∫—µ‘∑“ß§≈‘π‘° ‡æ◊ËÕ„Àâ¡’°“√

æ‘®“√≥“°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®¢ÕßºŸâªÉ«¬„Àâ‡√Á«

∑’Ë ÿ¥ ™à«¬„Àâ√–¬–‡«≈“°“√„™â‡§√◊ËÕß™à«¬À“¬„®≈¥≈ß

¢âÕ‡ πÕ·π–
ºŸâ∫√‘À“√¡’ à«π ”§—≠„π°“√ªÑÕß°—π·≈–≈¥

°“√‡°‘¥ªÕ¥Õ—°‡ ∫®“°„™â‡§√◊ËÕß™à«¬À“¬„® ‚¥¬

°”Àπ¥‡ªìππ‚¬∫“¬π”·π«∑“ßªØ‘∫—µ‘∑“ß§≈‘π‘°

çCHULA bundleé ¡“„™â àß‡ √‘¡·≈–æ—≤π“∫ÿ§≈“°√

„π¥â“π§«“¡√Ÿâ·≈–Ωñ°∑—°…–°“√ªØ‘∫—µ‘µ“¡·π«∑“ß

ªØ‘∫—µ‘∑“ß§≈‘π‘°®“°À≈—°∞“π‡™‘ßª√–®—°…å‡ªìπ√–¬–Ê

‡æ◊ËÕ„Àâ‡°‘¥§«“¡™”π“≠·≈–§«“¡¡—Ëπ„® Õ’° à«π

Àπ÷Ëß∑’Ë ”§—≠ §◊Õ ¥â“πÕÿª°√≥å·≈–‡§√◊ËÕß„™â ‚¥¬

‡©æ“–Õÿª°√≥å∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ„Àâ¡’

®”π«π¡“°‡æ’¬ßæÕ ·≈–¢¬“¬º≈ ŸàÀπà«¬ß“πÕ◊Ëπ

‡æ◊ËÕ°“√æ—≤π“√Ÿª·∫∫°“√¥Ÿ·≈ çCHULA bundleé

Õ¬à“ßµàÕ‡π◊ËÕß
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∫∑π”
°“√„™â‡´≈≈å‡ªìπ¬“™’««—µ∂ÿÀ√◊Õ‡§√◊ËÕß¡◊Õ·æ∑¬å„π°“√√—°…“‚√§ ‡√‘Ë¡‡¢â“¡“¡’∫∑∫“∑ ”§—≠„π°“√

√—°…“‚√§∑“ß°“√·æ∑¬å∑’Ë‰¡à„™à‚√§‡≈◊Õ¥Õ¬à“ß™—¥‡®π·≈â«„πªí®®ÿ∫—π  ¥—ß®–‡ÀÁπ‰¥â®“°°“√ÕÕ°°ÆÀ¡“¬§«∫§ÿ¡

°”°—∫°“√‡¢â“ Ÿàµ≈“¥µà“ßÊ∑’Ë‡°’Ë¬«°—∫‡´≈≈å∫”∫—¥ º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ„πª√–‡∑»æ—≤π“·≈â«∑ÿ°ª√–‡∑»

°“√ÕÕ°°ÆÀ¡“¬§«∫§ÿ¡º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ·≈–°“√„™â‡´≈≈å∫”∫—¥¢ÕßÕß§å°“√Õ“À“√·≈–¬“ (Õ.¬.)

 “°≈µà“ßÊ ‰¥â¡’°“√æ—≤π“√–∫∫§«∫§ÿ¡°”°—∫·∫∫„À¡à∑’Ë‰¡à‡§¬¡’¡“°àÕπ ‡æ◊ËÕª√–‡¡‘π§ÿ≥¿“æ §«“¡ª≈Õ¥¿—¬

·≈–ª√– ‘∑∏‘¿“æµàÕª√–™“™π‡√‘Ë¡§√—Èß·√°¢Õß‚≈°‡¡◊ËÕªï §.». 1997 ‚¥¬ Õ.¬. À√—∞Õ‡¡√‘°“  ‡ªìπ√–¬–‡«≈“

¬“«π“π®π∂÷ßªí®®ÿ∫—π‡°◊Õ∫ 20 ªï·≈â« ¡’°“√‚µâ·¬âß√–∫∫§«∫§ÿ¡°”°—∫·∫∫„À¡àπ’È ®π°√–∑—Ëß¬ÿµ‘¢âÕæ‘æ“∑≈ß

‚¥¬ ¡∫Ÿ√≥å¥â«¬§”æ‘æ“°…“¢Õß»“≈√—∞∫“≈°≈“ß À√—∞Õ‡¡√‘°“ ‡¡◊ËÕªï §.». 2014 ´÷Ëßæ‘æ“°…“„Àâ Õ.¬. À√—∞-

Õ‡¡√‘°“ ™π–§¥’  “¡“√∂§«∫§ÿ¡„Àâ°“√‡æ“–‡≈’È¬ß‡æ‘Ë¡®”π«π‡´≈≈å¡πÿ…¬å‡ªìπ°“√§«∫§ÿ¡·∫∫ more than

minimal manipulations(1)  ∑”„Àâ°ÆÀ¡“¬§«∫§ÿ¡°”°—∫‡´≈≈å∫”∫—¥∑—Ë«‚≈°¥”‡π‘π°“√‰ª„π∑‘»∑“ß‡¥’¬«°—∫

ª√–‡∑» À√—∞Õ‡¡√‘°“∑—Ë«‚≈°

‡™àπ‡¥’¬«°—∫„πª√–‡∑»‰∑¬∑’Ë¡’°“√„™â‡´≈≈å∫”∫—¥√–¬–Àπ÷Ëß ‡π◊ËÕß®“°¬—ß‰¡à¡’√–∫∫°ÆÀ¡“¬§«∫§ÿ¡

‡´≈≈å∫”∫—¥·≈–‰¡à¡’·ºπº—ß°“√§«∫§ÿ¡µ“¡·∫∫ “°≈  ·≈–π‘¬“¡°ÆÀ¡“¬∫“ßÕ¬à“ß·µ°µà“ß®“° “°≈ ®÷ß

∑”„Àâ‡°‘¥§«“¡ —∫ π¢÷Èπ‚¥¬∑—Ë«‰ª

42

°ÆÀ¡“¬ “°≈§«∫§ÿ¡°”°—∫‡´≈≈å∫”∫—¥
º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ (international laws and

regulation of cell therapy-cell/tissue products)

∂πÕ¡ ∫√√≥ª√–‡ √‘∞
¿“§«‘™“‚ µ »Õ π“ ‘°«‘∑¬“ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

Õπÿ°√√¡°“√¬°√à“ß (√à“ß) æ√–√“™∫—≠≠—µ‘‡´≈≈å∫”∫—¥ ·æ∑¬ ¿“

381
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µ—«Õ¬à“ß ‡™àπ °“√„Àâπ‘¬“¡°ÆÀ¡“¬¢Õß°“√„™â‡´≈≈å„π°“√∫”∫—¥√—°…“‚√§·∫∫ —Ëß∑”‡©æ“–√“¬π—Èπ

(made by order À√◊Õ customized cell therapy products) „π¿“…“‰∑¬πà“®–‡√’¬°«à“ ‡´≈≈å∫”∫—¥

À√◊Õ°“√„™â‡´≈≈å∫”∫—¥  „πµà“ßª√–‡∑»∂◊Õ«à“°“√„™â‡´≈≈å∫”∫—¥ ‡ªìπº≈‘µ¿—≥±å∑“ß°“√·æ∑¬å™π‘¥Àπ÷Ëß„π°“√

§«∫§ÿ¡°”°—∫¢Õß Õ.¬. ·µà„πª√–‡∑»‰∑¬∂◊Õ«à“ °“√„™â‡´≈≈å∫”∫—¥‡ªìπ°“√º≈‘µ¬“‡©æ“–√“¬¿“¬„µâ°“√√—∫

º‘¥™Õ∫¢ÕßºŸâª√–°Õ∫«‘™“™’æ ‰¥â√—∫°“√¬°‡«âπ°“√§«∫§ÿ¡®“°æ√–√“™∫—≠≠—µ‘¬“ „ÀâÕ¬Ÿà„π°“√§«∫§ÿ¡‡ ¡◊Õπ

‡«™ªØ‘∫—µ‘∑“ß°“√·æ∑¬å„π°“√§«∫§ÿ¡°”°—∫¢Õß·æ∑¬ ¿“ °“√„Àâπ‘¬“¡°ÆÀ¡“¬∑’Ë·µ°µà“ß°—ππ’È¡’º≈µàÕ

°“√§«∫§ÿ¡°”°—∫Õ¬à“ß¡“° ‡æ√“–Àπà«¬ß“π§«∫§ÿ¡°”°—∫‰¡à¡’Õ”π“®Àπâ“∑’Ë√—∫º‘¥™Õ∫·≈–‰¡à¡’∫∑≈ß‚∑…

µ“¡°ÆÀ¡“¬™—¥‡®π ∑”„Àâ‡°‘¥™àÕß‚À«à¢Õß√–∫∫§«∫§ÿ¡°”°—∫ ÿ¢¿“æ ‰¡à “¡“√∂§«∫§ÿ¡°”°—∫°“√„™â‡´≈≈å

∫”∫—¥„πª√–‡∑»‰∑¬‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ª√–°Õ∫°—∫°ÆÀ¡“¬§«∫§ÿ¡°”°—∫ ÿ¢¿“æ„π»µ«√√…∑’Ë 21 ‰¥âæ—≤π“

‡ª≈’Ë¬π·ª≈ß‰ªÕ¬à“ß√«¥‡√Á« ‡°‘¥°ÆÀ¡“¬∑“ß‡∑§π‘§‡™‘ß≈÷°„À¡àÊµ≈Õ¥‡«≈“  ´÷Ëß®”‡ªìπµâÕß„™â∞“πÕß§å§«“¡√Ÿâ

«‘™“°“√·≈–«‘∑¬“»“ µ√åº ¡º “πÕ¬à“ß‰¡à‡§¬¡’¡“°àÕπ °“√∫—≠≠—µ‘°ÆÀ¡“¬„À¡à∑’ËµâÕß„™âÕß§å§«“¡√Ÿâ‡©æ“–

∑“ß®÷ß¡’§«“¡®”‡ªìπ

°ÆÀ¡“¬§«∫§ÿ¡°”°—∫‡´≈≈å∫”∫—¥‡æ◊ËÕ°“√„™âß“π„πµ≈“¥ ÿ¢¿“æ ‰¡à „™à°ÆÀ¡“¬ àß‡ √‘¡°“√«‘®—¬

‡√◊ËÕß ‡µÁ¡‡´≈≈å ‡æ√“–ºŸâªØ‘∫—µ‘Àπâ“∑’Ë¢Õß°ÆÀ¡“¬∑—Èß 2 ™π‘¥‡ªìπ§π≈–Àπà«¬ß“π°—π  ∫∑§«“¡π’È ‰¥â∑∫∑«π

‡©æ“–°ÆÀ¡“¬§«∫§ÿ¡°”°—∫°“√„™â‡´≈≈å∫”∫—¥ º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ¢Õßª√–‡∑»∑’Ë ”§—≠∑—Ë«‚≈° ‡æ◊ËÕ

‡ªìπ·π«∑“ß„π°“√æ—≤π“°ÆÀ¡“¬§«∫§ÿ¡°”°—∫‡´≈≈å∫”∫—¥ º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ¢Õßª√–‡∑»‰∑¬ µ“¡

≈”¥—∫¥—ßπ’È

1. ª√–‡¿∑¢Õß°ÆÀ¡“¬∑’Ë‡°’Ë¬«¢âÕß°—∫‡´≈≈å
°ÆÀ¡“¬ “°≈∑’Ë‡°’Ë¬«¢âÕß°—∫‡´≈≈å  ¡’ 2 ª√–‡¿∑ ¥—ßπ’È

1) °ÆÀ¡“¬‡™‘ßπ‚¬∫“¬ (policy laws)(2)   ÕÕ°°ÆÀ¡“¬‚¥¬√—∞∫“≈À√◊ÕÀπà«¬ß“π«‘®—¬√–¥—∫™“µ‘

π‘¬¡‡√’¬°°ÆÀ¡“¬™ÿ¥π’È«à“ stem cell laws ÷́Ëß‰¡à ‰¥â‡ªìπ°ÆÀ¡“¬§«∫§ÿ¡°“√„™âß“π·µà‡ªìπ°ÆÀ¡“¬‡™‘ß

π‚¬∫“¬∑’Ëª√–°“»„™â‡æ◊ËÕ§«∫§ÿ¡∑‘»∑“ß°“√æ—≤π“ª√–‡∑»¥â“π°“√»÷°…“·≈–°“√«‘®—¬·Ààß™“µ‘  °ÆÀ¡“¬™ÿ¥π’È

¡’π‚¬∫“¬·∫àß‡ªìπ 3 ª√–‡¿∑ §◊Õ

Àâ“¡‰¡à„Àâ∑” (bans)  ‡™àπ

ë °ÆÀ¡“¬Àâ“¡∑”∑—Èß reproductive ·≈– therapeutic clonings ·µà„π∫“ßª√–‡∑» ‡™àπ

Õ‘π‡¥’¬  Àâ“¡∑” reproductive cloning ·µàÕπÿ≠“µ therapeutic cloning

ë  À¿“æ¬ÿ‚√ª ¡’§”æ‘æ“°…“»“≈ Ÿß Àâ“¡· «ßÀ“ª√–‚¬™πå‡™‘ßæ“≥‘™¬å°—∫µ—«ÕàÕπ¡πÿ…¬å

ë ª√–‡∑»·§π“¥“ÕÕ°ÆÀ¡“¬ the Assisted Human Reproduction Act (AHRA) Àâ“¡‰¡à„Àâ

 √â“ßµ—«ÕàÕπ¡πÿ…¬å¢÷Èπ„À¡à‡æ◊ËÕ°“√«‘®—¬

®”°—¥°“√∑” (restriction) ‡™àπ

ë °ÆÀ¡“¬Õπÿ≠“µ®”°—¥°“√„™âµ—«ÕàÕπ¡πÿ…¬å‡æ◊ËÕ°“√»÷°…“«‘®—¬‚¥¬¡’√–∫∫§«∫§ÿ¡∑’Ë‡¢â¡ß«¥

ë The Omnibus Appropriations Act of 2009 Àâ“¡„Àâ∑ÿπ π—∫ πÿπ°“√∑”≈“¬µ—«ÕàÕπ¡πÿ…¬å
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‡æ◊ËÕ √â“ß ‡µÁ¡‡´≈≈å “¬æ—π∏ÿå„À¡à ‡ªìπµâπ

 àß‡ √‘¡°“√∑”ß“π (facilitation) ‡™àπ

ë The Omnibus Appropriations Act of  2009 ‡ªìπ°ÆÀ¡“¬ß∫ª√–¡“≥„Àâ∑ÿπ àß‡ √‘¡ ‡πâπ

°“√«‘®—¬ ‡µÁ¡‡´≈≈åµ—«ÕàÕπ¡πÿ…¬å¢Õß À√—∞œ („Àâ„™â ‡µÁ¡‡´≈≈åµ—«ÕàÕπ¡πÿ…¬å®“° “¬æ—π∏ÿå‡¥‘¡∑’Ë¡’„™âÕ¬Ÿà·≈â«„π

 À√—∞Õ‡¡√‘°“)

2) °ÆÀ¡“¬‡™‘ß§«∫§ÿ¡°”°—∫ ÕÕ°‚¥¬ Õ.¬. „π∞“π–Àπà«¬ß“π™’Èπ”√–∫∫§«∫§ÿ¡ ÿ¢¿“æ “°≈

(primary regulatory body)   „πµà“ßª√–‡∑» ‡ªìπ°ÆÀ¡“¬‡°’Ë¬«°—∫°“√„™â‡´≈≈å∫”∫—¥ º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ

‡π◊ÈÕ‡¬◊ËÕ ¡’«—µ∂ÿª√– ß§å ”§—≠ §◊Õ §«∫§ÿ¡§ÿ≥¿“æ ª√– ‘∑∏‘¿“æ ·≈–§«“¡ª≈Õ¥¿—¬µàÕ ÿ¢¿“æª√–™“™π

∑—Ë«‰ª¢Õß°“√„™â‡´≈≈å∫”∫—¥ º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ„π°“√√—°…“‚√§

°ÆÀ¡“¬°≈ÿà¡π’È¡’À≈“¬™◊ËÕ ‡™àπ regulation of cell-based therapy/stem-cell-based therapy/

cell-tissue products/cell-gene products-cell-tissue engineering products

Stem-cell-based products ∂Ÿ°§«∫§ÿ¡Õ¬Ÿà„πÀ¡«¥§«∫§ÿ¡º≈‘µ¿—≥±å‡°◊Õ∫∑ÿ°À¡«¥ µ“¡≈—°…≥–

°“√ÕÕ°·∫∫¢Õßº≈‘µ¿—≥±å ”‡√Á®∑’Ë®”Àπà“¬„πµ≈“¥ ‡™àπ À¡«¥§«∫§ÿ¡™’««—µ∂ÿ (biologic products)  ¬“ (drugs)

‡§√◊ËÕß¡◊Õ·æ∑¬å (devices)  º≈‘µ¿—≥±å®“° —µ«å (xenotransplantation products) ·≈–º≈‘µ¿—≥±å®“°‡´≈≈å

·≈–‡π◊ÈÕ‡¬◊ËÕ¡πÿ…¬å [human cells and tissues and cellular and tissue-based products (HTC/Ps)](3)

Àπà«¬ß“πÀ≈—°¢Õßµà“ßª√–‡∑» (primary role of regulation) ∑’Ë∑”Àπâ“∑’ËÕÕ°°ÆÀ¡“¬π’È §◊Õ

Õß§å°“√Õ“À“√·≈–¬“¢Õßª√–‡∑»µà“ßÊ ÷́Ëß¡’™◊ËÕ‡√’¬°·µ°µà“ß°—π ‡™àπ ª√–‡∑» À√—∞Õ‡¡√‘°“ ‡√’¬°«à“ Food

and Drug Administration (FDA)   ¿“æ¬ÿ‚√ª‡√’¬°«à“ European Medicine Agency (EMA)  ª√–‡∑»

≠’ËªÿÉπ‡√’¬°«à“ Pharmaceuticals and Medical Devices Agency (PMDA) ‡ªìπµâπ

‡π◊ËÕß®“° Õ.¬.¢Õßª√–‡∑»‰∑¬‰¡à¡’√–∫∫µ√«®ª√–‡¡‘πº≈‘µ¿—≥±å∑“ß°“√·æ∑¬å‡À¡◊Õπ Õ.¬.µà“ß

ª√–‡∑» ®÷ß¡’¢Õ∫‡¢µ°“√∑”ß“π‡æ’¬ß§√÷Ëß‡¥’¬«¢Õß Õ.¬. “°≈ ·≈–‰¡à¡’Õ”π“®™’Èπ”·∫∫µà“ßª√–‡∑» (primary

role of regulation) ∑”„Àâ ‰¡à “¡“√∂™’Èπ”æ—≤π“°“√§«∫§ÿ¡°“√√—°…“„À¡à∑“ß°“√·æ∑¬å∑’Ë¡’≈—°…≥–°È”°÷Ëß

√–À«à“ßº≈‘µ¿—≥±å‡©æ“–√“¬‡™‘ßæ“≥‘™¬å°—∫‡«™ªØ‘∫—µ‘∑“ß°“√·æ∑¬å ∑”„Àâ‡°‘¥ ÿ≠≠“°“»¢Õß√–∫∫§«∫§ÿ¡

°”°—∫„π‡«≈“∑’Ë√–∫∫§«∫§ÿ¡°”°—∫ ÿ¢¿“æ‡º™‘≠°—∫Õÿª √√§ªí≠À“„À¡àÊ

Õ¬à“ß‰√°Áµ“¡ ·¡â«à“ª√–‡∑»‰∑¬¬—ß‰¡à¡’°ÆÀ¡“¬‡°’Ë¬«°—∫‡´≈≈å∑—Èß 2 ª√–‡¿∑ ·µà√—∞∫“≈‡≈Áß‡ÀÁπ§«“¡

 ”§—≠¢Õß°“√ÕÕ°°ÆÀ¡“¬§«∫§ÿ¡°”°—∫‡´≈≈å∫”∫—¥ º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕµ“¡·π«∑“ß “°≈  ∫∑§«“¡

π’È®÷ß¡ÿàß‡πâπ°“√∑∫∑«π§«“¡√Ÿâ§«“¡‡¢â“„®°ÆÀ¡“¬§«∫§ÿ¡°”°—∫‡´≈≈å∫”∫—¥ º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ “°≈

‡æ◊ËÕ‡ªìπæ◊Èπ∞“π„π°“√∫—≠≠—µ‘√à“ß°ÆÀ¡“¬‡´≈≈å∫”∫—¥ º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ¢Õßª√–‡∑»‰∑¬

2. Õ.¬. “°≈·≈–∫∑∫“∑Àπâ“∑’Ë (international FDA and roles)
Õ.¬. “°≈¡’™◊ËÕ‡√’¬°·µ°µà“ß°—π¡“°„π·µà≈–ª√–‡∑» Õ.¬. “°≈¡’√–∫∫§√∫ ¡∫Ÿ√≥å ∑—Èß√–∫∫¢÷Èπ

∑–‡∫’¬πº≈‘µ¿—≥±åπ”‡¢â“®“°µà“ßª√–‡∑» ·≈–√–∫∫µ√«®ª√–‡¡‘πº≈‘µ¿—≥±å∑“ß°“√·æ∑¬å (premarket

review/FDA pathway) ∑’Ë∑√ßª√– ‘∑∏‘¿“æ  “¡“√∂ àß‡ √‘¡°“√æ—≤π“º≈‘µ¿—≥±å°“√·æ∑¬å„À¡àÊ„Àâ
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‡¢â“ Ÿàµ≈“¥‰¥âÕ¬à“ß√«¥‡√Á«‚¥¬¡’√–∫∫¡“µ√∞“π¥â“π§ÿ≥¿“æ §«“¡ª≈Õ¥¿—¬ ·≈–ª√– ‘∑∏‘¿“æ∑’Ë‡æ’¬ßæÕ

(protecting and promoting your health)

À“°‰¡à “¡“√∂æ—≤π“°ÆÀ¡“¬„À¡àÊ „Àâ∑—π°—∫‡∑§‚π‚≈¬’¢Õßª√–‡∑»∑’Ë‡°‘¥¢÷Èπ„À¡à·≈â« Õ.¬.®–°≈“¬

‡ªìπÕÿª √√§§Õ¢«¥¢Õß°“√æ—≤π“ª√–‡∑»∑’Ë ”§—≠∑’Ë ÿ¥‰ª‚¥¬‰¡àÕ“®À≈’°‡≈’Ë¬ß √—∞∫“≈¢Õßª√–‡∑»æ—≤π“·≈â«

‡ÀÁπ§«“¡ ”§—≠®÷ß π—∫ πÿπ°“√∑”ß“π¢Õß Õ.¬. ‡µÁ¡∑’Ë  ‡π◊ËÕß®“° Õ.¬. ‡ªìπºŸâ§«∫§ÿ¡ª√–µŸ‡¢â“ Ÿàµ≈“¥‡æ’¬ßÀπ÷Ëß‡¥’¬«

(the only one - gate keeper)  µ—«Õ¬à“ß™◊ËÕ‡√’¬° Õ.¬. ¢Õßª√–‡∑» “°≈ ‡™àπ

ë ª√–‡∑» À√—∞Õ‡¡√‘°“ (US Food and Drug Administration, US FDA)

ë  À¿“æ¬ÿ‚√ª (European Medicines Agency, EMA)

ë ª√–‡∑»Õ—ß°ƒ… (Medicines and Healthcare products Regulatory Agency, MHRA)

ë ª√–‡∑»≠’ËªÿÉπ (Pharmaceuticals and Medical Devices Agency, PMDA)

ë ‡§√◊Õ√—∞ÕÕ ‡µ√‡≈’¬ (Therapeutic Goods Administration, TGA)

ë  “∏“√≥√—∞ ‘ß§‚ª√å (Health Sciences Authority, HSA)

3. International FDA pathway(3,4,5,6)

°≈‰°‡ âπ∑“ß°“√§«∫§ÿ¡º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å¢Õß Õ.¬.ª√–‡∑» “°≈¡’ 2 ‡ âπ∑“ß ¥—ßπ’È

°. ‡ âπ∑“ß°“√æ—≤π“º≈‘µ¿—≥±å∑’Ë‡°‘¥¢÷Èπ¿“¬„πª√–‡∑» ‡√’¬°«à“ FDA pathway (drug pathway

À√◊Õ pre market review)
Õ.¬. “°≈ π‘¬¡‡√’¬°‡ âπ∑“ßπ’È«à“ pre market review À√◊Õ√–∫∫µ√«®ª√–‡¡‘πº≈‘µ¿—≥±å∑“ß°“√

·æ∑¬å ‡ªìπ√–∫∫∑’Ë ”§—≠∑’Ë ÿ¥¢Õß Õ.¬. “°≈  ‡æ◊ËÕµ√«®ª√–‡¡‘π§ÿ≥¿“æ ª√– ‘∑∏‘¿“æ ·≈–§«“¡ª≈Õ¥¿—¬

¢Õßº≈‘µ¿—≥±å∑“ß°“√·æ∑¬å∑ÿ°™π‘¥∑’Ë‡¢â“ Ÿàµ≈“¥ √«¡∑—Èßº≈‘µ¿—≥±å·∫∫ —Ëß∑”‡©æ“–√“¬ (customized

medical products) ∑”„Àâ°“√«‘®—¬§âπ§«â“º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å„À¡à∑’Ë‡°‘¥¢÷Èπ¿“¬„πª√–‡∑»  “¡“√∂‡¢â“ Ÿà

µ≈“¥Õ¬à“ß¡’¡“µ√∞“π·≈–∂Ÿ°µâÕßµ“¡°ÆÀ¡“¬ ‡ªìπ√–∫∫∑’Ë¡’§«“¡‡¢â¡ß«¥·≈–´—∫´âÕπ Ÿß ÿ¥¢Õß√–∫∫

§«∫§ÿ¡°”°—∫ ÿ¢¿“æ¢Õß‚≈° ‡π◊ËÕß®“°ª√–‡∑»„πÕ¥’µ¬—ß‰¡à¡’°“√«‘®—¬§âπ§«â“º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å„À¡à‡Õß

®“°¿“¬„πª√–‡∑» Õ.¬.‰∑¬ ®÷ß¬—ß‰¡à¡’√–∫∫π’È

√–∫∫µ√«®ª√–‡¡‘πº≈‘µ¿—≥±å∑“ß°“√·æ∑¬å À√◊Õ pre market review ¡’ 2 ¢—ÈπµÕπ ”§—≠ §◊Õ

1. Pre submission program

§◊Õ √–∫∫°“√ª√– “πß“π¢Õß Õ.¬. “°≈ °àÕπ°“√¬◊Ëπ¢ÕÕπÿ≠“µ√—∫°“√µ√«®ª√–‡¡‘πº≈‘µ¿—≥±å

∑“ß°“√·æ∑¬å‡æ◊ËÕ‡µ√’¬¡§«“¡æ√âÕ¡¢Õß‡®â“¢Õßº≈‘µ¿—≥±å„Àâ∑√“∫«à“º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å¢Õßµπ‡Õß∂Ÿ°®—¥

°≈ÿà¡Õ¬à“ß‰√ ¡’§«“¡‡ ’Ë¬ß√–¥—∫„¥ ·≈– ‘Ëß ”§—≠ §◊Õ ∑√“∫«à“ °“√∑¥ Õ∫ pre-clinical study ∑’Ë®”‡ªìπµâÕß

∑¥ Õ∫¡’¢Õ∫‡¢µÕ¬à“ß‰√ µâÕß∑¥ Õ∫°’Ëª√–‡¿∑ ‚¥¬„™â¡“µ√∞“πÕâ“ßÕ‘ß¢Õß ∂“∫—π„¥ ∑”„Àâ‡®â“¢Õßº≈‘µ¿—≥±å

 “¡“√∂«à“®â“ß third party ∑¥ Õ∫ pre-clinical study ™π‘¥µà“ßÊ µ√ßµ“¡§«“¡µâÕß°“√¢Õß Õ.¬. “°≈

·≈–π”¡“¬◊Ëπ¢ÕÕπÿ≠“µ∑¥ Õ∫„π¡πÿ…¬å„π°“√§«∫§ÿ¡°”°—∫¢Õß Õ.¬. “°≈ ‰¥âÕ¬à“ß√«¥‡√Á« ́ ÷Ëß®–‡ªìπª√–‚¬™πå
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µàÕ‡®â“¢Õßº≈‘µ¿—≥±å∑’ËµâÕß°“√¬◊Ëπ¢ÕÕπÿ≠“µÕ¬à“ß¡“°  ‡¡◊ËÕ Õ.¬. “°≈√—∫√Õß„Àâ‡¢â“ Ÿà√–∫∫µ√«®ª√–‡¡‘π¿“¬„π

¢Õß Õ.¬.®–‡√’¬°«à“ enter gateway √–∫∫µ√«®ª√–‡¡‘π¢Õß Õ.¬. ‡√’¬°«à“ premarket review ‚¥¬

º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å¥—ß°≈à“«®–∂Ÿ°√—∫√Õß·∫∫™—Ë«§√“«‡æ◊ËÕ„Àâ„™â∑¥ Õ∫„π¡πÿ…¬å ™π‘¥¢Õß°“√√—∫√Õß∑’Ë√Ÿâ®—°

°—π∑—Ë«‰ª §◊Õ investigational new drug (IND)  ·≈– investigational device exemption (IDE)  ¡’™◊ËÕ

‡√’¬°‡©æ“–«à“ commercial IND À¡“¬§«“¡«à“ º≈‘µ¿—≥±å¥—ß°≈à“«‡¡◊ËÕºà“π°“√µ√«®ª√–‡¡‘π¢Õß Õ.¬. ‚¥¬

 ¡∫Ÿ√≥å·≈â« “¡“√∂®”Àπà“¬„πµ≈“¥‡™‘ßæ“≥‘™¬å‰¥â∂Ÿ°µâÕßµ“¡°ÆÀ¡“¬

‡ªìπ∑’Ëπà“ —ß‡°µ«à“√–∫∫ premarket review ∑’Ë Õ.¬. °”°—∫‚¥¬µ√ßπ—Èπ¡’‡©æ“–‡√◊ËÕß°“√∑¥≈Õß„π

¡πÿ…¬å ‡æ√“–‡ªìπÀπâ“∑’Ë‚¥¬µ√ß¢Õß Õ.¬.∑’Ë®–§ÿâ¡§√Õß ÿ¢¿“æ¢Õßª√–™“™π∑ÿ°§π   √«¡∑—Èßª√–™“™π∑’Ë‡ªìπ

Õ“ “ ¡—§√«‘®—¬ °ÆÀ¡“¬ Õ.¬. ®÷ß¡’Õ”π“® Ÿß ÿ¥„π‡√◊ËÕßπ’È   à«π°“√∑¥ Õ∫√–¥—∫ pre-clinical study π—Èπ

‰¡à¡’°“√∑¥ Õ∫„π¡πÿ…¬å  ®÷ß‰¡à¡’§«“¡‡ ’Ë¬ßµàÕª√–™“™π   Õ.¬. ®÷ß„™â«‘∏’§«∫§ÿ¡°”°—∫∑“ßÕâÕ¡·∑π §◊Õ §«∫§ÿ¡

°”°—∫∫√‘…—∑À√◊ÕÀπà«¬ß“πÀ√◊ÕÕß§å°√∑’Ë√—∫®â“ß∑¥ Õ∫ (third party) „Àâ¡’¡“µ√∞“π “°≈ ‡™◊ËÕ∂◊Õº≈°“√

∑¥ Õ∫‰¥âÕ¬à“ß∂Ÿ°µâÕß

2. Pre market review (FDA pathway of drug pathway) (√–∫∫π’È¬—ß‰¡à¡’„πª√–‡∑»‰∑¬)

§◊Õ √–∫∫°“√∑¥≈Õßº≈‘µ¿—≥±å„π¡πÿ…¬å¿“¬„µâ°“√§«∫§ÿ¡°”°—∫¢Õß°ÆÀ¡“¬ Õ.¬. ‡√’¬°«à“ clini-

cal trial ¡’ 2 ª√–‡¿∑ ¥—ßπ’È

2.1 clinical observation study „™â ”À√—∫∑¥ Õ∫º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å∑’Ë¡’§«“¡‡ ’Ë¬ß°≈“ß

§àÕπ¢â“ß Ÿß À√◊Õ√–¥—∫ 3 À√◊Õº≈‘µ¿—≥±å§«“¡‡ ’Ë¬ß Ÿß‡≈’¬π·∫∫º≈‘µ¿—≥±å∑’Ë‡§¬‰¥â√—∫Õπÿ≠“µ‰ª·≈â« „™â‡«≈“

µ√«®ª√–‡¡‘π‰¡à°’Ëªï

2.2 Full clinical trials (clinical trial phases 1-3) „™â ”À√—∫º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å∑’Ë¡’§«“¡

‡ ’Ë¬ß Ÿß ·≈–‡ªìπº≈‘µ¿—≥±å™π‘¥„À¡à∑’Ë‰¡à‡§¬¡’¡“°àÕπ„π‚≈° „™â‡«≈“µ√«®ª√–‡¡‘π√“« 10-15 ªï

°“√∑¥≈Õß„π¡πÿ…¬å  clinical trial π’ÈÕ¬Ÿà¿“¬„µâÕ”π“®°ÆÀ¡“¬ Õ.¬. ·≈–º≈°“√∑¥≈Õß∂Ÿ°ª°ªî¥

‡ªìπ§«“¡≈—∫ ‡æ√“–‡°’Ë¬«¢âÕß°—∫º≈ª√–‚¬™πå¢Õß∫√‘…—∑ ¡“µ√∞“πÕâ“ßÕ‘ß∑’Ë„™â∑¥ Õ∫¡’§«“¡‡§√àß§√—¥

 Ÿß ÿ¥ ·≈–µâÕß„™â®à“¬‡ß‘π®”π«π¡“° ‡æ√“–‡®â“¢Õßº≈‘µ¿—≥±å‡√’¬°«à“ ªÕπ‡´Õ√å §◊Õ ºŸâ®à“¬‡ß‘π ‰¡à “¡“√∂

∑”°“√∑¥ Õ∫‡Õß‰¥â‡≈¬ µâÕß«à“®â“ß„ÀâºŸâ√—∫®â“ß∑¥ Õ∫∑’Ë‰¥â√—∫Õπÿ≠“µ®“° Õ.¬. ∑¥ Õ∫‡∑à“π—Èπ  ¥—ßπ—Èπ√–∫∫π’È

®÷ß‰¡à „™à√–∫∫«‘®—¬∑“ß§≈‘π‘°∑—Ë«‰ª∑’Ë¡’„π‚√ß‡√’¬π·æ∑¬åÀ√◊Õ‚√ßæ¬“∫“≈µà“ßÊ  ·≈–°“√µ—¥·∫àß√–¬–‡ªìπ

clinical trial phase 1-3 °Á®”‡ªìπµâÕß„™âÕ”π“®°ÆÀ¡“¬ Õ.¬. ‡¢â“¡“√—∫√Õß ‡æ◊ËÕµ—¥·∫àß√–¬–  °“√√—∫√Õß

·µà≈–√–¬–¢Õß Õ.¬. ∑”„Àâ¡Ÿ≈§à“º≈‘µ¿—≥±å‡æ‘Ë¡¢÷Èπ 10 ‡∑à“ À“°º≈‘µ¿—≥±å∑“ß°“√·æ∑¬åºà“π°“√∑¥ Õ∫µ—Èß·µà

pre submission program ·≈– clinical trial phase 1-3  ®–∑”„Àâ¡Ÿ≈§à“‡æ‘Ë¡∂÷ß 10,000 ‡∑à“  ‡π◊ËÕß®“°√–∫∫

pre market review ‰¡à‡§¬¡’¡“°àÕπ„πª√–‡∑»‰∑¬ ®÷ß∑”„Àâ‡°‘¥§«“¡‡¢â“„®º‘¥°—π√–À«à“ß educational-

clinical research ·≈– FDA conducted-clinical trials ∑”„Àâ°“√æ—≤π“º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å¢Õß

‰∑¬‡¢â“ Ÿàµ≈“¥¡’§«“¡ —∫ π ¡’°“√π”‡Õ“√–∫∫°“√∑¥≈Õß„π¡πÿ…¬å∑—Èß Õß™π‘¥¡“ª–ªπ°—π ‡æ◊ËÕº≈—°¥—π„Àâ

º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å‡¢â“ Ÿàµ≈“¥‰¥â  Õ¬à“ß‰√°Áµ“¡À“°‰¡à¥”‡π‘π°“√µ“¡·π«∑“ß “°≈°Á®–‰¡à “¡“√∂

®”Àπà“¬„πµ≈“¥µà“ßª√–‡∑»‰¥â ‡æ√“–¢âÕ¡Ÿ≈°“√∑¥ Õ∫‰¡à∂Ÿ°µâÕßµ“¡¡“µ√∞“π “°≈
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‡π◊ËÕß®“°º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å∑’Ë¢ÕÕπÿ≠“µµ√«®ª√–‡¡‘ππ’È ‰¡à‡§¬∂Ÿ°√—∫√Õß„Àâ„™â„π¡πÿ…¬å¡“°àÕπ

À≈—ß®“°º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å∑’Ë¢ÕÕπÿ≠“µµ√«®ª√–‡¡‘πºà“π¢—ÈπµÕπ pre submission program  “¡“√∂

√«∫√«¡º≈°“√∑¥ Õ∫ pre-clinical study  æ‘ Ÿ®πå§«“¡ª≈Õ¥¿—¬·≈–ª√– ‘∑∏‘¿“æ‡æ’¬ßæÕ  “¡“√∂‡¢â“ Ÿà

gateway ·≈â«  Õ.¬.®–ÕÕ°„∫Õπÿ≠“µ√—∫√Õß™—Ë«§√“«„Àâ„™â„π¡πÿ…¬åÕ“ “ ¡—§√‡æ◊ËÕ°“√µ√«®ª√–‡¡‘πº≈‘µ¿—≥±å

∑“ß°“√·æ∑¬å (IND/IDE/HDE) ∑“ß§≈‘π‘°∑’Ë‡√’¬°«à“ clinical trial √–¬– 1-3 À√◊ÕÕ“®∑”°“√∑¥≈Õß„π¡πÿ…¬å

°≈ÿà¡‡≈Á°Ê∑’Ë‡√’¬°«à“ clinical observation study

·ºπº—ß‡ âπ∑“ß°“√æ—≤π“º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å§«“¡‡ ’Ë¬ß Ÿß(6)

·ºπº—ß‡ âπ∑“ß°“√æ—≤π“º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å „π°”°—∫¢Õß Õ.¬. “°≈

Interactions with FDA throughout product development
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µ“√“ß· ¥ß¢—ÈπµÕπ°“√æ—≤π“º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å∑—ÈßÀ¡¥(5)

(º≈‘µ¿—≥±å§«“¡‡ ’Ë¬ß Ÿß∑’Ë‰¡à‡§¬¡’¡“°àÕπ„π‚≈°π’È µâÕßæ—≤π“µ“¡¢—ÈπµÕπ∑—ÈßÀ¡¥ ¬°‡«âπº≈‘µ¿—≥±å∑“ß°“√·æ∑¬å

§«“¡‡ ’Ë¬ß°≈“ß ·≈–§«“¡‡ ’Ë¬ßµË”æ—≤π“µ“¡¢—ÈπµÕπ∫“ß à«π)

¢. ‡ âπ∑“ß°“√π”‡¢â“º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å®“°µà“ßª√–‡∑» (imported medical products)

(√–∫∫π’È¡’„πª√–‡∑»‰∑¬)
°“√π”‡¢â“º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å®“°µà“ßª√–‡∑» ¡’√–∫∫·µ°µà“ß®“°√–∫∫ pre market review

Õ¬à“ß¡“° ‡æ√“–°“√π”‡¢â“º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å®“°µà“ßª√–‡∑» „™â°“√µ√«® Õ∫‡Õ° “√∑’Ë°“√√—∫√Õßµà“ßÊ

®“° Õ.¬. µà“ßª√–‡∑»‡ªìπÀ≈—° ‚¥¬®–¬÷¥À≈—°«à“ ª√–‡∑»„¥∑’Ë Õ.¬. ¡’¡“µ√∞“π∑’Ëª√–‡∑»µπ‡Õß “¡“√∂¬Õ¡√—∫‰¥â

‡™àπ Õ.¬. À√—∞Õ‡¡√‘°“ ®–¬Õ¡√—∫¡“µ√∞“π¢Õß Õ.¬.  À¿“æ¬ÿ‚√ª ∑”„Àâ°“√√—∫√Õß “¡“√∂„™â¢â“¡°—π‰ª¡“‰¥â

·µàÀ“°‰¥â√—∫°“√√—∫√Õß®“° Õ.¬.ª√–‡∑»¥âÕ¬æ—≤π“  º≈‘µ¿—≥±å®–‰¡à “¡“√∂π”‡¢â“‰¥â µâÕß‰ªºà“π√–∫∫µ√«®
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ª√–‡¡‘π pre market review ∑—Èß√–∫∫

°“√π”‡¢â“º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å®“°µà“ßª√–‡∑»∑’Ë‰¥â°“√√—∫√Õß®“° Õ.¬. “°≈·≈â« Õ“®∂Ÿ°∑¥ Õ∫

„π¡πÿ…¬å´È”‰¥â ‡æ√“–µâÕß°“√ª√–‡¡‘π§«“¡ª≈Õ¥¿—¬µàÕ¡πÿ…¬å∑’Ë¡’‡™◊ÈÕ™“µ‘·µ°µà“ß°—π„π·µà≈–¿Ÿ¡‘¿“§¢Õß‚≈°

‡ªìπÀ≈—°  ‚¥¬∑”°“√µ√«®ª√–‡¡‘π·§à√–¥—∫ clinical observation study ‰¡à¡’°“√ª√– ‘∑∏‘¿“æ∑—Èß√–∫∫

´È”Õ’°  °“√∑¥ Õ∫´È”º≈‘µ¿—≥±å∑“ß°“√·æ∑¬åπ”‡¢â“®“°µà“ßª√–‡∑»™π‘¥π’È ®–‰¥â√—∫°“√√—∫√Õß™—Ë«§√“«

‡√’¬°«à“ therapeutic IND ´÷Ëß‰¡à„™à commercial IND ∑’Ë∑¥ Õ∫„π√–∫∫ pre market review ‡µÁ¡√Ÿª·∫∫

§«“¡‡¢â¡ß«¥¢Õß°“√µ√«®ª√–‡¡‘π¢Õß therapeutic IND ®÷ßµË”°«à“ commercial IND ¡“°

4. °“√§«∫§ÿ¡°”°—∫µ“¡√–¥—∫§«“¡‡ ’Ë¬ß(6,7,8,9)

À≈—° “°≈¢Õß°“√§«∫§ÿ¡°”°—∫°“√„™â‡´≈≈å∫”∫—¥ (customized cell therapy) §◊Õ √–¥—∫§«“¡

‡¢â¡ß«¥¢Õß°“√§«∫§ÿ¡ª√—∫‡ª≈’Ë¬πµ“¡√–¥—∫§«“¡‡ ’Ë¬ßÕ—πµ√“¬µàÕ ÿ¢¿“æ¢Õß¡πÿ…¬å ‚¥¬∑—Ë«‰ª§«“¡‡ ’Ë¬ß

µ“¡¡“µ√∞“π‡¥‘¡∂Ÿ°·∫àß‡ªìπ 4 √–¥—∫ ¥—ßπ’È

- Low risk

- Low-moderate risk

- High-moderate risk

- High risk

§«“¡‡ ’Ë¬ß¢Õß°“√§«∫§ÿ¡°“√„™â‡´≈≈å∫”∫—¥ ¡’§«“¡ —́∫´âÕπ°«à“ ®÷ß∂Ÿ°®—¥°≈ÿà¡„À¡à ‡æ◊ËÕ°“√°”Àπ¥

√–¥—∫°“√§«“¡‡¢â¡ß«¥¢Õß°“√§«∫§ÿ¡„Àâ™—¥‡®π¢÷Èπ ·∫àß‡ªìπ 3 √–¥—∫ ¥—ßπ’È

1. No (or natural) risk ‡ªìπ°“√„™â‡´≈≈å∫”∫—¥·∫∫‡«™ªØ‘∫—µ‘∑“ß°“√·æ∑¬å ∑’Ë‡√’¬°«à“ not

drug ‰¥â√—∫°“√¬°‡«âπ°“√§«∫§ÿ¡°”°—∫®“° Õ.¬. À√◊Õ exempt FDA regulation À√◊Õ no licensed

2. Minimal (or lower) risk ‡∑’¬∫°—∫À¡«¥§«“¡‡ ’Ë¬ß·∫∫‡¥‘¡ §◊Õ low risk ‡ªìπÀ¡«¥„À¡à∑’Ë‡æ‘Ëß

‡°‘¥¢÷Èπ„π‚≈°§√—Èß·√°‚¥¬ US FDA „πªï §.». 1997 ‡ªìπ°“√„™â‡´≈≈å∫”∫—¥·∫∫‡«™ªØ‘∫—µ‘∑“ß°“√·æ∑¬åº ¡

°—∫°√–∫«π°“√º≈‘µ·∫∫¬“∑’Ë‡√’¬°«à“ half drug ´÷Ëß∂Ÿ°§«∫§ÿ¡®“° US FDA ‡æ’¬ß§√÷Ëß‡¥’¬« §◊Õ °√–∫«π

°“√º≈‘µ·∫∫¬“ Õ’°§√÷ËßÀπ÷Ëß∂◊Õ‡ªìπ‡«™ªØ‘∫—µ‘∑“ß°“√·æ∑¬å‡√’¬°«à“ ‡«™ªØ‘∫—µ‘°÷Ëß¬“

13. More than minimal (or higher) risk ‡∑’¬∫°—∫À¡«¥§«“¡‡ ’Ë¬ß·∫∫‡¥‘¡ §◊Õ low-moderate

risk, high-moderate risk ·≈– high risk ‡ªìπ°“√„™â‡´≈≈å∫”∫—¥‡≈’¬π·∫∫¬“∑’Ë‡√’¬°«à“ as drug  °“√

§«∫§ÿ¡°”°—∫®–„™â√–∫∫µ√«®ª√–‡¡‘πº≈‘µ¿—≥±å∑“ß°“√·æ∑¬å pre market review ®÷ß¡’§«“¡‡¢â¡ß«¥√–¥—∫

‡¥’¬«°—∫°“√æ—≤π“¬“„À¡à‡¢â“ Ÿàµ≈“¥°“√·æ∑¬å

µ”·Àπàß¢Õß°“√ª√–‡¡‘π√–¥—∫§«“¡‡ ’Ë¬ß¢Õß minimal (lower) risk ¡’¢—ÈπµÕπ‡¥’¬« §◊Õ Õ¬Ÿà∑’Ë°“√

§«∫§ÿ¡§ÿ≥¿“æ°“√º≈‘µ‡´≈≈å∫”∫—¥ ·≈–µ”·Àπàß¢Õß°“√ª√–‡¡‘π√–¥—∫§«“¡‡ ’Ë¬ß¢Õß more than minimal

risk (higher) risk ¡’ 2 ¢—ÈπµÕπ„À≠à  §◊Õ 1) Õ¬Ÿà∑’Ë pre submission program  ·≈– 2) Õ¬Ÿà∑’Ë pre market

review pathway

 à«π°“√§«∫§ÿ¡‡«™ªØ‘∫—µ‘∑“ß°“√·æ∑¬å¢Õß·µà≈–ª√–‡∑»‰¡à‡À¡◊Õπ°—π ¢Õßª√–‡∑»‰∑¬‡ªìπÀπâ“∑’Ë
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¢Õß·æ∑¬ ¿“  „πª√–‡∑» À√—∞Õ‡¡√‘°“‡ªìπÀπâ“∑’Ë¢ÕßÀπà«¬ß“π§«∫§ÿ¡·æ∑¬å¢Õß√—∞·µà≈–√—∞ (the medical

board)

5. °ÆÀ¡“¬‡´≈≈å∫”∫—¥¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“(3,4,6,10,11,12,14)

ª√–‡∑» À√—∞Õ‡¡√‘°“‡ªìπª√–‡∑»·√°∑’Ëæ—≤π“√–∫∫§«∫§ÿ¡°”°—∫°“√„™â‡´≈≈å∫”∫—¥µ—Èß·µà‡√‘Ë¡®π

√–∫∫ ¡∫Ÿ√≥å·≈–¡’°“√æ—≤π“√–∫∫µàÕ‡π◊ËÕßµ≈Õ¥‡«≈“ ®÷ß‡ªìπª√–‡∑»µâπ·∫∫‡æ’¬ßª√–‡∑»‡¥’¬«∑”„Àâª√–‡∑»

Õ◊ËπÊ ¬÷¥À≈—°°“√µ“¡·π«∑“ß‡¥’¬«°—π ‚¥¬ À¿“æ¬ÿ‚√ª‡ªìπ°≈ÿà¡ª√–‡∑»∑’Ë Õß∑’Ëæ—≤π“√–∫∫µ“¡À≈—ß‰¥â

 ”‡√Á®Õ’°√“« 10 ªïµàÕ¡“ ‚¥¬¥—¥·ª≈ß≈¥¢π“¥√–∫∫¢Õß À√—∞Õ‡¡√‘°“ „Àâ‡≈Á°≈ß‡æ◊ËÕ‡À¡“–°—∫ª√–‡∑»∑’Ë¡’

¢π“¥‡≈Á°°«à“ ·≈–¡’°“√‡ª≈’Ë¬π·ª≈ßπ‘¬“¡°ÆÀ¡“¬„À¡àµ“¡§«“¡‡À¡“– ¡ ·µà¬—ß§ß„™âÀ≈—°°“√ ”§—≠∑’Ë

 À√—∞Õ‡¡√‘°“§‘¥§âπ¢÷Èπ §◊Õ degree of manipulation (cell/tissue) ∑”„Àâ‡°‘¥§«“¡‡ ’Ë¬ßµà“ßÊ¢÷Èπ µâÕßµ√«®

ª√–‡¡‘π§«“¡ª≈Õ¥¿—¬·≈–ª√– ‘∑∏‘¿“æ·∫∫‡¥’¬«°—π¬“„À¡à

∑—Èßπ’È°ÆÀ¡“¬„À¡àµà“ßÊ∑’Ë‡°‘¥¢÷Èπ„À¡à„πª√–‡∑» À√—∞Õ‡¡√‘°“ ·≈–ª√–‡∑»Õ◊ËπÊ≈â«π‡ªìπ°ÆÀ¡“¬∑’Ë

‡°’Ë¬«¢âÕß°—∫‡´≈≈å¡πÿ…¬å‡∑à“π—Èπ ‰¡à√«¡∂÷ß°“√„™â‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ®“° —µ«å‡æ√“–¡’°ÆÀ¡“¬‡¥‘¡§«∫§ÿ¡°”°—∫

Õ¬Ÿà·≈â«‡√’¬°«à“ xenotransplantation ∑’Ë¡’√–¥—∫°“√§«∫§ÿ¡∑’Ë‡¢â¡ß«¥ Ÿß‡∑’¬∫‡∑à“¬“„À¡à

‡π◊ËÕß®“°√–∫∫¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“ ¡’¢π“¥„À≠à·≈–¡’§«“¡´—∫´âÕπ∑’Ë ÿ¥„π‚≈° ª√–‡∑»Õ◊Ëπ‰¡à

 “¡“√∂æ—≤π“µ“¡·∫∫Õ¬à“ß‰¥â∑—ÈßÀ¡¥ ®÷ß¡’°“√¥—¥·ª≈ß√–∫∫°ÆÀ¡“¬‡´≈≈å∫”∫—¥¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“

„Àâ¡’¢π“¥‡≈Á°≈ß ·≈–‡≈◊Õ°¡“„™â‡ªìπ∫“ß à«π ∑”„Àâ‡ ¡◊Õπ«à“¡’À≈“¬Ê√–∫∫∑—Ë«‚≈°  ·µà„π¢âÕ‡∑Á®®√‘ß·≈â«

≈â«π‡ªìπ√–∫∫∑’Ë¡’æ◊Èπ∞“πª√—™≠“‡¥’¬«°—∫ª√–‡∑» À√—∞Õ‡¡√‘°“

°ÆÀ¡“¬¢Õßª√–‡∑»∑’Ë„™â§«∫§ÿ¡°”°—∫ ÿ¢¿“æ¡’ 3 √–¥—∫ §◊Õ

1. °ÆÀ¡“¬ ‡∑’¬∫‡∑à“ æ√–√“™∫—≠≠—µ‘¢Õß·µà≈–ª√–‡∑» ‡√’¬°«à“ acts

2. °ÆÀ¡“¬ ‡∑’¬∫‡∑à“ ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ‡√’¬°«à“ code of federal regulation

3. °ÆÀ¡“¬ ‡∑’¬∫‡∑à“ ª√–°“»°√¡À√◊Õª√–°“» Õ.¬. ‡√’¬°«à“ guidance for industry

°“√§«∫§ÿ¡°”°—∫‡´≈≈å∫”∫—¥ „™â°ÆÀ¡“¬∑’Ë¡’≈”¥—∫§«“¡ ”§—≠¢Õß®“°¡“°‰ªπâÕ¬ ¥—ßπ’È

√–¥—∫ 1 §◊Õ act ‡∑’¬∫‡∑à“æ√–√“™∫—≠≠—µ‘∑’Ë‡°’Ë¬«¢âÕß ¡’ 3 ©∫—∫ §◊Õ

1. Federal register act  À¡“¬∂÷ß °ÆÀ¡“¬§«∫§ÿ¡°”°—∫¢Õß√—∞∫“≈°≈“ß À√—∞Õ‡¡√‘°“  ¡’Õ”π“®

∫—ß§—∫∑ÿ°√—∞ ∫—≠≠—µ‘§√—Èß·√°‡¡◊ËÕ §.». 1937 ªí®®ÿ∫—π¡’ 50 À¡«¥ (titles) ¡’°“√·°â ‰¢°ÆÀ¡“¬∑ÿ°Ê 5 ªï

2. Federal food, drug, and cosmetic act (FDCA) À¡“¬∂÷ß °ÆÀ¡“¬®—¥µ—ÈßÕß§å°√¢Õß

Õ.¬. À√—∞Õ‡¡√‘°“  ª√–°“»„™â‡¡◊ËÕ §.». 1938  ¡’°“√°”Àπ¥π‘¬“¡µà“ßÊ∑’ËÕ¬Ÿà„πÕ”π“®¢Õß US FDA

3. Public health service act À¡“¬∂÷ß æ√–√“™∫—≠≠—µ‘∫√‘°“√ ÿ¢¿“æ ‡ªìπæ√–√“™∫—≠≠—µ‘∑’Ëµ√“

¢÷Èπ¿“¬„µâÀ¡«¥ 42 ¢Õß√—∞∏√√¡πŸ≠·Ààßª√–‡∑» À√—∞Õ‡¡√‘°“ [title 42 of the United States code (the

public health and welfare)]  µ—Èß·µàªï §.». 1944 ¡’°“√·°â ‰¢„Àâ∑—π ¡—¬Õ’°À≈“¬§√—Èß ‚¥¬°√–∑√«ß “∏“√≥ ÿ¢

·≈– Õ.¬. À√—∞Õ‡¡√‘°“‡ªìπºŸâ„™âÕ”π“®π’È   °ÆÀ¡“¬ PHS ¡“µ√“ 361 §«∫§ÿ¡§«“¡ª≈Õ¥¿—¬°“√µ‘¥‡™◊ÈÕ®“°

À—µ∂°“√µà“ßÊ √«¡∂÷ß‡«™ªØ‘∫—µ‘∑“ß°“√·æ∑¬å∑’Ë„™â‡ªìπ “∏“√≥–„πµ≈“¥ ÿ¢¿“æ  ·≈–°ÆÀ¡“¬ PHS ¡“µ√“



390 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

351 §◊Õ °ÆÀ¡“¬µ√«®ª√–‡¡‘π§ÿ≥¿“æ §«“¡ª≈Õ¥¿—¬·≈–ª√– ‘∑∏‘¿“æº≈‘µ¿—≥±å™’««—µ∂ÿ ∑’Ë√Ÿâ®—°°—π∑—Ë«

‚≈°«à“ biologics pathway   à«π°ÆÀ¡“¬µ√«®ª√–‡¡‘π§ÿ≥¿“æ §«“¡ª≈Õ¥¿—¬·≈–ª√– ‘∑∏‘¿“æ‡§√◊ËÕß¡◊Õ

·æ∑¬å™π‘¥„À¡à Õ¬Ÿà∑’Ë 21 CFR 814 ·≈–°ÆÀ¡“¬µ√«®ª√–‡¡‘π§ÿ≥¿“æ §«“¡ª≈Õ¥¿—¬·≈–ª√– ‘∑∏‘¿“æ¬“

„À¡àÕ¬Ÿà∑’Ë  21 CFR 314

„πª√–‡∑»‰∑¬¬—ß‰¡à¡’°ÆÀ¡“¬µ√«®ª√–‡¡‘πº≈‘µ¿—≥±å∑“ß°“√·æ∑¬å™π‘¥„À¡à ∑”„Àâ‡ªìπÕÿª √√§

 ”§—≠µàÕ°“√æ—≤π“º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å∑’Ë„™â‡∑§‚π‚≈¬’¢—Èπ Ÿß ‰¡à “¡“√∂‡¢â“ Ÿàµ≈“¥„πª√–‡∑»‰∑¬  Õ.¬.‰∑¬

‰¡à¡’∑—ÈßÕ”π“®°ÆÀ¡“¬·≈–√–∫∫µ√«®ª√–‡¡‘πº≈‘µ¿—≥±å∑“ß°“√·æ∑¬å√Õß√—∫º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å∑’Ë

æ—≤π“¢÷Èπ„πª√–‡∑»Ê ®÷ß‰¡à “¡“√∂¢÷Èπ∑–‡∫’¬πÕπÿ≠“µ‰¥â ∑”„Àâª≈“¬∑“ß°“√∑ÿà¡ß∫«‘®—¬æ—≤π“º≈‘µ¿—≥±å∑“ß

°“√·æ∑¬å¢Õß‰∑¬°≈“¬‡ªìπª≈“¬ªî¥ ‰¡à “¡“√∂ºà“πª√–µŸ§«∫§ÿ¡‡æ◊ËÕ‡¢â“ Ÿàµ≈“¥‰¥â ´÷Ëß∑”„Àâ°≈“¬‡ªìπ°“√

∑ÿà¡‡∑ß∫ª√–¡“≥∑’Ë‡°◊Õ∫ Ÿ≠‡ª≈à“

√–¥—∫∑’Ë 2 §◊Õ code of federal regulation  ‡∑’¬∫‡∑à“°ÆÀ√◊Õª√–°“»¢Õß°√–∑√«ß “∏“√≥ ÿ¢

‡ªìπ°ÆÀ¡“¬≈Ÿ°¿“¬„µâ°ÆÀ¡“¬æ√–√“™∫—≠≠—µ‘∑’Ë™◊ËÕ«à“ federal register act ‚¥¬∑’ËÀ¡«¥∑’Ë 21 §◊Õ Õ“À“√

·≈–¬“ (title 21: food and drugs) °ÆÀ¡“¬À¡«¥ 21 code of federal regulation  ¡’ 3 ¿“§ ¥—ßπ’È

- Chapter I: food and drug administration

- Chapter II: drug enforcement administration

- Chapter III: office of national drug control policy

„π¿“§ 1 (chapter I: food and drug administration) ¡’°“√∫—≠≠—µ‘°ÆÀ¡“¬≈Ÿ° ”À√—∫°“√

§«∫§ÿ¡°”°—∫®”π«π¡“°∂÷ß 1,299 ©∫—∫ °ÆÀ¡“¬≈Ÿ°µà“ßÊ√âÕ¬‚¬ß‡ªìπ√–∫∫§«∫§ÿ¡°”°—∫¢Õß Õ.¬. À√—∞

Õ‡¡√‘°“∑’Ë ¡∫Ÿ√≥å·∫∫∑’Ë ÿ¥„π‚≈° Õ’°∑—Èß¬—ß¡’°“√∫—≠≠—µ‘°ÆÀ¡“¬≈Ÿ°©∫—∫„À¡àµ≈Õ¥‡«≈“‡æ◊ËÕ·°â ‰¢ªí≠À“„À¡à

„π¿“§ 1  ¡’°ÆÀ¡“¬≈Ÿ° 2 ©∫—∫ ”§—≠∑’Ë‡°’Ë¬«¢âÕß°—∫ cell/tissue §◊Õ 21 CFR 1270 ‡°’Ë¬«°—∫°“√

§«∫§ÿ¡Õ«—¬«–∫√‘®“§‡æ◊ËÕ°“√ª≈Ÿ°∂à“¬Õ«—¬«– ·≈– 21 CFR 1271 ª√–°“»„™â§√—Èß·√°‡¡◊ËÕ §.». 1997 ‡ªìπ

°ÆÀ¡“¬∑’Ë ”§—≠¡“°„π°“√§«∫§ÿ¡°“√„™â‡´≈≈å∫”∫—¥ ∂◊Õ‡ªìπ°“√ªØ‘«—µ‘À≈—°°“√§«∫§ÿ¡°”°—∫™’««—µ∂ÿ·∫∫„À¡à

¢Õß‚≈°‡ªìπ§√—Èß·√°  ‡æ√“–‡ªìπ°ÆÀ¡“¬©∫—∫π’È µ—¥·∫àß°“√§«∫§ÿ¡°“√„™â‡´≈≈å∫”∫—¥ÕÕ°‡ªìπ 3  à«π §◊Õ

1. medical practice only   2. minimal manipulation   ·≈– 3. more than minimal manipulation  ‚¥¬

∫—ß§—∫„Àâ medical practice only „ÀâæâπÕÕ°‰ª®“°°“√§«∫§ÿ¡°”°—∫¢Õß Õ.¬. À√—∞Õ‡¡√‘°“ ·≈–∫—ß§—∫

„Àâ more than minimal manipulation Õ¬Ÿà¿“¬„µâ°ÆÀ¡“¬ PHS ¡“µ√“ 351 (drug pathway) ·≈–„Àâ‡À≈◊Õ

‰«â‡©æ“– à«πµ√ß°≈“ß §◊Õ minimal manipulation ∑’Ë¡’≈—°…≥–°÷Ëß‡«™ªØ‘∫—µ‘ °÷Ëß¬“ ∑’Ë‡ªìπ™àÕß‚À«à¢Õß

°ÆÀ¡“¬∑ÿ°©∫—∫ ®÷ß∫—≠≠—µ‘«‘∏’°“√§«∫§ÿ¡‰«â„π 21 CFR 1271  ∑”„ÀâÕÿ¥™àÕß‚À«à¢Õß√–∫∫°ÆÀ¡“¬

 À√—∞Õ‡¡√‘°“‰¥â‚¥¬ ¡∫Ÿ√≥å

®÷ß°≈à“«‰¥â«à“ °ÆÀ¡“¬ 21 CFR 1271 ‡ªìπ°â“« ”§—≠∑’ËªØ‘«—µ‘√–∫∫§«∫§ÿ¡°”°—∫ ÿ¢¿“æ ·≈–„™â

À≈—°„π°“√∫—ß§—∫§«∫§ÿ¡‡´≈≈å∫”∫—¥∑’Ë¡’≈—°…≥–º ¡º “π√–À«à“ß‡«™ªØ‘∫—µ‘∑“ß°“√·æ∑¬å·≈–°√–∫«πº≈‘µ

¬“‡ªìπ°ÆÀ¡“¬∑’Ë ”§—≠∑’Ë ÿ¥

√–¥—∫∑’Ë 3 §◊Õ guidance for industry  ‡∑’¬∫‡∑à“ª√–°“»¢ÕßÀπà«¬ß“π√–¥—∫°√¡ À√◊Õ Õ.¬.
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guidance for industry ‡ªìπ°ÆÀ¡“¬≈Ÿ°∑’Ë Õ.¬. À√—∞Õ‡¡√‘°“ „™âÕ”π“®¢Õß°ÆÀ¡“¬ 21 CFR 10.115 ª√–°“»

∫—ß§—∫®÷ß‰¡à„™à§Ÿà¡◊Õ·π–π”µ“¡§”·ª≈ ∂◊Õ‡ªìπ°ÆÀ¡“¬≈Ÿ°∑’Ë¡’¢π“¥‡≈Á° ÿ¥ ‡¡◊ËÕ Õ.¬. À√—∞Õ‡¡√‘°“‰¥â°”Àπ¥

°√Õ∫§«∫§ÿ¡‚¥¬„™â°ÆÀ¡“¬∑’Ë„À≠à°«à“‰¥â‡ √Á®·≈â« °Á‰¥âª√–°“»°ÆÀ¡“¬≈Ÿ°ª√–‡¿∑π’È®”π«π¡“° ·≈–‡°‘¥¢÷Èπ

„À¡àµ≈Õ¥‡«≈“   ‡æ√“–‡∑§‚π‚≈¬’‰¥â«‘«—≤π“°“√‰ªÕ¬à“ß√«¥‡√Á«   µ—«Õ¬à“ß‡™àπ

°. Guidance for industry: minimally manipulated, unrelated allogeneic placental/

umbilical cord blood intended for hematopoietic reconstitution for specified indications

(PDF-250KB)

10/2009

¢. Guidance for industry: considerations for allogeneic pancreatic islet cell products†

9/2009

§. Guidance for FDA reviewers and sponsors: content and review of chemistry, manu-

facturing, and control (CMC) information for human gene therapy investigational

new drug applications (INDs)†

4/2008

ß. Guidance for FDA reviewers and sponsors: content and review of chemistry, manu-

facturing, and control (CMC) information for human somatic cell therapy investi-

gational new drug applications (INDs)†

4/2008

®. Eligibility determination for donors of human cells, tissues, and cellular and tissue-

based products; guidance for industry†(PDF-502KB)†

8/2007

©. Guidance for industry: gene therapy clinical trials - observing subjects for delayed

adverse events†

11/2006

™. Guidance for industry: supplemental guidance on testing for replication competent

retrovirus in retroviral vector-based gene therapy products and during follow-up of

patients in clinical trials using retroviral vectors†

11/2006

´. Guidance for industry: guidance for human somatic cell therapy and gene therapy†

3/1998



392 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

µ“√“ß∑’Ë 1. Highlights of regulations applicable to stem-cell-based products

Human cells, tissue, and cellular and tissue-based products

The governing statue is public health safety act, section 361.

The major objectives of this statute are to prevent the use of contaminated tissue, limit the improper
handling of tissues, and ensure the clinical safety and efficacy of cells or tissues that çare highly
processed, are used for other than their normal function, are combined with non-tissue compo-
nents, or are used for metabolic purposes.é11,12

Different standards apply, depending on the seriousness of a disease and an assessment of the
potential risks and benefits of the treatment.13 These standards are consistent with the regula-
tions governing accelerated approval of therapies for serious or life-threatening illnesses.14

This status is supplemented by FDA guidance documents, which will need to be expanded or revised
to address specific issues regarding stem-cell-based therapies and to clarify the definitions of
çhighly processedé and çused for other than their normal function.é11,15-18

Biologic products

The governing statute is public health safety act, section 351.

Any stem-cell-based product that includes cells or tissues that çare highly processed, used for other
than their normal function, are combined with nontissue components, or are used for metabolic
purposesé11,12 will be regulated as a biologic product.

As currently envisioned, most, if not all, stem-cell-based therapies will be considered to be biologic
products.

The manufacturer of a biologic product must demonstrate that it is çsafe, pure, and potent.é19

To investigate the use of a stem-cell-based product that is a biologic product in humans, an
investigational new drug application that reports data from preclinical studies on the likely safety
and efficacy of the investigational product must be filed with the FDA.

To license a biologic product, an application for a biologic license must be approved by the FDA.
Such approval requires sufficient data demonstrating that the investigational product is safe and
effective in humans.

æ√–√“™∫—≠≠—µ‘∫√‘°“√ ÿ¢¿“æ¢Õß Õ.¬. À√—∞Õ‡¡√‘°“ (PHS 361/PHS 351)(3)

 ”À√—∫°“√§«∫§ÿ¡°”°—∫√–∫∫µ√«®ª√–‡¡‘πº≈‘µ¿—≥±å∑“ß°“√·æ∑¬å
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µ“√“ß∑’Ë 2.  CFR-code of federal regulatins title 21(17)
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«‘∏’°“√∑”ß“π°“√„™â°ÆÀ¡“¬§«∫§ÿ¡‡´≈≈å∫”∫—¥ À√—∞Õ‡¡√‘°“ §◊Õ

1. „™â°ÆÀ¡“¬ 21 CFR 1271 °”Àπ¥«à“ ‡ªìπ ‡´≈≈å∫”∫—¥·∫∫§«“¡‡ ’Ë¬ß√–¥—∫„¥ §◊Õ

1.1 „™â 21 CFR 1271.15 °”Àπ¥§«“¡‡ ’Ë¬ß·∫∫ no (or natural) risk ‡æ◊ËÕ ¬°‡«âπ°“√§«∫§ÿ¡

®“° Õ.¬.

1.2 „™â 21 CFR 1271.10 °”Àπ¥¢Õ∫‡¢µ¢Õß minimal (lower) risk ‡√’¬°«à“ minimal mani-

pulation ‡æ◊ËÕ„™â¢âÕ°ÆÀ¡“¬„π subpart ∑’Ë‡À≈◊Õ§«∫§ÿ¡

- „™â 21 CFR 1271.10 ·≈– 21 CFR 1271.15  °”Àπ¥¢Õ∫‡¢µ¢Õß minimal (lower) risk ·≈–

no (or natural) risk ‡ √Á®·≈â« °“√„™â‡´≈≈å∫”∫—¥·∫∫∑’ËπÕ°‡Àπ◊Õ®“°π’È®–∂◊Õ«à“‡ªìπ more than minimal risk

(higher) risk À√◊Õ more than minimal manipulation

2. „™â°ÆÀ¡“¬ public health service act (PHS 361/351) §«∫§ÿ¡°”°—∫ §«“¡ª≈Õ¥¿—¬·≈–

ª√– ‘∑∏‘¿“æ¥—ßπ’È

2.1 Minimal (lower) risk ‡√’¬°«à“ minimal manipulation „™â PHS ¡“µ√“ 361 §«∫§ÿ¡§«“¡

ª≈Õ¥¿—¬‡æ’¬ßÕ¬à“ß‡¥’¬« Õ.¬.®–‰¡à§”π÷ß∂÷ßª√– ‘∑∏‘¿“æ ‡æ√“–ª√– ‘∑∏‘¿“æ‡ªìπ‡«™ªØ‘∫—µ‘∑“ß°“√·æ∑¬å„π

§«∫§ÿ¡°”°—∫¢Õß·æ∑¬ ¿“

2.2 More than minimal risk (higher) risk À√◊Õ more than minimal manipulation „™â

°ÆÀ¡“¬ PHS ¡“µ√“ 351 §«∫§ÿ¡°”°—∫°“√µ√«®ª√–‡¡‘π §ÿ≥¿“æ ª√– ‘∑∏‘¿“æ ·≈–§«“¡ª≈Õ¥¿—¬ À√◊Õ

pre market review µ“¡·∫∫¬“ drug pathway

·ºπº—ß°“√„™â°ÆÀ¡“¬§«∫§ÿ¡‡´≈≈å∫”∫—¥¢ÕßÕß§å°“√Õ“À“√·≈–¬“ À√—∞Õ‡¡√‘°“
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πÕ°®“°π’È °“√„™â‡´≈≈å∫”∫—¥∑’Ë¡’§«“¡´—∫´âÕπ Ÿß°«à“∑—Ë«‰ª §◊Õ °“√π”‡´≈≈å‰ªº ¡°—∫µ—«¬“Õ◊ËπÊ À√◊Õ

‡§√◊ËÕß¡◊Õ·æ∑¬åÕ◊ËπÊ‡æ◊ËÕπ”‰ª„™â„π°“√√—°…“∫”∫—¥‚√§ ‰¥â√—∫°“√®—¥µ—ÈßÀ¡«¥„À¡à∑’Ë‡√’¬°«à“ combination products

(À¡«¥‡¥‘¡ §◊Õ drug/device/biologics)  °“√§«∫§ÿ¡ combination products ¡’§«“¡´—∫´âÕπ°«à“ª°µ‘

‡æ√“–‡®â“¢Õßº≈‘µ¿—≥±åµâÕß àß RFD (request of designation) ‡æ◊ËÕ√–∫ÿ«à“Õß§åª√–°Õ∫·µà≈– à«π∑’Ëº ¡‰«â

ÕÕ°ƒ∑∏‘ÏÕ¬à“ß‰√  °“√µ√«®ª√–‡¡‘πµâÕß„™âº≈‘µ¿—≥±å∑’Ëº ¡·≈â«∑—Èß™‘Èπ ·µàπ”‰ª∑¥ Õ∫µ“¡§ÿ≥ ¡∫—µ‘¢Õß

·µà≈–Õß§åª√–°Õ∫∑’≈–µ—« «à“À≈—ß®“°º ¡°—π·≈â«¬—ß§ßÕÕ°ƒ∑∏‘Ï∂Ÿ°µâÕßµ“¡∑’ËÕÕ°·∫∫‰«â®√‘ßÀ√◊Õ‰¡à ·≈–

ª≈Õ¥¿—¬À√◊Õ‰¡à

6. °ÆÀ¡“¬‡´≈≈å∫”∫—¥¢Õß À¿“æ¬ÿ‚√ª(5,7,8,9,13,15,16,17)

 À¿“æ¬ÿ‚√ª ‡√’¬°«à“ european union ª√–°Õ∫¥â«¬ ª√–‡∑»„π∑«’ª¬ÿ‚√ª 25 ª√–‡∑» (ÕÕ ‡µ√’¬

‡∫≈‡¬’Ë¬¡ ‡¥π¡“√å° øîπ·≈π¥å Ω√—Ëß‡»  ‡¬Õ√¡π’ °√’´ ‰Õ√å·≈π¥å Õ‘µ“≈’ ≈—°‡´¡‡∫‘√å° ‡π‡∏Õ√å·≈π¥å ‚ª√µÿ‡° 

 ‡ªπ  «’‡¥π  À√“™Õ“≥“®—°√ ‰´ª√—  ‡™Á° ‡Õ ‚µ‡π’¬ Œ—ß°“√’ ≈—µ‡«’¬ ≈‘∑—«‡π’¬ ¡Õ≈µ“ ‚ª·≈π¥å ‚≈«’‡π’¬ ·≈–

 ‚≈«“‡°’¬)

 À¿“æ¬ÿ‚√ª ¡’ 3  ∂“∫—πÀ≈—°‡ªìπ°≈‰° ”§—≠ ¥—ßπ’È

1. §≥–¡πµ√’·Ààß À¿“æ¬ÿ‚√ª (the council of the european union)

2. §≥–°√√¡“∏‘°“√¬ÿ‚√ª (european commission)

3.  ¿“¬ÿ‚√ª (european parliament)

The European Medicines Agency (EMA) ‡ªìπÕß§å°√Àπ÷Ëß¢Õß À¿“æ¬ÿ‚√ª µ—ÈßÕ¬Ÿà∑’Ë°√ÿß≈Õπ¥Õπ

‡√‘Ë¡¥”‡π‘π°“√§√—Èß·√°„πªï §.». 1995 ¡’Àπâ“∑’Ë√—∫º‘¥™Õ∫°“√µ√«®ª√–‡¡‘π∑“ß«‘∑¬“»“ µ√å °“√°”°—∫

§«∫§ÿ¡¥Ÿ·≈§«“¡ª≈Õ¥¿—¬∑“ß°“√·æ∑¬å·≈–º≈‘µ¿—≥±å ÿ¢¿“æ (EMA) ∑ÿ°™π‘¥ ¿“¬„π À¿“æ¬ÿ‚√ª„Àâ¡’

¡“µ√∞“π‡¥’¬«°—π

EMA ¡’Àπâ“∑’Ë§ÿâ¡§√Õß ÿ¢¿“æ¢Õß¡πÿ…¬å·≈– —µ«å„π 28 ª√–‡∑» ¡“™‘°  ·≈–ª√–‡∑»Õ◊ËπÊ∑’Ë‡ªìπ‡¢µ

‡»√…∞°‘®√à«¡ ‡æ◊ËÕ„Àâ°“√„™âº≈‘µ¿—≥±å ÿ¢¿“æ¢Õß∑—Èß§π·≈– —µ«å ¡’§«“¡ª≈Õ¥¿—¬·≈–ª√– ‘∑∏‘¿“æ·≈–¡’

¡“µ√∞“π Ÿß ®÷ß‡ªìπÀπà«¬ß“π‡∑’¬∫‡∑à“ US FDA ·µà¡’¢Õ∫‡¢µÕ”π“®°«â“ß°«à“

„πªï §.». 2007 EMA ‰¥âª√–°“»„™â°ÆÀ¡“¬‡©æ“–‡√◊ËÕß‡´≈≈å∫”∫—¥ §◊Õ æ√–√“™∫—≠≠—µ‘√–À«à“ß

ª√–‡∑»™◊ËÕ«à“ EU directive 1394/2007 ‚¥¬°”Àπ¥„™â‡´≈≈å∫”∫—¥‡ªìπ à«π¬àÕ¬¢ÕßÀ¡«¥º≈‘µ¿—≥±å∑“ß°“√

·æ∑¬å¢—Èπ Ÿß∑’Ë‡√’¬°«à“ advanced therapy medicinal products (ATMPs) ´÷Ëß‡ªìπ°“√∫—≠≠—µ‘π‘¬“¡°ÆÀ¡“¬

 “°≈¢÷Èπ„À¡à§√—Èß·√°¢Õß‚≈°  ‚¥¬ ATMPs ∂Ÿ°®—¥«à“‡ªìπÀ¡«¥§«∫§ÿ¡º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å™π‘¥„À¡à∑’Ë‡°‘¥

¢÷Èπ¿“¬„πÀ¡«¥¬“∑’Ë¡’Õ¬Ÿà·µà‡¥‘¡

≈”¥—∫™—Èπ¢Õß°ÆÀ¡“¬§«∫§ÿ¡‡´≈≈å∫”∫—¥

°ÆÀ¡“¬¢Õß¬ÿ‚√ª¡’ 2 ™—Èπ §◊Õ

1. °ÆÀ¡“¬√–À«à“ßª√–‡∑»  ¡’ 2 ª√–‡¿∑ ¥—ßπ’È
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1.1 EU-directive À√◊Õ æ√–√“™∫—≠≠—µ‘√–À«à“ßª√–‡∑» ÕÕ°°ÆÀ¡“¬‚¥¬ ¿“¬ÿ‚√ª (european

parliament) ¡’º≈∫—ß§—∫∑ÿ°ª√–‡∑» ¡“™‘°

1.2 EMA-guidelines À√◊Õª√–°“»¢Õß Õ.¬.¬ÿ‚√ª ÕÕ°°ÆÀ¡“¬‚¥¬ EMA ¡’º≈∫—ß§—∫∑ÿ°

ª√–‡∑» ¡“™‘°

2. °ÆÀ¡“¬¿“¬„πª√–‡∑» ¡’ 2 ª√–‡¿∑ ¥—ßπ’È

2.1 Acts À√◊Õ æ√–√“™∫—≠≠—µ‘„πª√–‡∑» ÕÕ°‚¥¬√—∞ ¿“¢Õß·µà≈–ª√–‡∑» „Àâ Õ¥§≈âÕß°—∫

æ√–√“™∫—≠≠—µ‘√–À«à“ßª√–‡∑»  ÕÕ°°ÆÀ¡“¬‚¥¬ ¿“¬ÿ‚√ª

2.2 Each country-guidelines §◊Õ ª√–°“»¢Õß Õ.¬. ·µà≈–ª√–‡∑» ¡“™‘° ‡æ◊ËÕª√– “πß“π

°—∫°ÆÀ¡“¬°≈“ß¬ÿ‚√ª∑’ËÕÕ°‚¥¬ EMA  ‡π◊ËÕß®“° Õ.¬.¢Õß·µà≈–ª√–‡∑»¡’™◊ËÕ‡√’¬°·µ°µà“ß°—π ®÷ß§«√µ√«®

 Õ∫«à“„πª√–‡∑»π—Èπ Õ.¬. ¡’™◊ËÕ‡√’¬°«à“Õ–‰√ ®÷ß “¡“√∂µ√«® Õ∫°ÆÀ¡“¬‰¥â∂Ÿ°µâÕß ‡™àπ Õ.¬. ª√–‡∑»‰Õ√å·≈π¥å

‡√’¬°«à“ the health products regulatory authority (HPRA) ‡ªìπµâπ  ‚¥¬·µà≈–ª√–‡∑»µâÕßÕÕ°ÆÀ¡“¬

¿“¬„πª√–‡∑»µ“¡°ÆÀ¡“¬√–À«à“ßª√–‡∑»∑’Ëª√–°“»„™â‚¥¬ EU/EMA

Advanced therapy medicinal products(9)

Applicable regulatory framework of cell-based (medicinal) products for human use(9)
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«‘∏’°“√∑”ß“π°ÆÀ¡“¬§«∫§ÿ¡‡´≈≈å∫”∫—¥¢Õß À¿“æ¬ÿ‚√ª
1. „™â°ÆÀ¡“¬ EU directive 1394/2007 ®—¥·∫àßª√–‡¿∑º≈‘µ¿—≥±å«à“‡ªìπ°≈ÿà¡„¥ §◊Õ tissue

engineered products (+ stem cells) À√◊Õ somatic cell therapy À√◊Õ gene therapy

2. „™â°ÆÀ¡“¬ EU directive 2004/23/EC µ√«®ª√–‡¡‘π∑“ß«‘∑¬“»“ µ√å¥â“πª√– ‘∑∏‘¿“æ §«“¡

ª≈Õ¥¿—¬ ·≈–§ÿ≥¿“æ ∑—Èß√–∫∫ ‰¥â·°à standards of quality and safety for the donation, procurement,

testing, processing, preservation, storage and distribution of human tissues and cells

‡ âπ∑“ß§«∫§ÿ¡°“√æ—≤π“º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å‡¢â“ Ÿàµ≈“¥¢Õß EMA (steps involved in ob-

taining an EU marketing authorization)(19,20)

‡ âπ∑“ßæ—≤π“°“√æ—≤π“º≈‘µ¿—≥±å‡¢â“ Ÿàµ≈“¥¬ÿ‚√ª¢Õß Õ.¬.¬ÿ‚√ª ¡’°“√®—¥·∫àß¢—ÈπµÕπ ¥—ßπ’È

1. Submission of eligibility request. (at the earliest 18 months and at the latest 7 months

in advance of submission)

2. Notification of intention to submit an application

(approximately 7 months in advance of submission)

3. Appointment of rapporteurs.

(approximately 7 months in advance of submission)

4. Pre-submission meeting.

(approximately 7 months in advance of submission)

5. Submission of the application

6. Scientific evaluation

(210 days of assessment)

7. CHMP scientific opinion

8. European commission decision on the marketing authorization

¢—ÈπµÕπ¢Õß¬ÿ‚√ª¥—ß°≈à“« ·∑â®√‘ß·≈â« §◊Õ ‡ âπ∑“ßæ—≤π“‡¥’¬«°—∫ Õ.¬. À√—∞Õ‡¡√‘°“ °≈à“«§◊Õ  ¢—Èπ

µÕπ∑’Ë 1- 4 µ—Èß·µà  1) submission of eligibility request   2) notification of intention to submit an

application  3) appointment of rapporteurs  ·≈– 4) pre-submission meeting √«¡∑—Èß §◊Õ US Pre

submission program ·≈–¢—ÈπµÕπ∑’Ë 5-8   5) submission of the application   6) scientific evaluation

7) CHMP scientific opinion   8) european commission decision on the marketing authorization

√«¡·≈â« §◊Õ  √–∫∫ pre market review ¢Õß Õ.¬. À√—∞Õ‡¡√‘°“ (US FDA pathway)

Cell/tissue manipulation cause risk to health

Õ.¬. À¿“æ¬ÿ‚√ª„™âÀ≈—°°“√‡¥’¬«°—∫ª√–‡∑» À√—∞Õ‡¡√‘°“∑’Ë‡ªìπª√–‡∑»·√°¢Õß‚≈°∑’Ëπ”¡“„™â„π°“√

ª√–‡¡‘π§«“¡‡ ’Ë¬ß®“°°“√„™â‡´≈≈å∫”∫—¥„πªï §.». 1997 ·µà À¿“æ¬ÿ‚√ª‡√’¬°º≈‘µ¿—≥±å‡´≈≈å À√◊Õ°“√„™â
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‡´≈≈å∫”∫—¥«à“ advanced therapy medicinal products (ATMPs) √–¥—∫§«“¡‡ ’Ë¬ß‡æ‘Ë¡µ“¡√–¥—∫¢Õß

manipulation (processing) µ“¡µ“√“ß

µ“√“ß∑’Ë 3.  Classification of ATMPs base on çdegree of manipulationsé(5)

Special regulation for unlicensed ATMPs (or unlicensed cell therapy or unlicensed

medicine)
√–∫∫°ÆÀ¡“¬°≈“ß¬ÿ‚√ª‰¥â∫—≠≠—µ‘°“√§«∫§ÿ¡°”°—∫æ‘‡»… ”À√—∫º≈‘µ¿—≥±å ÿ¢¿“æ∫“ßª√–‡¿∑∑’Ë‰¡à

‰¥â¢÷Èπ∑–‡∫’¬πµ“¡°ÆÀ¡“¬ „Àâ “¡“√∂„™âß“π‰¥â¿“¬„µâ‡ß◊ËÕπ‰¢∑’Ë EMA °”Àπ¥¢÷Èπ µ“¡«—µ∂ÿª√– ß§å·≈–§«“¡

®”‡ªìπ∑’Ëæ∫„π À¿“æ¬ÿ‚√ª „πª√–‡∑» À√—∞Õ‡¡√‘°“ °“√¬°‡«âπ®–∫—≠≠—µ‘‰«â„π°ÆÀ¡“¬≈Ÿ°·µà≈–©∫—∫¡’

‡ß◊ËÕπ‰¢√“¬≈–‡Õ’¬¥°“√¬°‡«âπ°ÆÀ¡“¬∑’Ë§√∫∂â«π™—¥‡®π  √–∫∫¢Õß¬ÿ‚√ªπ’È·∫àß‡ªìπ 2 tracks ¥—ßπ’È

Unlicensed medicine tracks 1: specials regulation under directive 2001/83/EC›article 5

(1)(21,22,23,24)

æ√–√“™∫—≠≠—µ‘√–À«à“ßª√–‡∑»¢Õß À¿“æ¬ÿ‚√ª directive 2001/83/EC ¡“µ√“ 5 (1) ∫—≠≠—µ‘«à“
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çA member state may, in accordance with legislation in force and to fulfil special needs, exclude

from the provisions of this directive medicinal products supplied in response to a bona fide

unsolicited  order, formulated in accordance with the specifications of an authorized health-care

professional and for use by an individual patient under his direct personal responsibility.é

¡’§«“¡À¡“¬«à“ çª√–‡∑» ¡“™‘° Õ“®„™âÕ”π“®µ“¡æ√–√“™∫—≠≠—µ‘©∫—∫π’ÈÀ“°¡’§«“¡®”‡ªìπæ‘‡»…„π

°“√§«∫§ÿ¡º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å∑’Ë‰¡à‰¥â¢÷Èπ∑–‡∫’¬πµ“¡æ√–√“™∫—≠≠—µ‘©∫—∫π’È ·µà¡’°“√„™âµ≈“¥ ¿“¬„µâ

§«“¡√—∫º‘¥™Õ∫æ‘‡»…¢Õß·æ∑¬å (bona fide unsolicited order) ¡’Àπà«¬ß“π∑’ËÕ”π“®µ“¡°ÆÀ¡“¬§«∫§ÿ¡

°“√ª√ÿß¬“‡©æ“–√“¬ °“√„™â„πºŸâªÉ«¬·µà≈–√“¬¿“¬„µâ§«“¡√—∫º‘¥™Õ∫¢Õß·æ∑¬å·µà≈–§πé

¡’‡ß◊ËÕπ‰¢ ”§—≠ 2 ª√–°“√ ¥—ßπ’È

1. Àâ“¡‚¶…≥“À√◊Õ∑”°“√µ≈“¥ª√–™“ —¡æ—π∏å∑ÿ°ª√–‡¿∑ (medicines supply may not have

been the objects of any form of advertising or market activity)

2. „™âµ“¡„∫ —Ëß·æ∑¬å ”À√—∫ºŸâªÉ«¬‡©æ“–√“¬ ‰¡à¡’°“√«“ß®”Àπà“¬∫πµ≈“¥ (they may only be

supplied in accordance with a prescription by an authorized health care professional for

particular patients)

ºŸâ‡¢’¬π‡¢â“„®«à“‡ªìπ°ÆÀ¡“¬æ‘‡»…∑’Ë„™â§«∫§ÿ¡°“√„™â‡´≈≈å∫”∫—¥ º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ∑’ËÕ¬Ÿà¿“¬

„µâ‡ß◊ËÕπ‰¢‡©æ“–∑’°”Àπ¥„π°ÆÀ¡“¬≈Ÿ° ‚¥¬‰¡àµâÕß¢÷Èπ∑–‡∫’¬πÕπÿ≠“µ®“° Õ.¬.  ·µà§«∫§ÿ¡‚¥¬„™â™àÕß∑“ßæ‘‡»…

¡’¡“µ√∞“π°”°—∫¢—ÈπµË” ‰¡à‰¥âª≈àÕ¬„Àâ„™â‚¥¬Õ‘ √– ·≈–„Àâ·æ∑¬å√—∫º‘¥™Õ∫µ—«‡Õß ‚¥¬¡’°“√∫—π∑÷°¢âÕ¡Ÿ≈„π

√–∫∫√—∞∑ÿ°§√—Èß∑’Ë∑”°“√√—°…“  ¡’°“√¢÷Èπ∑–‡∫’¬π·æ∑¬å‡©æ“–°≈ÿà¡π’È‡æ◊ËÕ¢Õ‡¢â“ Ÿà°√–∫«π°“√§«∫§ÿ¡æ‘‡»…  ∑—Èßπ’È

¡’°“√„™â¡“µ√∞“π¢Õß the european pharmacopoeia ¡“™à«¬„π°“√°”°—∫¡“µ√∞“π°“√ª√ÿß¬“‡©æ“–√“¬

¥â«¬ ·µà‰¡à„™à¡“µ√∞“π°“√µ√«®ª√–‡¡‘πº≈‘µ¿—≥±å·∫∫√–∫∫ pre market review   ‘Ëß∑’Ë ”§—≠ §◊Õ °ÆÀ¡“¬

∫—≠≠—µ‘„Àâ¡’Àπà«¬¢Õß√—∞Àπà«¬ß“πÀπ÷Ëß¡’Õ”π“®·≈–√—∫º‘¥™Õ∫ „π°“√§«∫§ÿ¡°”°—∫·∫∫æ‘‡»…™π‘¥π’È ‡æ◊ËÕ

§ÿâ¡§√Õßª√–™“™π   µ—«Õ¬à“ß °“√„™â™àÕß∑“ß§«∫§ÿ¡æ‘‡»…™π‘¥π’È §◊Õ °“√„™â ‡µÁ¡‡´≈≈å°√–®°µ“√—°…“°√–®°µ“

∑’Ë¡’„™â¡“π“πÀ≈“¬ ‘∫ªï ·≈–‡ªìπ¬Õ¡√—∫ ·¡â«à“¡’°“√‡æ“–‡≈’È¬ß‡æ‘Ë¡®”π«π ‡µÁ¡‡´≈≈å∑’Ë∂◊Õ«à“‡ªìπ more than

minimal manipulation °Áµ“¡  “¡“√∂„™â ‰¥â„π™àÕß∑“ß§«∫§ÿ¡æ‘‡»…π’È ‚¥¬‰¡àµâÕß¢÷Èπ∑–‡∫’¬πÕπÿ≠“µ®“°

Õ.¬. ‡ªìπµâπ

§«“¡®”‡ªìππ’È„π°“√°”Àπ¥„Àâ¡’™àÕß∑“ß§«∫§ÿ¡æ‘‡»…π’È¡’‡©æ“–¬ÿ‚√ª ‡æ√“–¬ÿ‚√ª¡’ª√–«—µ‘»“ µ√å

¢Õß·µà≈–ª√–‡∑»¡“¬“«π“πÀ≈“¬æ—πªï ·≈–‡ªìπ∑’Ë°”‡π‘¥¢Õß«‘™“·æ∑¬å ¡—¬„À¡à „π¢≥–‡¥’¬«°—π«‘™“·æ∑¬å

 ¡—¬‡°à“¢Õß¬ÿ‚√ª∑’Ë‡°‘¥¡“π“πÀ≈“¬√âÕ¬ªï ¬—ß¡’„™âÕ¬Ÿà¡“µàÕ‡π◊ËÕßµ≈Õ¥ °àÕπ°“√‡°‘¥¢÷Èπ¢Õß°ÆÀ¡“¬ ÿ¢¿“æ©∫—∫„¥

∑”„Àâ‡ªìπ«‘™“·æ∑¬å¬ÿ‚√ª‚∫√“≥∑’Ëºπ÷°°—∫«—≤π∏√√¡·≈–«‘∂’™’«‘µ¢Õß·µà≈–ª√–‡∑»  æ√–√“™∫—≠≠—µ‘√–À«à“ß

ª√–‡∑»¢Õß À¿“æ¬ÿ‚√ª directive 2001/83/EC ¡“µ√“ 5 (1) ®÷ß∫—≠≠—µ‘·∫∫°«â“ßÊ„Àâ·µà≈–ª√–‡∑»‰ª®—¥

µ—Èß√–∫∫°—π‡Õß ·µàµâÕß®—¥„Àâ¡’Àπà«¬ß“π„¥Àπà«¬ß“πÀπ÷Ëß¡’Õ”π“®§«∫§ÿ¡°”°—∫¥Ÿ·≈ ‚¥¬§ß¡’¡“µ√∞“π¢—ÈπµË”

·∫∫‡¥’¬«°—π

Bona fide unsolicited order ‡ªìπ√–∫∫°“√§«∫§ÿ¡ ÿ¢¿“æ·∫∫æ‘‡»…¢Õß À¿“æ¬ÿ‚√ª ∑’Ë„™â°—π∑—Ë«
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 À¿“æ¬ÿ‚√ª·µà‰¡à¡’„πª√–‡∑»·∂∫‡Õ‡™’¬ ºŸâ‡¢’¬π —ππ‘…∞“π«à“º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕÀ≈“¬™π‘¥∑’Ë

‡ªìπªí≠À“¢Õßª√–‡∑»‰∑¬∑’Ëπ”‡¢â“®“°¬ÿ‚√ª  ∫“ß à«πÕ“®®–‡ªìπº≈‘µ¿—≥±å„π°≈ÿà¡π’È ‡π◊ËÕß®“°√–∫∫π’È ‰¡à¡’„π

ª√–‡∑»‰∑¬ ®÷ß∑”„Àâ‡ªìπªí≠À“‡¡◊ËÕ¡’°“√π”¡“„™â„πª√–‡∑»‰∑¬ °“√»÷°…“√–∫∫§«∫§ÿ¡ ÿ¢¿“ææ‘‡»…∑’Ë‡√’¬°«à“

unlicensed medicine ®–™à«¬„Àâ‡¢â“„®«à“  À¿“æ¬ÿ‚√ª§«∫§ÿ¡ unlicensed cell therapy Õ¬à“ß‰√ ®÷ß‰¡à¡’

º≈°√–∑∫µàÕ ÿ¢¿“æ¢Õßª√–™“™π·≈–‡ªìπ¬Õ¡√—∫√–¥—∫ “°≈

Unlicensed medicine tracks 2: hospital exemption(25,26,27,28)

√–∫∫°“√¬°‡«âπ°“√§«∫§ÿ¡∫“ß à«π„Àâ°—∫‚√ßæ¬“∫“≈¢Õß√—∞‡æ◊ËÕ àß‡ √‘¡°“√æ—≤π“«‘®—¬√–¥—∫

translational research ·≈–∑”„Àâ‡°‘¥§«“¡§≈àÕßµ—« §«“¡ª≈Õ¥¿—¬  ·≈– Õ.¬. “°≈ “¡“√∂µ‘¥µ“¡‰¥â ‡ªìπ

°≈‰° ”§—≠∑’Ë‡æ‘Ë¡¢’¥§«“¡ “¡“√∂„π°“√·¢àß¢—π∑“ß‡»√…∞°‘®¢Õß À¿“æ¬ÿ‚√ª ¥â«¬°“√«‘®—¬·≈–æ—≤π“

‡∑§‚π‚≈¬’∑“ß°“√·æ∑¬å¢—Èπ Ÿß¿“¬„π°≈ÿà¡ª√–‡∑»¿“§’ Õ“®°≈à“«ßà“¬Ê«à“ „Àâ ∂“πæ¬“∫“≈¢Õß√—∞®—¥µ—Èß√–∫∫

research investigational new drug (IND) ¢÷Èπ‚¥¬„™âÕ”π“®°ÆÀ¡“¬®—¥µ—Èß ∂“∫—π§«∫§ÿ¡°”°—∫„π°“√®—¥µ—Èß

√–∫∫ research IND „Àâ Õ.¬. ‡ªìπ∑’Ëª√÷°…“®—¥µ—Èß√–∫∫‡≈’¬π·∫∫ Õ.¬. ∑’Ëª√–‡∑»≠’ËªÿÉπ‡√’¬°«à“ pharma-

ceutical affairs consultation on R&D strategy

√–∫∫ hospital exemption ‰¥â∂Ÿ°∫—≠≠—µ‘‰«â„πæ√–√“™∫—≠≠—µ‘√–À«à“ßª√–‡∑»©∫—∫ ”§—≠¢Õß

 À¿“æ¬ÿ‚√ª §◊Õ REGULATION (EC) No 1394/2007 OF THE EUROPEAN PARLIAMENT AND OF

THE COUNCIL of 13 November 2007 on advanced therapy medicinal products and amending

Directive 2001/83/EC and Regulation (EC) No 726/2004 ¡“µ√“ 28 (1) §«“¡«à“

çAny advanced therapy medicinal product, as defined in regulation (EC) No 1394/2007,

which is prepared on a non-routine basis according to specific quality standards, and used within

the same member state in a hospital under the exclusive professional responsibility of a medical

practitioner, in order to comply with an individual medical prescription for a custom-made product

for an individual patient. Manufacturing of these products shall be authorised by the competent

authority of the Member State. Member States shall ensure that national traceability and

pharmacovigilance requirements as well as the specific quality standards referred to in this

paragraph are equivalent to those provided for at community level in respect of advanced therapy

medicinal products for which authorisation is required pursuant to regulation (EC) No 726/2004 of

the european parliament and of the council of 31 March 2004 laying down community pro-

cedures for the authorisation and supervision of medicinal products for human and veterinary

use and establishing a european medicines agency (*)é

‡ß◊ËÕπ‰¢¢Õß°“√¬°‡«âπ∑’Ë ”§—≠∫“ß à«π ¥—ßπ’È

1. ‰¡à„™à°“√º≈‘µ cell therapy product ‡ªìπª√–®”

2. „™â‡©æ“–¿“¬„πª√–‡∑»µπ‡Õß
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3. „™â‚√ßæ¬“∫“≈∑’Ë “¡“√∂∑”„Àâ·æ∑¬åµâÕß¡’§«“¡√—∫º‘¥™Õ∫‡æ‘Ë¡¢÷Èπ‡ªìπ°√≥’æ‘‡»…

4. ¡’¡“µ√∞“π§ÿ≥¿“æ

5. ‡ªìπº≈‘µ¿—≥±å·∫∫ —Ëß∑” ”À√—∫ºŸâªÉ«¬‡©æ“–√“¬

The common technical document-5 modules

§◊Õ √–∫∫ª√–‡¡‘π§«“¡‡ ’Ë¬ß¢Õßº≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ ·≈–°“√„™â‡´≈≈å∫”∫—¥¢Õß Õ.¬.¬ÿ‚√ª ¡’

5 ‚¡¥Ÿ≈ (µ“¡·ºπ¿“æ) ª√–‡∑» ‘ß§‚ª√å‰¥âπ”√–∫∫ 5 ‚¡¥Ÿ≈¡“„™âß“π

Common technical document-5 modules(15)
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°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß¢Õß Õ.¬.¬ÿ‚√ª

¡’«‘∏’ª√–‡¡‘π§«“¡‡ ’Ë¬ß 3 ¢—ÈπµÕπ ¥—ßπ’È

1. √–∫ÿ§«“¡‡ ’Ë¬ß (risk identification) (quality/safety/efficacy)

2. √–∫ÿªí®®—¬∑’Ë∑”„Àâ‡°‘¥§«“¡‡ ’Ë¬ß (risk factors identification) (cell starting material/cell popu-

lation/heterogeneity/microbiological purity/proof of concept/safety)

3. √–∫ÿ√“¬≈–‡Õ’¬¥·≈–≈—°…≥–¢Õß§«“¡‡ ’Ë¬ß„π¡πÿ…¬å (risk profiling)(clinical use of product

risks)

Risk-based approach(15)

7. °ÆÀ¡“¬‡´≈≈å∫”∫—¥¢Õßª√–‡∑»≠’ËªÿÉπ(29,30,31)

Õ.¬.ª√–‡∑»≠’ËªÿÉπ ¡’™◊ËÕ¬àÕ«à“ pharmaceuticals and medical devices agency (PMDA) Õ.¬.

ª√–‡∑»≠’ËªÿÉπ  ÕÕ°°ÆÀ¡“¬‡Õß à«πÀπ÷Ëß ·≈–Õ’° à«πÀπ÷Ëß°√–∑√«ß “∏“√≥ ÿ¢≠’ËªÿÉπ (ministry of health

labor and welfare, MHLW) ÕÕ°°ÆÀ¡“¬„Àâ  ¡’°ÆÀ¡“¬®—¥µ—ÈßÕß§å°√ §◊Õ pharmaceutical affairs law

(PAL) ‡∑’¬∫‡∑à“°ÆÀ¡“¬ food drug cosmetics act (FDCA) ¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“

°àÕπÀπâ“ªï §.». 2012 Õ.¬.ª√–‡∑»≠’ËªÿÉπ§«∫§ÿ¡‡´≈≈å∫”∫—¥µ“¡·π«∑“ß‡¥’¬«°—∫ª√–‡∑» À√—∞Õ‡¡√‘°“

‚¥¬µ—¥¬àÕ√–∫∫¡“∫“ß à«π ·≈–‡√’¬°º≈‘µ¿—≥±å°≈ÿà¡π’È«à“ cell tissue products (CTP) (Õ.¬. À√—∞Õ‡¡√‘°“

‡√’¬°«à“ human cell tissue products ¡’·π«∑“ß°“√§«∫§ÿ¡µ“¡·ºπº—ß¥â“π≈à“ß
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µàÕ¡“„πªï §.». 2012 »“ µ√“®“√¬åπ“¬·æ∑¬å™‘π¬– ¬“¡“π“°– (Shinya Yamanaka) ®“°

¡À“«‘∑¬“≈—¬‡°’¬«‚µ ª√–‡∑»≠’ËªÿÉπ ‰¥â√—∫√“ß«—≈‚π‡∫≈ “¢“ √’√»“ µ√åÀ√◊Õ°“√·æ∑¬åª√–®”ªï §.». 2012

‡¡◊ËÕ«—π∑’Ë 8 µÿ≈“§¡ æ.». 2555  àßº≈„Àâ√—∞∫“≈≠’ËªÿÉπÀ—π¡“ π—∫ πÿπ regenerative medicine ‡µÁ¡√Ÿª·∫∫ ∑—Èß

°“√ àß‡ √‘¡°“√«‘®—¬ ·≈–·°â ‰¢°ÆÀ¡“¬‡æ◊ËÕÕ”π“¬§«“¡ –¥«°„Àâ°“√„™â‡´≈≈å∫”∫—¥ º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ

‡π◊ÈÕ‡¬◊ËÕ “¡“√∂‡¢â“ Ÿàµ≈“¥‰¥â√«¥‡√Á«¢÷Èπ‚¥¬¬—ß§ß¡’§«“¡ª≈Õ¥¿—¬ ª√– ‘∑∏‘¿“æ·≈–§ÿ≥¿“æ√–¥—∫ “°≈

„πªï §.». 2013 √—∞ ¿“≠’ËªÿÉπ Japanese diet (parliament) ‰¥âÕÕ°°ÆÀ¡“¬™◊ËÕ regenerative

medicine promotion act  ‡æ◊ËÕ àß‡ √‘¡¥â«¬¡“µ√°“√µà“ßÊ„Àâß“π«‘®—¬‰ª Ÿà°“√„™âß“π®√‘ß  (to promote com-

prehensive measures from research and development to practical use of regenerative medicines)

„πªïµàÕ¡“√—∞∫“≈‰¥âº≈—°¥—π„Àâ¡’°“√·°â ‰¢°ÆÀ¡“¬¢Õß Õ.¬.≠’ËªÿÉπ  ‡¥‘¡ §◊Õ pharmaceutical affaires

law (PAL) °≈“¬‡ªìπ°ÆÀ¡“¬„À¡à™◊ËÕ çthe pharmaceuticals, medical devices, and other therapeutic

products act (PMD. act)é ‡æ◊ËÕ·¬°À¡«¥§«∫§ÿ¡·≈–„Àâπ‘¬“¡¢Õß çregenerative medical productsé ÕÕ°

¡“‡ªìπ°“√‡©æ“– ·≈–ÕÕ°°ÆÀ¡“¬„À¡à §◊Õ the act on the safety of regenerative medicine ´÷Ëß

°ÆÀ¡“¬π’È‡À¡◊Õπ°—∫°ÆÀ¡“¬§«∫§ÿ¡™’««—µ∂ÿ¢Õß À√—∞Õ‡¡√‘°“ ∑’Ë™◊ËÕ«à“ public health service act ¡“µ√“ 351/

·ºπº—ß· ¥ß guidelines for CTPs Japan(32)
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361 ·≈–ÕÕ°°ÆÀ¡“¬ π—∫ πÿπ‡æ‘Ë¡Õ’° 2 ©∫—∫ §◊Õ healthcare and medical strategy promotion act

(2014.5) ·≈– Japan medical research development institution act (2014.5) ‡¡◊ËÕ«—π∑’Ë 25 æƒ»®‘°“¬π

æ.». 2557

°“√ÕÕ°ÆÀ¡“¬®”π«π¡“°¢Õßª√–‡∑»≠’ËªÿÉπ‡æ◊ËÕ àß‡ √‘¡º≈—°¥—π„π°“√„™â‡´≈≈å∫”∫—¥ º≈‘µ¿—≥±å

‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ‰ª Ÿà°“√„™â ‰¥â®√‘ß‚¥¬¬—ß¡“µ√∞“π “°≈π—Èπ ‡ªìπ∑’ π„®¢Õß∑—Ë«‚≈°  ‘Ëß∑’Ëπà“ π„®§◊Õ ·ºπº—ß

°“√∑”ß“π∑’Ë§àÕπ¢â“ß´—∫´âÕπ·≈–‡ªìπ√–‡∫’¬∫√–À«à“ß°ÆÀ¡“¬©∫—∫µà“ßÊ · ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ “¡“√∂∑“ß

«‘™“°“√‡™‘ß≈÷°¢Õßª√–‡∑»≠’ËªÿÉπ ¥—ß®–‡ÀÁπ‰¥â®“°·ºπº—ß¥â“π≈à“ß¥—ßπ’È

                                                                          Common Parts of the Two

·ºπº—ß· ¥ß common parts of the two acts(34)

Õ¬à“ß‰√°Áµ“¡ µ“¡§«“¡‡ÀÁπºŸâ‡¢’¬π«‘‡§√“–Àå«à“ √–∫∫°ÆÀ¡“¬¢Õßª√–‡∑»≠’ËªÿÉπ∑’Ë the act on the

safety of  regenerative medicine ∑’Ë®√‘ß·≈â« §◊Õ √–∫∫§«∫§ÿ¡æ‘‡»…¢Õß À¿“æ¬ÿ‚√ª∑’Ë‡√’¬°«à“ EU-unli-

censed medicine ∑’Ë¡’ 2 tracks §◊Õ  track 1 ‡√’¬°«à“ specials regulation „™âÕ”π“®æ√–√“™∫—≠≠—µ‘

directive 2001/83/EC article 5 (1)  track  2 ‡√’¬°«à“  hospital exemption „™âÕ”π“®æ√–√“™∫—≠≠—µ‘

directive 1394/2007 article 5 28 (1)  ·µàª√–‡∑»≠’ËªÿÉπ “¡“√∂§‘¥√–∫∫∑’Ë¡’≈—°…≥–§≈â“¬°—π¢÷Èπ¡“‰¥â‡Õß

µà“ßÀ“°  Õ¬à“ß‰√°Áµ“¡ºŸâ‡¢’¬π‡ÀÁπ°ÆÀ¡“¬„À¡àπ’È ‰¡à ¡∫Ÿ√≥å‡∑à“°ÆÀ¡“¬ 21 CFR ¢Õß À√—∞Õ‡¡√‘°“
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æ√–√“™∫—≠≠—µ‘§«“¡ª≈Õ¥¿—¬∑“ß ÿ¢¿“æ¢Õß°“√·æ∑¬å √’‡®π‡πÕ‡√∑’ø¢Õßª√–‡∑»≠’ËªÿÉπ (the act

on the safety of regenerative medicine)  §◊Õ ‡≈’¬π·∫∫√–∫∫µ√«®ª√–‡¡‘π§«“¡ª≈Õ¥¿—¬¢Õß

Õ.¬. À√—∞Õ‡¡√‘°“ (premarket review) ·µàª√–‡∑»≠’ËªÿÉππ”¡“®—¥µ—Èß≈âÕ‡≈’¬π¢÷Èπ„π√–∫∫ hospital exemption

‚¥¬ ∂“∫—π«‘®—¬À√◊Õ‚√ßæ¬“∫“≈∑’Ë∑”°“√«‘®—¬ ®–µâÕß®—¥µ—Èß research investigational new drug (IND) ¢÷Èπ

‡Õß‚¥¬„™âÕ”π“®°ÆÀ¡“¬ª√–®” ∂“∫—π ¿“¬„µâ·π«∑“ß‡¥’¬«°—∫ Õ.¬. ÷́Ëß ∂“∫—π«‘®—¬À√◊Õ‚√ßæ¬“∫“≈∑’Ë∑”°“√

«‘®—¬ ®–µâÕß∑”ÕÕ°„∫Õπÿ≠“µ™—Ë«§√“«„Àâ°—∫º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å∑’Ë®–∑¥ Õ∫„π¡πÿ…¬å‡≈’¬π·∫∫ Õ.¬. ‡√’¬°

«à“  research IND ¥â«¬µπ‡Õß ·µàÀ“°ª√– ∫º≈ ”‡√Á®°Á¬—ß‰¡à “¡“√∂®”Àπà“¬„πµ≈“¥‰¥â∂Ÿ°µâÕßµ“¡°ÆÀ¡“¬

®–µâÕßπ”º≈‘µ¿—≥±å∑“ß°“√·æ∑¬å‡¢â“ Ÿà√–∫∫ premarket review ¢Õß Õ.¬. ∑’Ë∂Ÿ°µâÕß ‡æ◊ËÕÕπÿ≠“µ·∫∫

commercial IND ·≈â«∑¥ Õ∫∑“ß§≈‘π‘°´È”  ‚¥¬ß“π«‘®—¬∑’Ëºà“π√–∫∫ research IND ®– “¡“√∂ºà“π°“√

µ√«®ª√–‡¡‘π commercial IND µ“¡√–∫∫ premarket review ¢Õß Õ.¬. ‰¥âÕ¬à“ß√«¥‡√Á«  ‡π◊ËÕß®“°„™â

¡“µ√∞“πÕâ“ßÕ‘ß·≈–«‘∏’°“√∑¥ Õ∫∑’Ë‡≈’¬π·∫∫°—π

·¬°°“√«‘®—¬∑“ß§≈‘π‘°ÕÕ°‡ªìπ 2 ™àÕß∑“ß ¥—ßπ’È

1. Clinical trial „™â ”À√—∫ commercial IND ∑’Ë¢ÕÕπÿ≠“µµ√«®ª√–‡¡‘πº≈‘µ¿—≥±å„π°“√§«∫§ÿ¡

°”°—∫¢Õß Õ.¬.≠’ËªÿÉπ √–∫∫π’Èµ√ß°—∫√–∫∫ pre market review (FDA pathway) ¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“

·ºπº—ß· ¥ß two acts regulating regenerative medicine and cell therapy(34)
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·ºπº—ß· ¥ß pharmaceutical affairs consultation on R&D strategy(34)

Two tracks for clinical study in Japan(32)

·≈– ¿“æ¬ÿ‚√ª

2. Clinical research „™â ”À√—∫ research IND ∑’Ë¢ÕÕπÿ≠“µ∑”°“√»÷°…“«‘®—¬∑“ß§≈‘π‘°„π ∂“∫—π

°“√»÷°…“ À√◊Õ‚√ßæ¬“∫“≈µà“ßÊ ‡æ◊ËÕ°“√»÷°…“  √–∫∫ “°≈∑’Ë‡√’¬°«à“ educational clinical research ‰¡à¡’

°“√·∫àß‡ªìπ√–¬– 1-3 ‡æ√“–‰¡à¡’Õ”π“®°ÆÀ¡“¬µ—¥·∫àß°“√∑¥≈Õß„π¡πÿ…¬åÕÕ°‡ªìπ√–¬–µà“ßÊ
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°“√ªØ‘«—µ‘√–∫∫§«∫§ÿ¡°”°—∫¢Õß Õ.¬. “°≈ §√—Èß·√°¢Õß‚≈°¢Õßª√–‡∑»≠’ËªÿÉπ
„π°“√ªØ‘√Ÿª°ÆÀ¡“¬§«∫§ÿ¡ ÿ¢¿“æ¢Õßª√–‡∑»≠’ËªÿÉπ ‰¥âªØ‘«—µ‘√–∫∫§«∫§ÿ¡¢Õß Õ.¬. “°≈‡ªìπ§√—Èß

·√°¢Õß‚≈° §◊Õ ‡ âπ∑“ß°“√æ—≤π“º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ·≈–°“√„™â‡´≈≈å∫”∫—¥∑’Ë¡’§«“¡‡ ’Ë¬ß√–¥—∫ Ÿß

µâÕßºà“π°“√µ√«®ª√–‡¡‘π commercial IND µ“¡√–∫∫ premarket review ‡µÁ¡∑—Èß√–∫∫ µ—Èß·µà clinical

trial phase 1-3 „™â‡«≈“µ√«®ª√–‡¡‘ππ“π 10-15 ªï ª√–‡∑»≠’ËªÿÉπ‡ÀÁπ«à“π“π‡°‘π‰ª„π°“√°“√‡¢â“ Ÿàµ≈“¥ ®÷ß

·°â ‰¢ „Àâ√—∫√Õß°“√‡¢â“ Ÿàµ≈“¥·∫∫§√à“«Ê ‡æ◊ËÕ„Àâº≈‘µ¿—≥±å¥—ß°≈à“«‡¢â“ Ÿàµ≈“¥‰¥â√«¥‡√Á«¢÷Èπ ‡¡◊ËÕºà“π°“√∑¥ Õ∫

∑“ß§≈‘π‘°„πµ—Èß·µà√–¬–∑’Ë 1 ·≈– 2   ¿“¬„µâ‡ß◊ËÕπ‰¢∑’Ë Õ.¬.°”Àπ¥¢÷Èπµ“¡‡À¡“– ¡·≈–¢π“¥µ≈“¥∑’Ë∂Ÿ°

®”°—¥µ“¡‡Àµÿº≈∑’Ë ¡§«√ ‡√’¬°«à“ provisional approval with condition

·ºπº—ß· ¥ß new approval system for commercialization of cell therapy products(32)
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8. °ÆÀ¡“¬‡´≈≈å∫”∫—¥¢Õßª√–‡∑» ‘ß§‚ª√å(31,32,33,34)

Õ.¬.¢Õß “∏“√≥√—∞ ‘ß§‚ª√å‡√’¬°«à“ the health sciences authority (HSA) ¡’‚§√ß √â“ß°“√∑”ß“π

§≈â“¬°—∫ Õ.¬.‰∑¬¡“° Õ.¬. ‘ß§‚ª√å‡√’¬°«à“º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ·≈–°“√„™â‡´≈≈å∫”∫—¥«à“ human cell

and tissue-based therapeutic (CTT) products π‘¬¡‡√’¬°™◊ËÕ«à“ CTT  ∂◊Õ‡ªìπ¬“™’««—µ∂ÿª√–‡¿∑Àπ÷Ëß

(biologics medicinal products)  ·≈–®—¥µ—ÈßÀπà«¬ß“π¬àÕ¬¢÷Èπ¡“¥Ÿ·≈√—∫º‘¥™Õ∫‡ªìπ°“√‡©æ“–‡√’¬°«à“Àπà«¬ß“π

advanced therapeutic products „π°≈ÿà¡ß“π¬“°àÕπÕÕ° Ÿàµ≈“¥ (pre-marketing) ‚¥¬Õ“»—¬Õ”π“®¢Õß

æ√–√“™∫—≠≠—µ‘¬“ (the medicines act )

 à«π°“√§«∫§ÿ¡°“√„™âº≈‘µ¿—≥±å∑’Ë∑”®“°‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ¢Õß —µ«å∂Ÿ°°“√§«∫§ÿ¡·¬°ÕÕ°‰ªµà“ßÀ“°

·∫∫‡¥’¬«°—∫ª√–‡∑» À√—∞Õ‡¡√‘°“·≈– À¿“æ¬ÿ‚√ª ‚¥¬„Àâπ‘¬“¡«à“ çxenogeneicé is a reference to an

article that contains or consists of a live cell, tissue, organ or their derivative from a non-human

animal source that is intended to be used as an active ingredient intended to be used for or

administered to humans

«‘∏’°“√§«∫§ÿ¡ CTT ‡ªìπ‰ªµ“¡·π«∑“ß‡¥’¬«°—∫ Õ.¬. À√—∞Õ‡¡√‘°“ §◊Õ √–¥—∫§«“¡‡¢â¡ß«¥®–ª√—∫

‡ª≈’Ë¬π‰ªµ“¡√–¥—∫‡ ’Ë¬ß·≈–«—µ∂ÿª√– ß§å°“√„™âß“π (risks vary to degree of manipulation and

intended use, whether homologous or non-homologous) ‚¥¬·∫àß°“√§«∫§ÿ¡ÕÕ°‡ªìπ 4 °≈ÿà¡ ¥—ßπ’È

Category 1 ‡´≈≈å∫”∫—¥·∫∫§«“¡‡ ’Ë¬ß Ÿß §◊Õ ÕÕ°ƒ∑∏‘ÏµàÕ√–∫∫√à“ß°“¬∑“ß¥â“π physiological,

new proposed PMDA
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pharmacological, immunological, or metabolic ¡’°“√¥—¥·ª≈ß§ÿ≥ ¡∫—µ‘µ“¡∏√√¡™“µ‘ (substantial ma-

nipulation) ‰¡à‰¥â„™â ”À√—∫µπ‡Õß

Category 2 ‡´≈≈å∫”∫—¥·∫∫§«“¡‡ ’Ë¬ß°≈“ß §◊Õ ‰¡à¡’°“√ÕÕ°ƒ∑∏‘Ï‚¥¬µ√ßµàÕ√–∫∫√à“ß°“¬∑“ß¥â“π

physiological, pharmacological, immunological, or metabolic ·µàÕ“®¡’º≈∑“ßÕâÕ¡ ¡’°“√¥—¥·ª≈ß

§ÿ≥ ¡∫—µ‘µ“¡∏√√¡™“µ‘ (substantial manipulation) ‰¡à‰¥â„™â ”À√—∫µπ‡Õß

Category 3 ‡´≈≈å∫”∫—¥·∫∫§«“¡‡ ’Ë¬ßµË” §◊Õ ‰¡à¡’°“√¥—¥·ª≈ß§ÿ≥ ¡∫—µ‘µ“¡∏√√¡™“µ‘ (substan-

tial manipulation) ·≈–„™â ”À√—∫µπ‡Õß‡∑à“π—Èπ

Category 4 ‡´≈≈å∫”∫—¥·∫∫§«“¡‡ ’Ë¬ß∏√√¡™“µ‘ §◊Õ °“√„™â‡´≈≈å∫”∫—¥·≈–º≈‘µ¿—≥±å‡´≈≈å∑’Ë‰¡à„™à

category 1, category 2,  À√◊Õ category 3 cell-and tissue-based therapeutic product

πÕ°®“°π’È¬—ß¡’°“√§«∫§ÿ¡·æ∑¬å §«∫§ÿ¡ºŸâº≈‘µ (regulations on manufacture) ‚¥¬°“√¢÷Èπ∑–‡∫’¬π

manufacturerûs licensed (ML) „™â¡“µ√∞“π°“√º≈‘µ·∫∫ PIC/S GMP standards/GTP/ISO 13485/GDP

·≈–°“√∫—π∑÷°À≈—°∞“π (records to be maintained indefinitely) º≈‘µ¿—≥±å CTT ®–µâÕß¢÷Èπ∑–‡∫’¬π°—∫

HSA „Àâ∂Ÿ°µâÕßµ“¡°ÆÀ¡“¬

Regulation exemption °“√¬°‡«âπ°√–∫«π°“√§«∫§ÿ¡°”°—∫¢Õßª√–‡∑» ‘ß§‚ª√å
Õ.¬. ‘ß§‚ª√å¡’√–∫∫¬°‡«âπ°“√¢÷Èπ∑–‡∫’¬π§«∫§ÿ¡°”°—∫°“√„™â‡´≈≈å∫”∫—¥ º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ

‡™àπ‡¥’¬«°—π ·µà°“√¬°‡«âπ¢Õßª√–‡∑» ‘ß§‚ª√å‰¡à ¡∫Ÿ√≥å‡∑à“ À¿“æ¬ÿ‚√ª ‡æ√“–‰¡à „™à®—¥µ—Èß‡ªìπ√–∫∫

hospital exemption ·µà‡ªìπ‡æ’¬ß‡ß◊ËÕπ‰¢‡©æ“–°‘®∑’Ë¬°‡«âπµ“¡ —≠≠“∑’Ë®—¥∑”¢÷Èπ‡©æ“–√“¬‡∑à“π—Èπ ª√– ‘∑∏‘-

¿“æ„π°“√ àß‡ √‘¡°“√æ—≤π“ª√–‡∑»®÷ß¥âÕ¬°«à“√–∫∫ hospital exemption ¢Õß À¿“æ¬ÿ‚√ª ª√–‡∑»

 À√—∞Õ‡¡√‘°“·≈–ª√–‡∑»≠’ËªÿÉπ

√–∫∫¬°‡«âπ°“√¢÷Èπ∑–‡∫’¬π¢Õßª√–‡∑» ‘ß§‚ª√å  ¡’‡ß◊ËÕπ‰¢¥—ßπ’È

1. ¡’°“√‡´Áπ —≠≠“¬°‡«âπ°“√¢÷Èπ∑–‡∫’¬π‡´≈≈å∫”∫—¥ º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ‡ªìπ°“√‡©æ“–°—∫

 ∂“∫—π ÿ¢¿“æ„¥Ê∑’Ë‰¥â√—∫Õπÿ≠“µ¬°‡«âπµ“¡ —≠≠“ (unregistered CTTs manufactured under contrac-

tual agreement with healthcare institutions)

2. °“√„™â‡´≈≈å∫”∫—¥„πºŸâªÉ«¬‡©æ“–√“¬‰¥â√—∫Õπÿ≠“µ¬°‡«âπ®“° HSA (named-patient use

subject to approval by the authority)

3. º≈‘µ¿—≥±å‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ∑’Ë‰¡à‰¥â¢÷Èπ∑–‡∫’¬π¡’‰«â ”À√—∫°“√ àßÕÕ°‰ªµà“ßª√–‡∑»‡∑à“π—Èπ ‚¥¬

°“√√—∫√Õß¢Õß HSA (export of unregistered CTTs subject to approval by the authority)

4. °“√„™â‡´≈≈å∫”∫—¥∑’Ë¡’§«“¡‡ ’Ë¬ßµ“¡∏√√¡™“µ‘ (category 4 CTT product)

9. ∫∑ √ÿª
ª√–‡∑»‰∑¬®”‡ªìπµâÕßÕÕ°°ÆÀ¡“¬‡∑§π‘§∑’Ë„™â§«“¡√Ÿâ∑“ß«‘∑¬“»“ µ√å∑’Ë∑—π ¡—¬„π°“√§«∫§ÿ¡°”°—∫

°“√„™â‡´≈≈å∫”∫—¥ ®÷ß®”‡ªìπµâÕßÕâ“ßÕ‘ßÀ≈—°°“√ “°≈ ‡æ√“–√–∫∫ “°≈‰¥âæ—≤π“®π “¡“√∂ √ÿª«‘∏’°“√
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§«∫§ÿ¡°”°—∫®π Õ¥§≈âÕß°—π‰ª∑—Ë«‚≈° °ÆÀ¡“¬°“√§«∫§ÿ¡°”°—∫°“√„™â‡´≈≈å∫”∫—¥∂◊Õ‡ªìπ°ÆÀ¡“¬∑’ËªØ‘«—µ‘

°ÆÀ¡“¬§«∫§ÿ¡ ÿ¢¿“æ√–¥—∫‚≈°„π√Õ∫»µ«√√… ‡æ√“–‡«™ªØ‘∫—µ‘∑“ß°“√·æ∑¬å∑’Ë°â“«Àπâ“¢÷ÈπÕ¬à“ß√«¥‡√Á«‰¥â

π”‡Õ“°“√„™âÀâÕßªØ‘∫—µ‘«‘®—¬À√◊Õº≈‘µ¢—Èπ Ÿßºπ«°‡¢â“‡ªìπ à«πÀπ÷Ëß¢Õß°√–∫«π°“√∫”∫—¥√—°…“ ∑”„Àâ‡°‘¥§«“¡

‡ ’Ë¬ßÕ—πµ√“¬µàÕ ÿ¢¿“æ¢ÕßºŸâªÉ«¬‡æ‘Ë¡¢÷ÈπÕ¬à“ßπ—¬ ”§—≠ Õ.¬. “°≈´÷Ëß‡ªìπÀπà«¬ß“π™’Èπ”√–∫∫ ÿ¢¿“æ®÷ß‰¥â

æ‘®“√≥“‡ÀÁπ§«“¡®”‡ªìπ„π°“√§«∫§ÿ¡°”°—∫°“√¢¬“¬µ—«¢Õß‡«™ªØ‘∫—µ‘∑“ß°“√·æ∑¬å∑’Ëº ¡°—∫ÀâÕßªØ‘∫—µ‘«‘®—¬

À√◊Õº≈‘µ¢—Èπ Ÿß ∑’Ë‡√’¬°«à“ cell manipulation À√◊Õ cell processing À√◊Õ cell manufacturing ÷́ËßµâÕß

„™â‡«≈“æ—≤π“π“π‡°◊Õ∫ 20 ªï ®π¡’¢âÕ¬ÿµ‘∑’Ë∑”„Àâ Õ.¬. À√—∞Õ‡¡√‘°“ “¡“√∂§«∫§ÿ¡·∫∫„À¡à‰¥â‚¥¬ ¡∫Ÿ√≥å ®“°

§”æ‘æ“°…“¢Õß»“≈ Ÿß À√—∞Õ‡¡√‘°“

À≈—ß®“°ªï §.». 2014 ‡ªìπµâπ‰ª ∑ÿ°ª√–‡∑»∑—Ë«‚≈°®÷ß¥”‡π‘π°“√°“√ÕÕ°ÆÀ¡“¬„À¡àÕ¬à“ß√«¥‡√Á«

µ“¡·π«∑“ß¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“ ·≈–ª√–‡∑»‰∑¬°Á®”‡ªìπµâÕß¥”‡π‘π°“√„π∑‘»∑“ß‡¥’¬«°—π ‡æ√“–°“√

„™â‡´≈≈å∫”∫—¥‰¡à„™à ‘Ëß∑’Ë‡°‘¥¢÷Èπ‡æ’¬ß·µà„πª√–‡∑»‰∑¬ À“°·µà‡ªìπ‡∑§‚π‚≈¬’√–¥—∫‚≈°∑’Ë àßº≈‰ªÕ¬à“ß°«â“ß¢«“ß

‚¥¬∑’Ëª√–‡∑»‰∑¬‡ªìπ‡æ’¬ß‡ ’È¬«Àπ÷Ëß°√–· ‚≈°“¿‘«—≤πå®“°‡´≈≈å∫”∫—¥ °≈‰°°“√§«∫§ÿ¡‡´≈≈å∫”∫—¥ “°≈

„™â√–¥—∫§«“¡‡ ’Ë¬ß§«∫§ÿ¡√–¥—∫§«“¡‡¢â¡ß«¥¢Õß°“√§«∫§ÿ¡°”°—∫Õ¬à“ß‡ªìπ‡Àµÿº≈µ“¡À≈—°°“√∑“ß«‘∑¬“-

»“ µ√å ÿ¢¿“æ∑’Ë∑—π ¡—¬ ∑”„Àâ‡°‘¥§«“¡ª≈Õ¥¿—¬µàÕª√–™“™π·≈– àß‡ √‘¡°“√æ—≤π“ª√–‡∑»·≈– —ß§¡‚≈°
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Regulation of cell therapy: international standard
system for cell therapy manufacturing

 ‘√‘¿“°√ · ß°‘®æ√,  ¡™“¬ · ß°‘®æ√
°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢

∫∑π”
Cell therapy ‡ªìπ°“√√—°…“·π«„À¡à‚¥¬„™â‡´≈≈å ´÷Ëß‡´≈≈åπ—ÈπÕ“®‡ªìπ‡´≈≈åµâπ°”‡π‘¥ À√◊Õ‡´≈≈å∑’Ë‡ªìπ

 à«πª√–°Õ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ·≈–Õ«—¬«–µà“ßÊ∑’Ë “¡“√∂π”¡“‡µ√’¬¡ ‡æ‘Ë¡®”π«π §—¥‡≈◊Õ° À√◊Õºà“π°√√¡«‘∏’Õ◊Ëπ„¥

‡æ◊ËÕ„Àâ ‰¥â‡´≈≈å∑’Ë¡’§ÿ≥¿“æ·≈–ª≈Õ¥¿—¬ “¡“√∂π”‰ª„™â„π°“√ªÑÕß°—π ∫√√‡∑“ À√◊Õ√—°…“‚√§ À√◊ÕÕ“°“√

∫“¥‡®Á∫∑’Ë‡°‘¥¢÷Èπ°—∫ºŸâªÉ«¬(1) ‡™àπ °“√ª≈Ÿ°∂à“¬‡´≈≈åµâπ°”‡π‘¥‡¡Á¥‡≈◊Õ¥‡æ◊ËÕ√—°…“ºŸâªÉ«¬∏“≈— ´’‡¡’¬ °“√ª≈Ÿ°

∂à“¬‡´≈≈å°√–¥Ÿ°ÕàÕπ (chondrocyte) ‡æ◊ËÕ√—°…“ºŸâªÉ«¬∑’Ë¡’°“√∫“¥‡®Á∫¢Õß°√–¥Ÿ°ÕàÕπ ·≈–°“√√—°…“‚√§

¡–‡√Áß¥â«¬‡´≈≈å¿Ÿ¡‘§ÿâ¡°—π ‰¥â·°à ‡´≈≈å‡¥Áπ‰¥√µ‘§ (dendritic cell)†·≈–∑’-‡´≈≈å∑’Ëπ”¡“°√–µÿâπ·≈–‡æ‘Ë¡

®”π«π (adoptive T-cell)   ”À√—∫„πª√–‡∑»‰∑¬°“√√—°…“ºŸâªÉ«¬‚¥¬„™â‡´≈≈åµâπ°”‡π‘¥∑’Ë∂◊Õ‡ªìπ°“√√—°…“

¡“µ√∞“π∑“ß°“√·æ∑¬å„πªí®®ÿ∫—π¡’‡æ’¬ß≈—°…≥–‡¥’¬« §◊Õ °“√ª≈Ÿ°∂à“¬‰¢°√–¥Ÿ°  À√◊Õ°“√ª≈Ÿ°∂à“¬‡´≈≈åµâπ

°”‡π‘¥‡¡Á¥‡≈◊Õ¥‡æ◊ËÕ„™â„π°“√√—°…“‚√§∑’Ë¡’ “‡Àµÿ®“°°“√ √â“ß‡¡Á¥‡≈◊Õ¥∑’Ë‰¢°√–¥Ÿ°≈¥≈ßÀ√◊Õº‘¥ª°µ‘‡∑à“π—Èπ

 à«π°“√√—°…“Õ◊Ëπ‰¡à∂◊Õ‡ªìπ°“√√—°…“¡“µ√∞“π(2)

·π«∑“ß°“√«‘®—¬·≈–æ—≤π“«‘∏’√—°…“·π«„À¡à‚¥¬„™â‡´≈≈å (cell therapy)
°√–∫«π°“√«‘®—¬·≈–æ—≤π“«‘∏’√—°…“·π«„À¡à‚¥¬„™â‡´≈≈å ‡ªìπ°√–∫«π°“√∑’Ë´—∫´âÕπ·≈–„™â√–¬–‡«≈“

¬“«π“π‡™àπ‡¥’¬«°—∫°√–∫«π°“√«‘®—¬¬“„À¡à ‡√‘Ë¡µ—Èß·µà°“√«‘®—¬æ◊Èπ∞“π„π√–¥—∫ÀâÕß∑¥≈Õß ‡æ◊ËÕ»÷°…“§«“¡
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‡ªìπ‰ª‰¥â„π°“√π”‡´≈≈åÀ√◊Õ‡´≈≈åµâπ°”‡π‘¥∑’Ë π„®‰ª

„™âª√–‚¬™πå ®“°π—Èπ®÷ß‡¢â“ Ÿà°“√»÷°…“§«“¡ª≈Õ¥¿—¬

„π√–¥—∫ÀâÕß∑¥≈Õß·≈–„π —µ«å∑¥≈Õß (non-clinical

research) µ“¡¢âÕ°”Àπ¥ “°≈ good laboratory

practices (GLP) À“°º≈°“√»÷°…“„πÀâÕß∑¥≈Õß

·≈–„π —µ«å∑¥≈Õß· ¥ß„Àâ‡ÀÁπ§«“¡‡ªìπ‰ª‰¥â·≈–

¡’§«“¡ª≈Õ¥¿—¬ ®÷ß “¡“√∂‡¢â“ Ÿà°“√»÷°…“«‘®—¬

∑“ß§≈‘π‘° (clinical trials) ‚¥¬®–µâÕßºà“π°“√

√—∫√Õß®“°§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π§π

·≈–®–µâÕß¥”‡π‘π°“√µ“¡¢âÕ°”Àπ¥ “°≈ good

clinical practices (GCP) ‚¥¬‡πâπÀ≈—°§«“¡

ª≈Õ¥¿—¬·≈–°“√‡§“√æ»—°¥‘Ï»√’¢Õß¡πÿ…¬åÕ¬à“ß

‡§√àß§√—¥ °√–∫«π°“√‡µ√’¬¡‡´≈≈å ”À√—∫„™â „π

ºŸâªÉ«¬®–µâÕß¥”‡π‘π°“√µ“¡À≈—°‡°≥±å«‘∏’°“√∑’Ë¥’

„π°“√º≈‘µÀ√◊Õ good manufacturing practice

(GMP) À“°º≈°“√»÷°…“«‘®—¬∑“ß§≈‘π‘° æ∫«à“‰¥â

º≈¥’∑—Èß„π‡™‘ßª√– ‘∑∏‘º≈¢Õß°“√√—°…“·≈–§«“¡

ª≈Õ¥¿—¬¢ÕßºŸâªÉ«¬ ®÷ß®– “¡“√∂∫Ÿ√≥“°“√ Ÿà°“√

√—°…“¡“µ√∞“π ”À√—∫„Àâ∫√‘°“√√—°…“æ¬“∫“≈„π

√–∫∫ “∏“√≥ ÿ¢µàÕ‰ª (√Ÿª∑’Ë 1)

·π«∑“ß°“√«‘®—¬·≈–æ—≤π“°√–∫«π°“√
‡µ√’¬¡‡´≈≈å ”À√—∫ºŸâªÉ«¬µ“¡¡“µ√∞“π
 “°≈
     ‚¥¬∑—Ë«‰ª °√–∫«π°“√‡µ√’¬¡‡´≈≈å‡æ◊ËÕπ”‰ª„™â

 ”À√—∫ºŸâªÉ«¬∑—Èß‡æ◊ËÕ°“√»÷°…“«‘®—¬∑“ß§≈‘π‘°·≈–‡æ◊ËÕ

°“√√—°…“¡“µ√∞“π¡’√“¬≈–‡Õ’¬¥·≈–¡’¢âÕ§«√√–«—ß

À≈“¬ª√–°“√ π—∫µ—Èß·µà°“√æ‘®“√≥“·À≈àß¢Õß‡´≈≈å

´÷ËßÕ“®‡ªìπ‡´≈≈å¢ÕßºŸâªÉ«¬‡Õß (autologous) À√◊Õ

‡´≈≈å®“°ºŸâÕ◊Ëπ (allogeneic)  ‚Õ°“ °“√ªπ‡ªóôÕπ®ÿ≈™’æ

„π√–À«à“ß°“√‡µ√’¬¡‡´≈≈å ‡π◊ËÕß®“°‡´≈≈å¡’™’«‘µ·≈–‰¡à

 “¡“√∂π÷Ëß¶à“‡™◊ÈÕ°àÕππ”‰ª„™â°—∫ºŸâªÉ«¬‰¥â °√–∫«π-

°“√‡µ√’¬¡‡´≈≈å®÷ßµâÕß‡ªìπ°√–∫«π°“√ª≈Õ¥‡™◊ÈÕ

(aseptic processing) ·≈–¥”‡π‘π°“√„πÀâÕß –Õ“¥

(clean room) ‡æ◊ËÕªÑÕß°—π‰¡à„Àâ¡’°“√ªπ‡ªóôÕπ®ÿ≈‘π∑√’¬å

Õπÿ¿“§ ·≈–‰æ‚√‡®π„π°√–∫«π°“√º≈‘µ  πÕ°®“°

π—Èπ °“√∑’Ë‡´≈≈å¡’™’«‘µ·≈–¡’Õ“¬ÿ —Èπ  °√–∫«π°“√

¢π àß®÷ßµâÕß§«∫§ÿ¡ ¿“«–„Àâ‡À¡“– ¡·≈–¥”‡π‘π

°“√Õ¬à“ß√«¥‡√Á«°àÕπ∑’Ë‡´≈≈å®–‡ ’¬ ¿“æ‰ª  ¥—ßπ—Èπ

°√–∫«π°“√º≈‘µ‡´≈≈å®÷ßµâÕß¡’°“√µ√«® Õ∫§ÿ≥¿“æ

§«∫§Ÿà°—π‰ªÕ¬à“ßµàÕ‡π◊ËÕß ÀâÕßªØ‘∫—µ‘°“√§«√®—¥„Àâ¡’

√Ÿª∑’Ë 1. ·π«∑“ß°“√«‘®—¬·≈–æ—≤π“«‘∏’°“√√—°…“·π«„À¡à‚¥¬„™â‡´≈≈å (cell therapy)(3)
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∫ÿ§≈“°√ ÕßΩÉ“¬ §◊Õ ΩÉ“¬º≈‘µ ¡’Àπâ“∑’Ë‡µ√’¬¡·≈–/

À√◊Õ‡æ“–‡≈’È¬ß‡´≈≈å ·≈–ΩÉ“¬§«∫§ÿ¡§ÿ≥¿“æ ¡’

Àπâ“∑’Ëµ√«® Õ∫§ÿ≥¿“æ‡´≈≈å ‡π◊ÈÕ‡¬◊ËÕ ·≈–«—µ∂ÿ¥‘∫

(initial control) º≈‘µ¿—≥±å„π√–À«à“ß°√–∫«π°“√

º≈‘µ (in-process control) ·≈–º≈‘µ¿—≥±å ÿ¥∑â“¬

∑’Ëº≈‘µ‰¥â (final product control)  ∑—Èßπ’È∫ÿ§≈“°√

À≈—°´÷Ëßª√–°Õ∫¥â«¬À—«Àπâ“ΩÉ“¬º≈‘µ·≈–À—«Àπâ“ΩÉ“¬

§«∫§ÿ¡§ÿ≥¿“æ µâÕß‡ªìπÕ‘ √–‰¡à¢÷ÈπµàÕ°—π  À—«Àπâ“

ΩÉ“¬§«∫§ÿ¡§ÿ≥¿“æ§«√¡’Àπâ“∑’Ëª≈àÕ¬ºà“πº≈‘µ¿—≥±å

À“°Õß§å°√„¥∑’ËÀ—«Àπâ“ΩÉ“¬§«∫§ÿ¡§ÿ≥¿“æ‰¡à‰¥â√—∫

º‘¥™Õ∫ª≈àÕ¬ºà“πº≈‘µ¿—≥±å Õß§å°√µâÕß·µàßµ—Èß

ºŸâ¡’Àπâ“∑’Ë„π°“√ª≈àÕ¬ºà“πº≈‘µ¿—≥±å„Àâ™—¥‡®π(4)

∂÷ß·¡â«à“ª√–‡∑»‰∑¬¬—ß‰¡à¡’¡“µ√∞“π À≈—°-

‡°≥±å ·≈–«‘∏’°“√ ∑’Ë„™â‡ªìπ·π«∑“ß„π°“√‡µ√’¬¡

‡´≈≈å ”À√—∫ºŸâªÉ«¬‚¥¬µ√ß ·µàπ—°«‘®—¬°Á “¡“√∂

ª√–¬ÿ°µå„™âÀ≈—°‡°≥±å·≈–«‘∏’°“√„π°“√º≈‘µ¬“·ºπ

ªí®®ÿ∫—πÀ√◊Õ good manufacturing practices

(GMP) ¢Õß ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“(4)

ª√–°Õ∫„π°“√∑”ß“π√à«¡°—∫¡“µ√∞“π À≈—°‡°≥±å

·≈–«‘∏’°“√„π√–¥—∫ “°≈ ¥—ßπ’È

- Guidance for industry current good

tissue practice (CGTP) and additional re-

quirements for manufacturers of human

cells, tissues, and cellular and tissue-based

products (HCT/Ps).(5)

- Guidance for FDA reviewers and

sponsors: content and review of chemistry,

manufacturing, and control (CMC) information

for human somatic cell therapy investiga-

tional new drug applications (INDs)(6)

- Guidelines for the clinical translation

of stem cells.(7)

- ISO 15189 medical laboratories: re-

quirements for quality and competence(8)

- ISO 15190 medical laboratories: re-

quirements for safety(9)

¥—ßπ—Èπ „π∑“ßªØ‘∫—µ‘π—°«‘®—¬ “¡“√∂®—¥∑”·π«

∑“ß„π°“√‡µ√’¬¡‡´≈≈å ”À√—∫ºŸâªÉ«¬„Àâ Õ¥§≈âÕßµ“¡

ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ‡√◊ËÕß°“√°”Àπ¥√“¬

≈–‡Õ’¬¥‡°’Ë¬«°—∫À≈—°‡°≥±å·≈–«‘∏’°“√„π°“√º≈‘µ¬“

·ºπªí®®ÿ∫—π µ“¡°ÆÀ¡“¬«à“¥â«¬¬“ æ.». 2554(4)

‚¥¬¡’¢âÕ§«√√–«—ß„π°“√¥”‡π‘πß“π¥â“π‡´≈≈å‡æ‘Ë¡

‡µ‘¡®“°¡“µ√∞“π·≈–·π«∑“ß„π√–¥—∫ “°≈(5-9) Õ“∑‘

1. °“√æ‘®“√≥“·À≈àß¢Õß‡´≈≈å «—µ∂ÿ¥‘∫

πÈ”¬“ ·≈–«— ¥ÿ°“√∫√√®ÿ∑’Ë„™â„π°√–∫«π°“√º≈‘µ††

1.1 ·À≈àß¢Õß‡´≈≈å∑’Ë„™â„π°“√º≈‘µ À“°

‡ªìπ‡´≈≈å¢ÕßºŸâÕ◊Ëπ®–µâÕßµ√«® Õ∫°“√µ‘¥‡™◊ÈÕ

HIV-1, HIV-2, Hepatitis B virus (HBV surface

and core antigrens), Hepatitis C virus (HCV),

Treponema pallidum (syphilis) À“°‡ªìπ‡´≈≈å

™π‘¥ leucocyte-rich cells  À√◊Õ‡π◊ÈÕ‡¬◊ËÕ  §«√µ√«®

Human T lymphotropic virus (HTLV)-1, HTLV-

2, ·≈– Cytomegalovirus (CMV) ¥â«¬  ∑—Èßπ’È πÈ”¬“

 ”À√—∫µ√«®«‘π‘®©—¬®–µâÕß¡’§ÿ≥¿“æ ·≈–‰¥â√—∫°“√

√—∫√Õßµ“¡¡“µ√∞“π “°≈

1.2 «—µ∂ÿ¥‘∫ πÈ”¬“ ·≈–«— ¥ÿ°“√∫√√®ÿ∑’Ë

„™â „π°√–∫«π°“√º≈‘µ §«√‡≈◊Õ°„™â«—µ∂ÿ¥‘∫·≈–

πÈ”¬“∑’Ëºà“π°“√√—∫√Õß®“° FDA À√◊Õ‡ªìπ™π‘¥

clinical grade  À“°‰¡à “¡“√∂À“‰¥â®–µâÕßµ√«®

 Õ∫§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬°àÕππ”¡“„™â

2. °√–∫«π°“√º≈‘µ §«√æ‘®“√≥“·≈–®—¥

∑”¡“µ√∞“π°“√ªØ‘∫—µ‘ß“π [standard operating

procedure (SOP) À√◊Õ quality procedure (QP)]

„Àâ§√Õ∫§≈ÿ¡°√–∫«π°“√∑—ÈßÀ¡¥ π—∫µ—Èß·µà°“√‡°Á∫

µ—«Õ¬à“ß‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ °“√§—¥‡≈◊Õ°πÈ”¬“·≈–

 “√‡§¡’ °“√¥Ÿ·≈∫”√ÿß√—°…“§√ÿ¿—≥±å·≈– ∂“π∑’Ë
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¢—ÈπµÕπ°“√º≈‘µ °“√ªÑÕß°—π°“√ªπ‡ªóôÕπ®ÿ≈™’æ °“√

ªÑÕß°—π°“√ªπ‡ªóôÕπ¢â“¡„π√–À«à“ß°“√º≈‘µ  Ÿµ√

°“√‡µ√’¬¡º≈‘µ¿—≥±å ÿ¥∑â“¬ °“√∫√√®ÿÀ’∫ÀàÕ ·≈–

°“√¢π àß

3.  ∂“π∑’Ëº≈‘µ °“√º≈‘µ‡´≈≈å„Àâ¥”‡π‘π°“√

µ“¡√“¬≈–‡Õ’¬¥‡™àπ‡¥’¬«°—∫°“√º≈‘µ¬“ª√“»®“°

‡™◊ÈÕµ“¡À≈—°‡°≥±å·≈–«‘∏’°“√„π°“√º≈‘µ¬“·ºπ

ªí®®ÿ∫—π (GMP) ‡æ◊ËÕ„Àâ¡’§«“¡‡ ’Ë¬ßπâÕ¬∑’Ë ÿ¥®“°

°“√ªπ‡ªóôÕπ¢Õß®ÿ≈‘π∑√’¬å Õπÿ¿“§ ·≈–‰æ‚√‡®π

(pyrogen) ‚¥¬‡πâπ∑—°…– °“√Ωñ°Õ∫√¡ ·≈–∑—»π§µ‘

∑’Ë∂Ÿ°µâÕß¢Õß∫ÿ§≈“°√∑’Ë‡°’Ë¬«¢âÕß ‚¥¬∫√‘‡«≥º≈‘µ

¬“ª√“»®“°‡™◊ÈÕ ·∫àß‡ªìπ 4 √–¥—∫ ¥—ßπ’È

√–¥—∫ A ‡ªìπ∫√‘‡«≥‡©æ“– ”À√—∫°“√

ªØ‘∫—µ‘ß“π∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß µ—«Õ¬à“ß‡™àπ ∫√‘‡«≥

‡µ√’¬¡Õ“À“√‡≈’È¬ß‡´≈≈å ‡ª≈’Ë¬πÕ“À“√‡≈’È¬ß‡´≈≈å

∫√√®ÿ ·≈–ª√–°Õ∫Õÿª°√≥åª√“»®“°‡™◊ÈÕ µ“¡ª°µ‘

 ¿“«–‡™àππ’ÈµâÕß∑”¿“¬„µâ laminar air flow ∑’Ë¡’

§«“¡‡√Á«≈¡ ¡Ë”‡ ¡Õ„π™à«ß∑’Ë°”Àπ¥ ¡’°“√√—°…“

 ¿“æ°“√‰À≈¢ÕßÕ“°“»‡ªìπ·π«¢π“π ·≈–¡’°“√

µ√«® Õ∫§«“¡∂Ÿ°µâÕß

√–¥—∫ B ‡ªìπ∫√‘‡«≥ ¿“«–·«¥≈âÕ¡

 ”À√—∫∫√‘‡«≥√–¥—∫ A

√–¥—∫ C ·≈– D ‡ªìπ∫√‘‡«≥ –Õ“¥

 ”À√—∫°“√º≈‘µ¬“ª√“»®“°‡™◊ÈÕ„π¢—ÈπµÕπ∑’Ë¡’§«“¡

«‘°ƒµπâÕ¬°«à“

∑—Èßπ’È µâÕß¡’°“√µ√«®µ‘¥µ“¡ÀâÕß –Õ“¥·≈–

Õÿª°√≥åÕ“°“» –Õ“¥‡ªìπª√–®”„π¢≥–°”≈—ßªØ‘∫—µ‘

ß“π µ”·Àπàß¢Õß°“√µ√«®µ‘¥µ“¡¢÷Èπ°—∫°“√»÷°…“

«‘‡§√“–Àå§«“¡‡ ’Ë¬ß º≈∑’Ë‰¥â√–À«à“ß°“√·∫àßª√–‡¿∑

¢ÕßÀâÕß –Õ“¥ ¢âÕ¡Ÿ≈®“°°“√µ√«®µ‘¥µ“¡ ·≈–

°“√°”Àπ¥µ”·Àπàß«‘°ƒµ

4. °“√§«∫§ÿ¡§ÿ≥¿“æ ‡ªìπ°“√∑¥ Õ∫

Õ¬à“ßµàÕ‡π◊ËÕßµ≈Õ¥°√–∫«π°“√º≈‘µ ‡æ◊ËÕ„Àâ¡—Ëπ„®

„π§ÿ≥¿“æ §«“¡ª≈Õ¥¿—¬ ·≈–§ÿ≥≈—°…≥–¢Õß

º≈‘µ¿—≥±å‡´≈≈å∑’Ë¡’§«“¡ ¡Ë”‡ ¡Õ‡∑’¬∫‡∑à“°—π

µ≈Õ¥√–¬–‡«≈“„π°“√«‘®—¬∑“ß§≈‘π‘° °“√§«∫§ÿ¡

§ÿ≥¿“æÕ¬à“ßπâÕ¬µâÕßª√–°Õ∫¥â«¬°“√∑¥ Õ∫

°“√ªπ‡ªóôÕπ®ÿ≈™’æ (sterility ·≈– mycoplasma)

°“√∑¥ Õ∫∑’Ë∫àß∫Õ°∂÷ß§ÿ≥≈—°…≥–¢Õß‡´≈≈å∑’Ë

µâÕß°“√ (identity) §«“¡∫√‘ ÿ∑∏‘Ï (√«¡∂÷ß endo-

toxin) Õ—µ√“°“√¡’™’«‘µ¢Õß‡´≈≈å (viability) ·≈–

§«“¡·√ß (potency)

5. °“√ª≈àÕ¬ºà“πº≈‘µ¿—≥±å ÀâÕßªØ‘∫—µ‘°“√

µâÕß°”Àπ¥‡°≥±å„π°“√ª≈àÕ¬ºà“πº≈‘µ¿—≥±å (re-

µ“√“ß∑’Ë 1. · ¥ß°“√·∫àßª√–‡¿∑¢ÕßÀâÕß –Õ“¥·≈–Õÿª°√≥åÕ“°“» –Õ“¥®”·π°µ“¡¡“µ√∞“π EN/ISO 14644-1(4)

®”π«πÕπÿ¿“§ Ÿß ÿ¥∑’Ë¬Õ¡„Àâ¡’‰¥â„πª√‘¡“µ√Õ“°“» 1 ≈Ÿ°∫“»°å‡¡µ√
∑’Ë¡’¢π“¥‡∑à“°—∫À√◊Õ„À≠à°«à“∑’Ë√–∫ÿ

‰¡à¡’°“√ªØ‘∫—µ‘ß“π (at rest) °”≈—ßªØ‘∫—µ‘ß“π (in operation)

0.5 ‰¡‚§√‡¡µ√ 5.0 ‰¡‚§√‡¡µ√ 0.5 ‰¡‚§√‡¡µ√ 5.0 ‰¡‚§√‡¡µ√

3,520

3,520

352,000

3,520,000

20

29

2,900

29,000

3,520

352,000

3,520,000

‰¡à√–∫ÿ

20

2,900

29,000

‰¡à√–∫ÿ

A

B

C

D
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lease criteria) ´÷ËßÕ“®‡ªìπ‡°≥±åµ“¡¢âÕ°”Àπ¥

 “°≈ (∂â“¡’) ‡æ◊ËÕª√–‚¬™πå„π°“√‡ª√’¬∫‡∑’¬∫º≈

°“√»÷°…“°—∫°“√»÷°…“Õ◊Ëπ∑—Èß„π√–¥—∫™“µ‘·≈–√–¥—∫

 “°≈

∂Õ¥∫∑‡√’¬π°“√‡µ√’¬¡‡´≈≈åµâπ°”‡π‘¥
µ“¡¡“µ√∞“π “°≈¢Õß°√¡«‘∑¬“»“ µ√å
°“√·æ∑¬å
DMSc Stem Pro: mesenchymal stem cells

(MSC)  ”À√—∫°“√»÷°…“«‘®—¬∑“ß§≈‘π‘°
DMSc Stem Pro ‡ªìπ MSC ®“°‰¢°√–¥Ÿ°

∑’Ë°√¡«‘∑¬“»“ µ√å°“√·æ∑¬å‰¥âæ—≤π“°√–∫«π°“√

‡æ“–‡≈’È¬ß·≈–µ√«® Õ∫§ÿ≥¿“æµ“¡¡“µ√∞“π

 “°≈   ”À√—∫„™â„π°“√»÷°…“«‘®—¬∑“ß§≈‘π‘° π—∫

‡ªìπ translational research ∑’Ëπ”‰ª Ÿà°“√

∫Ÿ√≥“°“√Õß§å§«“¡√Ÿâ®“°°“√«‘®—¬ Ÿà°“√„™âª√–‚¬™πå

„π°“√√—°…“¡“µ√∞“π °√–∫«π°“√ translational

research ‡√‘Ë¡µ—Èß·µà°“√æ—≤π“°√–∫«π°“√∑“ß

ÀâÕßªØ‘∫—µ‘°“√∑’Ë‡°’Ë¬«¢âÕß (laboratory optimization)

∑—Èß¥â“π°“√º≈‘µ·≈–°“√§«∫§ÿ¡§ÿ≥¿“æ °“√µ√«®

 Õ∫§«“¡∂Ÿ°µâÕß¢Õß°√–∫«π°“√º≈‘µ (process

validation) ‡æ◊ËÕ„Àâ¡—Ëπ„®«à“°√–∫«π°“√º≈‘µ‡ªìπ

‰ªÕ¬à“ß∂Ÿ°µâÕß ‡À¡“– ¡  “¡“√∂º≈‘µ‡´≈≈åµâπ

°”‡π‘¥™π‘¥ DMSc Stem Pro ‰¥âµ√ßµ“¡§ÿ≥-

≈—°…≥–∑’Ë·æ∑¬åµâÕß°“√°àÕπ‡¢â“ Ÿà°√–∫«π°“√º≈‘µ

„π≈—°…≥– clinical scale production ÷́Ëß°√¡

«‘∑¬“»“ µ√å°“√·æ∑¬å√—∫Àπâ“∑’Ë„π°“√‡µ√’¬¡·≈–

‡æ“–‡≈’È¬ß‡´≈≈å ≥ Õ“§“√ªØ‘∫—µ‘°“√‡´≈≈åµâπ°”‡π‘¥

´÷Ëß‰¥â√—∫°“√ÕÕ°·∫∫„Àâ Õ¥§≈âÕßµ“¡¡“µ√∞“π

 “°≈ ISO 14644 ·≈– GMP ¡’°“√¥Ÿ·≈√—°…“

∑”§«“¡ –Õ“¥ ·≈–µ√«® Õ∫§«“¡∂Ÿ°µâÕß (clean-

room validation) ‡ªìπª√–®” ¡Ë”‡ ¡Õ ∑ÿ°§√—Èß

∑’Ë¡’°“√ªØ‘∫—µ‘ß“π¿“¬„π clean-room ®–µâÕßµ‘¥

µ“¡ ¿“«–·«¥≈âÕ¡ ∑—Èß∑“ß¥â“π°“¬¿“æ·≈–™’«¿“æ

‰¥â·°à °“√«—¥ª√‘¡“≥ΩÿÉπ §«“¡¥—π Õÿ≥À¿Ÿ¡‘ ·≈–

§«“¡™◊Èπ¿“¬„πÀâÕß √«¡∂÷ß°“√µ‘¥µ“¡°“√ªπ‡ªóôÕπ

®ÿ≈™’æ ‚¥¬°“√‡°Á∫µ—«Õ¬à“ßÕ“°“» ·≈–°“√∑”

settle plate ‰ª‡æ“–‡™◊ÈÕ„πÀâÕß∑¥≈Õß

°“√µ√«® Õ∫§ÿ≥¿“æ¢Õß‡´≈≈åµâπ°”‡π‘¥

¥”‡π‘π§√∫µ“¡¢âÕ°”Àπ¥ “°≈ ISCT(10)  ‰¥â·°à

- °“√µ√«® Õ∫°“√ªπ‡ªóôÕπ®ÿ≈™’æ

- °“√µ√«® Õ∫§«“¡∫√‘ ÿ∑∏‘Ïª√“»®“°°“√

ªπ‡ªóôÕπ endotoxin

- °“√∑¥ Õ∫§ÿ≥ ¡∫—µ‘‡©æ“–¢Õß‡´≈≈åµâπ

°”‡π‘¥ ‚¥¬°“√∑¥ Õ∫ CD marker ∫πº‘«‡´≈≈å

´÷Ëß MSC ®–µâÕß¡’§ÿ≥ ¡∫—µ‘¥—ßπ’È CD34-/ CD45-/

HLA DR-/ CD73+/ CD90+/ CD105+

- °“√∑¥ Õ∫ potency ‚¥¬«‘∏’ colony

forming unit ·≈–°“√∑¥ Õ∫§«“¡ “¡“√∂¢Õß‡´≈≈å

MSC „π°“√‡®√‘≠‰ª‡ªìπ‡´≈≈å‰¢¡—π ‡´≈≈å°√–¥Ÿ°

·≈–‡´≈≈å°√–¥Ÿ°ÕàÕπ (trilineage differentia-

tion)

- °“√∑¥ Õ∫ viability ·≈–°“√π—∫®”π«π

‡´≈≈å

‚¥¬∑—Ë«‰ª°“√‡æ“–‡≈’È¬ß‡´≈≈å„™â‡«≈“ª√–¡“≥

1 ‡¥◊Õπ „π√–À«à“ß°“√‡æ“–‡≈’È¬ß‡´≈≈å¡’°“√¥Ÿ·≈

ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß ‰¥â·°à πÈ”¬“ Õÿª°√≥å °√–∫«π°“√

∫ÿ§≈“°√ ·≈– ∂“π∑’Ë Õ¬à“ß‡§√àß§√—¥µ“¡¢âÕ°”Àπ¥

 “°≈„π°“√‡µ√’¬¡‡´≈≈å ”À√—∫„™â „πºŸâªÉ«¬ „π

√–À«à“ß°√–∫«π°“√º≈‘µ¡’°“√µ‘¥µ“¡§«∫§ÿ¡

§ÿ≥¿“æ∑ÿ°¢—ÈπµÕπ ®π°√–∑—Ëß‰¥âº≈‘µ¿—≥±å‡´≈≈åµâπ

°”‡π‘¥∑’Ëºà“π°“√µ√«® Õ∫§ÿ≥¿“æ®π¡—Ëπ„®®÷ß®–

‡¢â“ Ÿà°√–∫«π°“√¢π àß ‚¥¬„™âµŸâ‡¬Áπ‡§≈◊ËÕπ∑’Ë∑’Ë

 “¡“√∂‡¢¬à“‡´≈≈å ‰¥âµ≈Õ¥°“√‡¥‘π∑“ß®π àß∂÷ß

¡◊Õ·æ∑¬å‡æ◊ËÕπ”‰ª„™â„π°“√æ—≤π“«‘∏’√—°…“ºŸâªÉ«¬

µàÕ‰ª
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‚§√ß°“√«‘®—¬π’È‡ªìπ°“√æ—≤π“»—°¬¿“æ°“√

«‘®—¬¢ÕßÀπà«¬ß“π„π —ß°—¥°√–∑√«ß “∏“√≥ ÿ¢

‡æ◊ËÕ√Õß√—∫ß“π«‘®—¬¥â“π‡´≈≈åµâπ°”‡π‘¥Õ¬à“ß§√∫

«ß®√ µ—Èß·µà°“√®—¥‡µ√’¬¡‡´≈≈åµâπ°”‡π‘¥∑“ßÀâÕß

ªØ‘∫—µ‘°“√µ“¡¡“µ√∞“π “°≈ °“√µ√«® Õ∫

§ÿ≥¿“æ¢Õß‡´≈≈åµâπ°”‡π‘¥ ·≈–°“√π”‡´≈≈åµâπ

°”‡π‘¥‰ª„™â„π°“√»÷°…“«‘®—¬∑“ß§≈‘π‘°  π—∫‡ªìπ°“√

‡µ√’¬¡§«“¡æ√âÕ¡¢ÕßÀπà«¬ß“π¿“§√—∞  ∑—Èß∑“ß

¥â“π∫ÿ§≈“°√∑“ßÀâÕßªØ‘∫—µ‘°“√ §√ÿ¿—≥±å  ∂“π∑’Ë

·≈–°“√æ—≤π“°√–∫«π°“√‡µ√’¬¡‡´≈≈åµâπ°”‡π‘¥

‡æ◊ËÕæ—≤π“ Ÿà«‘∏’√—°…“·π«„À¡à ”À√—∫ª√–™“°√‰∑¬

„πÕπ“§µ À“°¢“¥°“√‡µ√’¬¡°“√∑’Ë¥’ ºŸâªÉ«¬µâÕß

æ÷Ëßæ“¿“§‡Õ°™πÀ√◊ÕÕ“»—¬°“√π”‡¢â“®“°µà“ßª√–‡∑»

´÷Ëß¡’√“§“·æß  πÕ°®“°π—Èπ ¬—ß‡ªìπ°“√æ—≤π“

»—°¬¿“æπ—°«‘®—¬√ÿàπ„À¡à„Àâ “¡“√∂∑”ß“π«‘®—¬‡™‘ß

æ—≤π“∑¥≈Õß ·≈–°“√«‘®—¬ª√–¬ÿ°µå ‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ  “¡“√∂¢¬“¬°“√¥”‡π‘πß“π«‘®—¬‰ª Ÿà

°“√‡æ“–‡≈’È¬ß‡´≈≈å™π‘¥Õ◊Ëπ ∑’Ë¡’ª√–‚¬™πå„π°“√

√—°…“‚√§∑’Ë‡ªìπªí≠À“ ”§—≠∑“ß “∏“√≥ ÿ¢ ·≈–

 π—∫ πÿπ°“√‡æ‘Ë¡»—°¬¿“æ„π°“√·¢àß¢—π¢Õßª√–‡∑»

π”‰ª Ÿà°“√‡ªìπºŸâπ” Medical Hub „π¿Ÿ¡‘¿“§

‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ„πÕπ“§µ

∫∑ √ÿª
°√–∫«π°“√«‘®—¬·≈–æ—≤π“«‘∏’√—°…“·π«„À¡à

‚¥¬„™â‡´≈≈åÀ√◊Õ cell therapy ‡ªìπ°√–∫«π°“√∑’Ë

√Ÿª∑’Ë 2. ¢—ÈπµÕπ°“√‡µ√’¬¡·≈–µ√«® Õ∫§ÿ≥¿“æ DMSc Stem Pro µ—Èß·µà°“√√—∫µ—«Õ¬à“ß‰¢°√–¥Ÿ° (initial con-

trol) „π√–À«à“ß°√–∫«π°“√º≈‘µ (in process control) ·≈–„πº≈‘µ¿—≥±å‡´≈≈åµâπ°”‡π‘¥ (final product

control)

FCM: flow cytometry

Bone Marrow

Cell Isolation

& Expansion

DMSc

StemPro

Shipment

➡
➡

➡

➡
Initial

control

➡
In process

control

➡
Final product

control

-Identity : FCM

-Cell number/viability

-Sterility: Bacteria/fungus

-Endotoxin

-Identity : Monitor morphology

-Cell number/viability

-Sterility: Bacteria/fungus

-Mycoplasma

-Endotoxin

-Identity : Morphology/FCM

-Cell number/viability

-Sterility: Bacteria/fungus

-Mycoplasma

-Endotoxin

-Trilineage differentiation
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‡Õ° “√Õâ“ßÕ‘ß
1. U.S. Department of Health and Human Services Food and Drug Administration Center for Biologics Evaluation

and Research. Guidance for Industry Guidance for Human Somatic Cell Therapy and Gene Therapy. 1998.

2. ¢âÕ∫—ß§—∫·æ∑¬ ¿“«à“¥â«¬°“√√—°…“®√‘¬∏√√¡·Ààß«‘™“™’æ‡«™°√√¡ ‡√◊ËÕß°“√ª≈Ÿ°∂à“¬‡´≈≈åµâπ°Ì“‡π‘¥‡æ◊ËÕ°“√√—°…“ æ.». 2552

√“™°‘®®“πÿ‡∫°…“ ‡≈à¡ 127 µÕπæ‘‡»… 3 ß 11 ¡°√“§¡ 2553.

3. Cuende N,†Izeta A. Clinical translation of stem cell therapies: a bridgeable gap. Cell Stem Cell 2010;6:508-12.

4.  ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“.  §Ÿà¡◊Õ°“√µ√«®ª√–‡¡‘π ∂“π∑’Ëº≈‘µ¬“·ºπªí®®ÿ∫—π µ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢

‡√◊ËÕß °“√°”Àπ¥√“¬≈–‡Õ’¬¥‡°’Ë¬«°—∫À≈—°‡°≥±å·≈–«‘∏’°“√„π°“√º≈‘µ¬“·ºπªí®®ÿ∫—π µ“¡°ÆÀ¡“¬«à“¥â«¬¬“ æ.». 2554

5. U.S. Department of Health and Human Services Food and Drug Administration Center for Biologics Evaluation

and Research. Guidance for Industry  Current Good Tissue Practice (CGTP) and Additional Requirements

for Manufacturers of Human Cells, Tissues, and Cellular and Tissue-Based Products (HCT/Ps). 2011.

´—∫´âÕπ·≈–„™â√–¬–‡«≈“¬“«π“π ‡√‘Ë¡µ—Èß·µà°“√

«‘®—¬æ◊Èπ∞“π„π√–¥—∫ÀâÕß∑¥≈Õß °àÕπ‡¢â“ Ÿà°“√

»÷°…“§«“¡ª≈Õ¥¿—¬„π√–¥—∫ÀâÕß∑¥≈Õß·≈–„π —µ«å

∑¥≈Õß (non-clinical research) µ“¡¢âÕ°”Àπ¥

 “°≈ good laboratory practices (GLP) ®“°π—Èπ

®÷ß‡¢â“ Ÿà°“√»÷°…“«‘®—¬∑“ß§≈‘π‘° (clinical trials)

‚¥¬®–µâÕßºà“π°“√√—∫√Õß®“°§≥–°√√¡°“√®√‘¬-

∏√√¡°“√«‘®—¬„π§π ·≈–®–µâÕß¥”‡π‘π°“√µ“¡¢âÕ

°”Àπ¥ “°≈ good clinical practices (GCP)

Õ¬à“ß‡§√àß§√—¥ °√–∫«π°“√‡µ√’¬¡‡´≈≈å ”À√—∫„™â

„πºŸâªÉ«¬®–µâÕß¥”‡π‘π°“√µ“¡À≈—°‡°≥±å«‘∏’°“√∑’Ë¥’

„π°“√º≈‘µÀ√◊Õ good manufacturing practice

(GMP) À“°º≈°“√»÷°…“«‘®—¬∑“ß§≈‘π‘° æ∫«à“‰¥â

º≈¥’∑—Èß„π‡™‘ßª√– ‘∑∏‘º≈¢Õß°“√√—°…“·≈–§«“¡

ª≈Õ¥¿—¬¢ÕßºŸâªÉ«¬ ®÷ß®– “¡“√∂∫Ÿ√≥“°“√ Ÿà°“√

√—°…“¡“µ√∞“π ”À√—∫„Àâ∫√‘°“√√—°…“æ¬“∫“≈„π

√–∫∫ “∏“√≥ ÿ¢µàÕ‰ª

„πª√–‡∑»‰∑¬∂÷ß·¡â¬—ß‰¡à¡’¡“µ√∞“π À≈—°-

‡°≥±å ·≈–«‘∏’°“√ ∑’Ë„™â‡ªìπ·π«∑“ß„π°“√‡µ√’¬¡

‡´≈≈å ”À√—∫ºŸâªÉ«¬‚¥¬µ√ß ·µàπ—°«‘®—¬°Á “¡“√∂

ª√–¬ÿ°µå„™âÀ≈—°‡°≥±å·≈–«‘∏’°“√„π°“√º≈‘µ¬“

·ºπªí®®ÿ∫—πÀ√◊Õ good manufacturing practices

(GMP) ¢Õß ”π—°ß“π§≥–°√√¡°“√Õ“À“√·≈–¬“

ª√–°Õ∫„π°“√∑”ß“π√à«¡°—∫¡“µ√∞“π À≈—°‡°≥±å

·≈–«‘∏’°“√„π√–¥—∫ “°≈ ‰¥â·°à good tissue prac-

tice (GTP), guidance for FDA reviewers and

sponsors: content and review of chemistry,

manufacturing, and control (CMC) information

for human somatic cell therapy investigational

new drug applications (INDs), guidelines for

the clinical translation of stem cells, ISO 15189

medical laboratories: requirements for quality

and competence ·≈– ISO 15190 medical

laboratories: requirements for safety ‡æ◊ËÕ„Àâ

¡—Ëπ„®«à“‡´≈≈å∑’Ë‰¥â¡’§ÿ≥¿“æµ√ßµ“¡∑’Ë·æ∑¬åµâÕß°“√

ª≈Õ¥¿—¬ ”À√—∫ºŸâªÉ«¬ ·≈–¡’¡“µ√∞“π‡¥’¬«°—π°—∫

°“√‡µ√’¬¡‡´≈≈å™π‘¥π—Èπ„πÀπà«¬ß“πÕ◊Ëπ ∑—Èß„π√–¥—∫

™“µ‘·≈–√–¥—∫ “°≈
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6. U.S. Department of Health and Human Services Food and Drug Administration Center for Biologics Evaluation

and Research. Guidance for FDA Reviewers and Sponsors Content and Review of Chemistry, Manufacturing,

and Control (CMC) Information for Human Somatic Cell Therapy Investigational New Drug Applications

(INDs). 2008.

7. International Society for Stem Cell Research (ISSCR). Guidelines for stem cell research and clinical translation.

2016.

8. ISO (the International Organization for Standardization). ISO 15189 Medical laboratories : Requirements for

quality and competence. 3rd ed. 2012.

9. ISO (the International Organization for Standardization). ISO 15190 Medical laboratories : Requirements for

safety. 1st ed. 2003.

10. See comment in Pub Med Commons below Dominici M, Le Blanc K, Mueller I, Slaper-Cortenbach I, Marini

F, Krause D, et al. Minimal criteria for defining multipotent mesenchymal stromal cells. The International

Society for Cellular Therapy position statement. Cytotherapy 2006;8:315-7.
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°“√ª√–¡“≥√–¬–‡«≈“°“√µ“¬„π»æ‚§√ß°√–¥Ÿ°
(postmortem interval estimation in skeletal remains)

ªÕßæ≈ ‰µ√‡∑æ™π–¿—¬
¿“§«‘™“π‘µ‘‡«™»“ µ√å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫∑π”
ª√–‚¬™πå¢Õß°“√ª√–¡“≥√–¬–‡«≈“µ“¬¢Õß»æ®“°‚§√ß°√–¥Ÿ°π—Èπ¡’ª√–‚¬™πåÕ¬à“ß¡“°„π°“√

ª√–‡¡‘π‡∫◊ÈÕßµâπ∂÷ß§«“¡ ”§—≠∑“ßπ‘µ‘‡«™ ‚¥¬µ√«® Õ∫®“° ¿“æ§«“¡ ¥„À¡à¢Õß°√–¥Ÿ° ª√–°Õ∫°—∫∫√‘∫∑

„π ∂“π∑’Ë‡°‘¥‡Àµÿ(1,2)  ‚¥¬·æ∑¬åπ‘µ‘‡«™À√◊Õπ—°π‘µ‘¡“πÿ…¬«‘∑¬“„π°√≥’∑’Ë»æ‚§√ß°√–¥Ÿ°π—Èπ‡ ’¬™’«‘µ¡“‰¡àπ“π

„π¢≥–∑’Ë‚§√ß°√–¥Ÿ°¢ÕßºŸâ‡ ’¬™’«‘µ¡“π“π°«à“ 70 ªï®–∂Ÿ°»÷°…“·≈–µ√«® Õ∫‚¥¬π—°‚∫√“≥§¥’(3)

°“√ª√–¡“≥√–¬–‡«≈“°“√µ“¬¡’∫∑∫“∑„π°“√™à«¬æπ—°ß“π Õ∫ «π„Àâ®”°—¥«ßºŸâ Ÿ≠À“¬‰¥â·§∫≈ß

·≈–™à«¬„Àâ¡’‚Õ°“ √–∫ÿ∫ÿ§§≈∑“ßπ‘µ‘‡«™‰¥â·¡àπ¬”¡“°¢÷Èπ(1)

ºŸâµ√«®™—π Ÿµ√»æ‚§√ß°√–¥Ÿ°§«√¡’§«“¡√Ÿâ§«“¡‡¢â“„®„πªí®®—¬µà“ßÊ∑’Ë¡’º≈µàÕ°“√‡ ◊ËÕ¡ ≈“¬¢Õß√à“ß°“¬

 ‘Ëß¡’™’«‘µ (forensic taphonomy) ´÷Ëß®–™à«¬„ÀâºŸâµ√«®™—π Ÿµ√‡¢â“„®∂÷ß°≈‰°°“√‡°‘¥≈—°…≥– ‘Ëßµ√«®æ∫µà“ßÊ

∫π‚§√ß°√–¥Ÿ°·≈– “¡“√∂·ª≈º≈ ‘Ëßµ√«®æ∫¥—ß°≈à“«‰¥âÕ¬à“ß∂Ÿ°µâÕß«à“‡°‘¥®“°ªí®®—¬„¥  ¢Õ∫‡¢µÀ—«¢âÕ

‡∫◊ÈÕßµâπ∑’Ëπà“ π„®¢Õß forensic taphonomy ¡’¥—ßµàÕ‰ªπ’È(4,5,6)

1. π‘‡«»«‘∑¬“¢Õß°“√‡πà“·≈–®ÿ≈™’««‘∑¬“À≈—ß°“√µ“¬ (human decomposition ecology and post-

mortem microbiology)

2. ªí®®—¬ ‘Ëß·«¥≈âÕ¡„π¥‘π∑’Ë àßº≈µàÕ ¿“æ‚§√ß°√–¥Ÿ°∑’Ë∂Ÿ°Ωíß (effects of burial environment on

osseous remains)

422
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3. ªí®®—¬ ‘Ëß·«¥≈âÕ¡„π·¡àπÈ” À√◊ÕπÈ”∑–‡≈∑’Ë

 àßº≈µàÕ ¿“æ‚§√ß°√–¥Ÿ° (fluvial and marine

environmental alterations of bone)

4. ªí®®—¬¢Õßª√–‡æ≥’«—≤π∏√√¡ °“√∑”æ‘∏’»æ

∑’Ë àßº≈µàÕ ¿“æ‚§√ß°√–¥Ÿ° (contemporary cultural

alterations to bone)

5. ≈—°…≥– ‘Ëßµ√«®æ∫·≈–°“√°√–®“¬¢Õß»æ

‚§√ß°√–¥Ÿ°∑’Ë∂Ÿ° —µ«åª√–®”∂‘Ëπ°—¥·∑– (faunal dis-

persal, reconstruction, and gnawing damage to

bone in terrestrial environments)

6. °“√‡ª≈’Ë¬π·ª≈ß ¿“æ¢Õß‚§√ß°√–¥Ÿ°´÷Ëß

‡°‘¥¢÷Èπ®“°°“√°√–∑”º‘¥∑“ßÕ“≠“¢Õß¡πÿ…¬å (depo-

sition and dispersal of human remains as a re-

sult of criminal acts)

7. ªí®®—¬∑’Ë àßº≈„Àâ°√–¥Ÿ°‡ª≈’Ë¬π ’À≈—ßµ“¬„π

ª√–‡¥Áπ∑“ßπ‘µ‘‡«™ (taphonomic bone staining

and color changes in forensic contexts)

8. °“√«‘‡§√“–Àå°“√∫“¥‡®Á∫¢Õß‚§√ß°√–¥Ÿ°

(taphonomy and the timing of bone fractures in

trauma analysis)

®–‡ÀÁπ‰¥â«à“¢Õ∫‡¢µ§«“¡√Ÿâ¥—ß°≈à“« “¡“√∂™à«¬

µÕ∫ªí≠À“∑“ßπ‘µ‘¡“πÿ…¬«‘∑¬“‰¥âÀ≈“¬ª√–°“√ ‡™àπ

„™â®”≈Õß‡Àµÿ°“√≥å∑’Ë‡°‘¥¢÷Èπ°—∫‚§√ß°√–¥Ÿ°À≈—ßµ“¬

(reconstruction of postmortem events) ·¬°°“√

∫“¥‡®Á∫¢Õß‚§√ß°√–¥Ÿ°´÷Ëß‡°‘¥¢÷Èπ°àÕπµ“¬ÕÕ°®“°

°“√ºÿ°√àÕπÀ√◊Õ∂Ÿ° —µ«å°—¥·∑–¢Õß°√–¥Ÿ° ·≈–„™â

ª√–¡“≥√–¬–‡«≈“°“√‡ ’¬™’«‘µ¢Õß»æ ‡ªìπµâπ(7)

ºŸâÕà“π∑à“π„¥∑’Ë π„®„π√“¬≈–‡Õ’¬¥ª√–‚¬™πå¢Õß

forensic taphonomy „π°“√µÕ∫ªí≠À“°“√™—π Ÿµ√

»æ‚§√ß°√–¥Ÿ° “¡“√∂»÷°…“‡æ‘Ë¡‰¥â®“°µ”√“ foren-

sic taphonomy: the postmortem fate of human

remains(4), advances in forensic taphonomy:

method, theory, and archaeological perspec-

tives(5), manual of forensic taphonomy(6)

„π∫∑§«“¡π’È®–°≈à“«∂÷ß°“√ª√–¬ÿ°µå„™â§«“¡√Ÿâ

forensic taphonomy ‡æ◊ËÕ™à«¬„π°“√ª√–¡“≥√–¬–

‡«≈“°“√‡ ’¬™’«‘µ¢Õß»æ‚§√ß°√–¥Ÿ°‚¥¬„™â·π«∑“ß

¥—ßµàÕ‰ªπ’È

1. ≈—°…≥–°√–¥Ÿ°∑’Ë¬—ß¡’§«“¡ ¥ (character-

istics of fresh bone)

2. ≈—°…≥–°√–¥Ÿ°∑’Ë∂Ÿ° —µ«å°—¥·∑– (animal

scavenging)

3. ≈—°…≥–°√–¥Ÿ°∑’Ë¡’°“√ºÿ°√àÕπ (bone

weathering)

4. °“√„™â‡∑§π‘§Õ◊ËπÊ ·≈–·π«‚πâ¡ß“π«‘®—¬∑’Ë

πà“ π„®„πÕπ“§µ

1. ≈—°…≥–°√–¥Ÿ°∑’Ë¬—ß¡’§«“¡ ¥ (charac-
teristics of fresh bone)

Schultz(2) ‰¥â·π–π”≈—°…≥– ”§—≠¢Õß‚§√ß

°√–¥Ÿ°∑’Ë¬—ß¡’§«“¡ ¥  “¡“√∂„™â·¬°‚§√ß°√–¥Ÿ°

‚∫√“≥§¥’ÕÕ°®“°‚§√ß°√–¥Ÿ°∑’Ëµ“¬¡“‰¡àπ“π‰¥â‚¥¬

°“√¥Ÿ¥â«¬µ“‡ª≈à“ ‡π◊ËÕß®“°°√–¥Ÿ°∑’Ë¬—ß ¥Õ¬Ÿà®–¡’‰¢¡—π

¢Õß‡À≈« ·≈–§Õ≈≈“‡®π§â“ßÕ¬Ÿà  àßº≈„Àâ°√–¥Ÿ°¡’

 ’‡À≈◊Õß (√Ÿª∑’Ë 1) ·≈–ºŸâµ√«®¬—ß§ß “¡“√∂‡ÀÁπ·≈–

 —¡º— ‰¥â∂÷ß§«“¡‡ß“¡—π¢Õßº‘«°√–¥Ÿ° (greasy surface

texture)

≈—°…≥–Õ◊Ëπ∑’Ë™à«¬°“√«‘π‘®©—¬«à“»æ√“¬π’È‡ªìπ‚§√ß

°√–¥Ÿ°∑’Ëµ“¬¡“‰¡àπ“π·≈–¡’§«“¡ ”§—≠∑“ßπ‘µ‘‡«™

- °“√æ∫‡π◊ÈÕ‡¬◊ËÕ À√◊Õ‡ âπ‡ÕÁπµ‘¥Õ¬Ÿà∫πº‘«°√–¥Ÿ°

(√Ÿª∑’Ë 1)

- °“√æ∫°√–¥Ÿ°ÕàÕπ√à«¡¥â«¬ ‡™àπ ∫√‘‡«≥ cos-

tal cartilage, hyaline cartilage ‡ªìπµâπ

- ‰¥â°≈‘Ëπ¢Õß°“√‡πà“ (decomposition) √à«¡

¥â«¬

- ¡’πÈ”Àπ—°¡“°°«à“‚§√ß°√–¥Ÿ°∑’Ë·Àâß·≈â«
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√Ÿª∑’Ë 1. · ¥ß„Àâ‡ÀÁπ∂÷ß≈—°…≥–¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’Ë¬—ßÀ≈ß‡À≈◊ÕÕ¬Ÿà∫π°√–¥Ÿ° ·≈– ’¢Õß°√–¥Ÿ° ¥¬—ß‡ÀÁπ‡ªìπ ’‡À≈◊Õß (¿“§

«‘™“π‘µ‘‡«™»“ µ√å §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬)

‚¥¬∑—Ë«‰ª‚§√ß°√–¥Ÿ°∑’Ë¬—ß¡’§«“¡ ¥Õ¬Ÿà¡—°®–

µ“¬¡“‰¡àπ“π‡°‘π 1 ªï(8)

2. ≈—°…≥–°√–¥Ÿ°∑’Ë∂Ÿ° —µ«å°—¥·∑– (animal
scavenging)

 —µ«å¡’‡¢’È¬«°‘π‡π◊ÈÕ “¡“√∂∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π

·ª≈ßÀ≈—ßµ“¬∫π‚§√ß°√–¥Ÿ° ·≈–Õ“®∑”„Àâ·æ∑¬åºŸâ

™—π Ÿµ√‡°‘¥§«“¡ —∫ π‰¥â«à“≈—°…≥–∑’Ë‡ÀÁππ—Èπ‡ªìπ

≈—°…≥–∑’Ë‡°‘¥®“° “‡Àµÿ„¥ ·≈–Õ“® àßº≈∂÷ß°“√

≈ß “‡Àµÿ°“√µ“¬∑’Ë∂Ÿ°µâÕß‰¥â Õ¬à“ß‰√°Áµ“¡≈—°…≥–

°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èπ‚¥¬ —µ«åπ—Èπ¡’≈”¥—∫·∫∫·ºπ

∑’Ë “¡“√∂∑”π“¬‰¥â ·≈– “¡“√∂π”¡“™à«¬ª√–¡“≥

√–¬–‡«≈“°“√µ“¬‰¥â  ‚¥¬ Haglund(4) ‰¥â√«∫√«¡

¢âÕ¡Ÿ≈®“°»æ®”π«π 37 √“¬„π‡¢µæ◊Èπ∑’Ë Pacific

Northwest ´÷Ëß∂Ÿ° ÿπ—¢ (canids) °—¥·∑– ·≈–∑√“∫

√–¬–‡«≈“°“√µ“¬∑’Ë·πàπÕπ ‰¥âº≈ √ÿªµ“¡µ“√“ß

∑’Ë 1

 “¡“√∂≈”¥—∫æƒµ‘°√√¡°“√°‘π»æ¢Õß ÿπ—¢

(canids) ‰¥â¥—ßµàÕ‰ªπ’È

Stage 0: º‘«Àπ—ß °≈â“¡‡π◊ÈÕ∫√‘‡«≥„∫Àπâ“

·≈–§Õ®–∂Ÿ°°—¥·∑–‡ªìπ≈”¥—∫·√° √«¡∂÷ßÕ«—¬«–

„π≈”§Õ Õ“®æ∫§«“¡‡ ’¬À“¬∫√‘‡«≥‡∫â“µ“À√◊Õ
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Early scavenging of soft tissue with no body unit removal

Destruction of the ventral thorax accompanied by evisceration and

  removal of one or both upper extremities including scapulae and

  partial or complete clavicles

Lower extremities fully or partially removed

All skeletal elements disarticulated except for segments of the

  vertebral column

Total disarticulation with only cranium and other assorted skeletal

elements or fragments recovered

µ“√“ß∑’Ë 1. °“√‡ª≈’Ë¬π·ª≈ß„π√–¬–µà“ßÊ¢Õß‚§√ß°√–¥Ÿ°´÷Ëß∂Ÿ° ÿπ—¢°—¥·∑– ·≈–™à«ß√–¬–‡«≈“°“√µ“¬„π·µà≈–

√–¬–(4)

°√–¥Ÿ°®¡Ÿ°‰¥â ≈—°…≥–º‘«Àπ—ß´÷Ëß∂Ÿ° ÿπ—¢°—¥·∑–®–

ª√“°Ø≈—°…≥–‡ªìπ V-shaped punctures (√Ÿª

∑’Ë 2)

Stage 1: °“√°‘π»æ¢Õß ÿπ—¢®–‡°‘¥µàÕ

‡π◊ËÕß‰ª∑’ËÀπâ“Õ° ¡’°“√°—¥°‘πÕ«—¬«–¿“¬„π (evis-

ceration) ·≈–‚§√ß √â“ß°√–¥Ÿ°¢ÕßÀπâ“Õ° (ster-

num, proximal clavicles, sternal ends of the

ribs) ·¢π·≈– –∫—°Õ“®∂Ÿ°°—¥·∑–®πÀ≈ÿ¥¢â“ß„¥

¢â“ßÀπ÷Ëß À√◊Õ∑—Èß Õß¢â“ß „π™à«ß∑â“¬¢Õß√–¬–π’È®–

æ∫«à“°≈â“¡‡π◊ÈÕ∫√‘‡«≥™àÕßÕ° Õÿâß‡™‘ß°√“π·≈–µâπ¢“

®–∂Ÿ°°—¥·∑–‰ª®π‡°◊Õ∫À¡¥

Stage 2: ¢“∑—Èß Õß¢â“ß®–∂Ÿ°°—¥·∑–®πÀ≈ÿ¥

ÕÕ°®“°√à“ß°“¬∫“ß à«π À√◊Õ∑—ÈßÀ¡¥

Stage 3: æ∫«à“°√–¥Ÿ°∑—ÈßÀ¡¥®–∂Ÿ°°—¥·∑–

®πÀ≈ÿ¥ÕÕ°®“°°—π‡°◊Õ∫À¡¥ ¬°‡«âπ∫√‘‡«≥°√–¥Ÿ°

 —πÀ≈—ß∑’Ë¬—ß‡™◊ËÕ¡µ‘¥°—πÕ¬Ÿà∫“ß à«π

Stage 4:æ∫«à“°√–¥Ÿ°∑—ÈßÀ¡¥°√–®—¥°√–®“¬

√Ÿª∑’Ë 2. · ¥ß≈—°…≥–¢Õß V-shaped tooth punctures ∫πº‘«Àπ—ß´÷Ëß‡°‘¥®“° ÿπ—¢°—¥·∑–(4)

Ranger of observed

postmortem interval

4 hours to 14 days

22 days to 2.5 months

2 to 4.5 months

2 to 11 months

5 to 52 months

Stage

0

1

2

3

4

Condition of remains
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No cracking or flaking; greasy; soft tissue present

Cracking parallel to fiber structure (longitudinal) in long bones

Flaking of outer surface, usually associated with cracks; flakes are long and

  thin with one edge attached to bone; crack edge angular; exfoliation started

Bone surface rough, fibrous texture; crack edge angular; exfoliation started

  crack edges rounded

Bone surface coarse, rough, and fibrous; large and small splinters loosely

  attached; weathering penetrates to inner cavities; cracks open

Bone mechanically falling apart into pieces, very fragile

Definition of weathering stage

Õ“®æ∫‡»…°√–¥Ÿ° (fragments) §àÕπ¢â“ß¡“° ·≈–

Õ“®‡°Á∫°Ÿâ‚§√ß°√–¥Ÿ°®“° ∂“π∑’Ë‡°‘¥‡Àµÿ‰¥â ‰¡à¡“°

Õ¬à“ß‰√°Áµ“¡¡’ªí®®—¬∫“ßª√–°“√ “¡“√∂

√∫°«πÀ√◊Õ¢—¥¢«“ß≈”¥—∫æƒµ‘°√√¡°“√°—¥·∑–»æ

¢Õß ÿπ—¢(4) µ—«Õ¬à“ß‡™àπ »æ„ à‡ ◊ÈÕºâ“Àπ“Ê ∂Ÿ°

Ωíß¥‘π ®¡Õ¬Ÿà„ππÈ” À√◊Õ∂Ÿ°ÀàÕ¥â«¬æ≈“ µ‘° ‡ªìπµâπ

À√◊Õ∫√‘‡«≥„¥¢Õß»æ∑’Ë¡’∫“¥·º≈‡≈◊Õ¥ÕÕ°

ªπ‡ªóôÕπªí  “«– Õÿ®®“√– “¡“√∂¥÷ß¥Ÿ¥ ÿπ—¢„Àâ¡“

°—¥·∑–∫√‘‡«≥¥—ß°≈à“«°àÕπ√à“ß°“¬ à«πÕ◊Ëπ‰¥â‡™àπ

°—π

ºŸâµ√«®™—π Ÿµ√§«√µ√–Àπ—°‰«â‡ ¡Õ«à“µ—«‡≈¢

√–¬–‡«≈“°“√µ“¬„π·µà≈–√–¬–¢Õß Haglund(4)

π—Èπ‰¡à “¡“√∂π”¡“„™â„πª√–‡∑»‰∑¬‰¥â ‚¥¬µ√ß

‡π◊ËÕß®“° ¿“æ·«¥≈âÕ¡·≈– —µ«åª√–®”∂‘ËπÕ“®¡’

æƒµ‘°√√¡·µ°µà“ß°—π Õ“®∑”„Àâ°“√ª√–¡“≥√–¬–

‡«≈“°“√µ“¬¡’§«“¡§≈“¥‡§≈◊ËÕπ‰¥â¡“° ·µàÕ¬à“ß

πâÕ¬°“√·∫àß√–¬–¥—ß°≈à“«¬—ß¡’ª√–‚¬™πå„π°“√

ªØ‘∫—µ‘ß“π„π ∂“π∑’Ë‡°‘¥‡Àµÿ‡∫◊ÈÕßµâπ‚¥¬„™âæ‘®“√≥“

ª√–°Õ∫°—∫∫√‘∫∑Õ◊Ëπ„π ∂“π∑’Ë‡°‘¥‡Àµÿ (crime

scene context)

3. ≈—°…≥–°√–¥Ÿ°∑’Ë¡’°“√ºÿ°√àÕπ (bone

weathering)
Behrensmeyer(8) ‰¥â»÷°…“°“√ºÿ°√àÕπ¢Õß

°√–¥Ÿ° —µ«å∫πæ◊Èπ¥‘π·≈–‰¥â®”·π°°“√ºÿ°√àÕπ¥—ß

°≈à“«ÕÕ°‡ªìπ 6 √–¬– ª√“°Ø¥—ßµ“√“ß∑’Ë 2

 “¡“√∂≈”¥—∫°“√ºÿ°√àÕπ¢Õß°√–¥Ÿ°‰¥â¥—ßπ’È

(√Ÿª∑’Ë 3)

Stage 0: ¬—ß‰¡àæ∫√Õ¬·µ° (cracking) ∫π

º‘«°√–¥Ÿ°  “¡“√∂‡ÀÁπ≈—°…≥–º‘«¡—π‡ß“ (greasy)

À√◊Õæ∫‡π◊ÈÕ‡¬◊ËÕ ‡ Áπ‡ÕÁπµ‘¥Õ¬Ÿà∫π°√–¥Ÿ°

Stage 1: ‡√‘Ë¡æ∫√Õ¬·µ° (cracking) ∫π

º‘«°√–¥Ÿ°¢π“π°—∫·π«‚§√ß √â“ß (longitudinal in

long bone)

Stage 2: æ∫√Õ¬·µ°‡æ‘Ë¡¢π“¥¡“°¢÷Èπ

(flaking) ∫πº‘«°√–¥Ÿ°

Stage 3: æ∫≈—°…≥–º‘«°√–¥Ÿ°‡√‘Ë¡À¬“∫¢÷Èπ

·≈–‡√‘Ë¡·µ°ÕÕ°‡ªìπ·ºàπÊ (patches of rough,

weathered bone) √Õ¬·µ°¥—ß°≈à“«¡—°®–‰¡à≈÷°

‡°‘π°«à“ 1.5 ¡¡. ®“°º‘«°√–¥Ÿ°

Stage 4; √Õ¬·µ°¥—ß°≈à“«®–≈ß≈÷°‰ª∂÷ß™—Èπ

„π¢Õß°√–¥Ÿ°

Stage 5: °√–¥Ÿ°®–¡’§«“¡°√àÕπÕ¬à“ß¡“°

·≈–À—°‰¥âßà“¬

µ“√“ß∑’Ë 2. ≈—°…≥–°“√ºÿ°√àÕπ¢Õß°√–¥Ÿ°„π·µà≈–√–¬– ·≈–‡«≈“°“√µ“¬(8)

Range in years

since death

0–1

0–3 or 4

2–6 or 7

4–15+

6–15+

6–15+

Stage

0

1

2

3

4

5
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4. °“√„™â‡∑§π‘§Õ◊ËπÊ ·≈–·π«‚πâ¡ß“π«‘®—¬
∑’Ëπà“ π„®„πÕπ“§µ

πÕ°®“°°“√¥Ÿ≈—°…≥–¢Õß°√–¥Ÿ° (morpho-

logy) ¥â«¬µ“‡ª≈à“‡æ◊ËÕª√–¡“≥√–¬–‡«≈“°“√µ“¬

·≈â«π—Èπ π—°π‘µ‘¡“πÿ…¬«‘∑¬“¬—ß‰¥âæ¬“¬“¡§‘¥§âπ

‡∑§π‘§Õ◊Ëπ∑’Ë¡’§«“¡‡ªìπ objective ¡“°¢÷Èπ¡“™à«¬

¢âÕ®”°—¥¢Õß§«“¡‡ªìπ‰ª‰¥â„π°“√π”‰ª„™âß“π®√‘ß

§◊Õ °≈ÿà¡µ—«Õ¬à“ß∑’Ë„™â„π°“√«‘®—¬π—Èπ¡’πâÕ¬¡“°®π àßº≈

„Àâº≈≈—æ∏å∑“ß ∂‘µ‘¡’§«“¡πà“‡™◊ËÕ∂◊ÕπâÕ¬ „πÀ—«¢âÕπ’È

®–¬°µ—«Õ¬à“ßß“π«‘®—¬∑’Ëπà“ π„®·≈–¡’»—°¬¿“æ„π

°“√æ—≤π“µàÕ‰ª„πÕπ“§µ

4.1 °“√»÷°…“‚¥¬„™â “√≈Ÿ¡‘πÕ≈

√Ÿª∑’Ë 3. · ¥ß≈—°…≥–°“√ºÿ°√àÕπ„π·µà≈–√–¬–¢Õß°√–¥Ÿ°(8)
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Introna ·≈–§≥–(9) π”°√–¥Ÿ°µâπ¢“®“°»æ

∑’Ë∑√“∫√–¬–‡«≈“°“√‡ ’¬™’«‘µ∑’Ë·πàπÕπ®”π«π 80

™‘Èπ¡“ªÉπ®π‡À≈◊Õ 30 ¡°. ·≈–À¬¥¥â«¬ “√≈Ÿ¡‘πÕ≈

0.1 ¡≈. ‡æ◊ËÕ„Àâ ‰ª∑”ªØ‘°‘√‘¬“°—∫Œ’‚¡‚°≈∫‘π∑’Ë¬—ß

µ°§â“ßÕ¬Ÿà„π°√–¥Ÿ° æ∫«à“ªØ‘°‘√‘¬“≈Ÿ¡‘π‘Õ≈‡√◊Õß· ß

Õ¬à“ß™—¥‡®πÀ≈—ß®“°À¬¥‰ª‡æ’¬ß‰¡à°’Ë«‘π“∑’„π°≈ÿà¡

µ—«Õ¬à“ß∑—ÈßÀ¡¥ 20 √“¬∑’Ë¡’√–¬–‡«≈“°“√µ“¬µ—Èß·µà

1 ‡¥◊Õπ-3 ªï „π¢≥–∑’Ë°≈ÿà¡µ—«Õ¬à“ß 10 √“¬´÷Ëß¡’

√–¬–‡«≈“°“√µ“¬µ—Èß·µà 50-60 ªïπ—Èπ  „Àâº≈°“√

∑¥≈Õß‡ªìπ∫«°‡æ’¬ß·§àµ—«Õ¬à“ß‡¥’¬«‡∑à“π—Èπ

4.2 °“√»÷°…“‚¥¬„™â‰Õ‚´‚∑ª

Howard ·≈–§≥–(10) ‰¥â»÷°…“ª√–‚¬™πå¢Õß

°“√„™âÕ—µ√“°“√ ≈“¬µ—«¢ÕßæÕ‚≈‡π’¬¡ ¬Ÿ‡√‡π’¬¡

·≈–‡√‡¥’¬¡¡“™à«¬ª√–¡“≥√–¬–‡«≈“°“√µ“¬ ·≈–

 “¡“√∂·¬°√–¬–‡«≈“°“√µ“¬¢Õß‚§√ß°√–¥Ÿ°‰¥â‡ªìπ

3 √–¬– ‰¥â·°à

4.2.1 ¬ÿ§‚∫√“≥ (archaeological period)-

µ“¬¡“π“π‡°‘π°«à“ 150 ªï

4.2.2 ¬ÿ§ª√–«—µ‘»“ µ√å (historic period)-

µ“¬√–À«à“ß 75-149 ªï

4.2.3 °“√µ“¬‡°‘¥¢÷Èπ‰¡àπ“π (recent period)-

µ“¬¡“π“ππâÕ¬°«à“ 75 ªï

ß“π«‘®—¬„π¥â“π°“√ª√–¡“≥√–¬–‡«≈“µ“¬∑’Ë

»÷°…“®“°ª√–‡∑»‰∑¬π—Èπ¡’πâÕ¬¡“°‡π◊ËÕß®“°¢âÕ

®”°—¥À≈“¬ª√–°“√ Õ“∑‘‡™àπ §«“¡¢“¥·§≈π°≈ÿà¡

µ—«Õ¬à“ß∑’Ë®–π”¡“»÷°…“ ¢âÕ®”°—¥¥â“π®√‘¬∏√√¡«‘®—¬

Õ¬à“ß‰√°Áµ“¡°“√»÷°…“¥—ß°≈à“«Õ“®∑”‡°Á∫¢âÕ¡Ÿ≈

¬âÕπÀ≈—ß‰¥â®“°µ—«Õ¬à“ß√“¬∑’Ë√Ÿâ√–¬–‡«≈“°“√µ“¬

∑’Ë·πàπÕπ Õ¬à“ß‡™àπ°“√»÷°…“¢Õß Haglund(4) ‡ªìπ

µâπ

 √ÿª
°“√ª√–¡“≥√–¬–‡«≈“°“√µ“¬„π»æ‚§√ß-

°√–¥Ÿ°‡ªìπ‡√◊ËÕß∑’Ë∑â“∑“¬§«“¡ “¡“√∂¢Õß·æ∑¬å

π‘µ‘‡«™·≈–π—°π‘µ‘¡“πÿ…¬«‘∑¬“ ‡π◊ËÕß®“°¡’ªí®®—¬

À≈“¬Õ¬à“ß¡“√∫°«π§«“¡∂Ÿ°µâÕß·¡àπ¬”¢Õß°“√

ª√–‡¡‘π §«“¡√Ÿâ„πªí®®ÿ∫—ππ’È “¡“√∂„™â°“√¥Ÿ≈—°…≥–

√Ÿª√à“ßÀ≈“¬ª√–°“√∑’Ëª√“°Ø¢Õß°√–¥Ÿ°¡“™à«¬„π

°“√ª√–¡“≥√–¬–‡«≈“°“√µ“¬‰¥â ‡™àπ ≈—°…≥–

¢Õß°√–¥Ÿ°∑’Ë¬—ß¡’§«“¡ ¥ ≈—°…≥–¢Õß°√–¥Ÿ°∑’Ë∂Ÿ°

 —µ«å°—¥·∑– À√◊Õ≈—°…≥–°“√ºÿ°√àÕπ¢Õß°√–¥Ÿ°

Õ¬à“ß‰√°Áµ“¡ºŸâ™—π Ÿµ√§«√µ√–Àπ—°«à“§«“¡√Ÿâ‡À≈à“π’È

∂Ÿ° √â“ß¢÷Èπ„π∫√‘∫∑ ¿“æ·«¥≈âÕ¡·≈– ¿“æ

Õ“°“»µà“ß°—∫ª√–‡∑»‰∑¬ À“°π”µ—«‡≈¢¥—ß°≈à“«

‰ª„™â‚¥¬µ√ßÕ“®∑”„Àâ‡°‘¥§«“¡§≈“¥‡§≈◊ËÕπ„π°“√

ª√–¡“≥√–¬–‡«≈“°“√µ“¬‰¥â¡“°
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Massive bleeding À√◊Õ¿“«–‡ ’¬‡≈◊Õ¥ª√‘¡“≥¡“°‡ªìπ¿“«–©ÿ°‡©‘π∑’ËµâÕß‰¥â√—∫«‘π‘®©—¬·≈–√—°…“Õ¬à“ß

‡√àß¥à«π∑—Èß„π·ßà°“√√—°…“∑“ß»—≈¬°√√¡·≈–°“√„Àâ‡≈◊Õ¥ ¡‘©–π—ÈπÕ“®‡ªìπÕ—πµ√“¬∂÷ß·°à™’«‘µ‰¥â  “‡Àµÿ ”§—≠

¢Õß massive bleeding §◊Õ Õÿ∫—µ‘‡Àµÿ™π‘¥√ÿπ·√ß

®ÿ¥ª√– ß§å„π°“√√—°…“ºŸâªÉ«¬∑’Ë¡’ massive bleeding(1)

1. ‡æ◊ËÕ„Àâ¡’‡≈◊Õ¥·≈–ÕÕ° ‘́‡®π‰ª‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕµà“ßÊ‰¥âÕ¬à“ß‡æ’¬ßæÕ

2. À¬ÿ¥¿“«–‡≈◊Õ¥ÕÕ°

3. °“√„Àâ à«πª√–°Õ∫¢Õß‡≈◊Õ¥‡æ◊ËÕ·°â ‰¢¿“«– coagulopathy

„π∫∑§«“¡π’È®–æŸ¥∂÷ß°“√„Àâ à«πª√–°Õ∫¢Õß‡≈◊Õ¥„πºŸâªÉ«¬∑’Ë¡’ massive bleeding ·≈–º≈¢â“ß‡§’¬ß

®“°°“√‡°‘¥ massive bleeding ‡ªìπÀ≈—°  massive blood transfusion ¡’π‘¬“¡∑’Ë„™â∫àÕ¬¥—ßπ’È(1)

1. °“√‡ ’¬‡≈◊Õ¥„πª√‘¡“≥¡“°°«à“ 1 total blood volume À√◊Õ µâÕß‰¥â√—∫‡≈◊Õ¥¡“°°«à“À√◊Õ‡∑à“°—∫ 10

unit ¿“¬„π‡«≈“ 24 ™—Ë«‚¡ß ‚¥¬ blood volume ¢ÕßºŸâ„À≠à‡∑à“°—∫√âÕ¬≈– 7 ¢Õß ideal body weight ·≈–

‡¥Á°‡∑à“°—∫√âÕ¬≈– 8-9 ¢Õß ideal body weight

2. °“√‡ ’¬‡≈◊Õ¥„πª√‘¡“≥¡“°°«à“√âÕ¬≈– 50 ¢Õß blood volume ¿“¬„π‡«≈“ 3 ™—Ë«‚¡ß

3. °“√‡ ’¬‡≈◊Õ¥„πÕ—µ√“‡√Á«¡“°°«à“ 150 ¡≈./π“∑’

°“√„™âπ‘¬“¡ massive blood transfusion „¥π—Èπ¢÷ÈπÕ¬Ÿà°—∫ ∂“π°“√≥å¢ÕßºŸâªÉ«¬„π¢≥–π—ÈπÊ ®ÿ¥

45

Massive blood transfusion

æ√√≥¥’ «—≤π∫ÿ≠¬ß‡®√‘≠
¿“§«‘™“‡«™»“ µ√å™—π Ÿµ√ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
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ª√– ß§åÀ≈—° §◊Õ ‡æ◊ËÕ„Àâ “¡“√∂«‘π‘®©—¬·≈–„Àâ°“√

√—°…“ºŸâªÉ«¬‰¥â„π‡«≈“Õ—π√«¥‡√Á«

¿“«–·∑√° ấÕπ¢Õß massive blood trans-
fusion

Lethal triad (the vicious cycle)

„π¿“«–∑’ËºŸâªÉ«¬¡’‡≈◊Õ¥ÕÕ°¡“° ‰¡à “¡“√∂

À¬ÿ¥¿“«–‡≈◊Õ¥ÕÕ°π—Èπ‰¥â·≈–‰¥â√—∫ “√πÈ”À√◊Õ à«π

ª√–°Õ∫¢Õß‡≈◊Õ¥„πª√‘¡“≥¡“°Õ“®®–∑”„Àâ‡°‘¥

§«“¡º‘¥ª°µ‘„π√à“ß°“¬´÷Ëß‡√’¬°«à“ lethal triad

ª√–°Õ∫¥â«¬¿“«– coagulopathy, hypothermia

·≈– acidosis ‡¡◊ËÕ‡°‘¥¿“«–π’È¢÷Èπ®– àßº≈„Àâ°“√

§«∫§ÿ¡¿“«–‡≈◊Õ¥ÕÕ°¢ÕßºŸâªÉ«¬¬“°¢÷Èπ ·≈–‡æ‘Ë¡

Õ—µ√“°“√µ“¬¢ÕßºŸâªÉ«¬

§«“¡º‘¥ª°µ‘∑“ß coagulation(2)

‡¡◊ËÕ¡’§«“¡‡ ’¬À“¬‡°‘¥°—∫‡π◊ÈÕ‡¬◊ËÕ„π√à“ß°“¬

®“°Õÿ∫—µ‘‡ÀµÿÀ√◊Õ°“√ºà“µ—¥ ‡π◊ÈÕ‡¬◊ËÕπ—ÈπÊ°Á®–À≈—Ëß “√

tissue factor ´÷Ëß “¡“√∂°√–µÿâπ°“√∑”ß“π¢Õß

°√–∫«π°“√ coagulation ‰¥â  àßº≈„Àâ‡°‘¥¿“«–

consumptive coagulopathy ·≈– disseminated

intravascular coagulation (DIC) ‰¥â æ∫«à“ 1 „π

4 ¢ÕßºŸâªÉ«¬∑’Ëª√– ∫Õÿ∫—µ‘‡Àµÿ™π‘¥√ÿπ·√ß®–¡’

§«“¡º‘¥ª°µ‘∑“ß coagulation ‰¥âµ—Èß·µà¡“∂÷ß

‚√ßæ¬“∫“≈(3) ‡π◊ËÕß®“°°“√∑’Ë‡π◊ÈÕ‡¬◊ËÕ¢ÕßºŸâªÉ«¬‰¥â

√—∫°“√°√–∑∫°√–‡∑◊ÕπÕ¬à“ß√ÿπ·√ß ¡’°“√‰À≈‡«’¬π

¢Õß‡≈◊Õ¥¡“∑’Ë‡π◊ËÕ‡¬◊ËÕ à«ππ—Èπ≈¥≈ß√à«¡°—∫°“√‡°‘¥

¿“«– inflammation ∑”„Àâ¡’°“√‡°‘¥¿“«– hyper-

fibrinolysis √à«¡°—∫°“√°√–µÿâπ°“√∑”ß“π¢Õß

endothelial ·≈–ºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°µ‘∑“ß coagu-

lation À≈—ßª√– ∫Õÿ∫—µ‘‡ÀµÿÕ¬à“ß√«¥‡√Á«π—Èπ®–¡’

Õ—µ√“°“√µ“¬ Ÿß¢÷Èπ  πÕ°®“°π—Èπ¬—ß¡’°≈‰°∑’Ë‡°‘¥

®“°°“√‡®◊Õ®“ß coagulation factor „π‡≈◊Õ¥ (he-

modilution) ®“° “√πÈ”∑’ËºŸâªÉ«¬‰¥â√—∫·≈–¿“«–

‚≈À‘µ®“ß∑”„Àâ‡°≈Á¥‡≈◊Õ¥∑”ß“π‰¥â≈¥≈ß‚¥¬®–≈¥

°“√‡°‘¥ platelet adhesion ·≈– aggregation

 à«π¿“«– hyperfibrinolysis π—Èπ°Á®–æ∫‰¥â „π

ºŸâªÉ«¬∑’Ë shock √à«¡°—∫¡’ hypoperfusion ·≈– hy-

poxia ´÷Ëß∂◊Õ‡ªìπ°≈‰° ”§—≠Õ—πÀπ÷Ëß¢Õß°“√‡°‘¥

§«“¡º‘¥ª°µ‘∑“ß coagulation(4)

¿“«– hypothermia

‡ªìπ¿“«–∑’Ëæ∫∫àÕ¬„πºŸâªÉ«¬∑’Ë ‰¥â massive

blood transfusion ªí®®—¬∑’Ë àßº≈„Àâ‡°‘¥ hypother-

mia ‰¥â·°à °“√„Àâ “√πÈ”À√◊Õ à«πª√–°Õ∫¢Õß

‡≈◊Õ¥∑’ËÕÿ≥À¿Ÿ¡‘µË” Õÿ≥À¿Ÿ¡‘¿“¬„πÀâÕß∑’ËºŸâªÉ«¬Õ¬ŸàµË”

°“√‡ªî¥·º≈ºà“µ—¥„À≠à´÷Ëß∑”„Àâ¡’°“√‡ ’¬§«“¡√âÕπ

ÕÕ°®“°√à“ß°“¬ ‡ªìπµâπ

Õÿ≥À¿Ÿ¡‘¢Õß√à“ß°“¬∑’Ë≈¥≈ß∑”„ÀâÀ≈Õ¥‡≈◊Õ¥

À¥µ—« (peripheral vasoconstriction) ≈¥ citrate

metabolism ≈¥ hepatic metabolism ≈¥°“√¢—∫

ÕÕ°¢Õß¬“ ≈¥°“√ √â“ß acute phase protein ‡°‘¥

¿“«– metabolic acidosis ·≈–°“√∑”ß“π¢Õß

coagulation factor ≈¥≈ß ‚¥¬æ∫«à“‡¡◊ËÕÕÿ≥À¿Ÿ¡‘

√à“ß°“¬≈¥≈ß 1o´. coagulation factor ®–∑”ß“π

≈¥≈ßª√–¡“≥√âÕ¬≈– 5(3) ·≈–≈¥°“√‡°‘¥ throm-

bin generation ·≈–≈¥°“√ √â“ß fibrinogen(5)

πÕ°®“°π—Èπ¬—ß∑”„Àâ°“√‡°“–µ—«¢Õß‡°≈Á¥‡≈◊Õ¥≈¥≈ß

(platelet adhesion ·≈– aggregation)(6) ¿“«–

hypothermia ¡’º≈µàÕ°“√∑”ß“π¢Õß coagulation

factor „π√à“ß°“¬¢ÕßºŸâªÉ«¬ ÷́Ëß∫“ß§√—ÈßÕ“®®–

µ√«®‰¡àæ∫¥â«¬°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√∑—Èß pro-

thrombin time (PT) ·≈– activated partial

thromboplastin time (APTT) ‡π◊ËÕß®“°°“√µ√«®

∑“ßÀâÕßªØ‘∫—µ‘°“√∑—Èß 2 ™π‘¥®–∑”°“√µ√«®∑’ËÕÿ≥À¿Ÿ¡‘

37o´.



432 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

°“√À≈’°‡≈’Ë¬ß¿“«– hypothermia „πºŸâªÉ«¬∑’Ë

‰¥â√—∫ massive blood transfusion ®÷ß‡ªìπ ‘Ëß∑’Ë

 ”§—≠¡“°  “¡“√∂∑”‰¥â‚¥¬°“√‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘ÀâÕß

∑’ËºŸâªÉ«¬Õ¬Ÿà °“√„™â heating blankets ·≈–°“√„™â

blood warmer √à«¡°—∫„Àâ “√πÈ”∑’ËÕÿ≥À¿Ÿ¡‘‡∑à“°—∫

Õÿ≥À¿Ÿ¡‘√à“ß°“¬

¿“«– acidosis(2)

¿“«– acidosis „πºŸâªÉ«¬ massive blood

transfusion ‡°‘¥¢÷Èπ‰¥â®“°À≈“¬ “‡Àµÿ ‰¥â·°à

¿“«–∑’Ë¡’‡≈◊Õ¥‰À≈‡«’¬π‰ª‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ„π√à“ß°“¬

≈¥≈ß (tissue hypoperfusion) ∑”„Àâ‡°‘¥¿“«–

lactic acidosis À√◊Õ‡°‘¥®“° à«πª√–°Õ∫¢Õß‡≈◊Õ¥

∑’ËºŸâªÉ«¬‰¥â√—∫ „π∂ÿß‡≈◊Õ¥¡’ “√°—π‡≈◊Õ¥·¢Áß∑’Ë¡’ à«π

ª√–°Õ∫¢Õß citrate ´÷Ëß¡’§ÿ≥ ¡∫—µ‘‡ªìπ°√¥  à«π

ª√–°Õ∫¢Õß‡≈◊Õ¥™π‘¥‡¡Á¥‡≈◊Õ¥·¥ß®–¡’°“√À≈—Ëß “√

lactate ÕÕ°¡“„π∂ÿß‡≈◊Õ¥„π√–À«à“ß‡°Á∫√—°…“ ÷́Ëß

‡ªìπÀπ÷Ëß„π “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥¿“«– acidosis ‚¥¬

‡©æ“–∂ÿß‡≈◊Õ¥∑’Ë‡°Á∫‰«âπ“π§à“ pH ®–µË”≈ß ¿“«–

acidosis ®–√∫°«π°“√∑”ß“π¢Õß coagulation

factor ‚¥¬®–√∫°«π°“√‡°‘¥ thrombin generation

·≈–≈¥°“√ √â“ß fibrinogen(5) πÕ°®“°π—Èπ¬—ß‡ªìπ

µ—«°√–µÿâπ„Àâ‡°‘¥¿“«– coagulopathy ‰¥â

¿“«– hypocalcemia

‡ªìπ¿“«–∑’Ë‡°‘¥¢÷Èπ∫àÕ¬„π massive blood

transfusion(7) ·§≈‡´’¬¡‡ªìπ “√∑’Ë¡’∫∑∫“∑ ”§—≠

„π°√–∫«π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ „π∂ÿß‡≈◊Õ¥¡’ “√

anticoagulant ´÷Ëß¡’ à«πª√–°Õ∫¢Õß citrate ∑’Ë∑”

Àπâ“∑’Ë„π°“√®—∫°—∫·§≈‡ ’́¬¡ ‡æ◊ËÕªÑÕß°—π°“√·¢Áßµ—«

¢Õß‡≈◊Õ¥∑’ËÕ¬Ÿà„π∂ÿß‡≈◊Õ¥ ´÷Ëß„π∂ÿß‡≈◊Õ¥·µà≈–∂ÿß®–¡’

citrate Õ¬Ÿàª√–¡“≥ 3 °.  „πºŸâªÉ«¬ª°µ‘∑’Ë‰¥â√—∫

‡≈◊Õ¥„πª√‘¡“≥‰¡à¡“°®–‰¡à‡°‘¥ªí≠À“ hypocalce-

mia ‡π◊ËÕß®“° citrate ®–∂Ÿ°°”®—¥ÕÕ°®“°√à“ß°“¬

ºà“πµ—∫‰¥â„π‡«≈“Õ—π√«¥‡√Á« ‚¥¬ª√–¡“≥ citrate

3 °.  ®–∂Ÿ°°”®—¥ÕÕ°®“°√à“ß°“¬‚¥¬µ—∫‰¥â¿“¬„π

‡«≈“ 5 π“∑’ ·µà„πºŸâªÉ«¬∑’Ë¡’¿“«– hemorrhagic

shock √à«¡°—∫¡’¿“«– hypothermia Õ—µ√“°“√

‰À≈‡«’¬π¢Õß‡≈◊Õ¥ºà“πµ—∫°Á®–≈¥≈ß ∑”„ÀâÕ—µ√“°“√

¢—∫ÕÕ°¢Õß citrate ®“°√à“ß°“¬™â“≈ß ·≈–À“°

ºŸâªÉ«¬‰¥â√—∫‡≈◊Õ¥„πª√‘¡“≥¡“°°ÁÕ“®°àÕ„Àâ‡°‘¥¿“«–

hypocalcemia ‰¥â  ‡π◊ËÕß®“° citrate ‰ª®—∫

·§≈‡ ’́¬¡„π√à“ß°“¬  „πºŸâªÉ«¬∑’Ë ‰¥â√—∫ massive

blood transfusion §«√µ√«®µ‘¥µ“¡¥Ÿ√–¥—∫

arterial blood ionized calcium ‡ªìπ√–¬–  °“√

µ√«® total serum calcium concentrations ‰¡à¡’

ª√–‚¬™πå„πºŸâªÉ«¬∑’Ë‰¥â√—∫ massive blood trans-

fusion ‡π◊ËÕß®“°‡°‘¥ hemodilution „π√–À«à“ß

„Àâ “√πÈ”·≈–„Àâ à«πª√–°Õ∫¢Õß‡≈◊Õ¥

Õ“°“√¢ÕßºŸâªÉ«¬ hypocalcemia ‰¥â·°à

tetany, prolonged QT interval, cardiac arrhymia,

§«“¡¥—π‚≈À‘µµË”≈ß pulse pressure ·§∫≈ß·≈–

muscle tremors ‡ªìπµâπ  À“°ºŸâªÉ«¬¡’Õ“°“√¥—ß

°≈à“«À√◊Õ¡’√–¥—∫ ionized hypocalcemia (<1.12

¡‘≈≈‘‚¡≈/≈.) §«√„Àâ·§≈‡´’¬¡∑¥·∑π∑“ß°√–· 

‡≈◊Õ¥ ´÷Ëß “¡“√∂„Àâ ‰¥â∑—Èß„π√Ÿª·∫∫ 10% calcium

chloride ·≈– 10% calcium gluconate(8)

¿“«– hypomagnesemia(9)

 “¡“√∂æ∫‰¥â „πºŸâªÉ«¬∑’Ë ‰¥â√—∫ massive

blood transfusion ‡π◊ËÕß®“°·¡°π’‡´’¬¡ “¡“√∂

∂Ÿ°®—∫‚¥¬ citrate ÷́Ëß‡ªìπ “√ anticoagulant

„π∂ÿß‡≈◊Õ¥ ·≈– “√πÈ”∑’ËºŸâªÉ«¬‰¥â√—∫¡—°‰¡à¡’·¡°-

π’‡´’¬¡‡ªìπ à«πª√–°Õ∫ Õ“°“√∑’Ëæ∫π—Èπ§≈â“¬°—∫

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

muscle spasm, cardiac arrhythmia ·≈– pro-
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longed QT interval ‡ªìπµâπ ∑”„ÀâÕ“°“√¥—ß°≈à“«

·¬°‰¥â¬“°®“° hypocalcemia „π°√≥’∑’ËºŸâªÉ«¬

¡’Õ“°“√¥—ß°≈à“«·≈–‰¡à¥’¢÷Èπ‡¡◊ËÕ‰¥â√—∫·§≈‡´’¬¡ §«√

æ‘®“√≥“µ√«®¥Ÿ√–¥—∫ ionized magnesium ·≈–

„Àâ magnesium 60 ¡°./°°. ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

¿“«– hypokalemia ·≈– hyperkalemia(8,10)

§«“¡º‘¥ª°µ‘¢Õß‚ª·µ ‡ ’́¬¡ “¡“√∂‡°‘¥‰¥â

∑—Èß·∫∫ hypokalemia ·≈– hyperkalemia ‰¡à

 “¡“√∂§“¥‡¥“‰¥â«à“ºŸâªÉ«¬®–‡°‘¥¿“«–„¥®÷ß§«√

µ√«®µ‘¥µ“¡º≈‚ª·µ ‡´’¬¡„πºŸâªÉ«¬∑’Ë‰¥â√—∫ mas-

sive blood transfusion  ¿“«– hyperkalemia

‡ªìπ ‘Ëß∑’Ë·æ∑¬å¡—°®–§”π÷ß∂÷ß  °≈‰° hyperkalemia

‡°‘¥¢÷Èπ‡π◊ËÕß®“°¡’°“√À≈—Ëß‚ª·µ ‡´’¬¡ÕÕ°¡“®“°

‡¡Á¥‡≈◊Õ¥·¥ß„π√–À«à“ß∑’Ë‡¡Á¥‡≈◊Õ¥·¥ßÕ¬Ÿà„π∂ÿß‡≈◊Õ¥

‚¥¬æ∫«à“∂ÿß‡≈◊Õ¥∑’Ë‡°Á∫‰«âπ“π°Á®–¡’ª√‘¡“≥¢Õß

‚ª·µ ‡ ’́¬¡‡æ‘Ë¡¢÷Èπ¥â«¬  πÕ°®“°π—Èπ¬—ßæ∫«à“∂ÿß

‡≈◊Õ¥∑’Ëºà“π°“√©“¬· ß‡ªìπªí®®—¬Àπ÷Ëß∑’Ë∑”„Àâª√‘¡“≥

‚ª·µ ‡ ’́¬¡‡æ‘Ë¡¢÷Èπ πÕ°®“°π—Èπªí®®—¬‡°’Ë¬«°—∫ºŸâªÉ«¬

∑’ËÕ“®∑”„Àâ‡°‘¥¿“«– hyperkalemia ‰¥â·°à ºŸâªÉ«¬∑’Ë

¡’ renal insufficiency À√◊Õ¡’¿“«– severe tissue

injury (rhabdomyolysis À√◊Õ myonecrosis) ‡ªìπµâπ

°≈‰°¢Õß hypokalemia ‡°‘¥®“°°“√∑’Ë

ATPase pump ¢Õß‡¡Á¥‡≈◊Õ¥·¥ß∑’ËÕ¬Ÿà„π∂ÿß‡≈◊Õ¥

°≈—∫¡“∑”ß“π„À¡àÕ’°§√—Èß´÷Ëß®–∑”„Àâ ‚ª·µ ‡´’¬¡

°≈—∫‡¢â“‰ªÕ¬Ÿà„π‡¡Á¥‡≈◊Õ¥·¥ß‡æ‘Ë¡¢÷Èπ À≈—ß®“°∑’Ë

‡¡Á¥‡≈◊Õ¥·¥ßÀ≈—Ëß‚ª·µ ‡ ’́¬¡ÕÕ°‰ª„πæ≈“ ¡à“

„π∂ÿß‡≈◊Õ¥ πÕ°®“°π—Èπ “√πÈ”µà“ßÊ ∑’Ë„ÀâºŸâªÉ«¬ à«π

¡“°®–‡ªìπ “√πÈ”´÷Ëß‰¡à ¡’ ‚ª·µ ‡´’¬¡‡ªìπ à«π

ª√–°Õ∫

Massive transfusion protocol

°“√„Àâ à«πª√–°Õ∫¢Õß‡≈◊Õ¥‡æ◊ËÕ≈¥º≈¢â“ß

‡§’¬ß¥—ß∑’Ë°≈à“«¡“¢â“ßµâππ—Èπ “¡“√∂∑”‰¥â 2 ·∫∫

¥—ßπ’È

1. Laboratory-driven (pull) massive

transfusion protocol ‡ªìπ«‘∏’∑’Ë„™â¡“π“π ∑”‚¥¬

„™â°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡ªìπ·π«∑“ß„π°“√

„Àâ à«πª√–°Õ∫¢Õß‡≈◊Õ¥ ´÷Ëß¢âÕ¥’¢Õß«‘∏’π’È §◊Õ ‡ªìπ

«‘∏’∑’Ë ‚√ßæ¬“∫“≈µà“ßÊ§ÿâπ‡§¬ ·≈–ºŸâªÉ«¬‰¥â à«π

ª√–°Õ∫¢Õß‡≈◊Õ¥µ“¡º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√

·µà¢âÕ‡ ’¬ §◊Õ ‡ ’¬‡«≈“„π°“√√Õº≈°“√µ√«®∑“ß

ÀâÕßªØ‘∫—µ‘°“√·≈–‡ ’¬‡«≈“„π°“√√Õ‡æ◊ËÕ„Àâ∏π“§“√

‡≈◊Õ¥‡µ√’¬¡ à«πª√–°Õ∫¢Õß‡≈◊Õ¥ ÷́ËßÕ“®∑”„Àâ

ºŸâªÉ«¬‰¡à‰¥â√—∫°“√√—°…“∑’Ë√«¥‡√Á«

2. Formula-driven (push) massive

transfusion protocol ‡ªìπ°“√„Àâ à«πª√–°Õ∫

¢Õß‡≈◊Õ¥‚¥¬„ÀâºŸâªÉ«¬∑ÿ°§π∑’ËµâÕß‰¥â√—∫ massive

blood transfusion „πª√‘¡“≥·≈–Õ—µ√“ à«π∑’Ë

‡À¡◊Õπ°—π ‚¥¬·µà≈–‚√ßæ¬“∫“≈‰¥â°”Àπ¥∑—Èß

ª√‘¡“≥·≈–Õ—µ√“ à«π¢Õß à«πª√–°Õ∫¢Õß‡≈◊Õ¥„π

°“√„ÀâºŸâªÉ«¬„π‚√ßæ¬“∫“≈¢Õßµπ‡Õß ‡™àπ Õ—µ√“

 à«π‡¡Á¥‡≈◊Õ¥·¥ßµàÕæ≈“ ¡à“µàÕ‡°≈Á¥‡≈◊Õ¥ ‡∑à“°—∫

1: 1: 1  ·≈–À“°¡’°“√‡√‘Ë¡„™â massive transfusion

protocol ∏π“§“√‡≈◊Õ¥®–®à“¬ à«πª√–°Õ∫¢Õß

‡≈◊Õ¥™π‘¥‡¡Á¥‡≈◊Õ¥·¥ß·≈–æ≈“ ¡à“Õ¬à“ß≈– 6 ¬Ÿπ‘µ

æ√âÕ¡∑—Èß‡°≈Á¥‡≈◊Õ¥™π‘¥ leukocyte-poor pooled

platelet 1 ¬Ÿπ‘µ ‡ªìπµâπ  ¢âÕ¥’¢Õß formula-driven

massive transfusion protocol §◊Õ ºŸâªÉ«¬‰¥â

 à«πª√–°Õ∫¢Õß‡≈◊Õ¥∑’Ë¡’Õß§åª√–°Õ∫¢Õß∑—Èß‡¡Á¥

‡≈◊Õ¥·¥ß ‡°≈Á¥‡≈◊Õ¥ ·≈–æ≈“ ¡à“§√∫ ´÷Ëß “¡“√∂

™à«¬≈¥°“√‡°‘¥ coagulopathy ‰¥â ·≈–·æ∑¬å

ºŸâ √— °…“‰¡àµâÕß‡ ’¬‡«≈“°—∫°“√ —Ë ß ‡µ√’¬¡ à«π

ª√–°Õ∫¢Õß‡≈◊Õ¥  ·µà¢âÕ‡ ’¬ §◊Õ °“√„™â formula-

driven massive transfusion protocol π—Èπ¬—ß‰¡à¡’

randomized control trial ∑’Ë®–¬◊π¬—πª√–‚¬™πå
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∑’Ë ‰¥â√—∫ πÕ°®“°π—Èπ¬—ß ‘Èπ‡ª≈◊Õß à«πª√–°Õ∫¢Õß

‡≈◊Õ¥„πª√‘¡“≥¡“° Õ“®∑”„Àâ ‚√ßæ¬“∫“≈∑’Ë¡’

∏π“§“√‡≈◊Õ¥¢π“¥‡≈Á°‰¡à “¡“√∂∑”‰¥â

„πªí®®ÿ∫—π‚√ßæ¬“∫“≈ à«π¡“°®–„™â∑—Èß labo-

ratory-driven massive transfusion protocol

·≈– formula-driven massive transfusion pro-

tocol √à«¡°—π

„πºŸâªÉ«¬∑’Ë‰¥â√—∫ massive blood transfusion

§«√‰¥â√—∫°“√µ√«®µ‘¥µ“¡¥—ßπ’È

1. Õÿ≥À¿Ÿ¡‘√à“ß°“¬

2. °“√µ√«® acid-base status

3. °“√µ√«® ionized calcium

4. °“√µ√«® CBC ‡æ◊ËÕ¥Ÿ√–¥—∫¢Õß hemo-

globin (Hb) ·≈–‡°≈Á¥‡≈◊Õ¥

5. °“√µ√«® coagulogram ‰¥â·°à PT/INR,

APTT ·≈– fibrinogen level

°“√µ√«® clot viscoelasticity (thrombo-

elastography ·≈– rotational thromboelas-

tometry) ‡ªìπ°“√µ√«® ÷́Ëß “¡“√∂¥Ÿ°“√∑”ß“π¢Õß

‡°≈Á¥‡≈◊Õ¥ §«“¡·¢Áß·√ß¢Õß clot ·≈–¥Ÿ°“√‡°‘¥

clot lysis ´÷Ëß‰¡à “¡“√∂¥Ÿ‰¥â„π°“√µ√«® coagu-

logram ‡∫◊ÈÕßµâπ‰¥â „πºŸâªÉ«¬Õÿ∫—µ‘‡Àµÿ°“√µ√«®π’È

 “¡“√∂„™â‡ªìπ·π«∑“ß„π°“√„Àâ à«πª√–°Õ∫¢Õß

‡≈◊Õ¥‰¥â ·µà¬—ß‰¡à¡’À≈—°∞“π™—¥‡®π«à“°“√µ√«®‚¥¬

clot viscoelasticity À√◊Õ°“√µ√«® coagulogram

‡∫◊ÈÕßµâπ (PT/INR, APTT ·≈– fibrinogen level)

°“√µ√«®„¥∑’Ë “¡“√∂„™â‡ªìπ·π«∑“ß„π°“√„Àâ à«π

ª√–°Õ∫¢Õß‡≈◊Õ¥‰¥â¥’°«à“·≈–∑”„Àâ clinical out-

come ¢ÕßºŸâªÉ«¬¥’¢÷Èπ(11)

„πºŸâªÉ«¬ massive blood transfusion ∑’Ë‰¥â

√—∫ warfarin ‡ªìπª√–®”§«√æ‘®“√≥“„Àâ vitamin K

À√◊Õæ≈“ ¡à“„πª√‘¡“≥¡“°¢÷Èπ  à«πºŸâªÉ«¬ Ÿµ‘°√√¡

¡—°®–¡’ early disseminated intravascular

coagulopathy ®÷ßÕ“®®–µâÕßæ‘®“√≥“„Àâ cryopre-

cipitate ¥â«¬

°“√„Àâ¬“„πºŸâªÉ«¬ massive blood trans-
fusion
Tranexamic acid(4,12)

Tranexamic acid ‡ªìπ antifibrinolysis ®“°

°“√»÷°…“¢Õß the clinical randomization of

antifibrinolytic in significant haemorrhage

(CRASH-2) trial ·π–π”„Àâ tranexamic acid

1,000 ¡°. ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”„π‡«≈“ 10 π“∑’ ¿“¬

„π 3 ™—Ë«‚¡ßÀ≈—ßª√– ∫Õÿ∫—µ‘‡Àµÿ “¡“√∂™à«¬≈¥

Õ—µ√“°“√µ“¬„πºŸâªÉ«¬ massive hemorrhage ‰¥â

·≈–„ÀâÕ’°§√—Èß„πª√‘¡“≥‡∑à“‡¥‘¡„πÕ’° 8 ™—Ë«‚¡ß

µàÕ‰ª

Recombinant factor VIIa (rFVIIa)(13)

°“√„Àâ rFVIIa „πºŸâªÉ«¬Õÿ∫—µ‘‡Àµÿ√ÿπ·√ß‰¡à

∑”„Àâ≈¥Õ—µ√“°“√µ“¬ ¡’°“√»÷°…“æ∫«à“°“√„™â rFVIIa

 “¡“√∂≈¥°“√„Àâ‡≈◊Õ¥„πºŸâªÉ«¬∑’Ë‡ªìπ blunt trauma

‰¥â ‡æ√“–©–π—Èπ®÷ß‰¡à‰¥â·π–π”„Àâ rFVIIa „πºŸâªÉ«¬

Õÿ∫—µ‘‡Àµÿ√ÿπ·√ß∑ÿ°√“¬ ·µà≈–‚√ßæ¬“∫“≈ “¡“√∂

 √â“ß¢âÕ∫àß™’È „π°“√„™â rFVIIa ‰«â‡ªìππ‚¬∫“¬¢Õß

·µà≈–‚√ßæ¬“∫“≈‡Õß



435Massive blood transfusion  æ√√≥¥’ «—≤π∫ÿ≠¬ß‡®√‘≠

‡Õ° “√Õâ“ßÕ‘ß
1. Stainsby D, MacLennan S, Thomas D, Isaac J, Hamilton PJ. Guidelines on the management of massive blood

loss. British journal of haematology 2006;135(5):634-41. Epub 2006/11/17.
2. Guerado E, Medina A, Mata MI, Galvan JM, Bertrand ML. Protocols for massive blood transfusion: when and

why, and potential complications. European journal of trauma and emergency surgery : official publication of the
European Trauma Society 2016;42(3):283-95. Epub 2015/12/10.

3. Maegele M, Schochl H, Cohen MJ. An update on the coagulopathy of trauma. Shock 2014;41 Suppl 1:21-5.
Epub 2013/11/07.

4. McDaniel LM, Etchill EW, Raval JS, Neal MD. State of the art: massive transfusion. Transfus Med 2014;24(3):
138-44. Epub 2014/06/04.

5. Martini WZ. Coagulopathy by hypothermia and acidosis: mechanisms of thrombin generation and fibrinogen
availability. The Journal of trauma 2009;67(1):202-8; discussion 8-9. Epub 2009/07/11.

6. Wolberg AS, Meng ZH, Monroe DM, 3rd, Hoffman M. A systematic evaluation of the effect of temperature on
coagulation enzyme activity and platelet function. The Journal of trauma 2004;56(6):1221-8. Epub 2004/06/24.

7. Giancarelli A, Birrer KL, Alban RF, Hobbs BP, Liu-DeRyke X. Hypocalcemia in trauma patients receiving massive
transfusion. The Journal of surgical research 2016;202(1):182-7. Epub 2016/04/17.

8. Sihler KC, Napolitano LM. Complications of massive transfusion. Chest 2010;137(1):209-20. Epub 2010/01/07.
9. Meikle A, Milne B. Management of prolonged QT interval during a massive transfusion: calcium, magnesium or

both? Canadian journal of anaesthesia = Journal canadien dûanesthesie 2000;47(8):792-5. Epub 2000/08/25.
10. Aboudara MC, Hurst FP, Abbott KC, Perkins RM. Hyperkalemia after packed red blood cell transfusion in

trauma patients. The Journal of trauma. 2008;64(2 Suppl):S86-91; discussion S. Epub 2008/04/11.
11. Dzik WH, Blajchman MA, Fergusson D, Hameed M, Henry B, Kirkpatrick AW, et al. Clinical review: Canadian

National Advisory Committee on Blood and Blood Products—Massive transfusion consensus conference 2011:
report of the panel. Crit Care. 2011;15(6):242. Epub 2011/12/23.

12. Roberts I, Shakur H, Afolabi A, Brohi K, Coats T, Dewan Y, et al. The importance of early treatment with
tranexamic acid in bleeding trauma patients: an exploratory analysis of the CRASH-2 randomised controlled
trial. Lancet 2011;377(9771):1096-101, 101 e1-2. Epub 2011/03/29.

13. Stephens CT, Gumbert S, Holcomb JB. Trauma-associated bleeding: management of massive transfusion.
Current opinion in anaesthesiology 2016;29(2):250-5. Epub 2016/02/03.



436 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

∫∑π”
Extracorporeal shock wave therapy (ESWT) À√◊Õ™ÁÕ°‡«ø ∫“ß§√—Èß‡√’¬°§≈◊Ëπ°√–·∑°  „π

∫∑§«“¡π’È®–¢Õ„™â§”‡√’¬°¿“…“‰∑¬«à“™ÁÕ°‡«ø  ªí®®ÿ∫—π‡ªìπ∑’Ë¬Õ¡√—∫«à“¡’ª√– ‘∑∏‘¿“æ Ÿß ª≈Õ¥¿—¬ ·≈–

„™â√—°…“´È”‰¥â®π°«à“Õ“°“√ª«¥®–∫√√‡∑“≈ß  ·≈–¬—ß¡’ª√– ‘∑∏‘¿“æ∑’Ë™à«¬´àÕ¡·´¡‡π◊ÈÕ‡¬◊ËÕ ‰¥â·°à ∑”„Àâ

°≈â“¡‡π◊ÈÕ§≈“¬µ—«·≈–¡’§«“¡¬◊¥À¬ÿàπÀ¥µ—«‰¥â¥’¢÷Èπ ≈¥°“√‡°“–¢ÕßÀ‘πªŸπ∫π‡ âπ‡ÕÁπ™à«¬„Àâ‡ âπ‡ÕÁπ¡’§«“¡

¬◊¥À¬ÿàπ¥’¢÷Èπ ™à«¬ √â“ß°√–¥Ÿ°ÕàÕπ„π¿“«–¢âÕ‡ ◊ËÕ¡ ‡√àß°“√µ‘¥¢Õß°√–¥Ÿ°„π¿“«– nonunion ‡√àß°“√À“¬

¢Õß·º≈°¥∑—∫ À√◊Õ≈¥¿“«–°≈â“¡‡π◊ÈÕÀ¥‡°√Áß‰¥â ·≈–¬—ß¡’ß“π«‘®—¬„π¿“«–Õ◊ËπÊÕ’°(1,2)  ªí®®ÿ∫—π®÷ß®—¥«à“ ™ÁÕ°

‡«ø‡ªìπ°“√√—°…“·∫∫ regenerative medicine(1,2,3)

™ÁÕ°‡«ø§◊ÕÕ–‰√
™ÁÕ°‡«ø¡’≈—°…≥–‡ªìπæ≈—ßß“π·∫∫ biphasic acoustic energy ´÷Ëß¡’‡ø ∫«°∑’Ë¡’·√ß¥—π Ÿß¡“° ¢π“¥

10-100 ‡¡°°–ª“ §“≈   ”À√—∫™π‘¥ focused ∑’Ë‡√’¬°«à“ F-ESWT  ¢π“¥ 0.1-1 ‡¡°°–ª“ §“≈   ”À√—∫

™π‘¥ radial ∑’Ë‡√’¬°«à“ R-ESWT ·≈–‡ø ≈∫¢π“¥ 10 ‡¡°°–ª“ §“≈  °“√‡æ‘Ë¡¢÷Èπ¢Õß§≈◊Ëπ‡√Á«¡“° ¿“¬„π

‡«≈“ 10-100 π“‚π«‘π“∑’  ”À√—∫™π‘¥ F-ESWT  ·≈– 0.5-1 ¡‘≈≈‘«‘π“∑’ ”À√—∫™π‘¥ R-ESWT  §«“¡¬“«§≈◊Ëπ

 —Èπ‡æ’¬ß 0.2-0.5 ¡‘≈≈‘«‘π“∑’  ”À√—∫ F-ESWT  ·≈– 0.2-0.51 ¡‘≈≈‘«‘π“∑’  ”À√—∫ R-ESWT(1-6)  ¥—ß√Ÿª∑’Ë 1
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π«—µ°√√¡¢Õß™ÁÕ°‡«ø „π°“√√—°…“¿“«–ª«¥
(novel of extracorporeal

shockwave therapy for pain)

Õ“√’√—µπå  ÿæÿ∑∏‘∏“¥“
¿“§«‘™“‡«™»“ µ√åøóôπøŸ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
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™ÁÕ°‡«ø™π‘¥ focused ·≈– radial ∂Ÿ° √â“ß

¢÷Èπµà“ß°—π  ™π‘¥ focused  √â“ß¢÷Èπ¥â«¬°√–· ‰øøÑ“

Õ“®®–¿“¬„π applicator ‡√’¬° electrohydraulic

À√◊Õ¿“¬πÕ°µ√ß focal zone ‡√’¬° electromag-

netic À√◊Õ piezoelectric ®“°π—Èπ®– àßæ≈—ßß“π‰ª

¬—ß®ÿ¥∑’ËµâÕß°“√√—°…“À√◊Õ focal point   à«π™ÁÕ°

√Ÿª∑’Ë 1. · ¥ß°“√√—°…“¥â«¬™ÁÕ°‡«ø (extracorporeal shockwave therapy, ESWT) ™π‘¥ focused (F-ESWT)

·≈– radial (R-ESWT)

√Ÿª∑’Ë 2.  · ¥ß§«“¡·µ°µà“ß¢Õß™ÁÕ°‡«ø™π‘¥ focused ·≈– radial

‡«ø™π‘¥ radial ®–‡ªìπ·∫∫ ballistic pressure

∑’Ë¡’·√ß¥—πµË” ·≈– àßæ≈—ßß“π‰ª√Õ∫Ê‡π◊ÈÕ‡¬◊ËÕ

∫√‘‡«≥∑’Ë√—°…“ ·≈–§«“¡¬“«§≈◊Ëπ¬“«°«à“  ∑—Èß 2

™π‘¥®–‡¢â“‰ª„π‡π◊ÈÕ‡¬◊ËÕ®÷ß®–ª≈¥ª≈àÕ¬æ≈—ßß“π

§«“¡·µ°µà“ß¢Õß™ÁÕ°‡«ø∑—Èß Õß™π‘¥(1-6)  ¥—ß√Ÿª

∑’Ë 2
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Àπà«¬æ≈—ßß“π¢Õß™ÁÕ°‡«ø
„™â°“√«—¥æ≈—ßß“π‡ªìπ energy flux density

´÷Ëß§◊Õ®”π«πÀ√◊Õ§«“¡‡¢â¡¢âπ¢Õßæ≈—ßß“π„π∫√‘‡«≥

∑’Ë√—°…“ Àπà«¬‡ªìπ¡‘≈≈‘®Ÿ≈/µ“√“ß¡‘≈≈‘‡¡µ√ ÷́Ëß®–

‡ªìπ°“√§”π«π¢Õß‡§√◊ËÕß·µà≈–‡§√◊ËÕß (¡’À≈“¬

∫√‘…—∑∑’Ëº≈‘µ‡§√◊ËÕß) ‚¥¬§”π«π®“°·√ß¥—πÕ“°“»

·≈–§«“¡∂’Ë¢Õß™ÁÕ°‡«ø

 à«π„À≠à∑’Ë√–¥—∫æ≈—ßß“πµË”·≈–ª“π°≈“ß

nitric oxide (NO) ®–À≈—ËßÕÕ°¡“™à«¬≈¥ª«¥ ≈¥

°“√Õ—°‡ ∫ ·≈–‡æ‘Ë¡°“√‰À≈‡«’¬π‡≈◊Õ¥   à«π∑’Ë

√–¥—∫æ≈—ßß“π Ÿß®–¡’°“√·µ°µ—«¢Õß·§≈‡´’¬¡∑’Ë

‡°“–∑’Ë‡π◊ÈÕ‡¬◊ËÕ‰¥â

°“√∑”ß“π¢Õß™ÁÕ°‡«ø
º≈¢Õß™ÁÕ°‡«øµàÕ°√–¥Ÿ° ¢âÕ ·≈–°≈â“¡‡π◊ÈÕ

‰¥â·°à  1) º≈‚¥¬µ√ß¢Õß·√ß¥—πÕ“°“»·≈–§«“¡

¬◊¥À¬ÿàπ¢Õß·√ß¥—πÕ“°“»µàÕ‡π◊ÈÕ‡¬◊ËÕ∑”„Àâ¡’°“√‡æ‘Ë¡

°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥ §«“¡ “¡“√∂„π°“√√—∫

Õ“À“√·≈–ÕÕ° ‘́‡®π¢Õß‡π◊ÈÕ‡¬◊ËÕ ·≈–‡æ‘Ë¡‡¡µ“-

∫Õ≈‘ ¡¢Õß‡π◊ÈÕ‡¬◊ËÕ ∑”„Àâ¡’°“√´àÕ¡·´¡‡π◊ÈÕ‡¬◊ËÕ

·≈– ≈“¬À‘πªŸπÀ√◊Õ·§≈‡´’¬¡∑’Ë‡°“–∑’Ë‡ âπ‡ÕÁπ‰¥â

2) øÕßÕ“°“»À≈—ß®“°ª≈àÕ¬æ≈—ßß“π ∑’Ë‡√’¬°«à“

çcavitation bubblesé ®–¢¬“¬„À≠à¢÷Èπ®π‚µ‡µÁ¡∑’Ë

·≈â«·µ°ÕÕ°°≈“¬‡ªìπøÕßÕ“°“»‡≈Á°Ê ∑”„Àâ‡°‘¥

·√ß¥—π Ÿß¡“°  “¡“√∂®– ≈“¬·§≈‡ ’́¬¡∑’Ë‡°“–∑’Ë

‡ âπ‡ÕÁπ‰¥â   3) ‡¡◊ËÕøÕßÕ“°“»·µ°ÕÕ°·≈–

·ø∫≈ß ®–‡°‘¥æ≈—ßß“π‡ªìπ§≈◊Ëπ‡√’¬°«à“ çmicro

jetsé ´÷Ëß √â“ßæ≈—ßß“πÕÕ°¡“®”π«π¡“°·≈–∑”„Àâ

·§≈‡´’¬¡À√◊ÕÀ‘πªŸπ∑’Ë‡°“–∑’Ë‡ âπ‡ÕÁπÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ

 ≈“¬ÕÕ°  4) ‡°‘¥ cavitation bubble ®”π«π

¡“°°«à“√âÕ¬®“°°“√¬‘ß™ÁÕ°‡«ø‡æ’¬ß§√—Èß‡¥’¬« ¥—ß

π—Èπ„π°“√√—°…“·µà≈–§√—Èß®–¡’°“√‡°‘¥ cavitation

bubble ‡ªìπæ—πÊ À√◊ÕÀ¡◊ËπÊøÕßÕ“°“» ÷́Ëß¡’

æ≈—ßß“π¡À“»“≈„π°“√ÕÕ°ƒ∑∏‘ÏµàÕ‡π◊ÈÕ‡¬◊ËÕ ‡™àπ

 ≈“¬·§≈‡´’¬¡∑’Ë‡°“–Õ¬Ÿà  5) ¡’°“√°√–µÿâπ°“√

∑”ß“π¢Õß°√–¥Ÿ°  √â“ß‡π◊ÈÕ°√–¥Ÿ° ´àÕ¡·´¡‡π◊ÈÕ

°√–¥Ÿ°  ·≈– 6) ¡’°“√°√–µÿâπ°“√∑”ß“π¢Õß‡´≈≈å

‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π À√◊Õ fibroblasts ÷́Ëß‡°’Ë¬«¢âÕß°—∫

°“√ à́Õ¡·´¡¢Õß‡ âπ‡ÕÁπ (tendon) ligaments

·≈– fascia(1-7)

§«“¡·µ°µà“ß¢Õß™ÁÕ°‡«ø·≈–Õ—≈µ√“
´“«π¥å

Õ—≈µ√“´“«π¥å ‡ªìπ§≈◊Ëπ ‡Àπ◊Õ‡ ’¬ß∑’Ë „ Àâ

æ≈—ßß“π§«“¡√âÕπ ·≈–‡ªìπ§≈◊ËπµàÕ‡π◊ËÕß·∫∫ oscil-

lations ·√ß¥—π§≈◊Ëπ Ÿß·§à 0.5 bars ¡’§«“¡¬“«

§≈◊Ëπ —Èπ¡“° ·≈–¡’§«“¡∂’Ë Ÿß¡“°  ∑”„Àâ‡°‘¥§«“¡

√âÕπµàÕ‡π◊ÈÕ‡¬◊ËÕ∑’Ë§≈◊Ëπºà“π‡¢â“‰ª ∑”„Àâ‡°‘¥°“√∑”≈“¬

‡π◊ÈÕ‡¬◊ËÕ·≈–‡°‘¥‚æ√ßÕ“°“»‰¥â

 à«π™ÁÕ°‡«ø‡ªìπ§≈◊Ëπ∑’Ë¡’·√ß¥—π Ÿß¡“°∂÷ß 100

‡¡°°–ª“ §“≈ ·≈–‡ªìπ§≈◊Ëπ‡¥’¬«∑’Ë¡’‡ø ∫«°·≈–≈∫

®–ª≈àÕ¬æ≈—ßß“π àßÕÕ°‰ªµ√ß®ÿ¥∑’Ë∑”°“√√—°…“ ‚¥¬

‰¡à¡’§«“¡√âÕπ‡°‘¥¢÷Èπ ®÷ß‰¡à¡’°“√∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ

µ≈Õ¥∑“ß∑’Ëæ≈—ßß“πºà“π‡¢â“‰ª(5,10-12)

°“√ÕÕ°ƒ∑∏‘Ï≈¥ª«¥¢Õß™ÁÕ°‡«ø
¡’√“¬ß“π°“√«‘®—¬∂÷ß°“√≈¥ª«¥‚¥¬°≈‰°

À≈“¬Õ¬à“ß ‰¥â·°à(10-15)  1) °“√À≈—Ëß substance

P ·≈– calcitonin gene-related peptide (CGRP)

∑’Ë dorsal root ganglion ·≈–∑’Ë neurovascular

sprouting  2) ¡’°“√À≈—Ëß¢Õß nitric oxide ´÷Ëß¡’

º≈≈¥°“√Õ—°‡ ∫ ≈¥ª«¥ ·≈–∑”„Àâ‡≈◊Õ¥‰À≈‡«’¬π¥’

3) ¡’°“√∑”≈“¬∑’Ë C fibres ´÷Ëßπ”§«“¡√Ÿâ ÷°ª«¥

4) gate control theory ‚¥¬¬—∫¬—Èß°“√ àßºà“π

°“√π”§«“¡√Ÿâ ÷°ª«¥®“°°≈â“¡‡π◊ÈÕ¢Õß C- fiber

afferents ·≈– fast mechanoreceptive afferents
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®“° cutaneous A-delta fibres  5) biological me-

chanotransduction  ·≈– 6) muscle oscillation

°“√ÕÕ°ƒ∑∏‘Ï¢Õß™ÁÕ°‡«øπÕ°®“°°“√
≈¥ª«¥

¡’√“¬ß“π°“√«‘®—¬∂÷ß°≈‰°À≈“¬Õ¬à“ß¢Õß

™ÁÕ°‡«ø ∑”„Àâ®—¥‡ªìπ regenerative medicine

‰¥â·°à(1-15)  1) °“√π”‡Õ“‡´≈≈å¢Õß°“√Õ—°‡ ∫ÕÕ°

‰ª®“°∫√‘‡«≥∑’Ë¡’°“√Õ—°‡ ∫  2) °“√À≈—Ëß “√∑’Ë™à«¬

‡√àß°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡π◊ÈÕ‡¬◊ËÕ  3) °“√‡ª≈’Ë¬π

·ª≈ß√–¥—∫¬’π  4) °“√ √â“ß°√–¥Ÿ°¢÷Èπ¡“„À¡à   ·≈–

5) °“√°√–µÿâπ mesenchymal stem cells

¡’°“√»÷°…“„πºŸâªÉ«¬¿“«–¢âÕ‡ ◊ËÕ¡ æ∫«à“

 “¡“√∂‡æ‘Ë¡°“√∑”ß“π¢Õß√–∫∫ª√– “∑ —Ëß°“√

·≈–™–≈Õ°“√‡ ◊ËÕ¡¢Õß¢âÕ(10-12,14)  ‚¥¬°“√ √â“ß

nitric oxide ·≈–≈¥ chondrocyte apoptosis ¡’

√“¬ß“π°“√≈¥≈ß¢Õß cartilage degradation bio-

markers ‰¥â·°à Mankin score, safranin O

strain, MMP-13, collagen II, nitric oxide,

DKK-1  ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß subchondral bone

remodeling biomarkers ‰¥â·°à VEGF, vWF,

BMP-2, osteocalcin, PCNA

¿“«–∑’Ë¡’°“√„™â™ÁÕ°‡«ø „π°“√√—°…“(1-15)

¿“«–∑’Ë‡ªìπ∑’Ë¬Õ¡√—∫„π°“√„™â ·≈–¡’ß“π«‘®—¬

·∫∫ randomized double blinded control ‰¥â·°à

myofascial pain/trigger points, tendinopathies,

calcifying tendonitis of the shoulder,  subacro-

mial pain syndrome, primary long bicipital

tenosynovitis, tennis elbow (epicondylitis

humeri radialis), Golferûs elbow, Greater tro-

chanteric pain syndrome,  patellar tendinopathy,

achilles tendinopathy, plantar fasciopathy,

idiopathic low back pain/pseudoradicular

syndrome, idiopathic cervical pain, Osgood-

Schlatter disease, Pseudoarthrosis/nonunions.

¿“«–∑’Ë¡’°“√„™â¬—ß‰¡à·æ√àÀ≈“¬π—° ¡’ß“π«‘®—¬

√Õß√—∫∂÷ßª√– ‘∑∏‘º≈ ‰¥â·°à  persisting pain after

partial or total joint replacement, primary

osteoarthritis, painful neuropathy, secondary

lymphedema, spasticity, acute and chronic

soft tissue wounds

¢âÕ¥’¢Õß™ÁÕ°‡«ø(10-12)

°“√„™â™ÁÕ°‡«ø„π°“√≈¥ª«¥¡’¢âÕ¥’À≈“¬Õ¬à“ß

‰¥â·°à   1) ª√– ‘∑∏‘¿“æ≈¥ª«¥‰¥â¡“°°«à“√âÕ¬≈–

80 ¢ÕßºŸâªÉ«¬À≈—ß®“°√—°…“ 3 §√—Èß  2)  “¡“√∂

∑¥·∑π°“√ºà“µ—¥‰¥â„πÀ≈“¬√“¬ ¡’√“¬ß“πæ∫«à“

√–À«à“ß√Õºà“µ—¥‡ª≈’Ë¬π¢âÕ‡¢à“„π√“¬∑’Ë¢âÕ‰¡àº‘¥

√Ÿª¡“° À√◊Õºà“µ—¥°√–¥Ÿ° —πÀ≈—ßµ’∫·§∫ ‡¡◊ËÕ„™â

™ÁÕ°‡«ø “¡“√∂≈¥ª«¥‰¥â®πºŸâªÉ«¬‰¡àÕ¬“°ºà“µ—¥

3) ºŸâªÉ«¬¬‘π¥’√—∫°“√√—°…“‡π◊ËÕß®“°√—°…“‡æ’¬ß 1-2

§√—ÈßµàÕ —ª¥“Àå ·≈–¡—°„™â°“√√—°…“‡æ’¬ß 3-6 §√—Èß

§√—Èß≈– 5-10 π“∑’  4) √—°…“·∫∫ºŸâªÉ«¬πÕ°‰¥â

5)  “¡“√∂„™â√à«¡°—∫°“√√—°…“·∫∫Õ◊Ëπ‰¥â  6) ‰¡à¡’

°“√„™â¬“„¥Ê  ·≈– 7) ‡ªìπ°“√√—°…“∑’Ëπÿà¡π«≈À“°

∑”‚¥¬·æ∑¬åºŸâ™”π“≠ ®–‰¡à¡’°“√™È”À√◊Õ∫“¥‡®Á∫

¢Õß°≈â“¡‡π◊ÈÕ

¢âÕÀâ“¡„π°“√„™â™ÁÕ°‡«ø(10-12)

°“√„™â™ÁÕ°‡«ø¡’¢âÕÀâ“¡„πºŸâªÉ«¬¥—ßµàÕ‰ªπ’È

1) √—°…“∑’Ë∫√‘ ‡«≥∑’Ë¡’ ‚æ√ßÕ“°“» ‰¥â·°à ªÕ¥

≈”‰ â  2) ‡π◊ÈÕ‡¬◊ËÕ∑’Ë¡’°âÕπ‡π◊ÈÕßÕ° ¡’°“√Õ—°‡ ∫

µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬ ‰«√—   3) ∫√‘‡«≥‡ âπ‡ÕÁπ∑’Ë¡’·π«

‚πâ¡®–¢“¥   4) À≠‘ßµ—Èß§√√¿å   5) ‡¥Á°Õ“¬ÿπâÕ¬

°«à“ 18 ªï ¬°‡«âπ°“√√—°…“ Osgood-Schlatter
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(6) ¡’ ‚√§‡≈◊Õ¥‰À≈‰¡àÀ¬ÿ¥À√◊Õ√—∫ª√–∑“π¬“µâ“π

°“√·¢Áßµ—«¢Õß‡≈◊Õ¥

‚¥¬ √ÿª ™ÁÕ°‡«ø®—¥‡ªìππ«—µ°√√¡∑’Ë„™â≈¥

Õ“°“√ª«¥‰¥â¥â«¬°≈‰°À≈“¬Õ¬à“ß ¡’ª√– ‘∑∏‘¿“æ Ÿß
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¿“¬„π√–¬–‡«≈“‰¡àπ“π ·≈–¬—ß¡’ƒ∑∏‘Ï™à«¬´àÕ¡·´¡

‡π◊ÈÕ‡¬◊ËÕ ∑—Èß°√–¥Ÿ°ÕàÕπ °√–¥Ÿ° °≈â“¡‡π◊ÈÕ ·≈–‡ âπ
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∫∑§—¥¬àÕ
¡–‡√Áß‡µâ“π¡‡ªìπ¡–‡√Áß∑’Ëæ∫¡“°∑’Ë ÿ¥‡ªìπÕ—π¥—∫Àπ÷Ëß ·≈–‡ªìπ “‡Àµÿ°“√‡ ’¬™’«‘µ‡ªìπÕ—π¥—∫∑’Ë Õß„π

‡æ»À≠‘ß  ·¡â„πªí®®ÿ∫—π°“√√—°…“¡–‡√Áß‡µâ“π¡®–¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ ·µà¬—ß¡’ºŸâªÉ«¬∑’Ë‡ ’¬™’«‘µ®“°°“√¥◊ÈÕ¬“

·≈–°“√≈ÿ°≈“¡¢Õß¡–‡√Áß‰ª¬—ßÕ«—¬«–µà“ßÊ‡ªìπ®”π«π‡æ‘Ë¡¢÷Èπ  °“√√—°…“¥â«¬¬“µâ“πŒÕ√å‚¡π‡ªìπ°“√√—°…“∑’Ë

 ”§—≠À≈—ß°“√ºà“µ—¥„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π´÷Ëß‡ªìπ™π‘¥∑’Ëæ∫¡“°∑’Ë ÿ¥

ª√–¡“≥√âÕ¬≈– 70 ¢ÕßºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑—ÈßÀ¡¥  ‚¥¬°“√„™â¬“„π°≈ÿà¡ selective estrogen receptor

modulators (SERMs) ‰¥â·°à tamoxifen ·≈–¬“„π°≈ÿà¡¬—∫¬—Èß°“√ √â“ß‡Õπ‰´¡å aromatase (aromatase

inhibitors) ́ ÷Ëß‡¡◊ËÕºŸâªÉ«¬„™â¬“ Õß°≈ÿà¡π’È  Õ“®‡°‘¥°“√¥◊ÈÕ¬“‰¥â‚¥¬‡©æ“–ºŸâªÉ«¬„π√–¬–≈ÿ°≈“¡ (advanced stage)

∑’Ëæ∫ªí≠À“°“√¥◊ÈÕ¬“‰¥â∂÷ß√âÕ¬≈– 50 ®“°ºŸâªÉ«¬∑—ÈßÀ¡¥ ”À√—∫ tamoxifen  ·≈–ª√–¡“≥√âÕ¬≈– 20 ¢Õß¬“

°≈ÿà¡¬—∫¬—Èß‡Õπ‰´¡å aromatase  ‚¥¬°≈‰°°“√¥◊ÈÕ¬“∑’Ë ”§—≠ §◊Õ °“√‡ª≈’Ë¬π·ª≈ß¬’π¢Õßµ—«√—∫‡Õ ‚µ√‡®π °“√

°√–µÿâπ growth factor signaling pathway ∑”„Àâ‡´≈≈å¡–‡√Áß‡°‘¥°“√‡®√‘≠‡µ‘∫‚µ‚¥¬‰¡àµâÕßÕ“»—¬‡Õ ‚µ√‡®π

·≈–°“√‡ª≈’Ë¬π·ª≈ß°“√· ¥ßÕÕ°¢Õß estrogen receptor coregulatory protein ‚¥¬¬“∑’Ë‡ªìπ∑“ß‡≈◊Õ°„π

°“√√—°…“„πºŸâªÉ«¬°≈ÿà¡∑’Ë¡’°“√¥◊ÈÕ¬“µâ“πŒÕ√å‚¡π¬—ß¡’‰¡à¡“°π—°  „πªí®®ÿ∫—π¡’°“√π”¬“µâ“πŒÕ√å‚¡π¡“„Àâ√à«¡

°—∫¬“„π°≈ÿà¡ mammalian target of rapamycin (mTOR) inhibitor „πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡™π‘¥¡’°“√

· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π„π√–¬–≈ÿ°≈“¡  ”À√—∫ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡À≈—ßÀ¡¥ª√–®”‡¥◊Õπ √«¡∂÷ß¬“

47

¡–‡√Áß‡µâ“π¡∑’Ë¥◊ÈÕµàÕ¬“µâ“πŒÕ√å‚¡π
·≈–°“√√—°…“¥â«¬¬“„πªí®®ÿ∫—π·≈–Õπ“§µ

«√√≥√—»¡’ ‡°µÿ™“µ‘
¿“§«‘™“‡¿ —™«‘∑¬“ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
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„π°≈ÿà¡Õ◊ËπÊ∑’Ë¡ÿàß‡ªÑ“‰ª¬—ß°≈‰°°“√¥◊ÈÕµàÕ¬“µâ“π

ŒÕ√å‚¡π ‡™àπ CDK4-CDK6 inhibitors, proteasome

inhibitor ·≈– histone deacetylase (HDAC) in-

hibitors ´÷Ëß¬—ßÕ¬Ÿà„π√–À«à“ß°“√»÷°…“∑“ß§≈‘π‘°

πÕ°®“°π’È¬“∑’Ë “¡“√∂ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß‰¥âÀ≈“¬

°√–∫«π°“√∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å

¡–‡√Áß‡µâ“π¡°ÁÕ“®®–π”¡“„™â·°âªí≠À“°“√¥◊ÈÕµàÕ¬“

µâ“πŒÕ√å‚¡πÀ√◊Õ„™â¡–‡√Áß„π√–¬–≈ÿ°≈“¡‰¥â„πÕπ“§µ

∫∑π”
¡–‡√Áß‡µâ“π¡‡ªìπªí≠À“ “∏“√≥ ÿ¢∑’Ë ”§—≠

„πªí®®ÿ∫—π∑—È ß„πª√–‡∑»‰∑¬·≈–µà“ßª√–‡∑»

‡π◊ËÕß®“°ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡¡’®”π«π‡æ‘Ë¡¡“°¢÷Èπ

∑ÿ°ªï ·≈–¬—ß‡ªìπ “‡Àµÿ°“√‡ ’¬™’«‘µ¡“°‡ªìπ≈”¥—∫

 Õß√Õß®“°¡–‡√ÁßªÕ¥ ‚¥¬¡’Õ—µ√“°“√‡ ’¬™’«‘µ¢Õß

ºŸâÀ≠‘ß∑—Ë«‚≈°Õ¬Ÿà∑’Ë√âÕ¬≈– 14(1)  ”À√—∫„πª√–‡∑»

‰∑¬®“° ∂‘µ‘¢Õß ”π—°π‚¬∫“¬·≈–¬ÿ∑∏»“ µ√å „π

ªï æ.». 2554 æ∫«à“À≠‘ß‰∑¬ªÉ«¬‡ªìπ‚√§¡–‡√Áß

‡µâ“π¡√“¬„À¡à 34,539 √“¬  ‡ ’¬™’«‘µ 2,724 √“¬

∂◊Õ‡ªìπ “‡Àµÿ°“√ªÉ«¬·≈–‡ ’¬™’«‘µ¢ÕßºŸâÀ≠‘ß‰∑¬

¡“°‡ªìπÕ—π¥—∫ 1  ¡–‡√Áß‡µâ“π¡¡’ “‡Àµÿ ”§—≠®“°

°“√‰¥â√—∫ŒÕ√å‚¡π‡Õ ‚µ√‡®π„πµ≈Õ¥™à«ß™’«‘µ (life-

time exposure to estrogen) ÷́Ëß‡ªìπªí®®—¬∑’Ë

 ”§—≠„π°“√°√–µÿâπ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å¡–‡√Áß(2)

‚¥¬æ∫«à“ ª√–¡“≥√âÕ¬≈– 70 ¢Õß°âÕπ¡–‡√Áß‡µâ“π¡

∑—ÈßÀ¡¥¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π (estro-

gen receptor, ER)(3) ®÷ß‡ªìπ¡–‡√Áß‡µâ“π¡™π‘¥∑’Ë

æ∫¡“°∑’Ë ÿ¥ ‡π◊ËÕß®“°ŒÕ√å‚¡π‡ªìπµ—«°√–µÿâπ°“√

‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å °“√„Àâ¬“µâ“π‡Õ ‚µ√‡®π®÷ß

‡ªìπ°“√√—°…“æ◊Èπ∞“π ”À√—∫ºŸâªÉ«¬∑’Ë¡’°“√· ¥ßÕÕ°

¢Õßµ—«√—∫‡Õ ‚µ√‡®π À≈—ß®“°ºŸâªÉ«¬‰¥â√—∫°“√ºà“µ—¥

·≈â«

°≈ÿà¡¬“∑’Ë „Àâ „πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√

· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π°≈ÿà¡·√° §◊Õ SERMs

‚¥¬°“√„Àâ tamoxifen ·∫∫ adjuvant therapy

À≈—ß°“√ºà“µ—¥ “¡“√∂≈¥Õ—µ√“°“√‡ ’¬™’«‘µ·≈–°“√

°≈—∫‡ªìπ´È”‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘„π∑ÿ°™à«ß

Õ“¬ÿ¢ÕßºŸâªÉ«¬(4) ®“°º≈°“√»÷°…“∑“ß§≈‘π‘°´÷Ëß

∑”°“√»÷°…“„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡®”π«π 37,000

√“¬ æ∫«à“ tamoxifen  “¡“√∂≈¥Õ—µ√“°“√°≈—∫

‡ªìπ´È”‰¥â √âÕ¬≈– 47 „π‡«≈“ 5 ªïÀ≈—ß°“√√—°…“ ·≈–

≈¥Õ—µ√“°“√‡ ’¬™’«‘µ‰¥â√âÕ¬≈– 26 „π‡«≈“ 10 ªï

À≈—ß°“√√—°…“(5,6) ·µà°“√»÷°…“¿“¬À≈—ßæ∫«à“

tamoxifen ¡’ª√– ‘∑∏‘¿“æ¥’¡“°„π™à«ß·√°¢Õß°“√

√—°…“À≈—ß®“°π—Èπª√– ‘∑∏‘¿“æ®–≈¥≈ß ·≈–¡’º≈

¢â“ß‡§’¬ß‡æ‘Ë¡¢÷Èπ(5,6)  πÕ°®“°π’È¬—ß¡’°“√»÷°…“æ∫«à“

ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡„π√–¬–≈ÿ°≈“¡¡’°“√¥◊ÈÕµàÕ

tamoxifen ∂÷ßª√–¡“≥√âÕ¬≈– 40 ‡ªìπº≈‡°‘¥°“√

≈ÿ°≈“¡‰ª¬—ßÕ«—¬«– ”§—≠Õ◊Ëπ ‡™àπ °√–¥Ÿ° ªÕ¥ µ—∫

·≈– ¡Õß ´÷Ëß‡ªìπ “‡Àµÿ°“√µ“¬∑’Ë ”§—≠¢ÕßºŸâªÉ«¬

¡–‡√Áß‡µâ“π¡(7)

ªí≠À“°“√¥◊ÈÕµàÕ tamoxifen ®÷ß‡ªìπÕÿª √√§

∑’Ë ”§—≠„π°“√√—°…“ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡™π‘¥∑’Ë¡’°“√

· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π ¬“∑’Ë„™â∑¥·∑π„π

°√≥’∑’ËºŸâªÉ«¬¥◊ÈÕµàÕ tamoxifen §◊Õ ¬“¬—∫¬—Èß°“√

∑”ß“π¢Õß‡Õπ‰´¡å aromatase (aromatase inhibi-

tor) ´÷Ëß¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√ √â“ß‡Õ ‚µ√‡®π ·µàÕ¬à“ß‰√

°Á¥’¬“π’ÈÕ“®∑”„Àâ‡°‘¥¿“«–°√–¥Ÿ°æ√ÿπ·≈–¡’Õ“°“√

¢Õß°“√¢“¥ŒÕ√å‚¡π‡Õ ‚µ√‡®π‰¥â √«¡∑—Èßº≈°“√

µÕ∫ πÕßµàÕ¬“§àÕπ¢â“ß°«â“ß√–À«à“ß√âÕ¬≈– 35-70

·≈–¬—ß¡’ ‚Õ°“ ‡°‘¥°“√¥◊ÈÕ¬“‰¥â ‡™àπ‡¥’¬«°—π‚¥¬

‡©æ“–‡¡◊ËÕ‡ªìπ√–¬–≈ÿ°≈“¡·≈â«(7) ¥—ßπ—Èπ°“√æ—≤π“

¬“„À¡à∑’Ë®–‡¢â“¡“√—°…“À√◊ÕªÑÕß°—π¿“«–π’È®÷ß¡’§«“¡

®”‡ªìπ‡æ◊ËÕπ”¡“„™â°—∫ºŸâªÉ«¬¥◊ÈÕ∑’Ë ‰¡à¡’∑“ß‡≈◊Õ°„π

°“√√—°…“ À√◊Õ¬“„À¡à “¡“√∂‡ √‘¡ª√– ‘∑∏‘¿“æ¢Õß

tamoxifen ∑”„Àâ°“√„™â√à«¡°—π¡’°“√‡ √‘¡ƒ∑∏‘Ï°—π
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®÷ß∑”„Àâ°“√√—°…“¡’ª√– ‘∑∏‘¿“æ‡æ‘Ë¡¡“°¢÷Èπ

¡–‡√Áß‡µâ“π¡
¡–‡√Áß‡µâ“π¡‡ªìπ¡–‡√Áß∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥„π

‡æ»À≠‘ß·≈–‡ªìπ “‡Àµÿ°“√‡ ’¬™’«‘µ‡ªìπ≈”¥—∫∑’Ë 2

√Õß®“°¡–‡√ÁßªÕ¥(8,9) ‡´≈≈å¡–‡√Áß‡µâ“π¡ à«π„À≠à

¡’°“√‡®√‘≠‡µ‘∫‚µ·≈–·∫àßµ—«Õ¬à“ß√«¥‡√Á«®“°

∫√‘‡«≥∑àÕπÈ”π¡ À√◊Õ lobule ‚¥¬®–‡√’¬°«à“‡ªìπ

ductal carcinoma À√◊Õ lobular carcinoma µ“¡

≈”¥—∫(10,11) ‚¥¬¡’ªí®®—¬∫“ßÕ¬à“ß∑’Ë‡æ‘Ë¡§«“¡‡ ’Ë¬ß

„π°“√‡°‘¥¡–‡√Áß‡µâ“π¡ ‡™àπ Õ“¬ÿ ª√–«—µ‘§√Õ∫§√—«

‡™◊ÈÕ™“µ‘ ª√–«—µ‘°“√‰¥â√—∫‡Õ ‚µ√‡®π ·≈–°“√

mutation ¢Õß¬’π brca1 and brca2(12) ¡–‡√Áß

‡µâ“π¡ “¡“√∂·∫àß‡ªìπª√–‡¿∑„π√–¥—∫‚¡‡≈°ÿ≈‰¥â

‚¥¬°“√µ√«®°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π

(ER) µ—«√—∫‚ª√‡® ‡µÕ‚√π (PR) ·≈– human

epidermal growth factor receptor 2 (HER2)

∑”„Àâ·∫àßª√–‡¿∑‰¥â‡ªìπ°≈ÿà¡„À≠à 3 °≈ÿà¡ §◊Õ ™π‘¥

∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π (ER posi-

tive)  ™π‘¥∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫ HER2

(HER2 positive) ·≈–™π‘¥∑’Ë‰¡à¡’°“√· ¥ßÕÕ°¢Õß

µ—«√—∫∑—Èß 3 ™π‘¥ (triple negative subtypes)(13)

°“√·∫àß°≈ÿà¡π’È‡ªìπª√–‚¬™πå„π°“√‡≈◊Õ° adjuvant

therapy À≈—ß°“√ºà“µ—¥ ∫∑§«“¡π’È®–°≈à“«∂÷ß

¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π

´÷Ëß‡ªìπ™π‘¥∑’Ëæ∫¡“°∑’Ë ÿ¥∂÷ß√âÕ¬≈– 70(14) ‚¥¬·∫àß

°≈ÿà¡¬àÕ¬‰¥âÕ’° 2 ™π‘¥ §◊Õ luminal A ´÷Ëß¡’°“√

· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π Ÿß ¡’Õ—µ√“°“√

‡®√‘≠‡µ‘∫‚µ‰¡à Ÿß¡“° (Ki67 µË”) ‰¡à§àÕ¬¡’°“√

≈ÿ°≈“¡·≈–µÕ∫ πÕß¬“µâ“πŒÕ√å‚¡π‰¥â¥’ ™π‘¥

∑’Ë Õß§◊Õ luminal B ¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫

‡Õ ‚µ√‡®πµË”°«à“·≈–Õ“®¡’°“√· ¥ßÕÕ°¢Õß

µ—«√—∫ HER2 ¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ Ÿß (Ki67

 Ÿß) ¡’°“√≈ÿ°≈“¡·≈–µÕ∫ πÕß¬“µâ“πŒÕ√å‚¡π

‰¡à¥’(15)

ŒÕ√å‚¡π‡Õ ‚µ√‡®π·≈–¡–‡√Áß‡µâ“π¡
‡Õ ‚µ√‡®π‡ªìπŒÕ√å‚¡π‡æ»∑’Ë √â“ß‰¥â®“°

√—ß‰¢à„π™à«ß∑’Ë µ√’¬—ß¡’ª√–®”‡¥◊Õπ „π™à«ßÀ≈—ß

À¡¥ª√–®”‡¥◊Õπ¬—ß √â“ß‰¥â®“°‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π‚¥¬

Õ“»—¬‡Õπ‰´¡å aromatase  πÕ°®“°Àπâ“∑’Ë„π√–∫∫

 ◊∫æ—π∏åÿ·≈â«¬—ßæ∫«à“‡Õ ‚µ√‡®π‡ªìπŒÕ√å‚¡π∑’Ë¡’

∫∑∫“∑ ”§—≠„π°“√‡°‘¥¡–‡√Áß‡µâ“π¡(16) ‚¥¬‡Õ -

‚µ√‡®π∑”„Àâ‡´≈≈å¡–‡√Áß¡’°“√·∫àßµ—«‚¥¬ºà“π∑“ß

genomic signaling pathways ·≈– non-genomic

signaling pathways ÷́Ëß¡’∫∑∫“∑∑’Ë ”§—≠∑—Èß„π

°“√§«∫§ÿ¡°“√ differentiation °“√‡®√‘≠‡µ‘∫‚µ

°“√≈ÿ°≈“¡ ·≈–°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥¢Õß‡´≈≈å

¡–‡√Áß‡µâ“π¡(17) genomic signaling pathway ‡°‘¥

®“°°“√®—∫°—π¢ÕßŒÕ√å‚¡π‡Õ ‚µ√‡®π (E2) ·≈–

µ—«√—∫‡Õ ‚µ√‡®π (ER) „π cytoplasm ¢Õß‡´≈≈å

¡–‡√Áß‡µâ“π¡ °“√®—∫°—ππ’È∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß

√Ÿª√à“ß¢Õßµ—«√—∫‡Õ ‚µ√‡®π‡°‘¥°“√ phosphoryla-

tion ·≈–À≈ÿ¥ÕÕ°®“° heat shock protein 90

(Hsp90)(18) °“√®—∫¢Õß E2 ·≈– ER ®–√«¡µ—«°—π

‡ªìπ complex ·≈–‰ª‡¢â“§Ÿà°—∫ complex Õ’°µ—«

(dimerization) ·≈â«‡¢â“ Ÿàπ‘«‡§≈’¬  ¿“¬„ππ‘«‡§≈’¬ 

E2-ER complex ®–‡¢â“®—∫°—∫∫√‘‡«≥ estrogen

response elements (EREs) „π∫√‘‡«≥ promoter

¢Õß  ER-target gene(16) (√Ÿª∑’Ë 1) °“√®—∫¢Õß

complex ∫π¬’π®–∑”„Àâ ER-co-regulatory pro-

tein µà“ßÊ ‡™àπ co-activator À√◊Õ co-repressor(16)

‡¢â“¡“®—∫°—∫µ—«√—∫‡Õ ‚µ√‡®π πÕ°®“°π’Èµ—«√—∫

‡Õ ‚µ√‡®π¬—ß “¡“√∂®—∫°—∫ DNA sequence „π

∫√‘‡«≥ promoter region ¢Õß ER-target genes

‚¥¬°“√®—∫°—∫‚ª√µ’πÕ◊ËπÀ√◊Õ transcription factor

‡™àπ specificity protein-1 (SP-1) ·≈– activator

protein-1 (AP-1) ‚¥¬¢÷Èπ°—∫™π‘¥¢Õß ER-target
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gene À≈—ß®“°°“√‡¢â“®—∫°—π¢Õß E2-ER complex

°—∫ “¬ DNA ·≈â«∂â“¡’°“√®—∫¢Õß co-activator

´÷Ëß co-activator complex (COA) π’È®–¡’°“√

‡Àπ’Ë¬«π”„Àâ‡°‘¥°√–∫«π°“√ transcription ¢Õß

¬’π∑’Ë‡°’Ë¬«°—∫°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å ‡™àπ cyclin d1,

c-myc À√◊Õ¬’π∑’Ë§«∫§ÿ¡ growth factor (GFs)

·≈– receptor tyrosine kinases (RTKs)(2)  πÕ°®“°

π’È°“√°√–µÿâπºà“π∑“ß non-genomic pathway

®“° ER ∑’ËÕ¬Ÿà¿“¬πÕ°π‘«‡§≈’¬ À√◊Õ∫πº‘«‡´≈≈å

√«¡∑—Èß°“√°√–µÿâπ growth factor receptor signal-

ing ‰¥â·°à Src, PI3K/AKT, Ras ·≈– MAPK

pathways  “¡“√∂∑”„Àâ‡°‘¥ phosphorylation

¢Õß ER ·≈–∑”„Àâ‡°‘¥°√–∫«π°“√  transcription

‰¥â ‚¥¬‰¡àµâÕßÕ“»—¬ estrogen(17) πÕ°®“°π’È°“√

 àß —≠≠“≥®“° microenvironment  ¢Õß°âÕπ¡–‡√Áß

‰¥â·°à fibroblasts, endothelial cells ‡´≈≈å¢Õß

√–∫∫¿Ÿ¡‘§ÿâ¡°—π extracellular matrix (ECM) ¿“«–

¢“¥ÕÕ° ‘́‡®π ¿“«–∑’Ë‡ªìπ°√¥ ·≈–ªí®®—¬Õ◊ËπÊ ‡™àπ

growth factors ·≈– cytokines ∑’Ë°√–µÿâπ stress-

related pathways ‰¥â·°à the p38 ·≈– c-Jun

N-terminal kinase (JNK) °Á “¡“√∂°√–µÿâπ°“√

transcription ¢Õß ER-target gene ‰¥â‡™àπ°—π

√«¡‰ª∂÷ß integrin °Á “¡“√∂‰ª°√–µÿâπ„Àâ‡°‘¥°“√

phosphorylation ¢Õß ER ·≈– co-regulators

∑”„Àâ¡’°“√ transcription ‰¥â‡™àπ°—π  ¥—ßπ—Èπ°“√

∑”ß“π¢Õß‡Õ ‚µ√‡®π∑—Èß genomic ·≈– non-

genomic pathways  “¡“√∂‡æ‘Ë¡°“√· ¥ßÕÕ°¢Õß

ER target genes ´÷Ëß∑”Àπâ“∑’Ë§«∫§ÿ¡°“√·∫àßµ—«

°“√Õ¬Ÿà√Õ¥¢Õß‡´≈≈å ·≈–‡°’Ë¬«¢âÕß°—∫°“√¥◊ÈÕ¬“

µâ“πŒÕ√å‚¡π„π‡´≈≈å¡–‡√Áß(16,17)

√Ÿª∑’Ë 1. °“√∑”ß“π¢Õß‡Õ ‚µ√‡®π (E2) ‚¥¬°“√®—∫°—∫µ—«√—∫ (estrogen receptor α, ERα) ·≈– ER coregulator

¿“¬„π‡´≈≈å(16)
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°“√√—°…“¥â«¬¬“µâ“πŒÕ√å‚¡π„πºŸâªÉ«¬∑’Ë¡’
°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π

°“√√—°…“¡–‡√Áß‡µâ“π¡„πªí®®ÿ∫—πª√–°Õ∫¥â«¬

°“√ºà“µ—¥ √—ß ’√—°…“ ‡§¡’∫”∫—¥ °“√„Àâ¬“µâ“π

ŒÕ√å‚¡π·≈–°“√„Àâ target therapy °“√ºà“µ—¥∂◊Õ

‡ªìπ°“√√—°…“À≈—° ‚¥¬À≈—ß®“°°“√ºà“µ—¥ ®–¡’°“√

«‘‡§√“–ÀåºŸâªÉ«¬·µà≈–√“¬ ‚¥¬æ‘®“√≥“®“° clinical

stage Õ“¬ÿ º≈°“√µ√«®™‘Èπ‡π◊ÈÕ ‡æ◊ËÕæ‘®“√≥“°“√

„Àâ°“√√—°…“À≈—ß°“√ºà“µ—¥ (adjuvant treatment)(13,19)

°“√µ√«®æ∫µ—«√—∫‡Õ ‚µ√‡®π·≈–‚ª√‡® ‡µÕ‚√π

‡ªìπªí®®—¬∑’Ë ”§—≠„π°“√„Àâ¬“µâ“πŒÕ√å‚¡π(20) °“√

„Àâ¬“µâ“πŒÕ√å‚¡π°àÕπ°“√ºà“µ—¥™à«¬≈¥¢π“¥¢Õß

°âÕπ‰¥â„π°√≥’∑’Ë°âÕπ¡’¢π“¥„À≠à¡“°À√◊Õ°“√„Àâ

À≈—ß°“√ºà“µ—¥Õ“®™à«¬„π°“√ªÑÕß°—π°“√°≈—∫‡ªìπ´È”

‡ªÑ“À¡“¬¢Õß°“√„Àâ¬“µâ“πŒÕ√å‚¡π§◊Õ‡æ◊ËÕ≈¥°“√

 √â“ßÀ√◊Õ¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õ ‚µ√‡®π ‚¥¬„™â¬“

„π°≈ÿà¡ selective estrogen receptor modulators

(SERMs), selective estrogen receptor down-

regulators (SERDs) À√◊Õ aromatase inhibitors

(AIs)(21,22) (√Ÿª∑’Ë 2)

√Ÿª∑’Ë 2.  Ÿµ√‚§√ß √â“ß¢Õß¬“µâ“πŒÕ√å‚¡π∑’Ë„™â„π°“√√—°…“ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π
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1. Selective estrogen receptor modula-

tors (SERMs)

¬“°≈ÿà¡ SERMs ‡ªìπ¬“°≈ÿà¡∑’Ë„™à∫àÕ¬„π°“√

√—°…“ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫

‡Õ ‚µ√‡®π ¬“°≈ÿà¡π’È„π√ÿàπ·√°ª√–°Õ∫¥â«¬ tamoxi-

fen, raloxifene ·≈– toremifene ÷́Ëß‡ªìπ “√‡§¡’

 —ß‡§√“–Àå∑’Ë¡’ Ÿµ√‚§√ß √â“ß§≈â“¬‡Õ ‚µ√‡®π·≈–

 “¡“√∂®—∫°—∫µ—«√—∫‡Õ ‚µ√‡®π·≈– àßº≈µàÕ ER

signaling (√Ÿª∑’Ë 2 ·≈– 3) °≈‰°°“√ÕÕ°ƒ∑∏‘Ï„π

√–¥—∫‚¡‡≈°ÿ≈¢Õß¬“°≈ÿà¡π’È §◊Õ ‰ª®—∫°—∫∫√‘‡«≥ ligand

binding domain (AF-2) ¢Õßµ—«√—∫‡Õ ‚µ√‡®π ∑”„Àâ

¡’°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß¢Õßµ—«√—∫‡Õ ‚µ√‡®π

∫√‘‡«≥ AF-2 domain ´÷ËßªÑÕß°—π‰¡à„Àâ co-activa-

tor ‡¢â“¡“®—∫®÷ß‰¡à‡°‘¥°√–∫«π°“√ transcription

¢Õß ER-target gene(21,23)  tamoxifen ‡ªìπ¬“µ—«

·√°„π°≈ÿà¡ selective estrogen receptor modu-

lators (SERMs) ´÷Ëß‡ªìπ “√„π°≈ÿà¡Õπÿæ—π∏å¢Õß

nonsteroidal triphenylethylene ÕÕ°ƒ∑∏‘Ïµâ“π

‡Õ ‚µ√‡®π (antagonist) „π breast tissue ·≈–

ÕÕ°ƒ∑∏‘Ï‡ªìπ partial agonist „π‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°

√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ·≈–°√–¥Ÿ°(21,24) „™â ‰¥â

∑—ÈßºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫

‡Õ ‚µ√‡®π„π«—¬°àÕπ·≈–À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑—Èß

°àÕπÀ√◊ÕÀ≈—ß°“√ºà“µ—¥‡æ◊ËÕ≈¥Õÿ∫—µ‘°“√≥å°“√°≈—∫

‡ªìπ´È”À≈—ß°“√ºà“µ—¥(3,21,25-27) º≈¢â“ß‡§’¬ß¢Õß

tamoxifen ‰¥â·°à Õ“°“√√âÕπ«Ÿ∫«“∫ (hot flashes)

‡≈◊Õ¥·¢Áßµ—«º‘¥ª°µ‘ ·≈–‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°·∫àßµ—«

º‘¥ª°µ‘(28) ‚¥¬ tamoxifen ‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π°“√

‡°‘¥¡–‡√Áß‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ°‡π◊ËÕß®“° tamoxifen ÕÕ°

ƒ∑∏‘Ï·∫∫ agonist „π‡¬◊ËÕ∫ÿ‚æ√ß¡¥≈Ÿ° ‚¥¬æ∫«à“

Õÿ∫—µ‘°“√≥å‡æ‘Ë¡ Ÿß¢÷Èπª√–¡“≥√âÕ¬≈– 0.5 „πºŸâªÉ«¬

∑’Ë‰¥â√—∫ tamoxifen(29,30)

Tamoxifen ∂Ÿ°‡ª≈’Ë¬π®“° prodrug ‡ªìπ

active metabolite ‚¥¬°√–∫«π°“√ biotransfor-

mation phase I ·≈– II ´÷Ëßµ—∫‡ªìπÕ«—¬«–À≈—°

¢Õß°“√‡¡·∑∫Õ≈‘´÷¡¬“‚¥¬‡Õπ‰´¡å cytochrome-

P450 ‰¥â metabolite ∑’Ë ”§—≠ §◊Õ 4-hydroxyta-

moxifen ·≈– N-desmethyltamoxifen ®“°‡Õπ‰´¡å

CYP2D6 ·≈– CYP3A4/5 µ“¡≈”¥—∫  À≈—ß®“°

π—Èπ‡¡µ“∫Õ‰≈∑å°≈ÿà¡·√°®–‡ª≈’Ë¬π‡ªìπµ—«∑’Ë¡’§«“¡

·√ß‡æ‘Ë¡¢÷Èπ §◊Õ endoxifen ‚¥¬Õ“»—¬‡Õπå ‰´¡å

CYP3A4/5 ·≈– CYP2D6  ´÷Ëß Endoxifen ®—¥‡ªìπ

metabolite ™π‘¥ phenolic compound ÷́Ëß¡’

ƒ∑∏‘Ïµâ“π¡–‡√Áß·≈–¡’ª√– ‘∑∏‘¿“æ„π°“√µâ“πƒ∑∏‘Ï‡Õ

 ‚µ√‡®π¡“°°«à“ tamoxifen(31)

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß tamoxifen ®–ÕÕ°

ƒ∑∏‘Ï‡™àπ‡¥’¬«°—∫¬“„π°≈ÿà¡ SERM  ‚¥¬¬—∫¬—Èß

°√–∫«π°“√∑”ß“π¢Õßµ—«√—∫‡Õ ‚µ√‡®π ‚¥¬®—∫°—∫

µ—«√—∫·∑π∑’Ë‡Õ ‚µ√‡®π ®–‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß

√Ÿª√à“ß¢Õß tamoxifen-ER complex ·≈–¡’°“√

‡¢â“¡“®—∫¢Õß co-repressor ∑”„Àâ ‰ª¬—∫¬—È ß

°√–∫«π°“√ transcription ¢Õß ER-target gene

‡ªìπº≈„Àâ‡°‘¥°“√¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å

¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π‰¥â

(√Ÿª∑’Ë 3)(32)  °“√„™â tamoxifen ‡ªìπ adjuvant

therapy ¿“¬À≈—ß°“√ºà“µ—¥‡µâ“π¡  “¡“√∂≈¥

§«“¡‡ ’Ë¬ß¢Õß°“√°≈—∫‡ªìπ´È”·≈–≈¥Õ—µ√“°“√‡ ’¬

™’«‘µ‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘„πºŸâªÉ«¬∑ÿ°°≈ÿà¡Õ“¬ÿ

®“°¢âÕ¡Ÿ≈¢Õß°“√»÷°…“∑“ß§≈‘π‘° 55 °“√»÷°…“

®“°ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡ 37,000 √“¬ æ∫«à“°“√

√—°…“¥â«¬ tamoxifen  “¡“√∂≈¥°“√‡°‘¥°âÕπ´È”„π

ºŸâªÉ«¬‰¥â∂÷ß√âÕ¬≈– 47 À≈—ß®“°‰¥â√—∫°“√√—°…“ 5 ªï

·≈–≈¥Õ—µ√“°“√‡ ’¬™’«‘µ‰¥â√âÕ¬≈– 26 À≈—ß°“√√—°…“

10 ªï °“√√—°…“¥â«¬ tamoxifen ¡’ª√– ‘∑∏‘¿“æ

 Ÿß ÿ¥„π™à«ß 5 ªï·√°¢Õß°“√√—°…“ À≈—ß®“°π—Èπ

ª√– ‘∑∏‘¿“æ¢Õß¬“®–≈¥≈ß·≈–¡’º≈¢â“ß‡§’¬ß‡æ‘Ë¡
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¢÷Èπ(5,6,33,4)  πÕ°®“°π’Èæ∫«à“ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡„π√–¬–

advanced stage ·≈–ºŸâªÉ«¬∑’Ë¡’‚√§¡–‡√Áß≈ÿ°≈“¡

‰ªÕ«—¬«–Õ◊Ëπ¡’°“√¥◊ÈÕµàÕ tamoxifen ∂÷ßª√–¡“≥

√âÕ¬≈– 40 ∑”„Àâ‡°‘¥°“√≈ÿ°≈“¡¢Õß¡–‡√Áß·≈–π”

‰ª Ÿà°“√‡ ’¬™’«‘µ(3,5,24)

2. Selective estrogen receptor modula-
tors (SERDs)

Fulvestrant ‡ªìπ¬“µâπ·∫∫¢Õß¬“°≈ÿà¡ SERDs

‚¥¬ fulvestrant ∂◊Õ‡ªìπ∑“ß‡≈◊Õ°„π°“√√—°…“

 ”À√—∫ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡À≈—ß«—¬À¡¥ª√–®”‡¥◊Õπ

∑’Ë¥◊ÈÕµàÕ tamoxifen ·≈–ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡√–¬–

≈ÿ°≈“¡ ¬“™π‘¥π’ÈÕÕ°ƒ∑∏‘Ïµâ“πƒ∑∏‘Ï¢Õß‡Õ ‚µ√‡®π

·≈–‰¡à¡’ƒ∑∏‘Ï·∫∫‡Õ ‚µ√‡®π„π∑ÿ°Õ«—¬«–(34)  ful-

vestrant ®÷ß¡’º≈„π°“√¬—∫¬—Èß°“√®—∫¢Õß‡Õ ‚µ√‡®π

°—∫µ—«√—∫‰¥âÕ¬à“ß ¡∫Ÿ√≥å√«¡∑—Èß¬—∫¬—Èß°“√‡¢â“®—∫°—π

¢Õßµ—«√—∫¥â«¬ (ER dimerization) ·≈–¬—ß “¡“√∂

∑”≈“¬µ—«√—∫‡Õ ‚µ√‡®π‰¥âÕ’°¥â«¬ ´÷Ëßµà“ß®“°¬“

„π°≈ÿà¡ SERMs ∑’Ë‰¡à‰¥âÕÕ°ƒ∑∏‘Ï∑”≈“¬µ—«√—∫‡Õ -

‚µ√‡®π(34)  fulvestrant ®÷ß “¡“√∂¬—∫¬—Èß°√–∫«π°“√

√Ÿª∑’Ë 3. °≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß aromatase inhibitors ·≈– tamoxifen(32)
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transcription ¢Õß¬’π‡ªÑ“À¡“¬¢Õßµ—«√—∫‡Õ ‚µ√‡®π

(ER target gene) ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡®√‘≠‡µ‘∫‚µ

°“√≈ÿ°≈“¡ ·≈–°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à¢Õß‡´≈≈å

¡–‡√Áß‡µâ“π¡‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ  ¥—ßπ—Èπ®÷ß„™â

‡ªìπ¬“ ”À√—∫ºŸâªÉ«¬∑’Ë¥◊ÈÕµàÕ tamoxifen ·µàºŸâªÉ«¬

Õ“®¡’Õ“°“√¢â“ß‡§’¬ß®“°°“√¢“¥ŒÕ√å‚¡π‡Õ ‚µ√

‡®π‰¥â(35,36)  ·µàÕ¬à“ß‰√°Áµ“¡ª√– ‘∑∏‘¿“æ¢Õß¬“

≈¥≈ß‰¥â®“°°“√‡°‘¥°“√¥◊ÈÕ¬“·≈–π”‰ª Ÿà°“√≈ÿ°≈“¡

¢Õß‡´≈≈å¡–‡√Áß‰ª¬—ßÕ«—¬«–Õ◊Ëπ‰¥â„π∑’Ë ÿ¥(37,38)

3. Aromatase inhibitors (AIs)

¬“„π°≈ÿà¡π’ÈÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß

‡Õπ‰´¡å aromatase ´÷Ëß‡ªìπ‡Õπ‰´¡å„π°≈ÿà¡ cyto-

chrome P450 À√◊Õ‡√’¬°«à“ estrogen synthetase

‡Õπ‰´¡åπ’È¡’§«“¡ ”§—≠„π¢—ÈπµÕπ ÿ¥∑â“¬¢Õß°“√

º≈‘µ‡Õ ‚µ√‡®π„π°“√‡ª≈’Ë¬π·Õπ‚¥√‡®π‡ªìπ‡Õ -

‚µ√‡®π ‚¥¬¬“π’È®–·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡µ“¡ Ÿµ√

‚§√ß √â“ß ‚¥¬°≈ÿà¡∑’Ë 1 ‡ªìπ steroidal inhibitors

‡™àπ exemestane ·≈–°≈ÿà¡∑’Ë 2 non-steroidal

inhibitors ‡™àπ anastrozole ·≈– letrozole (√Ÿª∑’Ë

2) °“√»÷°…“∑“ß§≈‘π‘°æ∫«à“¬“°≈ÿà¡ AIs ¡’

ª√– ‘∑∏‘¿“æ¥’°«à“ tamoxifen „π°“√√—°…“ºŸâªÉ«¬

¡–‡√Áß‡µâ“π¡™π‘¥∑’Ë¡’µ—«√—∫‡Õ ‚µ√‡®π∑—Èß„πºŸâªÉ«¬

√–¬–·√°·≈–√–¬–≈ÿ°≈“¡„π°≈ÿà¡«—¬À¡¥ª√–®”

‡¥◊Õπ(12,39,40)  ·µà¬“„π°≈ÿà¡π’È ‰¡à “¡“√∂π”¡“„™â„π

ºŸâªÉ«¬«—¬°àÕπÀ¡¥ª√–®”‡¥◊Õπ‡π◊ËÕß®“°º≈¢â“ß‡§’¬ß

®“°°“√¬—∫¬—Èß°“√ √â“ß‡Õ ‚µ√‡®π(32,39) ‚¥¬ºŸâªÉ«¬

∑’Ë‰¥â√—∫¬“®–¡’Õ“°“√¢Õß°“√¢“¥‡Õ ‚µ√‡®π ‰¥â·°à

Õ“°“√√âÕπ«Ÿ∫«“∫ °√–¥Ÿ°∫“ß≈ß À√◊ÕÕ“®æ—≤π“

‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ ®÷ß‡æ‘Ë¡§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥

°√–¥Ÿ°À—°¡“°°«à“ tamoxifen(12,20,26,39-41) ºŸâªÉ«¬∑’Ë

‰¥â√—∫¬“„π°≈ÿà¡π’È°Á “¡“√∂‡°‘¥°“√¥◊ÈÕ¬“‰¥â‡™àπ°—π

·≈–π”‰ª Ÿà°“√‡°‘¥°âÕπ¡–‡√Áß´È”·≈–°“√≈ÿ°≈“¡‰ª

Õ«—¬«–Õ◊Ëπ(42)

°≈‰°°“√¥◊ÈÕ¬“µâ“πŒÕ√å‚¡π
°≈‰°°“√¥◊ÈÕ tamoxifen

°“√¥◊ÈÕ¬“ tamoxifen ‡ªìπªí≠À“∑’Ë ”§—≠„π

°“√√—°…“ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°¢Õß

µ—«√—∫‡Õ ‚µ√‡®π(43) °“√¥◊ÈÕµàÕ tamoxifen  “¡“√∂

·∫àß‰¥â‡ªìπ 2 ª√–‡¿∑ §◊Õ °“√¥◊ÈÕ¬“µ—Èß·µà‡√‘Ë¡‰¥â√—∫

¬“ (de novo À√◊Õ intrinsic resistance) ·≈–°“√

¥◊ÈÕ¬“∑’Ë‡°‘¥¢÷Èπ¿“¬À≈—ß®“°∑’Ë√—∫¬“‰ª√–¬–Àπ÷Ëß

(acquired resistance) ÷́Ëßæ∫‰¥â∂÷ß√âÕ¬≈– 50 „π

ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡™π‘¥∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫

‡Õ ‚µ√‡®π„π√–¬–≈ÿ°≈“¡(25,44)  ‚¥¬°≈‰°°“√¥◊ÈÕ

tamoxifen ∑’Ë ”§—≠ ‰¥â·°à

1. °“√‡°‘¥ mutation ¢Õßµ—«√—∫‡Õ ‚µ√‡®π

™π‘¥·Õ≈ø“ (mutation of ER-alpha)

µ—«√—∫‡Õ ‚µ√‡®π™π‘¥·Õ≈ø“ (ERα) ‡ªìπ

µ—«™’È«—¥∑’Ë ”§—≠„π°“√∑”π“¬°“√µÕ∫ πÕßµàÕ°“√

√—°…“¥â«¬¬“µâ“πŒÕ√å‚¡π ¥—ßπ—Èπ°“√‡°‘¥ mutation

¢Õß ERα ®÷ß‡ªìπ°≈‰°Àπ÷Ëß∑’Ë ”§—≠„π°“√¥◊ÈÕ

tamoxifen  °“√‡°‘¥ mutation ¡—°æ∫„π∫√‘‡«≥

ligand-binding domain ¢Õßµ—«√—∫‡Õ ‚µ√‡®π

‡™àπ A1587G ´÷Ëß∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß°√¥

Õ–¡‘‚π‡ªìπ Tyr537Ser ∫πµ—«√—∫‡Õ ‚µ√‡®π °“√

‡ª≈’Ë¬π·ª≈ßπ’È∑”„Àâ‡°‘¥°“√°√–µÿâπµ—«√—∫‡Õ ‚µ√‡®π

‰¥âµ≈Õ¥‡«≈“‚¥¬‰¡àµâÕßÕ“»—¬ŒÕ√å‚¡π‡Õ ‚µ√‡®π

¡“®—∫ (√Ÿª∑’Ë 3)(45,46) °≈‰°π’Èæ∫‰¥âª√–¡“≥√âÕ¬≈–

10-30 ¢ÕßºŸâªÉ«¬¡–‡√Áß‡µâ“π¡√–¬–≈ÿ°≈“¡∑’Ë¥◊ÈÕµàÕ

¬“µâ“πŒÕ√å‚¡π(47)

πÕ°®“°π’ÈÕ“®æ∫°“√ Ÿ≠‡ ’¬°“√· ¥ß

ÕÕ°À√◊Õ°“√∑”ß“π¢Õßµ—«√—∫‡Õ ‚µ√‡®π (loss of ER

expression/function) ÷́Ëß‡ªìπ “‡Àµÿ°“√¥◊ÈÕ¬“∑’Ë

 ”§—≠¢ÕßºŸâªÉ«¬∑’Ë‰¡à‡§¬‰¥â√—∫ tamoxifen ¡“°àÕπ
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(de novo resistance) ‡π◊ËÕß®“° tamoxifen ¡’

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï‚¥¬°“√®—∫°—∫µ—«√—∫‡Õ ‚µ√‡®π

 ”À√—∫ºŸâªÉ«¬∑’Ë‡§¬µÕ∫ πÕßµàÕ¬“·≈â«¡“¥◊ÈÕµàÕ¬“

¿“¬À≈—ß (acquired resistance) æ∫«à“¬—ß¡’°“√

· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π∂÷ß√âÕ¬≈– 70(23)

¥—ßπ—Èπ°≈‰°°“√¥◊ÈÕ tamoxifen „πºŸâªÉ«¬°≈ÿà¡π’È¡’

§«“¡´—∫´âÕπ·≈–Õ“®‡°‘¥‰¥â®“°À≈“¬ “‡Àµÿ‚¥¬¡’

§«“¡‡°’Ë¬«¢âÕß°—∫°“√∑”ß“π¢Õß¬’πÀ≈“¬™π‘¥(48)

2. °“√‡ª≈’Ë¬π·ª≈ß¢Õß coregulatory

proteins (alterations in coregulatory pro-

teins)

Coactivator ·≈– corepressor protein

¡’§«“¡ ”§—≠µàÕ°“√‡°‘¥°√–∫«π°“√ transcription

¢Õß ER-target gene ´÷Ëß‡ªìπ°√–∫«π°“√ ”§—≠

„π°“√‡µ‘∫‚µ¢Õß‡´≈≈å¡–‡√Áß(23,49)  ®“°°“√»÷°…“

æ∫«à“„π¡–‡√Áß∑’Ë¥◊ÈÕ tamoxifen ¡’°“√‡ª≈’Ë¬π·ª≈ß

√–¥—∫¢Õß coactivator À√◊Õ corepressor(23)

coactivator ∑’Ë ”§—≠¢Õßµ—«√—∫‡Õ ‚µ√‡®π ‰¥â·°à

amplified in breast cancer 1 (AIB1) À√◊Õ nuclear

coactivator-3 (NCoA3) ´÷Ëß∑”Àπâ“∑’Ë™à«¬„π

°√–∫«π°“√ transcription ¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫

µ—«√—∫‡Õ ‚µ√‡®π AIB1 ¡’°“√· ¥ßÕÕ°‡æ‘Ë¡¡“°¢÷Èπ

∂÷ß√âÕ¬≈– 50 „π°âÕπ¡–‡√Áß(50) ¬—ß¡’°“√»÷°…“

√“¬ß“π«à“πÕ°®“°°“√· ¥ßÕÕ°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß AIB1

„π°âÕπ¡–‡√Áß ¬—ßæ∫«à“ AIB1 ™à«¬‡æ‘Ë¡°“√ÕÕ°ƒ∑∏‘Ï

·∫∫‡Õ ‚µ√‡®π¢Õß tamoxifen Õ’°¥â«¬ ´÷Ëß¡’§«“¡

‡°’Ë¬«¢âÕß°—∫°“√¥◊ÈÕ tamoxifen  πÕ°®“°π’È¡’°“√

»÷°…“∑“ß§≈‘π‘°√“¬ß“π∂÷ß«“¡ —¡æ—π∏å¢Õß°“√· ¥ß

ÕÕ°¢Õß AIB1 ∑’Ë‡æ‘Ë¡¢÷Èπ°—∫æ¬“°√≥å‚√§∑’Ë·¬à≈ß

¢ÕßºŸâªÉ«¬¡–‡√Áß‡µâ“π¡(23,35,51)  πÕ°®“°π’È¬—ß¡’ co-

repressor ¢Õßµ—«√—∫‡Õ ‚µ√‡®π∑’Ë ”§—≠ §◊Õ nuclear

receptor co-repressor (NcoR) ´÷Ëß∑”Àπâ“∑’Ë¬—∫¬—Èß

°√–∫«π°“√ transcription ¢Õß¬’π‡ªÑ“À¡“¬¢Õß

µ—«√—∫‡Õ ‚µ√‡®π NcoR ®÷ß∂Ÿ°æ‘®“√≥“„Àâ‡ªìπªí®®—¬

∑’Ë„™â∑”π“¬º≈°“√√—°…“¢Õß tamoxifen ‰¥â®“°°“√

»÷°…“∑“ß§≈‘π‘°æ∫«à“¡’§«“¡ —¡æ—π∏å√–À«à“ß°“√

· ¥ßÕÕ°∑’Ë≈¥≈ß¢Õß NcoR °—∫™à«ß‡«≈“°≈—∫‡ªìπ

´È”¢Õß‚√§∑’Ë —Èπ≈ß„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√

· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π™π‘¥≈ÿ°≈“¡„π«—¬

À¡¥ª√–®”‡¥◊Õπ∑’Ë‰¥â√—∫‡Õ ‚µ√‡®πÀ≈—ß°“√ºà“µ—¥

‡µâ“π¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘(52)

πÕ°®“°π’È¬—ß¡’°“√§âπæ∫¬’π™π‘¥„À¡à §◊Õ

macrod2 ´÷Ëß¡’Àπâ“∑’Ë‡ªìπ ER coactivator „π

‡´≈≈å¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√-

‡®π (MCF-7 breast cancer cell line) ®“°°“√

»÷°…“æ∫«à“ macrod2 ¡’Àπâ“∑’Ë§«∫§ÿ¡°√–∫«π°“√

transcription ¢Õß¬’π∑’Ë‡ªìπ‡ªÑ“À¡“¬¢Õßµ—«√—∫

‡Õ ‚µ√‡®π∑”„Àâ‡´≈≈å¡–‡√Áß¡’°“√‡®√‘≠‡µ‘∫‚µ·≈–

Õ“®‡°’Ë¬«¢âÕß°—∫°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å¡–‡√Áß

‡µâ“π¡‚¥¬‰¡àÕ“»—¬‡Õ ‚µ√‡®πÕ’°¥â«¬(53) ®“°°“√

»÷°…“≈à“ ÿ¥æ∫«à“¡’°“√· ¥ßÕÕ°¢Õß¬’π macrod2

„π°âÕπ¡–‡√Áß‡µâ“π¡∑’Ë¥◊ÈÕµàÕ tamoxifen ®“°ºŸâªÉ«¬

·≈–¡’§«“¡‡°’Ë¬«¢âÕß°—∫æ¬“°√≥å‚√§∑’Ë ‰¡à¥’·≈–

Õ—µ√“°“√√Õ¥™’«‘µ∑’Ë≈¥≈ß πÕ°®“°π’Èæ∫«à“°“√≈¥

°“√· ¥ßÕÕ°¢Õß macrod2 „π‡´≈≈å¡–‡√Áß‡µâ“π¡

∑’Ë¥◊ÈÕµàÕ tamoxifen  “¡“√∂·°â ‰¢°“√¥◊ÈÕ¬“‰¥â(54)

¬’ππ’È®÷ß‡ªìπ¬’π∑’Ëπà“®–¡’∫∑∫“∑∑’Ë ”§—≠„π°≈‰°°“√¥◊ÈÕ

tamoxifen ·≈–‡ªìπ‡ªÑ“À¡“¬∑’Ë ”§—≠„π°“√æ—≤π“

¬“ ”À√—∫°“√√—°…“ºŸâªÉ«¬∑’Ë¥◊ÈÕ tamoxifen ‰¥âµàÕ‰ª

„πÕπ“§µ

3. Growth factor signaling °√–µÿâπ ERααααα

signaling ‚¥¬‰¡àÕ“»—¬‡Õ ‚µ√‡®π

°“√‡ª≈’Ë¬π·ª≈ß¢Õß growth factor

signaling  “¡“√∂‡Àπ’Ë¬«π”„Àâ‡´≈≈å¡–‡√Áß‡®√‘≠

‡µ‘∫‚µ‰¥â∑—Èß∑“ß genomic signaling À√◊Õ non-

genomic signaling ·≈–π”‰ª Ÿà°“√¥◊ÈÕµàÕ tamoxifen
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‰¥â ‚¥¬°“√°√–µÿâπÀ√◊Õ°“√· ¥ßÕÕ°∑’Ë¡“°¢÷Èπ¢Õß

tyrosine kinase receptor ‡™àπ epidermal growth

factor receptor (EGFR), mitogen-activated

protein kinase (MAPK), PI3K/AKT signaling

pathway, stress signaling pathway ·≈– insu-

lin-like growth factor (IGFR)(55) (√Ÿª∑’Ë 3) °“√

°√–µÿâπ pathway ‡À≈à“π’È “¡“√∂‡Àπ’Ë¬«π”„Àâ‡°‘¥

°“√∑”ß“π¢Õßµ—«√—∫‡Õ ‚µ√‡®π  ‡æ‘Ë¡√–¥—∫¢Õß

ER coactivator ´÷Ëß¡’Àπâ“∑’Ë™à«¬„π°√–∫«π°“√

transcription √«¡‰ª∂÷ß°√–µÿâπ downstream

signaling molecule ‡™àπ cyclins, cyclin-depen-

dent kinases ·≈– cyclin-dependent kinase

inhibitors ´÷Ëß¡’∫∑∫“∑ ”§—≠„π°“√§«∫§ÿ¡«—Ø®—°√

¢Õß‡´≈≈å ™à«¬‡æ‘Ë¡°“√√Õ¥™’«‘µ·≈–°“√‡®√‘≠‡µ‘∫‚µ

·∫àßµ—«¢Õß‡´≈≈å¡–‡√Áß‡µâ“π¡  πÕ°®“°π’È®“°°“√

»÷°…“∑“ß§≈‘π‘°¬—ßæ∫«à“¡’§«“¡‡°’Ë¬«¢âÕß¢Õß ER,

HER-2, p38 ·≈– ERK (extracellular signaling

regulated kinases) „π°âÕπ¡–‡√Áß‡µâ“π¡∑’Ë¥◊ÈÕ

tamoxifen ®“°ºŸâªÉ«¬ ®“°º≈°“√»÷°…“‡À≈à“π’È

 “¡“√∂ √ÿª‰¥â«à“¡’°“√ crosstalk √–À«à“ß ER

·≈– growth factor signaling Õ◊ËπÊ´÷Ëß∑”Àπâ“∑’Ë

‡ªìπ°≈‰°¢Õß‡´≈≈å„π°“√ª√—∫µ—«‡¡◊ËÕ‰¥â√—∫ tamoxifen

´÷Ëß¡’º≈¬—∫¬—Èß ER activity(56)

√Ÿª∑’Ë 4. °≈‰°°“√¥◊ÈÕ tamoxifen ∑’Ë ”§—≠(57)
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4. ‡´≈≈å¡–‡√Áßµâπ°”‡π‘¥ (cancer stem like

cells)

°“√Õ∏‘∫“¬∂÷ß “‡Àµÿ¢Õß°“√∑’Ë¡–‡√Áß¡’

°“√µÕ∫ πÕßµàÕ¬“„π™à«ß·√°¢Õß°“√√—°…“·≈â«‡°‘¥

°“√¥◊ÈÕ¬“¿“¬À≈—ß “¡“√∂Õ∏‘∫“¬‰¥â®“°‡´≈≈åµâπ

°”‡π‘¥¡–‡√Áß (cancer stem cell) ÷́Ëß¡’§ÿ≥ ¡∫—µ‘

„π°“√‡ªìπ self-renewal ·≈–¬—ß‡°’Ë¬«¢âÕß°—∫

°√–∫«π°“√¥◊ÈÕ¬“¢Õß‡´≈≈å¡–‡√Áß‡π◊ËÕß®“°¬“‰¡à

 “¡“√∂°”®—¥‡´≈≈å™π‘¥π’È ‰ ¥â (58,59) ¡’∑ƒ…Æ’∑’Ë

 π—∫ πÿπ‡æ‘Ë¡‡µ‘¡´÷Ëß°“√µ√«®æ∫ tumor-initiating

cells ∑—Èß„π‡´≈≈å¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«·≈–¡–‡√Áß∑’Ë¡’

≈—°…≥–‡ªìπ°âÕπ™π‘¥Õ◊ËπÊ  πÕ°®“°π’È„π cancer cell

line ∑’Ë„™â„π°“√»÷°…“ in vitro °Á “¡“√∂µ√«®æ∫

progenitor stem cell ®÷ßπ” cancer cell line ∫“ß

™π‘¥¡“‡ªìπ model „π°“√»÷°…“‡√◊ËÕß°“√¥◊ÈÕ¬“¢Õß

‡´≈≈å¡–‡√Áß‰¥â(60,61)

‡´≈≈å¡–‡√Áßµâπ°”‡π‘¥‡ªìπ‡´≈≈å∑’Ëæ∫‡ªìπ

 à«ππâÕ¬‡¡◊ËÕ‡∑’¬∫°—∫‡´≈≈å™π‘¥Õ◊ËπÊ„π tumor micro-

environment ´÷Ëß¡’§ÿ≥ ¡∫—µ‘„π°“√·∫àßµ—«·≈–¬—ß

§ß¡’§ÿ≥ ¡∫—µ‘‡¥‘¡§◊Õ¬—ß‡ªìπ‡´≈≈å¡–‡√Áßµâπ°”‡π‘¥ ·≈–

 “¡“√∂‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ‡´≈≈å¡–‡√Áß‰¥â¥â«¬ ´÷Ëß

‡´≈≈å¡–‡√Áßµâπ°”‡π‘¥¢Õß¡–‡√Áß‡µâ“π¡ “¡“√∂¥◊ÈÕ

µàÕ°“√„Àâ¬“µâ“πŒÕ√å‚¡π·≈–∑”„Àâ‡°‘¥‡ªìπ¡–‡√Áß´È”

·≈–Õ“®‡°‘¥°“√≈ÿ°≈“¡‰ª¬—ßÕ«—¬«–Õ◊Ëπ ‡´≈≈å¡–‡√Áß

µâπ°”‡π‘¥¡’°“√· ¥ßÕÕ°¢Õß ATP-binding cas-

sette (ABC) drug pump ‡™àπ p-glycoprotein/

MDR1 ´÷Ëß “¡“√∂¢—∫¬“∑’Ë„™â√—°…“ÕÕ° ∑”„Àâ¬“‰¡à

 “¡“√∂¶à“‡´≈≈å¡–‡√Áßµâπ°”‡π‘¥‰¥â  πÕ°®“°π’È

‡´≈≈å¡–‡√Áßµâπ°”‡π‘¥¬—ß¡’°“√‡æ‘Ë¡°“√∑”ß“π¢Õß

aldehyde dehydrogenase 1 (ALDH1) ́ ÷Ëß∑”Àπâ“∑’Ë

„π™à«¬„π°“√·∫àßµ—«·≈–™à«¬ª°ªÑÕß‡´≈≈å¡–‡√Áßµâπ

°”‡π‘¥®“°¬“ ‡´≈≈å¡–‡√Áßµâπ°”‡π‘¥®–°√–µÿâπ°“√

∑”ß“π¢Õß Wnt-β catenin signaling, Hedgehog

·≈– notch signaling pathways ÷́Ëß∑”„Àâ‡´≈≈å

¡–‡√Áß¡’°“√‡®√‘≠‡µ‘∫‚µ·≈–¡’§«“¡ “¡“√∂„π°“√

≈ÿ°≈“¡‰ª¬—ßÕ«—¬«–Õ◊ËπÊ√«¡∂÷ß§«“¡ “¡“√∂„π°“√

µâ“πƒ∑∏‘Ï¢Õß¬“(62) ¡’°“√»÷°…“√“¬ß“π∂÷ß‡´≈≈å

¡–‡√Áß‡µâ“π¡∑’Ë¥◊ÈÕµàÕ tamoxifen ¡’§ÿ≥ ¡∫—µ‘‡À¡◊Õπ

‡´≈≈å¡–‡√Áßµâπ°”‡π‘¥ ‚¥¬æ∫«à“¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß

stem cell marker „π√–¥—∫ mRNA ‰¥â·°à SOX-2,

Oct-4, ·≈– CD133 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡´≈≈å

¡–‡√Áß‡µâ“π¡∑’Ë‰¡à¥◊ÈÕ¬“ ¥—ßπ—Èπ°≈‰°°“√¥◊ÈÕ¬“π’È®÷ß‡ªìπ

°≈‰°∑’Ë ”§—≠∑’Ë∑”„Àâ‡°‘¥°“√°≈—∫‡ªìπ´È”¢Õß¡–‡√Áß

·≈–§«“¡≈â¡‡À≈«„π°“√√—°…“¥â«¬¬“µâ“πŒÕ√å‚¡π(63)

5. °“√‡ª≈’Ë¬π·ª≈ß¢Õßµ—«§«∫§ÿ¡„π«—Ø-

®—°√‡´≈≈å (alteration of cell cycle signaling

molecule)

µ—«°√–µÿâπ (positive regulator) ·≈–

µ—«§«∫§ÿ¡ (negative regulator) ¡’∫∑∫“∑∑’Ë ”§—≠

µàÕ°“√·∫àßµ—«¢Õß‡´≈≈å„π«—Ø®—°√‡´≈≈å ¥—ßπ—Èπ°“√

‡æ‘Ë¡¢÷Èπ¢Õß positive regulator ·≈–°“√≈¥≈ß¢Õß

negative regulator °Á¡’§«“¡‡°’Ë¬«¢âÕßµàÕ°“√‡°‘¥

°“√¥◊ÈÕµàÕ tamoxifen ‚ª√µ’π cyclin D1 ‡ªìπ

‚ª√µ’π∑’Ë ”§—≠„π°“√§«∫§ÿ¡°“√‡ª≈’Ë¬π·ª≈ß√–À«à“ß

G1-S phase ¢Õß«—Ø®—°√‡´≈≈å ´÷Ëßæ∫«à“ cyclin D1

¡’°“√‡æ‘Ë¡¢÷Èπ∑—Èß„π√–¥—∫ mRNA ·≈– ‚ª√µ’π„π

°âÕπ¡–‡√Áß‡µâ“π¡∂÷ß√âÕ¬≈– 50(64) ®“°°“√»÷°…“

≈à“ ÿ¥æ∫«à“ cyclin D1 ¡’§«“¡‡°’Ë¬«¢âÕß°—∫°√–∫«π

°“√ tumorigenesis ‡π◊ËÕß®“° cyclin D1 ∑”„Àâ

‡°‘¥¡–‡√Áßºà“π°“√‡æ‘Ë¡°√–∫«π°“√ transcription

‚¥¬°≈‰°∑’Ë ‰¡àµâÕßÕ“»—¬ cyclin dependent

kinase(65) cyclin D1 ¬—ß‡ªìπ ¡“™‘°∑’Ë ”§—≠¢Õß¬’π

∑’Ë‡ªìπ‡ªÑ“À¡“¬¢Õßµ—«√—∫‡Õ ‚µ√‡®π¥â«¬ ¥—ßπ—Èπ

°“√· ¥ßÕÕ°¢Õß cyclin D1 ∑’Ë‡æ‘Ë¡¢÷Èπ®÷ß¡’º≈

µàÕ°“√µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬ tamoxifen

πÕ°®“°π’È¬—ßæ∫«à“¡’°“√· ¥ßÕÕ°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß
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c-myc ´÷Ëß‡ªìπ transcription factor ∑’Ë¡’Àπâ“∑’Ë„π

°“√§«∫§ÿ¡ p21 ´÷Ëß¡’∫∑∫“∑‡ªìπµ—«§«∫§ÿ¡„π

«—Ø®—°√‡´≈≈å„π‡´≈≈å¡–‡√Áß‡µâ“π¡∑’Ë¥◊ÈÕ¬“ ·≈–¬—ß

æ∫«à“°“√≈¥≈ß¢Õß¢Õß°“√· ¥ßÕÕ°¢Õß p21 „π

‡´≈≈å¡–‡√Áß‡µâ“π¡®–¡’º≈∑”„Àâ¡’°“√·∫àßµ—«Õ¬à“ß‰¡à

 “¡“√∂§«∫§ÿ¡‰¥â(66)

°≈‰°°“√¥◊ÈÕµàÕ¬“∑’Ë¬—∫¬—Èß‡Õπ‰´¡å aro-
matase

·¡â«à“°“√„™â¬“°≈ÿà¡π’È®–¡’ª√– ‘∑∏‘¿“æ„π°“√

√—°…“¡–‡√Áß‡µâ“π¡™π‘¥∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫

‡Õ ‚µ√‡®π ·µà°Áæ∫«à“¡’ºŸâªÉ«¬‚√§¡–‡√Áß„π√–¬–

·√°ª√–¡“≥√âÕ¬≈– 20 ¡’°“√°≈—∫‡ªìπ¡–‡√Áß´È” ´÷Ëß

 “¡“√∂‡°‘¥‰¥âÀ≈—ß°“√«‘π‘®©—¬‚√§‡æ’¬ß 2-3 ªï·√°

À√◊Õ¡“°°«à“ 10 ªï°Á‰¥â(68)  °“√¥◊ÈÕ¬“∑’Ë¬—∫¬—Èß‡Õπ‰´¡å

aromatase  “¡“√∂·∫àß‰¥â‡ªìπ Õß°≈ÿà¡‡™àπ°—π §◊Õ

intrinsic resistance §◊Õ °“√‰¡àµÕ∫ πÕßµàÕ¬“µ—Èß

·µà·√°√—°…“ ·≈– acquired resistance §◊Õ °“√

¥◊ÈÕ¬“À≈—ß®“°∑’Ë‰¥â√—∫°“√√—°…“‰ª·≈â«√–¬–Àπ÷Ëß(69,70)

°≈‰°°“√¥◊ÈÕ¬“∑’Ë ”§—≠∫“ß°≈‰°°Á§≈â“¬§≈÷ß°—∫

°≈‰°°“√¥◊ÈÕ¬“¢Õß tamoxifen ‡π◊ËÕß®“°ÕÕ°ƒ∑∏‘Ï

‡°’Ë¬«¢âÕß°—∫°“√≈¥°“√∑”ß“π¢Õß‡Õ ‚µ√‡®π‡™àπ

‡¥’¬«°—π °≈‰°°“√¥◊ÈÕ¬“¬—∫¬—Èß‡Õπ‰´¡å aromatase(70)

‰¥â·°à

1. °“√‡°‘¥ mutation „π¬’π∑’Ë ”§—≠ àß

º≈µàÕ°“√¥◊ÈÕ¬“ (mutation of critical genes)

¡’°“√»÷°…“ mutation pattern ¢Õß¬’π

°—∫°“√µÕ∫ πÕß¢Õß°“√√—°…“¥â«¬¬“¬—∫¬—Èß‡Õπ‰´¡å

aromatase ®“°°âÕπ¡–‡√Áß∑’Ë‰¥â¡“®“°ºŸâªÉ«¬¡–‡√Áß

‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π·≈–

‰¥â√—∫¬“°àÕπ°“√ºà“µ—¥ æ∫«à“¡’°“√ mutation ¢Õß

¬’π 18 ™π‘¥(71) ‡¡◊ËÕπ”¡“∑”°“√»÷°…“‡æ‘Ë¡‡µ‘¡‚¥¬

º≈«‘®—¬‡∫◊ÈÕßµâπæ∫«à“¡’¬’π 3 ™π‘¥∑’Ë¡’§«“¡ ”§—≠

∑“ß§≈‘π‘° §◊Õ tp53, map3ki ·≈– gata3 ‚¥¬

µ“√“ß∑’Ë 1. °“√‡ª≈’Ë¬π·ª≈ß¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√¥◊ÈÕ tamoxifen(3,25,27,48,51,54,56,63,67)

¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√¥◊ÈÕ √–¥—∫°“√· ¥ßÕÕ°¢Õß¬’π °≈‰°°“√¥◊ÈÕ¬“

     tamoxifen „π¡–‡√Áß∑’Ë¥◊ÈÕ¬“

NCoA1 °“√‡æ‘Ë¡¢÷Èπ¢Õß coactivator „π
NCoA3 °√–∫«π°“√ ER transcription

NCoR1 °“√≈¥≈ß¢Õß corepressor „π
NCoR2 °√–∫«π°“√ ER transcription

MACROD2 °“√°√–µÿâπ ERα signaling ‚¥¬‰¡àÕ“»—¬
‡Õ ‚µ√‡®π

EGFR2 (HER2) °“√°√–µÿâπ ERα signaling ‚¥¬‰¡àÕ“»—¬
‡Õ ‚µ√‡®π

SOX-2 Cancer stem cell marker

Oct-4 Cancer stem cell marker

➞

➞

➞
➞

➞
➞

    : ‡æ‘Ë¡¢÷Èπ       : ≈¥≈ß➞

➞
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æ∫«à“ tp53 mutation ‡°’Ë¬«¢âÕß°—∫ luminal B

·≈– Ki67 (proliferation marker) ∑’Ë· ¥ßÕÕ° Ÿß

∑—Èß°àÕπ·≈–À≈—ß°“√√—°…“ map3k1 mutation

‡°’Ë¬«¢âÕß°—∫ luminal A ·≈– Ki67 ∑’Ë· ¥ßÕÕ°

πâÕ¬ µ≈Õ¥°“√√—°…“ ·≈– gata3 mutation ¡’

§«“¡‡°’Ë¬«¢âÕß°—∫°“√°¥°“√· ¥ßÕÕ°¢Õß Ki67 ∑’Ë

‡æ‘Ë¡¢÷Èπ  ¥—ßπ—Èπ gata3 mutation ®÷ßÕ“®„™â‡ªìπ

µ—«æ¬“°√≥å°“√µÕ∫ πÕßµàÕ¬“°≈ÿà¡π’È ‰¥â(71) ·µà

Õ¬à“ß‰√°Áµ“¡¬—ß§ßµâÕß¡’°“√»÷°…“‡°Á∫¢âÕ¡Ÿ≈‡æ‘Ë¡‡µ‘¡

„π®”π«πºŸâªÉ«¬∑’Ë¡“°¢÷ÈπµàÕ‰ª‡æ◊ËÕ √ÿª«à“ map3k1

·≈– gata3 mutation ‡ªìπµ—«æ¬“°√≥å°“√µÕ∫ π

ÕßµàÕ¬“∑’Ë¥’·≈– tp53 mutation ‡ªìπµ—«æ¬“°√≥å

°“√µÕ∫ πÕßµàÕ¬“∑’Ë‰¡à¥’µàÕ‰ª„πÕπ“§µ

πÕ°®“°π’È°“√∑” PathScan analysis

¬—ßæ∫°“√ mutation „π¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√µ“¬

¢Õß‡´≈≈å (apoptosis) ‡™àπ AKT-PI3K-mTOR,

MAPK-JUN À√◊Õ JNK pathway ‡ªìπµâπ„π‡´≈≈å

∑’Ë¥◊ÈÕ¬“¥â«¬(71)

¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß esr1 ´÷Ëß‡ªìπ¬’π∑’Ë

‡°’Ë¬«¢âÕß°—∫°“√ encode µ—«√—∫‡Õ ‚µ√‡®π™π‘¥ α

‡¡◊ËÕ¡’°“√‡ª≈’Ë¬π·ª≈ß ‡™àπ ‡°‘¥ point mutation,

translocation, amplification ÷́Ëßæ∫‰¥âª√–¡“≥

√âÕ¬≈– 20(72-74) ¢ÕßºŸâªÉ«¬®–π”‰ª Ÿà°“√¥◊ÈÕ¬“·∫∫

acquired resistance ‰¥â  πÕ°®“°π’È¬—ßæ∫°“√

‡ª≈’Ë¬π·ª≈ß„π√–¥—∫ epigenetic ¢Õß esr1 §◊Õ

‡°‘¥ DNA methylation ∑’Ë∫√‘‡«≥ CpG island „π

∫√‘‡«≥ promoter ¢Õß¬’π ‚¥¬‡Õπ‰´¡å histone

deacetylase (HDAC) ∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬°“√

· ¥ßÕÕ°¢Õß esr1 gene ‰ªæ∫‰¥âª√–¡“≥√âÕ¬≈–

7(75)

2. °“√∑”ß“π¢Õß growth signaling

pathway ‰ª°√–µÿâπµ—«√—∫‡Õ ‚µ√‡®π (other

growth signaling pathways crosstalk with

ER)
„π acquired resistance æ∫°“√°√–µÿâπ

growth signaling pathway ‰¥â·°à ERRB recep-

tor, fibroblast growth factor receptor 1 (FGFR1)

·≈– insulin-like growth factor 1 receptor (IGF1R)

·≈– down-stream signaling µà“ßÊ ‡™àπ MAPK

·≈– PI3K-AKT(70)  ‚¥¬¡’°“√»÷°…“æ∫«à“°“√· ¥ß

ÕÕ°¢Õß ERRB 2 À√◊Õ HER2 ®–‰ª°√–µÿâπ MAPK

„πºŸâªÉ«¬∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π·≈â«

∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬°“√· ¥ßÕÕ°(76,77)  ·µà‡¡◊ËÕ

¬—∫¬—Èß°“√∑”ß“π¢Õß MAPK °âÕπ¡–‡√Áß°Á°≈—∫¡“

µÕ∫ πÕßµàÕ¬“µâ“πŒÕ√å‚¡π(78)  πÕ°®“°π’È°“√

°√–µÿâπ¢Õß growth signaling pathway ¬—ß∑”„Àâ

‡°‘¥°“√ phosphorylation ¢Õßµ—«√—∫‡Õ ‚µ√‡®π

∑”„Àâ¡’°“√ recruitment ¢Õß ER-coactivator µà“ßÊ

‡™àπ NCoA3 À√◊Õ CREB-binding protein ∑”„Àâ

‡°‘¥°√–∫«π°“√ transcription ¢Õß¬’π(79)  πÕ°®“°

π’È¬—ß “¡“√∂‰ª°√–µÿâπ activation function 1 (AF-

1) transactivation domain ∫πµ—«√—∫‡Õ ‚µ√‡®π

‡°‘¥°“√ transcription ‰¥â‚¥¬‰¡àµâÕßÕ“»—¬ ligand

À√◊Õ‡Õ ‚µ√‡®π¡“°√–µÿâπ∑’Ë AF-2 domain(70)

3. °“√‡ª≈’Ë¬π·ª≈ß¢Õßµ—«§«∫§ÿ¡„π

«—Ø®—°√‡´≈≈å (alteration in cell cycle regu-

lation)
®“°°“√»÷°…“‚¥¬ the Cancer Genome

Atlas Network æ∫«à“¡’§«“¡ —¡æ—π∏å√–À«à“ß°“√

§«∫§ÿ¡∑’Ëº‘¥ª°µ‘‰ª¢Õß cyclin D À√◊Õ CDK6-RB

°—∫¡–‡√Áß‡µâ“π¡™π‘¥ luminal B Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘(80)  πÕ°®“°π’È¬—ßæ∫«à“¡–‡√Áß‡µâ“π¡°≈ÿà¡π’È

¬—ß¡’°“√ amplification ¢Õß¬’π cyclin d1 ·≈–

cdk4 ∑”„Àâ¡’°“√· ¥ßÕÕ°¡“°¢÷Èπ¥â«¬(80) §«“¡º‘¥

ª°µ‘¥—ß°≈à“«π’ÈÕ“®°√–µÿâπ°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å

¡–‡√Áß‡µâ“π¡‰¥â‚¥¬‰¡àµâÕßÕ“»—¬‡Õ ‚µ√‡®π àßº≈
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∑”„Àâ‡°‘¥°“√¥◊ÈÕ¬“  πÕ°®“°π’È°“√°√–µÿâπ CDK4

À√◊Õ CDK6 ®– “¡“√∂∑”„Àâ‡°‘¥°“√ phosphory-

lation ¢Õß RB ∑”„Àâ‡´≈≈å¡’°“√·∫àßµ—«„π«—Ø®—°√

‡´≈≈å‰¥âÕ¬à“ß‰¡à¡’°“√§«∫§ÿ¡ ´÷Ëß∑”„Àâ‡°‘¥°“√¥◊ÈÕµàÕ

¬“µâ“πŒÕ√å‚¡π‰¥â81 ®÷ß¡’ºŸâ«‘®—¬π” CDK4-CDK6

inhibitor ¡“„™â„π¡–‡√Áß∑’Ë¥◊ÈÕµàÕ¬“µâ“πŒÕ√å‚¡π‰¥â

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ(82)  tp53 °Á‡ªìπ¬’πÀπ÷Ëß∑’Ë¡’

§«“¡ ”§—≠„π«—Ø®—°√‡´≈≈å·≈– “¡“√∂æ∫ mutation

‰¥â„π¡–‡√Áß‡µâ“π¡·¡â«à“„π¡–‡√Áß‡µâ“π¡™π‘¥¡’µ—«

√—∫‡Õ ‚µ√‡®π®–æ∫‰¥âπâÕ¬°«à“™π‘¥∑’Ë‰¡à¡’µ—«√—∫(80)

·≈–¬—ßæ∫ gene copy ∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß MDM2 „π

¡–‡√Áß‡µâ“π¡™π‘¥ luminal B ª√–¡“≥√âÕ¬≈– 30

·≈– luminal A √âÕ¬≈– 14(80)  °“√„™â inhibitor

¬—∫¬—Èß MDM2 ®–™à«¬‡æ‘Ë¡ negative regulator

¢Õß«—Ø®—°√‡´≈≈å §◊Õ p21 ÷́Ëß∑”„Àâ‡°‘¥°“√À¬ÿ¥·∫àß

µ—«¢Õß‡´≈≈å‰¥â ¢≥–π’È¡’°“√‡√‘Ë¡∑¥≈Õß„™â MDM 2

inhibitor „π°“√∑¥≈Õß∑“ß§≈‘π‘°„π√–¬–·√°·≈â«(83)

4. °“√¥◊ÈÕµàÕ°√–∫«π°“√µ“¬¢Õß‡´≈≈å
(resistance to cell death)

®“°°“√»÷°…“æ∫«à“¡–‡√Áß∑’Ë¥◊ÈÕµàÕ¬“∑’Ë

¬—∫¬—Èß‡Õπ‰´¡å aromatase ¡’°“√· ¥ßÕÕ°∑’Ë‡æ‘Ë¡

¢÷Èπ¢Õß¬’π∑’Ë¡’Àπâ“∑’Ë anti-apoptotic activity §◊Õ

bcl2 ®÷ß¡’°“√»÷°…“„π‡´≈≈å·≈– —µ«å∑¥≈Õß‡æ◊ËÕ¥Ÿ

ƒ∑∏‘Ï„π°“√¬—∫¬—Èß bcl2 æ∫«à“¡’ƒ∑∏‘Ï¬—∫¬—Èß∑—Èß°“√

‡°‘¥ apoptosis ·≈– autophagy „π‡´≈≈å¡–‡√Áß

∑’Ë¥◊ÈÕ¬“µâ“πŒÕ√å‚¡π(84)  πÕ°®“°π’È¬—ß¡’°“√»÷°…“

°“√¬—∫¬—Èß nuclear factor-κB (NF-κB) ´÷Ëß®–™à«¬

„Àâ‡´≈≈å‡°‘¥ apoptosis ‚¥¬¡’°“√æ—≤π“ inhibitor

¢Õß proteasome ∑’Ë®–¬—∫¬—Èß°“√∑”ß“π¢Õß NF-

κB  ´÷ËßÕ¬Ÿà„π√–À«à“ß°“√»÷°…“∑“ß§≈‘π‘°„πºŸâªÉ«¬∑’Ë

¥◊ÈÕ¬“(70,85)

πÕ°®“°π’È¬—ß¡’°“√»÷°…“∂÷ß inhibitor of

apoptosis proteins (IAPs) ÷́Ëß‡ªìπ negative

regulator ¢Õß caspase 3 ·≈– 7 ÷́Ëß¡’§«“¡ ”§—≠

„π°√–∫«π°“√ ÿ¥∑â“¬¢Õß apoptosis(86,87) æ∫«à“

IAP1  “¡“√∂π”¡“„™â„π°“√∑”≈“¬µ—«√—∫‡Õ ‚µ√‡®π

‰¥â(88)  πÕ°®“°π’È°“√°√–µÿâπ IAP2 ‚¥¬‡´≈≈å¿Ÿ¡‘-

§ÿâ¡°—π„π stroma √Õ∫°âÕπ¡–‡√Áß¡’º≈∑”„Àâ‡°‘¥°“√

¥◊ÈÕµàÕ¬“¬—∫¬—Èß‡Õπ‰´¡å aromatase ®÷ßÕ“®æ—≤π“

IAP inhibitors ‡æ◊ËÕ°“√√—°…“¡–‡√Áß∑’Ë¥◊ÈÕ¬“µàÕ‰ª„π

Õπ“§µ(89)

5. ªØ‘ —¡æ—π∏å¢Õß‡´≈≈å„π tumor micro-

environment (the interaction of cells in

tumor microenvironment)

Cancer-associated fibroblast ´÷Ëß‡ªìπ

‡´≈≈å∑’Ëæ∫„π tumor microenvironment ´÷Ëß®–

º≈‘µ “√µà“ßÊ ÷́Ëß™à«¬„π°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å

¡–‡√Áß·≈–°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à  “√∑’Ë‡´≈≈åπ’È

 √â“ß·≈â«¡’º≈µàÕ°“√¥◊ÈÕ¬“µâ“πŒÕ√å‚¡π ‡™àπ hepa-

tocyte growth factor (HGF) ´÷Ëß¡’º≈µàÕ°“√¥◊ÈÕµàÕ

fulvestrant(90) ·≈–¬—ß √â“ß TGF-β ´÷Ëß°√–µÿâπ„Àâ

‡´≈≈å‡°‘¥°√–∫«π°“√ epithelial-mesenchymal

transition (EMT) ´÷Ëß®–°≈à“«∂÷ß„πÀ—«¢âÕ∂—¥‰ª ‚¥¬

°√–∫«π°“√π’È∑”„Àâ‡°‘¥°“√¥◊ÈÕµàÕ¬“ tamoxifen

·≈–∑”„Àâ‡°‘¥°“√≈ÿ°≈“¡¢Õß‡´≈≈å¡–‡√Áß(91)

„π tumor microenvironment ¬—ß

ª√–°Õ∫‰ª¥â«¬ mesenchymal stem cell ´÷Ëß¡’

°“√»÷°…“æ∫«à“ “¡“√∂‡æ‘Ë¡°“√‡®√‘≠‡µ‘∫‚µ¢Õß

‡´≈≈å¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ -

‚µ√‡®π‚¥¬‰¡àÕ“»—¬‡Õ ‚µ√‡®π‰¥â„πÀπŸ∑¥≈Õß(92)

‡´≈≈å„π√–∫∫¿Ÿ¡‘§ÿâ¡°—π°Á “¡“√∂æ∫„π

tumor microenvironment ‡π◊ËÕß®“°æ∫«à“„π

¡–‡√Áß‡µâ“π¡°Á¡’¿“«–°“√Õ—°‡ ∫‡√◊ÈÕ√—ß °“√»÷°…“

„π∑“ß§≈‘π‘°æ∫«à“°“√¡’ tumor-infiltrating T

lymphocytes (TILs) ·≈– mature dendritic cells

¡’§«“¡ —¡æ—π∏å°—∫ tumor grade ·≈–°“√¡’ plas-
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macytoid dendritic cells „π°âÕπ¡–‡√Áß‡µâ“π¡

¬—ß¡’º≈µàÕæ¬“°√≥å‚√§∑’Ë ‰¡à¥’·≈–Õ“®‡°’Ë¬«¢âÕß°—∫

°“√¥◊ÈÕ¬“µâ“πŒÕ√å‚¡π¥â«¬(93)

‡¡◊ËÕ¡’°“√¥◊ÈÕµàÕ¬“∑’Ë„™â√—°…“°Á®–∑”„Àâ‡°‘¥

°“√°≈—∫‡ªìπ´È”·≈–°“√≈ÿ°≈“¡¢Õß¡–‡√Áß ´÷Ëß‡ªìπ

 “‡Àµÿ∑’Ë ”§—≠„π°“√‡ ’¬™’«‘µ¢Õß¡–‡√Áß‡µâ“π¡ °“√

√—°…“‚√§¡–‡√Áß„π√–¬–∑’Ë‡°‘¥°°“√≈ÿ°≈“¡®÷ß¬—ß∑”

‰¥â¬“°„πªí®®ÿ∫—π °“√‡¢â“„®°≈‰°·≈–ªí®®—¬∑’Ë ”§—≠

„π°√–∫«π°“√≈ÿ°≈“¡¢Õß¡–‡√Áß®÷ß‡ªìπ§«“¡√Ÿâ∑’Ë

 ”§—≠„π°“√æ—≤π“°“√√—°…“¡–‡√Áß„πªí®®ÿ∫—π

°≈‰°°“√≈ÿ°≈“¡¢Õß¡–‡√Áß‡µâ“π¡·≈–‡ªÑ“
À¡“¬„π√–¥—∫‚¡‡≈°ÿ≈∑’Ë ”§—≠„π¡–‡√Áß∑’Ë¥◊ÈÕ¬“

°“√¥◊ÈÕ¬“µâ“πŒÕ√å‚¡π “¡“√∂π”‰ª Ÿà°“√

≈ÿ°≈“¡¢Õß¡–‡√Áß‡ªìπ “‡ÀµÿÀ≈—°¢Õß°“√‡ ’¬™’«‘µ„π

ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡ ´÷Ëß¢—ÈπµÕπ¢Õß°“√≈ÿ°≈“¡¢Õß

¡–‡√Áß‡√‘Ë¡®“°°“√∑’Ë‡´≈≈å¡–‡√ÁßÀ≈ÿ¥®“° basement

membrane ¢Õß°âÕπ¡–‡√Áß ·≈â«‰ª°√–µÿâπ signal-

ing pathways ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√§«∫§ÿ¡ cyto-

skeleton ∑”„Àâ‡´≈≈å‡°‘¥°“√‡§≈◊ËÕπ∑’Ë·≈–≈ÿ°≈“¡

‰ª¬—ß‡π◊ÈÕ‡¬◊ËÕ‚¥¬√Õ∫‚¥¬°“√∑”≈“¬ extracellular

matrix (ECM), basement membrane, cell-cell

junction ·≈– cell-matrix junction ·≈â«®÷ß

‡§≈◊ËÕπ∑’Ë‡¢â“ ŸàÀ≈Õ¥πÈ”‡À≈◊ÕßÀ√◊ÕÀ≈Õ¥‡≈◊Õ¥ ‡¡◊ËÕ

‡´≈≈å¡–‡√Áß‡§≈◊ËÕπ∑’Ë‰ª¬—ßÕ«—¬«–Õ◊Ëπ∑’Ë‡ªìπ‡ªÑ“À¡“¬

¢Õß°“√≈ÿ°≈“¡·≈–·∑√°µ—«ÕÕ°¡“®“°À≈Õ¥πÈ”

‡À≈◊ÕßÀ√◊ÕÀ≈Õ¥‡≈◊Õ¥ À≈—ß®“°π—Èπ‡´≈≈å¡–‡√Áß°Á®–

‡√‘Ë¡‡®√‘≠‡µ‘∫‚µ·∫àß‡´≈≈å·≈– √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à

µàÕ‰ª(94-96)

°√–∫«π°“√‡ª≈’Ë¬π·ª≈ß®“° epithelial cell
‰ª‡ªìπ mesenchymal cell (epithelial-
mesenchymal transition, EMT)

„π√–À«à“ß°“√≈ÿ°≈“¡¢Õß‡´≈≈å¡–‡√Áß ‡´≈≈å

™π‘¥ epithelial cell ∫“ß à«π®– Ÿ≠‡ ’¬ basal cell

polarity ·≈â«À≈ÿ¥ÕÕ°®“°‡´≈≈å¢â“ß‡§’¬ß ¡’§«“¡

 “¡“√∂„π°“√‡§≈◊ËÕπ∑’Ë‡æ‘Ë¡¢÷Èπ·≈– “¡“√∂≈ÿ°≈“¡

extracellular matrix ‰¥â  ‡´≈≈å‡À≈à“π’È¡’≈—°…≥–

‡ª≈’Ë¬π·ª≈ß‰ª ÷́Ëß∑”„Àâ‡°‘¥°“√≈ÿ°≈“¡‰¥âßà“¬¢÷Èπ‚¥¬

‡°‘¥®“°°√–∫«π°“√∑’Ë‡√’¬°«à“ epithelial-mesen-

chymal transition (EMT) °√–∫«π°“√π’È∑”„Àâ

‡´≈≈å¡–‡√Áß¡’≈—°…≥–∑’Ë‡ª≈’Ë¬π·ª≈ß®π¡’≈—°…≥–

§≈â“¬‡´≈≈å fibroblast √«¡∂÷ß°“√ Ÿ≠‡ ’¬ cell-cell

adhesive molecule ∑”„Àâ‡°‘¥°“√≈¥≈ß¢Õß E-

cadherin (CDH-1), adherens junctions, occludins

·≈– claudins ·≈–°“√≈¥≈ß¢Õß  epithelial

cytokeratins ‰¥â·°à CK8, CK18, ·≈– CK19

√«¡∂÷ß°“√‡æ‘Ë¡¢÷Èπ¢Õß mesenchymal proteins ‰¥â·°à

vimentin (VIM), fibronectin ·≈– alpha smooth

muscle actin (α-SMA)(97)

°“√‡ª≈’Ë¬π·ª≈ß√Ÿª√à“ß¢Õß epithelial cells

‰ª‡ªìπ≈—°…≥–·∫∫ mesenchymal-like pheno-

type ´÷ËßµâÕß°“√°“√∑”ß“π¢Õß —≠≠“≥®“°∑—Èß„π

‡´≈≈å·≈–πÕ°‡´≈≈å ‚¥¬Õ“»—¬ mediator µà“ßÊ ¥—ßπ’È

TGF-α, HGF, FGF, EGFR family members,

IGF1 and 2, and PDGF(98) √«¡∂÷ß embryonic

transcription factor µà“ßÊ ‡™àπ  homeobox

protein goosecoid (GSC), TCF3, ‚ª√µ’π zinc-

finger protein ‡™àπ SNAIL ·≈– SLUG (À√◊Õ∑’Ë

‡√’¬°Õ’°Õ¬à“ßÀπ÷Ëß«à“ SNAIL2) ·≈– basic helix-

loop-helix protein TWIST1  “¡“√∂°√–µÿâπ„Àâ

‡°‘¥°√–∫«π°“√ EMT(99)

°“√≈ÿ°≈“¡¢Õß‡´≈≈å¡–‡√Áß
Matrix metalloproteinase (MMP) ‡ªìπ

‡Õπ‰´¡å„π°≈ÿà¡ zinc-dependent endopeptidase
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‚¥¬ MMP ∂Ÿ°À≈—Ëß¡“®“° proinflammatory cells

·≈– connective tissue ∫√‘‡«≥√Õ∫°âÕπ¡–‡√Áß

MMP ®–∑”ß“π‰¥âµâÕßÕ“»—¬ proteolytic enzyme

‰¥â·°à serine proteases, furin ·≈– plasmin ‡æ◊ËÕ

∑”„Àâ‡ªìπ active form  „π¿“«–ª°µ‘ proteolytic

activity ¢Õß MMP ∂Ÿ°§«∫§ÿ¡‚¥¬ tissue inhibi-

tors ¢Õß MMP (TIMPs) ‡¡◊ËÕ‡°‘¥¡–‡√Áß®–‡°‘¥°“√

 Ÿ≠‡ ’¬§«“¡ ¡¥ÿ≈√–À«à“ß MMP ·≈– TIMP ‚¥¬

¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√∑”ß“π¢Õß MMP ´÷Ëß∑”„Àâ‡°‘¥

°“√∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ „π¡–‡√ÁßÀ≈“¬™π‘¥¡’°“√· ¥ß

ÕÕ°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß MMP ‡™àπ ¡–‡√ÁßªÕ¥·≈–¡–‡√Áß

‡µâ“π¡(100,101) MMP ®÷ß¡’∫∑∫“∑∑’Ë ”§—≠™à«¬„Àâ

‡°‘¥°“√≈ÿ°≈“¡¢Õß‡´≈≈å¡–‡√Áß‰ª¬—ßÕ«—¬«–Õ◊Ëπ ‚¥¬

°“√∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ‚¥¬√Õ∫·≈–À≈—Ëß growth factor

·≈– cytokine ¿“¬„π extracellular matrix (ECM)

 à«πª√–°Õ∫Õ◊ËπÊ ‰¥â·°à collagen, elastin, pro-

teoglycan, vitronectin, laminin ·≈– fibro-

nectin °“√∑”≈“¬‡π◊ÈÕ‡¬◊ËÕπ’È™à«¬∑”„Àâ‡´≈≈å¡–‡√Áß

‡§≈◊ËÕπ∑’Ë·≈–·æ√à°√–®“¬‡¢â“ ŸàÀ≈Õ¥‡≈◊Õ¥·≈–

À≈Õ¥πÈ”‡À≈◊Õß(102)  πÕ°®“°π’È MMP ¬—ß‡°’Ë¬«°—∫

°√–∫«π°“√°“√‡®√‘≠‡µ‘∫‚µ °“√·∫àßµ—«¢Õß‡´≈≈å

¡–‡√Áß °“√À≈—Ëß growth factor ·≈–°√–∫«π°“√

 √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à(103)  Matrix metalloproteinase

9 (MMP-9) ‡ªìπ type-IV collagenase À√◊Õ

‡√’¬°Õ’°Õ¬à“ßÀπ÷Ëß«à“ 92-kDa gelatinase B ´÷Ëß

‡ªìπ à«πª√–°Õ∫ ”§—≠„π basement membrane

MMP-9 ‡°’Ë¬«¢âÕß„π°√–∫«π°“√≈ÿ°≈“¡¢Õß‡´≈≈å

¡–‡√Áß‚¥¬°“√∑”≈“¬ collagen type IV ·≈– gela-

tin ́ ÷Ëß‡ªìπ à«πª√–°Õ∫∑’Ë ”§—≠¢Õß ECM  πÕ°®“°

π’È MMP-9 ¬—ß‡ªìπ cancer marker ·≈–¡’§«“¡

‡°’Ë¬«¢âÕß°—∫§«“¡√ÿπ·√ß¢Õß¡–‡√Áß¥â«¬(104) æ∫«à“

¡’°“√· ¥ßÕÕ°¢Õß MMP-9 ∑’Ë¡“°¢÷Èπ„π¡–‡√Áß

‡µâ“π¡ ¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° ¡–‡√Áß√—ß‰¢à ¡–‡√Áß

µ—∫ÕàÕπ  ¡–‡√Áß≈”‰ â  ¡–‡√Áß°√–‡æ“–ªí  “«–

¡–‡√Áß ¡Õß ¡–‡√ÁßªÕ¥ ·≈–¡–‡√Áßº‘«Àπ—ß(105) ¡’

°“√»÷°…“æ∫«à“°“√‡æ‘Ë¡¢÷Èπ¢Õß mmp-9 „π serum

·≈–‡π◊ÈÕ‡¬◊ËÕ¢Õß¡–‡√Áß‡µâ“π¡ —¡æ—π∏å°—∫°“√

æ¬“°√≥å‚√§∑’Ë·¬à≈ß  °“√»÷°…“∑“ß§≈‘π‘° π—∫ πÿπ

«à“¬’π mmp-9 ¡’§«“¡ —¡æ—π∏å°—∫°“√≈ÿ°≈“¡¢Õß

¡–‡√Áß‰ª¬—ßµàÕ¡πÈ”‡À≈◊Õß(106,107)   à«π‚ª√µ’π MMP

™π‘¥Õ◊Ëπ ‡™àπ MMP-2 °Á¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπ„π°âÕπ

¡–‡√Áß∑’Ë¡’°“√≈ÿ°≈“¡(102,105)

À≈—ß®“° basement membrane ∂Ÿ°¬àÕ¬‚¥¬

MMPs ‡´≈≈å¡–‡√Áß°Á®– “¡“√∂‡§≈◊ËÕπ∑’Ë≈ÿ°≈“¡·≈–

·∑√°µ—«‡¢â“‰ª„πÀ≈Õ¥‡≈◊Õ¥·≈–À≈Õ¥πÈ”‡À≈◊Õß ·≈â«

·∑√°µ—«ÕÕ°¡“‡¡◊ËÕ∂÷ßÕ«—¬«–‡ªÑ“À¡“¬‚¥¬∑’Ë‡´≈≈å

¡–‡√Áß∑’Ë¡’ C-X-C chemokine receptor type 4

(CXCR4) ∫πº‘«‡´≈≈å‰ª®—∫°—∫ ligand ¢Õßµ—«√—∫π’È

§◊Õ CXCL12 ´÷ËßÀ≈—Ëß¡“®“°Õ«—¬«–∑’Ë¡’°“√·æ√à

°√–®“¬¢Õß¡–‡√Áß‰ª(96) ‚¥¬æ∫«à“„π‡´≈≈å¡–‡√Áß∑’Ë

¡—°¡’°“√≈ÿ°≈“¡∫“ß™π‘¥‡™àπ‡´≈≈å¡–‡√Áß‡µâ“π¡®–¡’

°“√· ¥ßÕÕ°¢Õß CXCR4  Ÿß¢÷Èπ(96)  °“√®—∫°—π¢Õß

CXCR4 ·≈– CXCL12 ®–‰ª°√–µÿâπ downstream

signaling pathway ‡™àπ PI3K, MEK1/2 ·≈–°“√

°√–µÿâπ¢Õß NF-kB ‡ªìπº≈„Àâ‡°‘¥°“√‡®√‘≠‡µ‘∫‚µ

¢Õß‡´≈≈å¡–‡√Áß„πÕ«—¬«–„À¡àµàÕ‰ª(108)

°“√√—°…“„À¡à „πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë¥◊ÈÕ
µàÕ¬“µâ“πŒÕ√å‚¡π

‡π◊ËÕß®“°°“√√—°…“¥â«¬¬“µâ“πŒÕ√å‚¡π„π

ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫

‡Õ ‚µ√‡®πÕ“®π”‰ª Ÿà°“√¥◊ÈÕ¬“·≈–°“√°≈—∫‡ªìπ´È”

‰¥â„πºŸâªÉ«¬∫“ß√“¬¥—ß∑’Ë ‰¥â°≈à“«‰ª·≈â« ´÷Ëß¡’°“√

»÷°…“æ∫«à“°“√¥◊ÈÕ¬“‡ªìπ°“√¥◊ÈÕ¬“µ“¡™π‘¥¬“ ‰¡à

‰¥â‡ªìπ°“√¥◊ÈÕ¬“∑—Èß°≈ÿà¡ (agent selective) ‡™àπ ∂â“

¥◊ÈÕ¬“„π°≈ÿà¡¬“∑’ËÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß‡Õπ‰´¡å aromatase
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°≈ÿà¡ steroid inhibitor Õ“®‡ª≈’Ë¬π‰ª„™â °≈ÿà¡ non-

steroid À√◊Õ‰ª„™â¬“„π°≈ÿà¡ SERM ‡™àπ tamoxifen

À√◊Õ SERD ‡™àπ fulvestrant °Á‰¥â(70,110)

¡’°“√»÷°…“°“√„Àâ¬“µâ“πŒÕ√å‚¡π 2 °≈ÿà¡„π

ºŸâªÉ«¬ §◊Õ ¬“°≈ÿà¡¬—∫¬—Èß aromatase ‰¥â·°à

anastrozole ·≈– fulvestrant æ∫«à“¡’º≈¥’°«à“°“√

„Àâ anastrozole ‡æ’¬ß™π‘¥‡¥’¬«·µà°“√»÷°…“π’È∑”„π

°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¡à‡§¬‰¥â√—∫¬“µâ“πŒÕ√å‚¡π¡“°àÕπ(111)

·≈–¡’º≈∑’Ë·µ°µà“ß®“°Õ’°°“√»÷°…“Àπ÷Ëß §◊Õ FACT

(fulvestrant and anastrazole in combination trial)

´÷Ëßæ∫«à“°“√„Àâ anastrozole ·≈– fulvestrant √à«¡

°—π‰¡à¡’§«“¡·µ°µà“ß®“°°“√„Àâ anastrozole ‡æ’¬ß

™π‘¥‡¥’¬«(112)  ¥—ßπ—Èπ°“√„Àâ¬“µâ“πŒÕ√å‚¡π 2 °≈ÿà¡

„πºŸâªÉ«¬∑’Ë¥◊ÈÕ¬“Õ“®‰¡à™à«¬„π°“√√—°…“¡“°π—° ·≈–

Õ“®∑”„ÀâºŸâªÉ«¬¡’Õ“°“√®“°°“√¢“¥‡Õ ‚µ√‡®π¡“°

¢÷Èπ √«¡∑—Èß¬“„π°≈ÿà¡µâ“πŒÕ√å‚¡π ”À√—∫ºŸâªÉ«¬

¡–‡√Áß‡µâ“π¡™π‘¥¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√-

‡®π¡’§àÕπ¢â“ß®”°—¥‡æ’¬ß·§à 3 °≈ÿà¡·≈–¡’¬“‡æ’¬ß

‰¡à°’Ë™π‘¥  ¥—ßπ—Èπ‡¡◊ËÕ‡°‘¥°“√¥◊ÈÕ¬“µâ“πŒÕ√å‚¡π‡À≈à“

π’È®÷ßµâÕßÕ“®„™â¬“µ—«„À¡à¡“√—°…“‡æ◊ËÕªÑÕß°—π‰¡à„Àâ

‡°‘¥°“√°≈—∫‡ªìπ´È”·≈–°“√≈ÿ°≈“¡¢Õß¡–‡√Áß´÷Ëß®–

∑”„ÀâºŸâªÉ«¬‡ ’¬™’«‘µ‰¥â„π∑’Ë ÿ¥

mTOR ‡ªìπ downstream signaling mole-

cule ¢Õß PI3K/AKT ´÷Ëß‡°’Ë¬«¢âÕß°—∫°“√¥◊ÈÕ¬“µâ“π

ŒÕ√å‚¡π everolimus ¡’ƒ∑∏‘Ï‡ªìπ mTOR inhibitor

‰¥âπ”¡“»÷°…“∑“ß§≈‘π‘° phase 3 (breast cancer

trials of oral everolimus) ‚¥¬ Baselga ·≈–

§≥– „πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡√–¬–≈ÿ°≈“¡«—¬À≈—ß

À¡¥ª√–®”‡¥◊Õπ∑’Ë¡’¡–‡√Áß°≈—∫‡ªìπ´È”¢≥–°”≈—ß

√—°…“¥â«¬ nonsteroidal aromatase inhibitor

®”π«π 724 √“¬ ‚¥¬‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡∑’Ë

‰¥â everolimus ·≈– exemastane °—∫°≈ÿà¡∑’Ë‰¥â

exemastane Õ¬à“ß‡¥’¬«  æ∫«à“„π°≈ÿà¡∑’Ë‰¥â¬“ 2 µ—«

¡’ progression-free survival ∑’Ë¥’°«à“°“√‰¥â¬“µ—«

‡¥’¬«(113) (µ“√“ß∑’Ë 3)  πÕ°®“°π’È¬—ß¡’°“√»÷°…“

∑“ß§≈‘π‘° phase 2 (TAMRAD: tamoxifen and

RAD001) ‚¥¬ Bachelot ·≈–§≥– „πºŸâªÉ«¬

®”π«π 111 √“¬ ‚¥¬‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡∑’Ë‰¥â

everolimus ·≈– tamoxifen °—∫°≈ÿà¡∑’Ë‰¥â tamoxifen

Õ¬à“ß‡¥’¬« æ∫«à“°≈ÿà¡∑’Ë‰¥â everolimus ¥â«¬¡’°“√

µ“√“ß∑’Ë 2. °“√‡ª≈’Ë¬π·ª≈ß°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°√–∫«π°“√≈ÿ°≈“¡¢Õß‡´≈≈å¡–‡√Áß‡µâ“π¡∑’Ë¥◊ÈÕµàÕ¬“

µâ“πŒÕ√å‚¡π(98,99,109)

°√–∫«π°“√≈ÿ°≈“¡¢Õß¡–‡√Áß ¬’π ”§—≠ °“√· ¥ßÕÕ°„π¡–‡√Áß∑’Ë¥◊ÈÕ¬“

°“√≈ÿ°≈“¡¢Õß‡´≈≈å MMP-2

°“√≈ÿ°≈“¡¢Õß‡´≈≈å MMP-9

°“√≈ÿ°≈“¡¢Õß‡´≈≈å CXCR4

EMT: epithelial marker E-cadherin

EMT: mesenchymal marker Vimentin

EMT: mesenchymal marker Snail

➞
➞

➞➞

➞
➞

    : ‡æ‘Ë¡      : ≈¥
EMT: epithelial mesenchymal transition

➞

➞
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¥”‡π‘π‚√§∑’Ë¥’¢÷Èπ (µ“√“ß∑’Ë 3) ·≈–®“°°“√»÷°…“

‡∫◊ÈÕßµâπÕ—µ√“°“√‡ ’¬™’«‘µ≈¥≈ß√âÕ¬≈– 55 „π°≈ÿà¡

∑’Ë ‰¥â√—∫ everolimus  °≈ÿà¡∑’Ë‰¥âª√–‚¬™πå¡“°∑’Ë ÿ¥

‡ªìπ°≈ÿà¡∑’Ë¥◊ÈÕµàÕ¬“¿“¬À≈—ß (aquired resistance)

¡“°°«à“°≈ÿà¡∑’Ë¥◊ÈÕ¬“µ—Èß·µà‡√‘Ë¡√—°…“(114)  ·µàÕ¬à“ß‰√

°Á¥’ªí≠À“°“√¥◊ÈÕµàÕ mTOR inhibitor °Á‡°‘¥¢÷Èπ‰¥â

®“°°“√‡°‘¥ feedback activation ¢Õß PI3K/

Akt ‚¥¬ S6K ·≈–°“√ activation ¢Õß ERK,

PIM ·≈– PDK1 √«¡∂÷ß°“√‡æ‘Ë¡¢÷Èπ¢Õß anti-

apoptotic protein ‡™àπ bcl-2(115,116) ´÷ËßÕ“®®–

„™â°“√√—°…“¥â«¬¬“„π°≈ÿà¡ PI3K/Akt, EGFR À√◊Õ

mTORC2 inhibitor √à«¡‰ª¥â«¬ ´÷Ëß¢≥–π’È°”≈—ßÕ¬Ÿà

„π¢—ÈπµÕπ°“√»÷°…“∑“ß§≈‘π‘°(117)

‡π◊ËÕß®“° “‡ÀµÿÀπ÷Ëß¢Õß°“√¥◊ÈÕ¬“ §◊Õ °“√

 Ÿ≠‡ ’¬°“√· ¥ßÕÕ°¢Õß¬’π ESR1 ‚¥¬°√–∫«π°“√

DNA methylation ∫√‘‡«≥ promoter ¥â«¬‡Õπ‰´¡å

HDAC ®÷ß¡’°“√»÷°…“∑’Ë„™â HDAC inhibitor ¡“

∑”°“√∑¥≈Õß∑“ß§≈‘π‘° clinical trial phase II „π

ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡™π‘¥∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫

‡Õ ‚µ√‡®π„π√–¬–∑’Ë¡’°“√≈ÿ°≈“¡·≈–‡§¬‰¥â√—∫¬“

µâ“πŒÕ√å‚¡π æ∫«à“„Àâº≈°“√√—°…“∑’Ë¥’  “¡“√∂™à«¬

∑”„ÀâºŸâªÉ«¬µÕ∫ πÕßµàÕ¬“µâ“πŒÕ√å‚¡π‰¥â¥’¢÷Èπ

(µ“√“ß∑’Ë 3) ·µà¬—ß§ßµâÕß√Õº≈ √ÿª®“°°“√»÷°…“

„πºŸâªÉ«¬®”π«π¡“°¢÷Èπ ´÷Ëß HDAC ¡’°≈‰°°“√ÕÕ°

ƒ∑∏‘Ï∑’Ë§àÕπ¢â“ß —́∫´âÕπ ‚¥¬æ∫«à“ “¡“√∂≈¥°“√

· ¥ßÕÕ°¢Õß EGFR  ¬—∫¬—Èß CDK ·≈–∑”„Àâ‡°‘¥

°“√· ¥ßÕÕ°¢Õß p21 ́ ÷Ëß‡ªìπ negative regulator

„π«—Ø®—°√‡´≈≈å‰¥âÕ’°¥â«¬(118,119)

„π«—Ø®—°√‡´≈≈å°“√°√–µÿâπ CDK4 ·≈– 6 ®–

∑”„Àâ‡°‘¥°“√ phosphorylation ¢Õß Rb ÷́Ëß®–

∑”„Àâ‡´≈≈å¡’°“√·∫àßµ—«Õ¬à“ß‰¡à ‘Èπ ÿ¥ ®÷ß‰¥â¡’°“√

»÷°…“∑“ß§≈‘π‘°„™â palbociclib ÷́Ëß‡ªìπ inhibitor ∑’Ë

¡’§«“¡®”‡æ“–µàÕ CDK4-CDK6 kinase ‚¥¬„Àâ

√à«¡°—∫¬“„π°≈ÿà¡¬—∫¬—Èß‡Õπ‰´¡å aromatase §◊Õ

letrozole  “¡“√∂™à«¬‡æ‘Ë¡√–¬–‡«≈“ª≈Õ¥‚√§„π

ºŸâªÉ«¬‰¥â  ·µàÕ¬à“ß‰√°Á¥’°“√»÷°…“π’È¡’ºŸâªÉ«¬ à«πÀπ÷Ëß

¬—ß‰¡à¥◊ÈÕµàÕ¬“µâ“πŒÕ√å‚¡π¥—ßπ—Èπº≈¢Õß¬“Õ“®

‡ªìπ°“√∑”„Àâ‡°‘¥°“√¥◊ÈÕ¬“™â“≈ß¡“°°«à“°“√™à«¬

·°â ‰¢°“√¥◊ÈÕ¬“(120,121) ‚¥¬°“√„™â¬“√à«¡°—π §◊Õ

palbociclib ·≈– letrozole ‰¥â√—∫°“√Õπÿ¡—µ‘„Àâ„™â

„πª√–‡∑» À√—∞Õ‡¡√‘°“·≈â«(70)

‡´≈≈å¡–‡√Áß∑’Ë¥◊ÈÕ¬“®– “¡“√∂µàÕµâ“π°“√‡°‘¥

µ“√“ß∑’Ë 3. °“√»÷°…“∑“ß§≈‘π‘°¢Õß¬“∑’Ë„™â„π°“√√—°…“¡–‡√Áß‡µâ“π¡∑’Ë¥◊ÈÕµàÕ¬“µâ“πŒÕ√å‚¡π(9,70,85,113,114,118,120)

°≈‰°°“√¥◊ÈÕ¬“ °“√»÷°…“∑“ß ¬“ ¬“µâ“πŒÕ√å‚¡π º≈°“√»÷°…“

§≈‘π‘° (Phase) progression free survival (‡¥◊Õπ)

°“√„™â¬“√à«¡·≈–¬“µâ“πŒÕ√å‚¡πÕ¬à“ß‡¥’¬«

mTOR III Everolimus Exemestane 10.6 ·≈– 4.1

mTOR II Everolimus Tamoxifen 8.6 ·≈– 4.5

HDAC II Entinostat Exemestane 4.3 ·≈– 2.3

CDK4,CDK6 II Palbociclib Letrozole 20.2 ·≈– 10.2

Proteasome II Bortezomib Fulvestrant „π√–¬–‡«≈“ 12 ‡¥◊Õπ ¬—ß‰¡à¡’§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
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apoptosis ‰¥â  ‚¥¬∂â“ “¡“√∂¬—∫¬—Èß NF-κB ®–

™à«¬„Àâ‡´≈≈å¡–‡√Áß‡°‘¥ apoptosis  inhibitor ¢Õß

proteasome  “¡“√∂¬—∫¬—Èß°“√∑”ß“π¢Õß NF-κB

®÷ß‰¥â¡’°“√æ—≤π“ bortezomib ¡“„™â√à«¡°—∫ ful-

vestrant „πºŸâªÉ«¬∑’Ë¥◊ÈÕµàÕ¬“°≈ÿà¡¬—∫¬—Èß‡Õπ‰´¡å

aromatase ÷́ËßÕ¬Ÿà„π√–À«à“ß°“√»÷°…“∑“ß§≈‘π‘°

phase 2(70,85)

°“√√—°…“¡–‡√Áß‡µâ“π¡∑’Ë¥◊ÈÕ¬“ŒÕ√å‚¡π‡√‘Ë¡

æ—≤π“„π¥â“π immunotherapy ¡“°¢÷Èπ  ‡π◊ËÕß®“°

æ∫«à“ ¡’√“¬ß“π°“√æ∫ dendritic cell „π°âÕπ

¡–‡√Áß´÷Ëß —¡æ—π∏å°—∫°“√æ¬“°√≥å‚√§∑’Ë·¬à≈ß„π

ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“¬—∫¬—Èß aromatase(93)  ¥—ßπ—Èπ®÷ß¡’

°“√æ—≤π“«—§´’π∑’Ë¡’‡ªÑ“À¡“¬µàÕ carbohydrate

antigen, immune check point modulator ‡™àπ

antagonizing cytotoxic T lymphocyte-asso-

ciated antigen 4 (CTLA4) ·≈– programmed

cell death protein 1 (PD1)(122)

®“°°“√»÷°…“∑’Ëºà“π¡“¬—ß¡’°“√π”‡Õ“ hexa-

methylene bisacetamide (HMBA) ´÷ËßÕ¬Ÿà„π

clinical trial phase 1 ·≈– 2 „™â„π°“√√—°…“ºŸâªÉ«¬

‚√§ acute myeloid leukemia ·≈– myelody-

splastic syndrome ·µà‡π◊ËÕß®“°¢π“¥¬“∑’Ë„™â„π

°“√√—°…“∑”„Àâ‡°‘¥º≈¢â“ß‡§’¬ß §◊Õ ‡°√Á¥‡≈◊Õ¥¢“«

µË” ®÷ß‰¥â¡’§«“¡æ¬“¬“¡π”‡Õ“¬“¡“æ—≤π“µàÕ‡π◊ËÕß

‚¥¬æ∫«à“ HMBA  “¡“√∂‡æ‘Ë¡ hexamethylene

bisacetamide-inducible protein 1 (HEXIM1) ‰¥â

„π‡´≈≈å¡–‡√Áß‡µâ“π¡´÷Ëßæ∫«à“ HEXIM1 ∑”Àπâ“∑’Ë

‡ªìπ ER corepressor   “¡“√∂¬—∫¬—Èß°√–∫«π°“√

transcription ¢Õß¬’π∑’Ë‡ªìπ‡ªÑ“À¡“¬¢Õßµ—«√—∫

‡Õ ‚µ√‡®π·≈– “¡“√∂¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß

‡´≈≈å¡–‡√Áß‡µâ“π¡‰¥â(123)  °“√»÷°…“µàÕ¡“¢Õß

Ketchart ·≈–§≥– ‰¥â√“¬ß“π‡æ‘Ë¡‡µ‘¡«à“ °“√

√—°…“¥â«¬ tamoxifen ∑”„Àâ‡°‘¥°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√

recruitment ¢Õß HEXIM1 ‰ª¬—ß∫√‘‡«≥ promo-

ter ¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫µ—«√—∫‡Õ ‚µ√‡®π ·≈–ƒ∑∏‘Ï

¢Õß tamoxifen ®–≈¥≈ß‡¡◊ËÕ¡’°“√· ¥ßÕÕ°¢Õß

HEXIM1 ≈¥≈ß„π‡´≈≈å¡–‡√Áß‡µâ“π¡  πÕ°®“°π’È¬—ß

æ∫§«“¡‡°’Ë¬«¢âÕß°—π¢Õß√–¥—∫°“√· ¥ßÕÕ°¢Õß

HEXIM1 ∑’Ë≈¥≈ß°—∫°“√‡æ‘Ë¡¢÷Èπ¢Õß°“√°≈—∫‡ªìπ

¡–‡√Áß´È”„πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ tamoxifen

®“°°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ∂÷ß∫∑∫“∑∑’Ë ”§—≠¢Õß

HEXIM1 µàÕ°“√µÕ∫ πÕß°“√√—°…“¥â«¬ tamo-

xifen(124)

°“√»÷°…“‡æ‘Ë¡‡µ‘¡µàÕ¡“¢Õß Ketchart ·≈–

§≥– æ∫«à“¡’°“√· ¥ßÕÕ°¢Õß‚ª√µ’π HEXIM1

„πµàÕ¡πÈ”‡À≈◊ÕßπâÕ¬°«à“„π°âÕπ¡–‡√Áß‡µâ“π¡¢Õß

ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡√–¬–≈ÿ°≈“¡·≈–‡¡◊ËÕ‡æ‘Ë¡°“√

· ¥ßÕÕ°¢Õß HEXIM1 „π°âÕπ¡–‡√Áß “¡“√∂≈¥

¢π“¥¢Õß°âÕπ¡–‡√Áß‡µâ“π¡  °“√ √â“ßÀ≈Õ¥‡≈◊Õ¥

„À¡à·≈–°“√≈ÿ°≈“¡¢Õß¡–‡√Áß‰ª¬—ßªÕ¥„πÀπŸ

∑¥≈Õß “¬æ—π∏ÿå PyMT ´÷Ëß‡ªìπ transgenic

mouse model ∑’Ë„™â„π°“√»÷°…“¡–‡√Áß‡µâ“π¡∑’Ë‡ªìπ

∑’Ë¬Õ¡√—∫°—π‚¥¬∑—Ë«‰ª ‚¥¬„™â hexamethylene

bisacetamide (HMBA) „π°“√‡æ‘Ë¡ HEXIM1 ·µà

‡π◊ËÕß®“°º≈¢â“ß‡§’¬ß∑”„Àâ‡°‘¥¿“«–‡°≈Á¥‡≈◊Õ¥µË”

¥—ß∑’Ë‰¥â°≈à“«‰ª §≥–ºŸâ«‘®—¬®÷ß‰¥â∑¥≈Õß„™â biode-

gradable polymer „π°“√π” àß¬“ ‚¥¬‡¡◊ËÕ©’¥¬“

‡¢â“‰ª∑’Ë°âÕπ¡–‡√Áß‡µâ“π¡¢ÕßÀπŸ  HMBA ®–∂Ÿ°

ÀàÕÀÿâ¡¥â«¬ polymer ÷́Ëß®–§àÕ¬Ê ≈“¬‰ª∑”„Àâ

HMBA ∂Ÿ°ª≈àÕ¬ÕÕ°¡“„π∫√‘‡«≥°âÕπ¡–‡√Áß‡∑à“π—Èπ

‡æ◊ËÕ™à«¬≈¥Õ“°“√¢â“ß‡§’¬ß∑’Ë‡°‘¥®“°°“√„Àâ HMBA

∑“ßÀ≈Õ¥‡≈◊Õ¥ ‡¡◊ËÕ∑”°“√µ√«®√–¥—∫‡°√Á¥‡≈◊Õ¥°Á

æ∫«à“ÀπŸ∑’Ë „Àâ HMBA ∑’Ë „™â polymer ‡ªìπµ—«

§«∫§ÿ¡°“√ª≈àÕ¬¬“¡’√–¥—∫‡°√Á¥‡≈◊Õ¥ª°µ‘ º≈°“√

¬—∫¬—Èß°“√·æ√à°√–®“¬¢Õß¡–‡√Áß‰ª¬—ßªÕ¥„πÀπŸ

‚¥¬°“√‡æ‘Ë¡ HEXIM1 „π°âÕπ¡–‡√Áß„Àâº≈¥’‡ªìπ
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Õ¬à“ß¡“° ®÷ß‰¥â¡’°“√»÷°…“∂÷ß°≈‰°°“√ÕÕ°ƒ∑∏‘Ï

¢Õß HEXIM1 ‡æ‘Ë¡‡µ‘¡  æ∫«à“®“°°“√§—¥°√Õß

‚ª√µ’π∑’Ë¡’ interaction ‚¥¬«‘∏’ yeast-two-hybrid-

ization æ∫«à“ HEXIM1 ¡’°“√ interact °—∫ 67

kDa laminin receptor (67 LR) ÷́Ëß¡’∫∑∫“∑„π

°“√‡§≈◊ËÕπ∑’Ë·≈–≈ÿ°≈“¡¢Õß‡´≈≈å¡–‡√Áß ®“°°“√

∑”„Àâ‡°‘¥°“√ ≈“¬¢Õß extracellular matrix À≈—ß

®“°°“√®—∫°—∫ laminin ‚¥¬ HEXIM1 ¡’º≈¬—∫¬—Èß

membrane localization ¢Õß 67LR ´÷Ëß àßº≈„Àâ

‡°‘¥°“√¬—∫¬—Èß°“√≈ÿ°≈“¡¢Õß‡´≈≈å¡–‡√Áß‡µâ“π¡‰¥â(125)

®“°°“√»÷°…“æ∫«à“ HEXIM1  “¡“√∂¬—∫¬—Èß¡–‡√Áß

‡µâ“π¡‰¥â„πÀ≈“¬°√–∫«π°“√∑’Ë‡°’Ë¬«¢âÕß°—∫°“√

æ—≤π“¢Õß¡–‡√Áß∑—Èß°“√‡®√‘≠‡µ‘∫‚µ °“√ √â“ß

À≈Õ¥‡≈◊Õ¥„À¡à √«¡∑—Èß™à«¬≈¥°“√≈ÿ°≈“¡‰¥âÕ¬à“ß

™—¥‡®π´÷Ëßπà“®–¡’ª√– ‘∑∏‘¿“æ„π°“√√—°…“¡–‡√Áß

‡µâ“π¡∑’Ë¥◊ÈÕ¬“·≈–Õ¬Ÿà„π√–¬–≈ÿ°≈“¡‰¥â

‡æ◊ËÕ‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√æ¬“¬“¡π”

‡Õ“¬“ HMBA ‡æ◊ËÕ¡“„™â„π°“√√—°…“¡–‡√Áß‡µâ“π¡

Õ¬à“ßª≈Õ¥¿—¬ ®“°°“√»÷°…“µàÕ¡“¢Õß Ketchart

·≈–§≥– ‰¥âª√—∫‡ª≈’Ë¬π‚§√ß √â“ß¢Õß HMBA ®π

‰¥âÕπÿæ—π∏å¢Õß HMBA ™π‘¥ 4a1 (unsymmetrical

HMBA derivertive) ´÷Ëßæ∫«à“¡’ƒ∑∏‘Ï„π°“√‡æ‘Ë¡°“√

· ¥ßÕÕ°¢Õß HEXIM1 ∑—Èß„π‡´≈≈å∑’Ë¡’°“√· ¥ß

ÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π·≈–™π‘¥∑’Ë‰¡à¡’‰¥â„π√–¥—∫

‰¡‚§√‚¡≈“√å´÷ËßπâÕ¬≈ß®“°§«“¡‡¢â¡¢âπ¢Õß HMBA

∑’ËµâÕß„™â„π√–¥—∫¡‘≈≈‘‚¡≈“√å · ¥ß„Àâ‡ÀÁπ∂÷ßª√–-

 ‘∑∏‘¿“æ¢ÕßÕπÿæ—π∏åπ’È„π°“√π”¡“„™â°—∫¡–‡√Áß‡µâ“π¡

‰¥âÀ≈“¬™π‘¥·≈–„™â„π¢π“¥µË”°«à“ HMBA  πÕ°

®“°π’È¬—ßæ∫«à“º≈¢ÕßÕπÿæ—π∏å∑”„Àâ‡°‘¥ cell dif-

ferentiation §◊Õ ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡´≈≈å¡–‡√Áß

µâπ°”‡π‘¥‰ª‡ªìπ‡´≈≈å‡µâ“π¡ ‚¥¬«‘‡§√“–Àå®“°

lipid droplet ∑’Ë‡°‘¥‡æ‘Ë¡¡“°¢÷ÈπÀ≈—ß°“√„Àâ¬“  πÕ°

®“°π’È¬—ßæ∫«à“ HMBA ™π‘¥ 4a1 ¬—ß¡’º≈µàÕ°“√

· ¥ßÕÕ°¢Õß p21, p27 ·≈– p53 ÷́Ëß‡ªìπ media-

tor ∑’Ë™à«¬„π°√–∫«π°“√ differentiation ·≈–≈¥

°“√· ¥ßÕÕ°¢Õß Nanog ÷́Ëß‡ªìπ pluripotency

gene „π stem cell ‰¥âÕ’°¥â«¬ ´÷Ëßƒ∑∏‘Ï∑’Ë∑”„Àâ‡°‘¥

cell differentiation π’È®–∑”„Àâ‡°‘¥º≈¢â“ß‡§’¬ßπâÕ¬

°«à“°≈ÿà¡¬“∑’ËÕÕ°ƒ∑∏‘Ï‡ªìπæ‘…µàÕ‡´≈≈å (cytotoxic

agent) ·≈–‡π◊ËÕß®“°¡’º≈µàÕ‡´≈≈å¡–‡√Áßµâπ°”‡π‘¥

´÷Ëß‡ªìπ°≈‰°Àπ÷Ëß¢Õß°“√¥◊ÈÕ¬“  “√Õπÿæ—π∏å™π‘¥π’È

®÷ß‡ªìπ “√∑’Ëπà“ π„®„π°“√π”¡“æ—≤π“¬“µàÕ‰ª(126)

°“√»÷°…“ “√ °—¥®“°æ◊™„π°“√√—°…“
¡–‡√Áß∑’Ë¥◊ÈÕµàÕ¬“µâ“πŒÕ√å‚¡π

°“√»÷°…“‡æ◊ËÕæ—≤π“¬“À√◊Õ “√ ”§—≠®“°

æ◊™‡æ◊ËÕ¡“„™â√—°…“‡´≈≈å¡–‡√Áß‡µâ“π¡∑’Ë¥◊ÈÕµàÕ tamo-

xifen À√◊Õ¬“µâ“πŒÕ√å‚¡π¬—ß¡’‰¡à¡“°π—° ¡’√“¬ß“π

°“√„™â curcumin „π°“√°√–µÿâπ„Àâ‡°‘¥°“√µ“¬¢Õß

‡´≈≈å¡–‡√Áß™π‘¥π’È ‰¥â ”‡√Á®„π‡´≈≈å(127)  ®“°°“√

»÷°…“æ∫«à“°“√°√–µÿâπ CXCR4 ¬—ß‡ªìπ pathway

∑’Ë ”§—≠„π°“√√—°…“®”π«πª√–™“°√¢Õß breast

cancer stem cells „π‡´≈≈å¡–‡√Áß∑’Ë¥◊ÈÕµàÕ tamo-

xifen (TAMR cells) ‚¥¬ºà“π∑“ß AhR signaling

´÷Ëß breast cancer stem cell ‡ªìπªí®®—¬Àπ÷Ëß´÷Ëß

Õ“®‡ªìπ “‡Àµÿ¢Õß°“√¥◊ÈÕ¬“¢Õß‡´≈≈å¡–‡√Áß‡π◊ËÕß

®“° tamoxifen ‰¡à “¡“√∂∑”≈“¬‡´≈≈åπ’È ‰¥â(128)

CXCR4 pathway ‡ªìπ°√–∫«π°“√∑’Ë ”§—≠µàÕ°“√

∑”„Àâ‡´≈≈å¡–‡√Áß¡’§ÿ≥ ¡∫—µ‘„π°“√≈ÿ°≈“¡·≈–·æ√à

°√–®“¬‰ª¬—ßÕ«—¬«–Õ◊Ëπ‰¥âßà“¬¢÷Èπ  πÕ°®“°π’È‡´≈≈å

¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π

¬—ß “¡“√∂º≈‘µ CXCL12 ÷́Ëß‡ªìπ ligand ¢Õß

CXCR4 ‡¡◊ËÕ‡°‘¥°“√®—∫°—π√–À«à“ß CXCL12 ·≈–

CXCR4 ‡ªìπ·∫∫ estrogen dependent manner

∑”„Àâ¡’°“√·æ√à°√–®“¬¢Õß‡´≈≈å¡–‡√Áß‰ª¬—ß∫√‘‡«≥

Õ◊Ëπ(128-130)  ¥—ßπ—Èπ CXCR4 ®÷ßÕ“®‡ªìπ‡ªÑ“À¡“¬
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„À¡à∑’Ë ”§—≠„π°“√π”¡“æ—≤π“¬“ ”À√—∫„™â√—°…“

ºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë¥◊ÈÕ¬“À√◊Õ¡’°“√≈ÿ°≈“¡¢Õß

‡´≈≈å¡–‡√Áß‰ª¬—ßÕ«—¬«–Õ◊Ëπ

Plumbagin ®—¥‡ªìπ “√„π°≈ÿà¡ naphthoqui-

nones ‡ªìπ “√ ”§—≠®“°æ◊™ Plumbagin indica

À√◊Õ‡®µ¡Ÿ≈‡æ≈‘ß ´÷Ëß‡ªìπæ◊™„π°≈ÿà¡ Plumbagina-

ceae ¡’ƒ∑∏‘Ï„π°“√≈¥°“√· ¥ßÕÕ°¢Õß chemo-

kine receptor CXCR4 ´÷Ëß‡ªìπÀπ÷Ëß„π factor ∑’Ë

 ”§—≠„π°“√≈ÿ°≈“¡¢Õß‡´≈≈å¡–‡√Áß „π‡´≈≈å¡–‡√Áß

°√–‡æ“–Õ“À“√ (AGS cell line)  ¡–‡√Áß‡µâ“π¡™π‘¥

∑’Ë ‰¡à¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π (MDA-

MB-231 cell line) ∑”„Àâ≈¥°“√°√–®“¬µ—«¢Õß¡–‡√Áß

≈ß‰¥â  ‚¥¬ plumbagin ‰ª≈¥°√–∫«π°“√ √â“ß

CXCR4 „π√–¥—∫ mRNA ‚¥¬‰ª¬—∫¬—Èß°“√®—∫¢Õß

NF-κB ´÷Ëß‡ªìπ transcription factor ∑’Ë ”§—≠

„π°“√ √â“ß CXCR4 ‰¡à„Àâ “¡“√∂‰ª®—∫°—∫ pro-

moter region ¢Õß¬’π cxcr4 ‰¥â  ®÷ß‰ª≈¥°“√

≈ÿ°≈“¡¢Õß‡´≈≈å¡–‡√Áß∑—Èß Õß™π‘¥‰¥â(130)  πÕ°®“°

π’È plumbagin ¡’ƒ∑∏‘Ï„π°“√°√–µÿâπ„Àâ‡°‘¥ apop-

tosis „π‡´≈≈å¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° (PC-3, LNCaP,

C4-2 cell lines) ‡´≈≈å¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°

¢Õß HER-2 (SKBR3, BT474 cell lines) ·≈–

‡´≈≈å¡–‡√Áß≈”‰ â„À≠à (HT-29 cell line)(131-133) ¡’

°“√»÷°…“‡æ‘Ë¡‡µ‘¡„πƒ∑∏‘Ï¥â“π§«“¡‡ªìπæ‘…µàÕ‡´≈≈å

¡–‡√Áß‡µâ“π¡∑’Ë¡’°“√· ¥ßÕÕ°¢Õßµ—«√—∫‡Õ ‚µ√‡®π

(MCF-7 cell line) ‚¥¬°“√¬—∫¬—Èß PI-5 kinase ∑’Ë¡’

º≈µàÕ°“√ √â“ß reactive oxygen species(134)  ·≈–

plumbagin ¬—ß¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß

¡–‡√Áßµ—∫ÕàÕπ∑—Èß„π°“√»÷°…“√–¥—∫‡´≈≈å·≈– —µ«å

∑¥≈Õß ‚¥¬°“√¬—∫¬—Èß EGFR, STAT 3 ·≈– NF-κB

signaling pathway ·≈–¬—ß¡’°“√»÷°…“∂÷ßƒ∑∏‘Ï¢Õß

plumbagin „π°“√¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘¢Õß¡–‡√Áß≈”‰ â „À≠à·≈–µàÕ¡

≈Ÿ°À¡“°„π xenograft mouse model √«¡∂÷ß

ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥¢Õß tumor

‚¥¬¬—∫¬—Èß°√–∫«π°“√ migration ·≈– tube for-

mation ¢Õß human umbilical vein endothelial

cells (HUVEC) ‚¥¬¬—∫¬—Èß Ras signaling path-

way ∑’Ë‡°‘¥®“°°“√°√–µÿâπ Vascular endothelial

growth receptor (VEGFR-2)(135)  πÕ°®“°π’È¬—ß¡’

√“¬ß“πƒ∑∏‘Ï¢Õß plumbagin „π°“√¬—∫¬—Èß°“√

‡ª≈’Ë¬π·ª≈ß¢Õß‡´≈≈å¡–‡√Áß®“° epithelial cell

‡ªìπ mesenchymal cell À√◊Õ∑’Ë‡√’¬°«à“°√–∫«π

°“√ epithelial-mesenchymal transition (EMT)

´÷Ëß‡ªìπ°√–∫«π°“√ ”§—≠∑’Ë∑”„Àâ‡°‘¥°“√≈ÿ°≈“¡¢Õß

‡´≈≈å¡–‡√Áß≈‘Èπ™π‘¥ squamous cell carcinoma

‚¥¬°“√¬—∫¬—Èß erythroid 2-related factor 2 (Nrf2)

´÷Ëß¡’º≈µàÕ°“√µÕ∫ πÕßµàÕ¿“«– oxidative stress

·≈– “¡“√∂¬—∫¬—Èß≈—°…≥–¢Õß‡´≈≈åµâπ°”‡π‘¥„π

¡–‡√Áß™π‘¥π’È ‰¥â(136)  „π·ßà¢Õß§«“¡ª≈Õ¥¿—¬ plum-

bagin ‰¡à¡’ cytotoxicity „π‡´≈≈å MCF-10A ´÷Ëß

‡ªìπ cell-line ∑’Ë‡ªìπµ—«·∑π¢Õß normal breast

epithelial cell(137) ·≈–¡’°“√∑¥ Õ∫ƒ∑∏‘Ï„πÀπŸæ∫

«à“‡¡◊ËÕ„Àâ plumbagin ∑’Ë dose 25 ¡°./°°. ‡ªìπ

‡«≈“ 4 «—π°Á¬—ß‰¡àæ∫º≈¢â“ß‡§’¬ß(138)  ¥—ßπ—Èπ  plum-

bagin ®÷ß‡ªìπ “√∑’Ë¡’§«“¡ª≈Õ¥¿—¬·≈–πà“®–¡’

ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å

¡–‡√Áß √«¡∑—Èß¬—ß¡’ƒ∑∏‘Ï„π°“√¬—∫¬—Èß°√–∫«π°“√ in-

vasion ·≈– angiogenesis ÷́Ëß‡ªìπ°√–∫«π°“√∑’Ë

 ”§—≠¢Õß°“√≈ÿ°≈“¡¢Õß¡–‡√Áß ®÷ßπà“®– “¡“√∂

π”¡“æ—≤π“‡ªìπ¬“„π°“√√—°…“¡–‡√Áß∑’Ë¡’§«“¡√ÿπ·√ß

‡™àπ¡–‡√Áß∑’Ë¥◊ÈÕ¬“‰¥â

°“√»÷°…“∑’Ëºà“π¡“¬—ß‰¡à¡’√“¬ß“πº≈¢Õß

plumbagin „π‡´≈≈å¡–‡√Áß‡µâ“π¡∑’Ë¥◊ÈÕµàÕ tamoxifen

§≥–ºŸâ«‘®—¬®÷ß‰¥â∑”°“√∑¥ Õ∫ƒ∑∏‘Ï¢Õß plumbagin

„π‡´≈≈å¡–‡√Áß‡µâ“π¡™π‘¥¡’µ—«√—∫‡Õ ‚µ√‡®π·≈–
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‡´≈≈å¡–‡√Áß‡µâ“π¡∑’Ë¥◊ÈÕµàÕ tamoxifen µ“¡º≈°“√

∑¥≈Õß‡∫◊ÈÕßµâπ ‚¥¬§≥–ºŸâ«‘®—¬æ∫«à“ plumbagin

¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß¡–‡√Áß‡µâ“π¡∑’Ë„™â

»÷°…“„π√–¥—∫‰¡‚§√‚¡≈“√å´÷Ëß‡ªìπ√–¥—∫∑’Ë “¡“√∂

π”‰ªæ—≤π“‡ªìπ¬“µàÕ‰¥â πÕ°®“°π’È¬—ßæ∫«à“ plum-

bagin  “¡“√∂≈¥√–¥—∫ NCOA3 ÷́Ëß‡ªìπ ER

coactivator ∑’Ë ”§—≠∑’Ë¡’°“√· ¥ßÕÕ°‡æ‘Ë¡¡“°¢÷Èπ

‡¡◊ËÕ¡’°“√¥◊ÈÕ¬“ ·≈–¬—ßæ∫«à“ plumbagin  “¡“√∂

≈¥°“√≈ÿ°≈“¡¢Õß‡´≈≈å¡–‡√Áß∑’Ë¥◊ÈÕ¬“‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ ‚¥¬ºà“π∑“ß°“√¬—∫¬—Èß Snail1 ÷́Ëß

‡ªìπ transcription factor ∑’Ë ”§—≠„π°√–∫«π°“√

EMT ·≈–‡ªìπµ—«°¥°“√· ¥ßÕÕ°¢Õß E-cadherin

´÷Ëß‡ªìπ epithelial marker ∑’Ë ”§—≠(139) °“√»÷°…“π’È

®÷ß‡ªìπ°“√»÷°…“·√°∑’Ëæ∫«à“ plumbagin  “¡“√∂

¬—∫¬—Èß EMT „π¡–‡√Áß‡µâ“π¡‰¥â ·≈– Õ¥§≈âÕß°—∫

°“√»÷°…“¢Õß Wang ·≈–§≥– ∑’Ëæ∫«à“¬’π ncoa3

§«∫§ÿ¡°“√· ¥ßÕÕ°¢Õß Snail1(140)  §≥–ºŸâ«‘®—¬

®÷ß®–»÷°…“∂÷ß°≈‰°°“√ÕÕ°ƒ∑∏‘Ï‡æ‘Ë¡‡µ‘¡‡æ◊ËÕ‡ªìπ

¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√»÷°…“ plumbagin „π —µ«å

∑¥≈Õß‡æ◊ËÕæ—≤π“‡ªìπ¬“µàÕ‰ª„πÕπ“§µ
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‚√§¡–‡√Áß‡ªìπ “‡Àµÿ°“√µ“¬Õ—π¥—∫Àπ÷Ëß¢Õßª√–‡∑»  °“√√—°…“‚√§¡–‡√Áß¡’‰¥âÀ≈“¬«‘∏’¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß‚√§

√–¬–¢Õß‚√§ ·≈–¿“«–√à“ß°“¬¢ÕßºŸâªÉ«¬  ‚¥¬∑—Ë«‰ª‡ªìπ°“√ºà“µ—¥ ‡§¡’∫”∫—¥ ·≈–°“√√—°…“∑“ß√—ß ’«‘∑¬“ ªí®®ÿ∫—π

¡’°“√√—°…“™π‘¥„À¡à∑’Ë “¡“√∂‡ √‘¡°“√√—°…“·∫∫¥—Èß‡¥‘¡‰¥âÀ≈“¬™π‘¥ Õ“∑‘ gene therapy ·≈– cellular

therapy ÷́Ëß∑—Èß Õß«‘∏’‰¥â√—∫§«“¡ π„®Õ¬à“ß°«â“ß¢«“ß ·≈–ª√– ∫§«“¡ ”‡√Á®®π∂÷ß clinical trials ·≈â«

À≈“¬‚§√ß°“√¥â«¬°—π  „π∫∑§«“¡π’È®–‰¥âÕ¿‘ª√“¬°“√√—°…“‚√§¡–‡√Áß¥â«¬‡´≈≈å¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π‡ªìπÀ≈—°

‡´≈≈å„π√–∫∫¿Ÿ¡‘§ÿâ¡°—πÀ≈“¬™π‘¥∑’Ë “¡“√∂°”®—¥‡´≈≈å¡–‡√Áß ‡™àπ tumor-inflitrating lymphocytes (TILs),

natural killer (NK) cells, cytokine-induced killer (CIK) cells ·≈– T lymphocytes (T cells) ‡ªìπµâπ „π

∫∑§«“¡π’È®–‰¥âÕ¿‘ª√“¬‡°’Ë¬«°—∫°“√∑¥≈Õß√—°…“‚√§¡–‡√Áß¥â«¬‡´≈≈å„π√–∫∫¿Ÿ¡‘§ÿâ¡°—π ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß °“√

√—°…“‚√§¡–‡√Áß∑’Ë¡’§«“¡ —¡æ—π∏å°—∫°“√µ‘¥‡™◊ÈÕ‰«√— ‡Õª ‰µπå∫“√å (Epstein-Barr virus, EBV)

NK cell-mediated immunity against tumors
¿Ÿ¡‘§ÿâ¡°—π∑—Èß¿Ÿ¡‘§ÿâ¡°—πµ—Èß·µà°”‡π‘¥ (innate immunity) ·≈–¿Ÿ¡‘§ÿâ¡°—π∑’Ë‰¥â¡“¿“¬À≈—ß (acquired

immunity) ¡’§«“¡ ”§—≠µàÕ°“√‡°‘¥‚√§¡–‡√Áß µ—«Õ¬à“ß¢Õß‡´≈≈å¢Õß innate immunity ‰¥â·°à natural killer

(NK) cells ‡ªìπµâπ ‡´≈≈å™π‘¥π’È‡ªìπ ¡“™‘°¢Õß°≈ÿà¡ innate lymphoid cells (ILC) ´÷Ëß‡ªìπ°≈ÿà¡‡´≈≈å¿Ÿ¡‘§ÿâ¡°—π

µ—Èß·µà°”‡π‘¥∑’Ë‡æ‘Ëß∂Ÿ°§âπæ∫(1,2)  NK cells √—∫√Ÿâ«à“‡´≈≈å¡’§«“¡‡ª≈’Ë¬π·ª≈ß‰ª®“°ª°µ‘‚¥¬ºà“π°≈‰°‰¥âÀ≈“¬

48

°“√√—°…“‚√§¡–‡√Áß¥â«¬‡´≈≈å
(immune cell therapy for malignancies)

ª°√—∞ À—ß  Ÿµ
¿“§«‘™“®ÿ≈™’««‘∑¬“ §≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
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ª√–°“√ ‚¥¬∑—Ë«‰ªºà“π —≠≠“≥®“° killer immu-

noglobulin-like receptor (KIR) ·≈– antibody-

dependent cell-mediated cytotoxicity (ADCC)

KIR ·∫àßµ“¡Àπâ“∑’Ë°“√∑”ß“π¡’ 2 ™π‘¥ ‰¥â·°à

inhibitory KIR (KIRi) ·≈– activating KIR (KIRa)

∑—Èß KIRi ·≈– KIRa ®–Õ“»—¬°“√®—∫°—∫‚¡‡≈°ÿ≈

∫“ß™π‘¥∫πº‘«‡´≈≈å∑’Ë‡ªìπÀ¡“¬·≈â«∑”„Àâ NK cell

¥—ß°≈à“«∑”ß“π (activating) À√◊Õ‰¡à∑”ß“π (Inhibi-

tory) ‡™àπ ‡¡◊ËÕ KIRi ¢Õß NK cells ®—∫°—∫ human

leukocyte antigen class I-peptide complex

(HLA-p)(3)  °“√∑”ß“π¢Õß NK cells ®–∂Ÿ°¬—∫¬—Èß

∑”„Àâ‡´≈≈åª°µ‘‰¡à∂Ÿ°¶à“ ‡¡◊ËÕ„¥°Áµ“¡∑’Ë‡´≈≈å¡’°“√

‡ª≈’Ë¬π·ª≈ß‰ª ‡™àπ ¡’°“√µ‘¥‡™◊ÈÕ‰«√—  À√◊Õ¡’°“√

‡ª≈’Ë¬π·ª≈ß‡ªìπ‡´≈≈å¡–‡√Áß∑”„Àâ‡°‘¥°“√≈¥≈ß À√◊Õ

À“¬‰ª¢Õß HLA-p ∑”„Àâ ‰¡à¡’ inhibitory signal

∑’Ë‰¥â®“°°“√®—∫ KIRi °—∫ HLA-p ®÷ß‡°‘¥°“√°√–µÿâπ

°√–∫«π°“√∑”≈“¬‡´≈≈å∑’Ëº‘¥ª°µ‘π—Èπ (missing-self

hypothesis)(4)  Õ¬à“ß‰√°Áµ“¡„π∫“ß°√≥’·¡â«à“¡’

°“√®—∫°—π¢Õß HLA-p ·≈– KIRi ·µà°Á¬—ß‡°‘¥°“√

∑”≈“¬‡´≈≈å‰¥â  ‡π◊ËÕß®“°‡´≈≈å∑’Ëº‘¥ª°µ‘¡’‚¡‡≈°ÿ≈

∫“ß™π‘¥∫πº‘«‡´≈≈å¡“°°«à“ª°µ‘·≈â«‰ª°√–µÿâπ

activating receptor ¢Õß NK cells ∑”„Àâ

 —≠≠“≥°√–µÿâπ‡Õ“™π– —≠≠“≥¬—∫¬—Èß‰¥â(5) ¥â«¬

‡Àµÿº≈¥—ß∑’Ë°≈à“«¢â“ßµâπ ª√–°Õ∫°—∫À≈—°∞“π∑’Ëæ∫

«à“ºŸâ´÷Ëß‡ªìπ‚√§∑“ßæ—π∏ÿ°√√¡ ÷́Ëß∑”„Àâ NK cells ¡’

§«“¡º‘¥ª°µ‘‰ª ¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡ªìπ‚√§¡–‡√Áß

‡æ‘Ë¡¢÷Èπ ¬È”§«“¡ ”§—≠«à“ NK cells ¡’§«“¡ ”§—≠

„π°“√ªÑÕß°—π°“√‡°‘¥‚√§¡–‡√Áß À≈—°∞“π·√°Ê∑’Ë

æ∫«à“ NK cells Õ“®¡’∫∑∫“∑„π°“√√—°…“‚√§

¡–‡√Áß‰¥â¡“®“°°“√»÷°…“‚¥¬ Ruggeri ·≈–§≥–(6)

´÷Ëßæ∫«à“ °“√ª≈Ÿ°∂à“¬‰¢°√–¥Ÿ°‡æ◊ËÕ√—°…“‚√§ acute

myeloid leukemia (AML)  ”À√—∫ºŸâªÉ«¬∑’Ë‰¥â√—∫

‰¢°√–¥Ÿ°®“°ºŸâ∫√‘®“§∑’Ë¡’ HLA-C ‰¡àµ√ß°—π (HLA-

C mismatch) ¡’Õ—µ√“°“√°≈—∫‡ªìπ‚√§´È” (re-

lapse) µË”°«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫‰¢°√–°√–¥Ÿ°®“°ºŸâ∫√‘®“§

∑’Ë¡’ HLA-C µ√ß°—π §”Õ∏‘∫“¬¢Õßª√“°Ø°“√≥åπ’È

‰¥â·°à NK cell ∑’Ëæ—≤π“¢÷Èπ¡“®“°‰¢°√–¥Ÿ°∑’Ë‰¥â√—∫

°“√∫√‘®“§ (allogeneic NK cells) ‰¡à ‰¥â√—∫

 —≠≠“≥¬—∫¬—Èß (inhibitory signal) ®“°°“√®—∫°—π

¢Õß KIRi (¢Õß NK cell) ·≈– HLA-C ∫π

leukemic cells ®÷ß∑”„Àâ NK cells  “¡“√∂∑”≈“¬

‡´≈≈å¡–‡√Áß‰¥â (graft-versus-leukemia) (√Ÿª∑’Ë 1)

√Ÿª∑’Ë 1. √Ÿª· ¥ß°≈‰°°“√∑” cancer cells ‚¥¬ natural killer cells
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§«“¡‡¢â“„®„π™’««‘∑¬“¢Õß NK cells π”‰ª

 Ÿà§«“¡ π„®„π°“√„™â‡´≈≈å™π‘¥π’È„π°“√√—°…“ºŸâªÉ«¬

∑—Èß‡´≈≈å∑’Ë‡ªìπ autologous NK cell ·≈– allo-

geneic NK cells ·µà°“√„™â allogeneic cells ‰¥â

√—∫§«“¡π‘¬¡°«à“ ‡π◊ËÕß®“°‰¡àµâÕßµ‘¥¢—¥ªí≠À“„π‡√◊ËÕß

inhibitory signal ®“° autologous tumor cells

‚¥¬¡’·À≈àß∑’Ë¡“¢Õß NK cell ‰¥âÀ≈“¬·À≈àß ‡™àπ

CD34+ cells ®“° cord blood, stem cell À√◊Õ

induced pluripotent stem cell (iPSC), NK cell

lines ·≈– peripheral blood mononuclear cells

(PBMC) ‡ªìπµâπ  ‡¡◊ËÕ‰¥â‡´≈≈åµ—Èßµâπ¡“·≈â« µâÕß

∑”°“√‡≈’È¬ß‡æ‘Ë¡®”π«π‚¥¬„™â cytokines À≈“¬

™π‘¥ ·≈– à«π„À≠à·≈â«¡’ feeder cells √à«¡¥â«¬ „™â

‡«≈“µ—Èß·µà 7 «—π®π∂÷ß 6  —ª¥“Àå‡æ◊ËÕ„Àâ ‰¥â‡´≈≈å¡’

®”π«πµ“¡µâÕß°“√‚¥¬¢÷Èπ°—∫‡∑§π‘§°“√‡≈’È¬ß NK

cells §«“¡∫√‘ ÿ∑∏‘Ï (purity) ¢Õß‡´≈≈å ·≈–§«“¡

 “¡“√∂¢Õß NK cells „π°“√¶à“‡´≈≈å‡ªÑ“À¡“¬°Á

·µ°µà“ß°—π‰ª„π·µà≈–°√≥’‡™àπ°—π(7)  ªí®®ÿ∫—π¡’ NK

cell therapy Õ¬Ÿà„π∑¥ Õ∫∑“ß§≈‘π‘°Õ¬ŸàÀ≈“¬°“√

»÷°…“∑—Èß∑’Ë‡ªìπ¡–‡√Áß‡¡Á¥‡≈◊Õ¥ ·≈–¡–‡√Áß∑’Ë‡ªìπ

solid tumour (µ“√“ß∑’Ë 1)

Tumor-infiltrating lymphocytes (TIL)
TIL ‡ªìπ‡´≈≈å≈‘¡‚ø‰´µå∑’Ë‰¥â¡“®“°‡π◊ÈÕ¡–‡√Áß

¢ÕßºŸâªÉ«¬ ·≈â«ºà“π‡æ“–‡≈’È¬ß„πÕ“À“√‡≈’È¬ß‡´≈≈å∑’Ë

¡’ª√‘¡“≥ interleukin-2 (IL-2) „πª√‘¡“≥ Ÿß ‚¥¬

‡∫◊ÈÕßµâπ¡’ ¡¡µ‘∞“π«à“‡´≈≈å‡À≈à“π’È¡’§«“¡®”‡æ“–

µàÕ‡´≈≈å¡–‡√Áß®÷ß¡“·∑√°Õ¬Ÿà„π‡π◊ÈÕ¡–‡√Áß‡À≈à“π’È

‡¡◊ËÕ·¬°‡´≈≈å‡À≈à“π’È®“°ÀπŸ∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√

®÷ßæ∫«à“ TIL ¡’ƒ∑∏‘Ï„π°“√µàÕµâ“π‡´≈≈å¡–‡√Áß(8)

 à«πÀ≈—°∞“π„π¡πÿ…¬åæ∫«à“ ®”π«π TIL „πºŸâªÉ«¬

‚√§¡–‡√Áß‡µâ“π¡(9-13)  ¡–‡√Áß≈”‰ â„À≠à(14,15)  ¡–‡√Áß

ªÕ¥(16-19) ·≈–¡–‡√Áß√—ß‰¢à(20) ¡’§«“¡ —¡æ—π∏å°—∫

°“√æ¬“°√≥å‚√§∑’Ë¥’  ¥—ßπ—Èπ®÷ß¡’ºŸâ π„®π” TIL ¡“

‡ªìπ biomarker ¢Õß‚√§¡–‡√Áß Õ“∑‘‡™àπ „™â„π°“√

æ¬“°√≥å‚√§¡–‡√Áß‡µâ“π¡ ª√‘¡“≥¢Õß TIL ¡’§«“¡

 —¡æ—π∏å°—∫ recurrence-free survival (RFS) ¢Õß

‚√§¡–‡√Áß‡ªìπ≈—°…≥–‡ âπµ√ß·≈–¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πºŸâªÉ«¬¡–‡√Áß‡µâ“π¡∑’Ë‡ªìπ

triple negative breast cancer (TBNC) ª√‘¡“≥

TIL ¬—ß “¡“√∂„™â§“¥°“√≥åº≈°“√√—°…“¥â«¬ cyto-

toxic chemotherapy ·≈–„π°“√ª√–‡¡‘π residual

disease Õ’°¥â«¬

µ“√“ß∑’Ë 1.  µ—«Õ¬à“ß°“√∑¥ Õ∫°“√√—°…“‚√§¡–‡√Áß¥â«¬ natural killer (NK) cells „π¡πÿ…¬å

Tumour Interventions Phase Date started Date completed

Hepatocellular Carcinoma NK cells 1 October 2014 June 2018

Relapsed/Refractory Haploidentical NK cells 1/2 July 2013 March 2017

  paediatric T cell lymphoblastic

  leukaemia/lymphoma

Non-small cell lung cancer Autologous NK cells 2 March 2016 March 2019

Asymtomatic multiple myeloma Autologous NK cells 2 April 2013 October 2016

Diffuse large B cell lymphoma Biocell NK mixture 3 September 2007 September 2014
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TIL  “¡“√∂∂Ÿ°·¬°®“°‡π◊ÈÕ¡–‡√Áß¢ÕßºŸâªÉ«¬

‚¥¬„™âÀ—Ëπ‡ªìπ™‘Èπ‡≈Á°Ê ¬àÕ¬ ·≈â«‡≈’È¬ß„π tissue

culture plate ‚¥¬„Àâ IL-2 1,000-6,000 IU/¡≈.

·≈–¢¬“¬‡æ‘Ë¡®”π«π‡´≈≈å‚¥¬„™â OKT3 ®π‰¥â

‡´≈≈å®”π«π¡“°æÕ·≈â«®÷ßπ”‰ª„ÀâºŸâªÉ«¬ °àÕπ„Àâ

‡´≈≈åºŸâªÉ«¬Õ“®‰¥â√—∫¬“‡§¡’∫”∫—¥ (preconditioning

chemotherapy) °àÕπ°“√„Àâ TIL ‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘-

¿“æ¢Õß°“√√—°…“¥â«¬‡´≈≈å ‡π◊ËÕß®“°°“√„Àâ IL-2

ª√‘¡“≥ ŸßÕ“®∑”„Àâ‡´≈≈å∑’Ë‡æ“–‡≈’È¬ß¡’°“√‡®√‘≠‡ªìπ

‡´≈≈å√–¬– ÿ¥∑â“¬ (terminally differentiated cells)

∑”„Àâ‡°‘¥ activation-induced cell death ‰¥âÕ¬à“ß

√«¥‡√Á«  π—°«‘∑¬“»“ µ√å∫“ß§π®÷ßæ¬“¬“¡≈¥ª√‘¡“≥

IL-2 ∑’Ë„™â‡≈’È¬ß≈ß·≈–‡æ‘Ë¡ cytokine ™π‘¥Õ◊Ëπ‡¢â“‰ª

‡ √‘¡ ‡™àπ IL-15 ·≈– IL-21 ‡ªìπµâπ „π¢≥–π’È¡’

TILs ∑’ËÕ¬Ÿà„π°“√∑¥ Õ∫∑“ß§≈‘π‘°À≈“¬°“√»÷°…“

¥â«¬°—π µ—«Õ¬à“ß¢Õß°“√∑¥ Õ∫¥—ß· ¥ß„πµ“√“ß

∑’Ë 2

°“√√—°…“‚√§¡–‡√Áß¥â«¬‡´≈≈å¢Õß√–∫∫
¿Ÿ¡‘§ÿâ¡°—π∑’Ë ‰¥â¡“¿“¬À≈—ß

°“√√—°…“‚√§¡–‡√Áß‚¥¬Õ“»—¬°“√µÕ∫ πÕß

¢Õß¿Ÿ¡‘§ÿâ¡°—π∑’Ë‰¥â¡“¿“¬À≈—ß (acquired immunity)

µàÕ‚√§¡–‡√Áß  “¡“√∂∑”‰¥â‚¥¬„™â·Õπµ‘∫Õ¥’∑’Ë®”‡æ“–

µàÕ·Õπµ‘‡®π ‚¥¬Õ“®„™â·Õπµ‘∫Õ¥’¥—ß°≈à“«®—∫°—∫

tumour antigen ∫πº‘«‡´≈≈å ·≈â«¡’ effector cells

Õ◊Ëπ‡™àπ NK cells ¡“®—∫∑”„Àâ‡°‘¥°“√∑”≈“¬‡´≈≈å

¡–‡√Áß (ADCC) ‡ªìπµâπ µ—«Õ¬à“ß¢Õß·Õπµ‘∫Õ¥’™π‘¥

π’È ‰¥â·°à alemtuzumab ∑’Ë„™â√—°…“ chronic lym-

phocytic leukemia (CLL)(21)  alemtuzumab ®—∫

°—∫ CD52 ∑’ËÕ¬Ÿà∫π leukemic cells (·≈– lympho-

cyte ª°µ‘) ∑”„Àâ‡°‘¥°“√∑”≈“¬ leukemic cells

¥—ß°≈à“«‚¥¬Õ“»—¬°√–∫«π°“√ ADCC µ“¡ª°µ‘

πÕ°®“°„™â°√–∫«π°“√¢Õß¿Ÿ¡‘§ÿâ¡°—πª°µ‘¢Õß

√à“ß°“¬·≈â« ·Õπµ‘∫Õ¥’∑’Ë „™â√—°…“‚√§¡–‡√Áß¬—ß

 “¡“√∂µ‘¥Õπµ‘∫Õ¥’   ©≈“°¥â«¬ “√°—¡¡—πµ√—ß ’ ·≈–

µ“√“ß∑’Ë 2. µ—«Õ¬à“ß°“√∑¥ Õ∫∑“ß§≈‘π‘°„π°“√„™â tumor-infiltrating lymphocyte (TIL) √—°…“‚√§¡–‡√Áß

Tumour Interventions Phase Date started Date completed

Nasopharyngeal Ca TIL + IL-2 1 September 2011 September 2014

Melanoma (stage III/IV) TIL + low dosage IL-2 2 June 2013 December 2023

Pleural mesothelioma TIL + IL-2 1/2 June 2015 November 2025

Metastatic melanoma TIL + IL-2 + 2 November 2015 September 2021
  pembrolizumab

Renal cell ca, TIL + dendritic cell 2
  melanoma, hepato-
  cellular Carcinoma

NSCLC Circulating T cells. TIL 2 March 2013 November 2020

Melanoma TIL + IL-2 3 May 2005 December 2012

Metastatic melanoma TIL compared to 3 September 2014 September 2020
  ipilimumab
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¬“‡æ◊ËÕ∑”≈“¬‡´≈≈å¡–‡√Áß‚¥¬‰¡à®”‡ªìπµâÕßæ÷Ëß°“√

µÕ∫ πÕß¢Õß¿Ÿ¡‘§ÿâ¡°—π·µà‡æ’¬ßÕ¬à“ß‡¥’¬«Õ’°¥â«¬

‡™àπ ibritumomab tiuxetan ∑’Ë‡ªìπ·Õπµ‘∫Õ¥’´÷Ëß

 “¡“√∂®—∫°—∫ CD20 ∑’ËÕ¬Ÿà∫πº‘« B lymphocyte

·Õπµ‘∫Õ¥’™π‘¥π’È‡¡◊ËÕµ‘¥©≈“°¥â«¬ “√°—¡¡—πµ√—ß ’

(Yttrium-90)  “¡“√∂π”‰ª√—°…“‚√§ non-hodgkin

lymphoma ‰¥â(22)  ·Õπµ‘∫Õ¥’∑’Ë „™â „π°“√√—°…“

À≈“¬™π‘¥ÕÕ°ƒ∑∏‘Ï‚¥¬‰¡à‰¥â™—°π”„Àâ°“√°“√∑”≈“¬

‡´≈≈å¡–‡√Áß‚¥¬µ√ß¥â«¬µ—«¢Õß¡—π‡Õß ·µà∑”„Àâ‡°‘¥

°“√‡ªî¥ «‘∑™å¢Õß¿Ÿ¡‘§ÿâ¡°—π∑’Ë‡§¬∂Ÿ°°¥®“°°≈‰°¢Õß

‡´≈≈å¡–‡√Áß„Àâ°≈—∫¡“∑”ß“π‰¥âµ“¡ª°µ‘ (check-

point inhibitors) µ—«Õ¬à“ß¢Õß·Õπµ‘∫Õ¥’™π‘¥π’È

‰¥â·°à pembrolizumab ´÷Ëß®–‰ª®—∫°—∫ receptor

™◊ËÕ PD-1 ∑’ËÕ¬Ÿà∫π T lymphocytes ∑”„Àâ‚¡‡≈°ÿ≈

PD-L1 ∫πº‘«‡´≈≈å¡–‡√Áß‰¡à “¡“√∂¬—∫¬—Èß°“√∑”≈“¬

¢Õß T cells ‰¥â À√◊Õ·Õπµ‘∫Õ¥’∫“ß™π‘¥ π—°«‘∑¬“-

»“ µ√å √â“ß„Àâ¡—π¡’§«“¡®”‡æ“–µàÕ‡´≈≈å¡–‡√Áß ·≈–

T cells (bispecific antibody) ·Õπµ‘∫Õ¥’™π‘¥π’È®–

¥÷ß T cells ·≈–‡´≈≈å¡–‡√Áß¡“Õ¬Ÿà„°≈â°—π ·≈â«‡°‘¥

°≈‰°∑”≈“¬‡´≈≈å¡–‡√Áß¥—ß°≈à“« µ—«Õ¬à“ß¢Õß·Õπµ‘-

∫Õ¥’¥—ß°≈à“« ‰¥â·°à blinatumomab ´÷Ëß¡’§«“¡

®”‡æ“–µàÕ CD19 ∫π leukemic/lymphoma cells

·≈–µàÕ CD3 ´÷Ëß‡ªìπ‚¡‡≈°ÿ≈∫π T lymphocyte

‡ªìπµâπ ‡√◊ËÕß¢Õß°“√√—°…“‚√§¡–‡√Áß¥â«¬·Õπµ‘∫Õ¥’

ºŸâ π„® “¡“√∂À“Õà“π®“°«“√ “√°“√·æ∑¬å™—Èππ”

∑—Ë«‰ª(23-29)  „π∫∑§«“¡π’È ‰¥â¡ÿàß‡πâπ°“√Õ¿‘ª√“¬„π

‡√◊ËÕß°“√„™â‡´≈≈å„π°“√√—°…“‚√§¡–‡√Áß

T lymphocytes (T cells) ‡ªìπ‡´≈≈å„π

√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑’Ë‰¥â¡“¿“¬À≈—ß´÷Ëß¡’§«“¡ ”§—≠∑—Èß

„π‚√§µ‘¥‡™◊ÈÕ ‚√§¡–‡√Áß ·≈–‚√§¿Ÿ¡‘µàÕµâ“πµπ‡Õß

‚¥¬ T cells √—∫√Ÿâ·Õπµ‘‡®π∑’Ë‡ªìπ‡ªª‰∑¥å´÷Ëß®—∫°—∫

HLA (human leukocyte antigen) ∫πº‘«‡´≈≈å∑’Ë

‡ªÑ“À¡“¬¢Õß T cells ‡™àπ ‡´≈≈å∑’Ëµ‘¥‡™◊ÈÕ‰«√—  ·≈–

‡´≈≈å¡–‡√Áß∑’Ëπ”‡ πÕ·Õπµ‘‡®π¢Õß¡–‡√Áß ‡ªìπµâπ

°“√°√–µÿâπ°“√µÕ∫ πÕß¢Õß T cells ‡√‘Ë¡µâπ®“°

¡’¬àÕ¬ ≈“¬‚ª√µ’π∑’ËÕ“®‡ªìπ¢Õß‡™◊ÈÕ‚√§ À√◊Õ¢Õß

‡π◊ÈÕßÕ°¿“¬„π‡´≈≈å∑’Ë∑”Àπâ“∑’Ëπ”‡ πÕ·Õπµ‘‡®π

(antigen-presenting cell, APC) ·≈–π”‡ πÕ

·Õπµ‘‡®π¥—ß°≈à“« (peptide epitope) „Àâ°—∫ T cell

∑’Ë¡’µ—«√—∫®”‡æ“– (T cell receptor, TCR) ·≈–‡°‘¥

°“√‡æ‘Ë¡®”π«π T cells ∑’Ë¡’ TCR ¥—ß°≈à“« ·≈â«π”

‰ª Ÿà°“√µÕ∫ πÕß ·≈–°“√∑”≈“¬‡´≈≈å∑’Ë¡’°“√π”

‡ πÕ·Õπµ‘‡®ππ—ÈπµàÕ‰ª

·Õπµ‘‡®π¢Õß‡π◊ÈÕßÕ° (tumor antigen)
Tumor antigen  “¡“√∂·∫àß‰¥â‡ªìπ 3 °≈ÿà¡

‰¥â·°à tumor-specific antigen (TSA), tumor

associated antigen (TAA)  ·≈– cancer-germline/

cancer testis antigens (CTAs) TSA ‰¥â·°à

·Õπµ‘‡®π∑’Ë ‰¡àæ∫„π§πª°µ‘∑’Ë ‰¡à‡ªìπ¡–‡√Áß ‰¥â·°à

‚ª√µ’π∑’Ë¡’°“√°≈“¬æ—π∏ÿå ‰ª (neoantigen) ·≈–

‚ª√µ’π¢Õß‰«√— ∑’Ë‡ªìπ “‡ÀµÿÀ√◊Õ¡’§«“¡ —¡æ—π∏å

°—∫‚√§¡–‡√Áß  neoantigen Õ“®‡°‘¥¢÷Èπ®“°§«“¡

‰¡à‡ ∂’¬√¢Õß genome À√◊ÕÕ“®‡ªìπ‚ª√µ’π∑’Ë¡’°“√

°≈“¬æ—π∏ÿå∑”„Àâ‡°‘¥‡´≈≈å¡–‡√Áß°Á‰¥â  ∑—Èß neoantigen

·≈–·Õπµ‘‡®π¢Õß‰«√— ¡’§«“¡ “¡“√∂„π°“√°√–µÿâπ

¿Ÿ¡‘§ÿâ¡°—π‰¥â¥’‡π◊ËÕß®“°·Õπµ‘‡®π¥—ß°≈à“«¡’≈—°…≥–

·ª≈°ª≈Õ¡‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‚ª√µ’π¢Õßµπ‡Õß „π

∑“ß°≈—∫°—π TAA ‡ªìπ‚ª√µ’π∑’Ë ‰¥â®“°¬’πª°µ‘·µà

Õ“®¡’ª√‘¡“≥¡“°°«à“ª°µ‘ À√◊Õ¡’°“√‡ª≈’Ë¬π·ª≈ß

¢Õß‚ª√µ’πÀ≈—ß®“° translation ·≈â« (posttrans-

lational modification) µ—«Õ¬à“ß¢Õß posttransla-

tional modification ‰¥â·°à °“√‡°‘¥ phosphoryla-

tion ·≈–/À√◊Õ glycosylation ‡ªìπµâπ ‡π◊ËÕß®“°

TAA ¡’≈—°…≥–∑’Ë„°≈â‡§’¬ß°—∫‚ª√µ’πª°µ‘  ¥—ßπ—Èπ

°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π‚¥¬„™â TAA À√◊Õ°“√„™â TAA
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‡ªìπ‡ªÑ“À¡“¬ ”À√—∫°“√√—°…“Õ“®¡’ª√– ‘∑∏‘¿“æ

‰¡à¥’‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ TSA  ”À√—∫ CTAs ‰¥â·°à

·Õπµ‘‡®π∑’Ëæ∫„π‡π◊ÈÕ‡¬◊ËÕÕ—≥±– (testis) ‡π◊ÈÕ‡¬◊ËÕ

 à«π√—ß‰¢àµÕπ‡ªìπµ—«ÕàÕπ ·≈– trophoblast ‡ªìπ

µâπ CTAs ‡À≈à“π’È¡’°“√°√–®“¬µ—«Õ¬Ÿà„πÕ«—¬«–∑’Ë

®”°—¥ ·µà “¡“√∂æ∫‰¥â„π‡´≈≈å¡–‡√Áß ®÷ß¡’§«“¡

πà“ π„®∑’Ë®–π”¡“‡ªìπ‡ªÑ“À¡“¬¢Õß°“√√—°…“¥â«¬

«‘∏’¿Ÿ¡‘§ÿâ¡°—π∫”∫—¥ µ—«Õ¬à“ß¢Õß tumor antigens

· ¥ß„πµ“√“ß∑’Ë 3

°“√√—°…“‚√§¥â«¬∑’‡´≈≈å™π‘¥∑’Ë¡’§«“¡
®”‡æ“–µàÕ·Õπµ‘‡®π (antigen-specific T cell
therapy)

°“√ªÑÕß°—π·≈–√—°…“‚√§¥â«¬ passive im-

munisation ‚¥¬„™â hyperimmune sera ·≈–

·Õπµ‘∫Õ¥’‡ªìπ∑’Ë√Ÿâ®—°°—π¡“π“π  „π¢≥–∑’Ë°“√„™â

antigen-specific T cells „π°“√ªÑÕß°—π ·≈–

√—°…“‚√§‡¡◊ËÕ‡ª√’¬∫°—π¬—ßÕ¬Ÿà√–¬–‡√‘Ë¡µâπ‡∑à“π—Èπ

π—°«‘∑¬“»“ µ√å‰¥â∑¥ Õ∫°“√„™â T cells ¥—ß°≈à“«

„π‚√§µ‘¥‡™◊ÈÕ ·≈–‚√§¡–‡√Áß ‚¥¬¡’°“√æ‘ Ÿ®πå«à“¡’

§«“¡ª≈Õ¥¿—¬∑—Èß∑’Ë„™â‡´≈≈å¢ÕßºŸâªÉ«¬‡Õß ‡´≈≈å¢Õß

ºŸâ∫√‘®“§ ·≈–‡´≈≈å¢ÕßºŸâÕ◊Ëπ∑’Ë¡’ HLA ∑’Ë‡¢â“°—π‰¥â

Õ¬à“ßπâÕ¬ 1 allele ·≈–„π∫“ß°√≥’¡’º≈≈—æ∏å∑“ß

§≈‘π‘°∑’Ëπà“æ÷ßæÕ„®®π “¡“√∂∂÷ß°“√∑¥ Õ∫√–¬–

3 (phase 3) ·≈â«  „πÀ—«¢âÕπ’È®–‰¥âÕ¿‘ª√“¬∂÷ß

À≈—°°“√ «‘∏’°“√ º≈°“√∑¥ Õ∫„π§π∑—Èß∑’Ë»Ÿπ¬å°“√

»÷°…“Õ◊Ëπ ·≈–∑’Ë§≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å-

¡À“«‘∑¬“≈—¬ ‚¥¬°≈ÿà¡«‘®—¬‰¥â„Àâ§«“¡ π„®‚√§¡–‡√Áß

∑’Ë¡’§«“¡ —¡æ—π∏å°—∫ Epstein-Barr virus (EBV) ‡™àπ

EBV-associated lymphoma ·≈– nasopharyn-

µ“√“ß∑’Ë 3. µ—«Õ¬à“ß¢Õß tumor antigens

Clinical trials

CTAs MAGE Multiple cancers including melanoma and Yes

  multiple myeloma

NY-ESO-1 Multiple cancers including melanoma Yes

TAA MUC-1 Breast, ovarian and prostate cancers Yes

CEA GI and particularly colorectal cancer, Yes

  breast cancer

HER2/neu Breast cancer Yes

WT1 Hematologic malignancies, breast cancer Yes

TSA Mutated CD8 T cell Melanoma No

  epitope in CSNK1A1(30)

Mutated CD8 T cell Melanoma No

  epitope in GAS7(30)

EBV antigens EBV-associated malignancies Yes

CEA: carcinoembryonic antigen, CSNK1A1: casein kinase 1, α1 protein, CTAs: cancer germline/cancer testis antigens,

GAS7: growth arrest specific 7, MAGE: melanoma-associated antigen, TAA: tumor-associated antigen, TSA: tumor-specific

antigen
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geal carcinoma ‡ªìπÀ≈—°

À≈—°°“√¢Õß°“√‡æ“–‡≈’È¬ß antigen-specific

T cell ‰¥â·°à °“√°√–µÿâπ memory T cells ¢Õß

ºŸâªÉ«¬¥â«¬·Õπµ‘‡®π∑’Ë®”‡æ“– ·≈â«‡≈’È¬ß T cells ¥—ß

°≈à“«„ππÈ”¬“‡≈’È¬ß‡´≈≈å∑’Ë¡’ cytokines ∑’Ë®”‡ªìπ

µàÕ°“√‡®√‘≠¢Õß T cells ·Õπµ‘‡®π∑’Ë„™â°√–µÿâπÕ“®

‡ªìπ‡ªª‰∑¥å∑’Ë«‘‡§√“–Àå®π√Ÿâ«à“ºŸâªÉ«¬¡’°“√µÕ∫ πÕß

À√◊Õ¥â«¬·Õπµ‘‡®π∑’Ë¡’°“√π”‡ πÕ¥â«¬ antigen-

presenting cells ¢ÕßºŸâªÉ«¬‡Õß ®π°√–∑—Ëß‡°‘¥°“√

‡æ‘Ë¡®”π«π‰¥â‡´≈≈å∑’Ë¡“°æÕ ”À√—∫ T cell therapy

„π°√≥’¢Õß EBV-associated malignancies ®–

„™â‡ªª‰∑¥å∑’Ë‰¥â¡“®“°‚ª√µ’π¢Õß EBV À√◊ÕÕ“®„™â

∫’‡´≈≈å∑’Ë‡√’¬°«à“ B-LCL (B lymphoblastoid cell

line) „π°“√°√–µÿâπ°Á‰¥â „π°√≥’∑’Ë„™â‡ªª‰∑¥å‡ªìπ

µ—«°√–µÿâπ ‡√“µâÕß«‘‡§√“–Àå°àÕπ«à“‡ªª‰∑¥å‡ âπ„¥

¢Õß‚ª√µ’π‰Àπ´÷ËßºŸâªÉ«¬¡’ memory À√◊Õ effector-

memory T cells Õ¬Ÿà  °“√«‘‡§√“–Àå‡ªª‰∑¥åπ’È∑”‰¥â

À≈“¬«‘∏’ ·µà«‘∏’∑’Ë¡’§«“¡‰« ·≈–∑”‰¥âßà“¬∑’Ë ÿ¥ ‰¥â·°à

ELISpot assay (enzyme-linked immunospot

assay)  à«π°“√‡æ“–‡≈’È¬ß B-LCL ∑”‰¥â‚¥¬°“√

π”‡¡Á¥‡≈◊Õ¥¢“« lymphocyte ¢ÕßºŸâªÉ«¬¡“∑”„Àâ

µ‘¥‡™◊ÈÕ¥â«¬ EBV „π ¿“«–∑’Ë‡À¡“– ¡ À≈—ß®“°π—Èπ

B cells ¢ÕßºŸâªÉ«¬®–µ‘¥‡™◊ÈÕ EBV ·≈–‡ª≈’Ë¬π‰ª

‡´≈≈å¡–‡√Áß∑’Ëπ”‡ πÕ·Õπµ‘‡®π¢Õß EBV(31)  T cells

∑’Ë ‰¥â®“°°“√‡æ“–‡≈’È¬ß®–∂Ÿ°«‘‡§√“–Àå≈—°…≥–¢Õß

‡´≈≈å‚¥¬„™â«‘∏’ flow cytometry ·≈–∑¥ Õ∫§«“¡

®”‡æ“–µàÕ·Õπµ‘‡®π¥â«¬∑¥ Õ∫°“√ √â“ß À√◊ÕÀ≈—Ëß

cytokines ·≈–/À√◊Õ §«“¡ “¡“√∂„π°“√∑”≈“¬

‡´≈≈å∑’Ëπ”‡ πÕ·Õπµ‘‡®π °àÕππ”‰ª„ÀâºŸâªÉ«¬ ‡´≈≈å

®–µâÕß∂Ÿ°∑¥ Õ∫«à“¡’§«“¡ª≈Õ¥¿—¬‰¡à¡’‡™◊ÈÕ‚√§Õ◊Ëπ

„¥‡®◊Õªπ

°“√∑¥ Õ∫°“√„™â∑’‡´≈≈å‡æ◊ËÕ°“√ªÑÕß°—π·≈–

√—°…“ lymphoma ∑’Ë‡°‘¥¢÷Èπµ“¡À≈—ß°“√ºà“µ—¥ª≈Ÿ°

∂à“¬‰¢°√–¥Ÿ° À√◊ÕÕ«—¬«– (posttransplant lym-

phoproliferative disease, PTLD) „π°“√»÷°…“

‡æ◊ËÕªÑÕß°—π∑’Ë„À≠à∑’Ë ÿ¥‚¥¬∑”„πºŸâªÉ«¬ 101 √“¬  æ∫

«à“°“√„Àâ EBV-specific T cells  “¡“√∂ªÑÕß°—π

°“√‡°‘¥ PTLD ‰¥â√âÕ¬≈– 100 ·≈–„πºŸâªÉ«¬∑’Ë‡ªìπ

PTLD ·≈â« 13 √“¬(32-35) °“√„Àâ∑’‡´≈≈å¥—ß°≈à“«

∑”„ÀâºŸâªÉ«¬¡’ complete remission ∂÷ß¡“°°«à“

√âÕ¬≈– 70  (11 „π 13 √“¬)  πÕ°®“°π’È¬—ß¡’

°“√»÷°…“Õ◊ËπÊ ¥—ß· ¥ß„πµ“√“ß∑’Ë 4  „π¢≥–∑’Ë

°“√„Àâ T cells ºŸâ∑’Ë‡≈’È¬ß¡“®“°‡´≈≈å¢ÕßºŸâ∫√‘®“§

‰¢°√–¥Ÿ°¡’ª√– ‘∑∏‘¿“æ¥’∑—Èß„π°“√ªÑÕß°—π·≈–√—°…“

°“√„Àâ T cells ‡æ◊ËÕªÑÕß°—π À√◊Õ√—°…“ PTLD §àÕπ

¢â“ß¬“°°«à“„π°√≥’¢Õß°“√ª≈Ÿ°∂à“¬Õ«—¬«–∑’Ë‰¡à„™à

‰¢°√–¥Ÿ° (solid organ transplant) ‡π◊ËÕß®“°

ºŸâªÉ«¬ à«π„À≠à‰¥â¬“°¥¿Ÿ¡‘§ÿâ¡°—πµ≈Õ¥™’«‘µ∑”„Àâ

‡æ“–‡≈’È¬ß T cells §àÕπ¢â“ß¬“° ·≈–∂â“®–‡æ“–‡≈’È¬ß

T cells ®“°ºŸâ∫√‘®“§ °“√ª≈Ÿ°∂à“¬Õ«—¬«– à«π„À≠à

ºŸâ∫√‘®“§‡ªìπ cadaveric donors ´÷Ëß‰¡à “¡“√∂

‡°Á∫‡≈◊Õ¥¡“‡æ“–‡≈’È¬ß T cells ‰¥â ·≈–„π°√≥’∑’Ë

‡ªìπ living donors ºŸâ∫√‘®“§§π¥—ß°≈à“«®”‡ªìπµâÕß

¡’ HLA ∑’Ëπ”‡ πÕ EBV ‡À¡◊Õπ°—∫ºŸâªÉ«¬®÷ß¡’§«“¡

¬“°≈”∫“°¡“°°«à“°“√ª≈Ÿ°‰¢°√–¥Ÿ°∑’Ë‡≈◊Õ¥¢Õß

ºŸâªÉ«¬‡ªìπ¢ÕßºŸâ∫√‘®“§∑—ÈßÀ¡¥ ·≈–∑’Ë ”§—≠ PTLD

‡ªìπ‚√§∑’Ë malignant cells ‡¢â“∂÷ß‰¥âßà“¬‚¥¬ T

cells  „π¢≥–∑’Ë lymphoma „π solid organ ‡¢â“

∂÷ß‰¥â¬“°°«à“ ∑“ßÕÕ° ”À√—∫°√≥’π’È ‰¥â·°à °“√

‡æ“–‡≈’È¬ß T cells ¢ÕßºŸâªÉ«¬‡Õ“‰«â°àÕπ°“√ª≈Ÿ°

∂à“¬Õ«—¬«– À√◊ÕÀ≈—ß°“√ª≈Ÿ°∂à“¬Õ«—¬«– (·µàº≈

°“√‡æ“–‡≈’È¬ß‰¡à¥’¥—ß∑’Ë°≈à“«¡“·≈â«¢â“ßµâπ) À√◊Õ°“√„™â

T cells ®“°ºŸâÕ◊Ëπ∑’Ë‰¡à„™àºŸâ∫√‘®“§ (third-party T

cells)  °“√∑¥ Õ∫°“√„™â T cells „π°“√ªÑÕß°—π

·≈–√—°…“ PTLD · ¥ß„πµ“√“ß∑’Ë 5

°“√√—°…“ PTLD ¥â«¬ EBV-specific T-cell
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µ“√“ß∑’Ë 4. °“√∑¥ Õ∫°“√„™â EBV-specific T cells „π°“√ªÑÕß°—π·≈–√—°…“ posttransplant lymphoproliferative
disease (PTLD) „πºŸâªÉ«¬√—∫°“√ª≈Ÿ°∂à“¬‰¢°√–¥Ÿ°

°≈ÿà¡∑’Ë∑”°“√»÷°…“ ®”π«πºŸâªÉ«¬   ª√–‡¿∑°“√ª≈Ÿ°∂à“¬  º≈¢â“ß‡§’¬ß∑’Ë√ÿπ·√ß           º≈≈—æ∏å

       ‰¢°√–¥Ÿ°

Rooney & Heslop(32-35) 101 (ªÑÕß°—π) T-cell depleted HSCT No GvHD ‰¡à‡°‘¥ PTLD

13 (√—°…“) T-cell depleted HSCT ¡’°“√∫«¡‡©æ“–∑’Ë 11/13 ¡’ CR

Õ«—¬«–∑’Ë‡ªìπ‚√§

Memorial Sloan- 14 HSCT No GvHD 10/14 ¡’ CR

  Kettering(36,37)

Gustafsson et al.(38) 6 T-cell depleted HSCT No GvHD ‰¡à¡’º≈ 5/6 ¡’ EBV ≈¥≈ß ·≈– 1/6

  À√◊Õ ATG/OKT3   ¢â“ß‡§’¬ß   ‡ ’¬™’«‘µ®“° PTLD

  conditioning

Moosmann et al.(39) 6 HSCT with haploidentical No GvHD ‰¡à¡’º≈ 3/6 ¡’ CR

  in 5 patients   ¢â“ß‡§’¬ß

Comoli et al.(40) 4 Haploidentical No GvHD ‰¡à¡’º≈ 3/4 ¡’ CR

  ¢â“ß‡§’¬ß

ATG: antithymocyte globulin, CR: complete remission, GvHD: graft-versus-host disease, HSCT: hematopoietic stem-cell

transplantation

µ“√“ß∑’Ë 5. °“√∑¥ Õ∫°“√„™â EBV-specific T cells „π°“√ªÑÕß°—π·≈–√—°…“ posttransplant lymphoprolifative
disease (PTLD) „πºŸâªÉ«¬√—∫°“√ª≈Ÿ°∂à“¬Õ«—¬«– (solid organ)

°≈ÿà¡∑’Ë∑”°“√»÷°…“ ®”π«πºŸâªÉ«¬ ª√–‡¿∑¢Õß EBV-specific º≈¢â“ß‡§’¬ß º≈≈—æ∏å

T cells ∑’Ë√ÿπ·√ß

Savoldo et al. 12 (ªÑÕß°—π Autologous ‰¡à¡’ ‰¡à¡’ PTLD „π°≈ÿà¡ªÑÕß°—π;

·≈–√—°…“) 1/2 CR ·≈– 1/2 PR „π°≈ÿà¡

√—°…“

Comoli et al.
(41)

7 (ªÑÕß°—π) Autologous ‰¡à¡’ ‰¡à¡’ PTLD

Comoli et al.
(42)

5 (√—°…“) Autologous ‰¡à¡’ 5/5 ¡’ CR

Hague et al.
(43)

33 (√—°…“) Closely HLA-matched third party ‰¡à¡’ 14/33 ¡’ CR; 3/33 ¡’ PR ·≈–

16/33 ‰¡à¡’°“√µÕ∫ πÕß

Hague et al.
(44)

8 Closely HLA-matched third party ‰¡à¡’ 3/8 ¡’ CR; 2/8 ‰¡àµÕ∫ πÕß

·≈– 3/12 ‰¡à√—°…“®π ‘Èπ ÿ¥

Gandhi et al.
(45)

3 Closely HLA-matched third party ‰¡à¡’ 2/3 ¡’ CR

CR: complete remission, EBV: Epstein-Barr virus, HLA: human leukocyte antigen, PR: partial response
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therapy Õ“®ßà“¬‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ EBV-associ-

ated malignancies Õ◊ËπÊ ‡™àπ nasopharyngeal

carcinoma (NPC) ·≈– Burkittûs lymphoma

‡π◊ËÕß®“°·Õπµ‘‡®π∑’Ë‡ªìπ‡ªÑ“À¡“¬¢Õß EBV ∑’Ë· ¥ß

ÕÕ°„π PTLD ¡’®”π«π¡“°°«à“ NPC ·≈– Burkittûs

lymphoma ∑”„Àâ PTLD ∂Ÿ°∑”≈“¬‚¥¬ T cells ‰¥â

ßà“¬°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¡–‡√ÁßÕ’° 2 ™π‘¥ ·≈–

πÕ°®“°π’È PTLD ®–‡¢â“∂÷ß‚¥¬ T cell ‰¥âßà“¬°«à“

Õ’°¥â«¬ §ÿ≥ ¡∫—µ‘∑’Ë¡’°“√· ¥ßÕÕ°¢Õß‚ª√µ’π¢Õß

EBV ¡–‡√Áß‰¡à‡∑à“°—π∑”„Àâπ—°«‘∑¬“»“ µå “¡“√∂

·∫àßª√–‡¿∑µ“¡°“√· ¥ßÕÕ°¥—ß°≈à“«‰¥â 4 ·∫∫

(latency program) ‚¥¬ PTLD ¡’°“√· ¥ß

ÕÕ°¢Õß latent protein ¡“°∑’Ë ÿ¥ 9 ™π‘¥ ‰¥â·°à

Epstein-Barr nuclear antigen (EBNA)-1,

EBNA-2, EBNA-3A, EBNA-3B, EBNA3C,

EBNA-LP, latent membrane protein (LMP-1),

LMP-2A ·≈– LMP-2B (latency 3)   ”À√—∫

NPC ¡’°“√· ¥ßÕÕ° 4 ™π‘¥ ‰¥â·°à EBNA-1,

LMP-11, LMP-2A ·≈– LMP-2B (latency

programme 2)   ”À√—∫ Burkittûs lymphoma ¡’

°“√· ¥ßÕÕ°¢Õß‚ª√µ’π EBV ‡æ’¬ß™π‘¥‡¥’¬«

‰¥â·°à EBNA-1 (latency 1)   à«π latency 0

´÷Ëß‰¡à¡’°“√· ¥ßÕÕ°¢Õß‚ª√µ’πÕ–‰√‡≈¬ æ∫„π

resting B cells ∑’Ë¡’°“√µ‘¥‡™◊ÈÕ EBV §«“¡¬“°¢Õß

¢Õß°“√√—°…“¥â«¬ immunotherapy   ”À√—∫ EBV-

associated cancers „π°≈ÿà¡ latency 2 ·≈– 3

πÕ°®“°®–‡ªìπª√–‡¥Áπªí≠À“„π‡√◊ËÕßª√‘¡“≥¢Õß

·Õπµ‘‡®π¥—ß∑’Ë‰¥â°≈à“«¢â“ßµâπ·≈â« ¬—ßæ∫«à“§«“¡

 “¡“√∂„π°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π (immunodomi-

nance) ¢Õß LMP-1, LMP-2A ·≈– LMP-2B ¬—ß

‰¡à¥’Õ’°¥â«¬‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ EBNA-3 proteins

∑’Ëæ∫„π latency 3 ÷́ËßÕ“®π—∫‰¥â«à“‡ªìπ‚ª√µ’π∑’Ë¡’

§«“¡ “¡“√∂„π°“√µÿâπ¿Ÿ¡‘§ÿâ¡°—π‡¥àπ∑’Ë ÿ¥ Õ¬à“ß‰√

°Áµ“¡„π°“√»÷°…“∑’Ë§≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å

¡À“«‘∑¬“≈—¬ ·≈–‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å  ¿“

°“™“¥‰∑¬æ∫«à“ °“√„Àâ T cell „πºŸâªÉ«¬ 2 √“¬∑’Ë

‡ªìπ NPC ¡’ distant metastasis ·≈â« ·≈–‰¥â

√—∫°“√√—°…“¥â«¬«‘∏’°“√¡“µ√∞“π®π ÿ¥∑“ß·≈â« ‚¥¬

√“¬·√°‡ªìπºŸâªÉ«¬Õ“¬ÿ 31 ªï ‰¡à “¡“√∂‡æ“–‡≈’È¬ß

B-LCL ‰¥â‡π◊ËÕß®“°‡´≈≈åºŸâªÉ«¬¡’®”π«ππâÕ¬·≈–‰¡à

·¢Áß·√ß ®÷ß‰¥â„™â‡´≈≈å¢ÕßπâÕß™“¬ (third-party

T cells) ∑’Ë¡’ HLA ∑’Ë matched °—∫‡æ’¬ß allele

‡¥’¬« (HLA-A*11:01) ´÷Ëß∑—ÈßºŸâªÉ«¬·≈–πâÕß™“¬

¡’ response µàÕ epitope (SSCSSCPLSKI) ∑’Ëπ”

‡ πÕ‚¥¬ HLA-A11*11:01 ®÷ß‰¥â∑”°“√‡æ“–‡≈’È¬ß

∑’‡´≈≈å¢ÕßπâÕß™“¬ºŸâªÉ«¬¥—ß°≈à“«‚¥¬„™â peptide

∑’Ë¡’≈”¥—∫°√¥Õ–¡‘‚π‡ªìπ SSCSSCPKLSKI ®π‰¥â

ª√‘¡“≥∑’Ë¡“°æÕ·≈â«π”‰ª„ÀâºŸâªÉ«¬ EBV plasma

load (EBV VL) ∑’Ë„™â‡ªìπ NPC monitoring test ¡’

§à“°àÕπ„Àâ‡´≈≈å 1.7x106 °äÕªªïô/¡≈. ·≈–≈¥≈ß¡“

‡À≈◊Õ‡æ’¬ß 7,000 °äÕªªïô/¡≈. ¿“¬„π‡«≈“ 1  —ª¥“Àå

‚¥¬‰¡à¡’º≈¢â“ß‡§’¬ßÀ≈—ß„Àâ‡´≈≈å ºŸâªÉ«¬‡ ’¬™’«‘µ¥â«¬

‚√§¡–‡√Áß∑’Ë°√–®“¬‰ªª√–¡“≥ 5  —ª¥“ÀåÀ≈—ß„Àâ

T cells ºŸâªÉ«¬√“¬∑’Ë 2 ‡ªìπ NPC ∑’Ë¡’ distant

metastasis ‡™àπ°—π  ·µà‡π◊ËÕß®“°ºŸâªÉ«¬√“¬π’È

 “¡“√∂‡æ“–‡≈’È¬ß B-LCL ‰¥â ‡√“®÷ß„™â B-LCL ∑’Ë

π”‡ πÕ EBV antigens „π°“√‡æ“–‡≈’È¬ß auto-

logous T cells ¢ÕßºŸâªÉ«¬  ·≈–π”‰ª„ÀâºŸâªÉ«¬ 1

§√—Èßæ∫«à“¡’ EBV VL ≈¥≈ßÕ¬à“ß¡“°®“°‡¥‘¡¡’

ª√‘¡“≥‰«√—  EBV 1.6 x 106 copies/¡≈. ¡“‡ªìπ

ª√‘¡“≥„π√–¥—∫À≈—° 1,000 copies/¡≈. ‡™àπ‡¥’¬«

°—∫ºŸâªÉ«¬√“¬·√° ‚¥¬‰¡à¡’º≈¢â“ß‡§’¬ß·µàÕ¬à“ß„¥

Õ¬à“ß‰√°Áµ“¡‡π◊ËÕß®“°ºŸâªÉ«¬¡’‚√§∑’Ë aggressive

·≈– progress ‡√Á«  ºŸâªÉ«¬‡ ’¬™’«‘µ®“°°“√¥”‡π‘π

¢Õß‚√§ NPC ª√–¡“≥ 1 ‡¥◊ÕπÀ≈—ß®“°„Àâ T-

cells
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Chimeric antigen receptor (CAR)-T cells
·¡â«à“°“√„Àâ antigen-specific T cells ‚¥¬

«‘∏’°“√∑’Ë „™â „πªí®®ÿ∫—π®–¡’ª√– ‘∑∏‘¿“æ„π°“√

ªÑÕß°—π·≈–√—°…“‚√§¡–‡√Áß∫“ß™π‘¥ ·µà¬—ß§ßªí≠À“

 ”§—≠«à“ T cells ®–π”¡“„ÀâºŸâªÉ«¬µâÕßµâÕß‡ªìπ

autologous, bone marrow/organ donors À√◊Õ

third-party donors ∑’Ë¡’ HLA °—π‰¥â‡∑à“π—Èπ ∑”„Àâ

‡°‘¥§«“¡¬ÿàß¬“°„π°“√π”‡´≈≈å¡“„ÀâºŸâªÉ«¬ π—°

«‘∑¬“»“ µ√å®÷ß§‘¥§âπ receptor (µ—«√—∫) ¡“·∑π

T-cell receptor (TCR) ‡¥‘¡‚¥¬¡’À≈—°°“√«à“ re-

ceptor ¥—ß°≈à“«µâÕß “¡“√∂®—∫°—∫·Õπµ‘‡®π∫π

tumour cells ‰¥â‚¥¬‰¡àµâÕßÕ“»—¬ HLA restriction

µ—«√—∫¥—ß°≈à“«‰¥â·°à·Õπµ‘∫Õ¥’∑’Ë¡’ signalling

pathway ‡À¡◊Õπ°—∫ T cells ∑”„Àâ‡¡◊ËÕ∑’‡´≈≈å∑’Ë¡’

µ—«√—∫≈Ÿ°º ¡π’È (chimeric antigen receptor-T cell,

CAR-T cell) ®—∫°—∫·Õπµ‘‡®π∑’Ë®”‡æ“–·≈â«‡°‘¥°“√

∑”≈“¬‡´≈≈å‡ªÑ“À¡“¬ ∑’‡´≈≈å™π‘¥π’È‡¢â“ Ÿà°“√∑¥ Õ∫

„π¡πÿ…¬å·≈â« ·≈–ª√– ∫§«“¡ ”‡√Á®Õ¬à“ß¡“°„π

°“√√—°…“ relapsed acute lymphoblastic leuke-

mia (ALL)(46)  ‚¥¬¡’ºŸâªÉ«¬‡¢â“ Ÿà remission ∂÷ß

√âÕ¬≈– 90  „πªí®®ÿ∫—π¡’ CAR-T cell ‡æ◊ËÕ√—°…“

‚√§¡–‡√ÁßÕ¬Ÿà„π clinical trials Õ¬ŸàÀ≈“¬°“√»÷°…“

∑—Èß hematologic malignancies ·≈– solid

tumors °≈ÿà¡«‘®—¬¢Õßº¡‰¥â∑”°“√∑¥ Õ∫√–∫∫°“√

 √â“ß CAR-T cells ‚¥¬„™â CD19 CAR-T cells

·≈–ª√– ∫§«“¡ ”‡√Á®„πÀ≈Õ¥∑¥≈Õß§àÕπ¢â“ß¥’

¢≥–π’È°”≈—ß √â“ß CAR construct Õ◊ËπµàÕ‰ª ‚¥¬

¡’‡ªÑ“À¡“¬·√°«à“®– √â“ß CAR-T cells ∑’Ë “¡“√∂

√—∫√Ÿâ EBV antigens ‰¥â‡æ◊ËÕπ”‰ª„™âºŸâªÉ«¬∑’Ë‡ªìπ

EBV-associated malignancies ·≈–æ¬“¬“¡

µ—¥µàÕ¬’π∫“ß™π‘¥ÕÕ°‰ª‡æ◊ËÕ≈¥ immune escape

¢Õß‡´≈≈å¡–‡√Áß‚¥¬„™â crirpr-cas9 technology

∫∑ √ÿª
Immunotherapy ∑’Ë„™â„π°“√√—°…“‚√§¡–‡√Áß

π—∫«à“‡ªìπ™àÕß∑“ß„À¡à„π°“√√—°…“ºŸâªÉ«¬‰¡à«à“®–

‡ªìπ°“√‡ √‘¡°“√√—°…“¡“µ√∞“π∑’Ë¡’Õ¬Ÿà·≈â« À√◊Õ

°“√‡ªìπ first-line regimen ªí≠À“ ”§—≠¬—ß§ß¡’Õ¬Ÿà

‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√»÷°…“·Õπµ‘‡®π∑’Ë‡À¡“– ¡∑’Ë

∑”„Àâ°“√µÕ¬ πÕßµàÕ‡´≈≈å¡–‡√Áß‰¡à‰ª√∫°«π‡´≈≈å

ª°µ‘‚¥¬‡©æ“–‚√§¡–‡√Áß∑’Ë ‰¡à ‰¥â‡°‘¥®“°‡™◊ÈÕ‰«√— 

À√◊Õ·∫§∑’‡√’¬  ‡™àπ °“√√—°…“ ALL ¥â«¬ anti-CD19

CAR-T cell ·≈â«∑”„Àâ‡°‘¥ B cell aplasia ‡ªìπµâπ

πÕ°®“°π’È cytokine release syndrome ∑’Ë‡°‘¥¢÷Èπ

ª√–¡“≥‡°◊Õ∫ 1 „π 3 ¢Õß°“√„™â CAR-T cell „π

ºŸâªÉ«¬∫“ß√“¬Õ“®∑”„Àâ¡’Õ“°“√Àπ—°∂÷ßµâÕß‡¢â“ÀÕ

ºŸâªÉ«¬Àπ—°  ·µàÕ¬à“ß‰√°Áµ“¡ “¡“√∂√—°…“‰¥â‚¥¬

tocilizumab (anti-IL-6 monoclonal antibody)

°“√„™â T cell ‡æ◊ËÕ“√√—°…“‡¡◊ËÕÕ°¡“‡ªìπ‡™‘ß

æ“≥‘™¬å·≈â«πà“®–¡’√“§“·æß¡“°  ¡§«√∑’Ë√—∞∫“≈

‰∑¬·≈–√—∞∫“≈„πª√–‡∑»°”≈—ßæ—≤π“µ«√„Àâ§«“¡

 π„® ·≈–º≈‘µ°“√√—°…“·∫∫¿Ÿ¡‘§ÿâ¡°—π∫”∫—¥¡“„™â

‡Õß µ—«Õ¬à“ß‡ÀÁπ‰¥â®“°¬“√—°…“‚√§µ—∫Õ—°‡ ∫´’ ∑’Ë¡’

§à“°“√√—°…“ 6  —ª¥“Àå∂÷ß 39,000 ªÕπ¥å‡ªìπÕ¬à“ß

πâÕ¬„πª√–‡∑»Õ—ß°ƒ… À√◊Õª√–¡“≥ 2 ≈â“π∫“∑„π

ª√–‡∑»‰∑¬
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°“√ àßµ√«®∑“ß™’«‚¡‡≈°ÿ≈‡æ◊ËÕµ√«®À“‡™◊ÈÕ

·∫§∑’‡√’¬°àÕ‚√§ §«√¡’§«“¡√Ÿâ §«“¡‡¢â“„® µ—Èß·µà

¢—ÈπµÕπ°“√‡°Á∫·≈– àßµ—«Õ¬à“ß À≈—°°“√·≈–«‘∏’°“√

∑¥ Õ∫ ¢âÕ¥’·≈–¢âÕ®”°—¥¢Õß·µà≈–«‘∏’ ‡æ◊ËÕ„Àâ‡≈◊Õ°

„™â«‘∏’°“√∑¥ Õ∫·≈–·ª≈º≈°“√∑¥ Õ∫‰¥âÕ¬à“ß

‡À¡“– ¡ √«¡∑—Èßπ”º≈°“√∑¥ Õ∫¡“„™â „π°“√

«‘π‘®©—¬·≈–√—°…“ºŸâªÉ«¬‰¥âÕ¬à“ß∂Ÿ°µâÕß

°“√‡°Á∫µ—«Õ¬à“ß∑“ß§≈‘π‘°
¢—ÈπµÕπµ—Èß·µà°“√‡°Á∫µ—«Õ¬à“ß∑“ß§≈‘π‘°®“°

ºŸâªÉ«¬ °“√¢π àßµ—«Õ¬à“ß  ¿“«–°“√‡°Á∫µ—«Õ¬à“ß

°àÕπ∑”°“√∑¥ Õ∫ ·≈–°“√‡µ√’¬¡µ—«Õ¬à“ß ¡’§«“¡

 ”§—≠¡“°µàÕ§ÿ≥¿“æ¢Õßµ—«Õ¬à“ß´÷Ëß‡ªìπªí®®—¬ ”§—≠

µàÕ§«“¡ ”‡√Á®¢Õß°“√∑¥ Õ∫·≈–§«“¡πà“‡™◊ËÕ∂◊Õ

¢Õßº≈°“√∑¥ Õ∫  ¥—ßπ—Èπ∑ÿ°¢—ÈπµÕπ¢Õß¢∫«π°“√

 àßµ—«Õ¬à“ß§«√‡ªìπ‰ªÕ¬à“ß∂Ÿ°µâÕß·≈–‡À¡“– ¡

·≈–ªÑÕß°—π°“√‡ ◊ËÕ¡ ¿“æ¢Õßµ—«Õ¬à“ß ‡æ◊ËÕ„Àâ ‰¥â

µ—«Õ¬à“ß∑’Ë¡’§ÿ≥¿“æ¥’ ‰¡à¡’°“√ªπ‡ªóôÕπ ´÷Ëß¡’º≈µàÕ

§«“¡‰«·≈–§«“¡·¡àπ¬”¢Õß°“√∑¥ Õ∫

‚¥¬∑—Ë«‰ª ¡’À≈—°°“√‡°Á∫µ—«Õ¬à“ß‡æ◊ËÕ àßµ√«®

∑“ßÀâÕßªØ‘∫—µ‘°“√(3) ¥—ßπ’È

1. „™â‡∑§π‘§ª≈Õ¥‡™◊ÈÕ (aseptic technique)

‡æ◊ËÕªÑÕß°—π°“√ªπ‡ªóôÕπ‡™◊ÈÕ™π‘¥Õ◊Ëπ∑’Ë¡“®“° ‘Ëß

·«¥≈âÕ¡ ‡°Á∫µ—«Õ¬à“ß„π¿“™π–ª≈Õ¥‡™◊ÈÕ·≈–¡’

Ω“ªî¥

2. ªØ‘∫—µ‘µ“¡À≈—°°“√§«∫§ÿ¡°“√·æ√à

°√–®“¬‡™◊ÈÕµ“¡À≈—° “°≈ (universal precautions)

‡æ◊ËÕªÑÕß°—π°“√µ‘¥‡™◊ÈÕ„π°√≥’‡ªìπµ—«Õ¬à“ß‡≈◊Õ¥À√◊Õ

 “√§—¥À≈—Ëß´÷ËßÕ“®¡’‡™◊ÈÕ°àÕ‚√§Õ◊Ëπ√à«¡¥â«¬ ‡™àπ ‡™◊ÈÕ

HIV, HBV, HCV ·≈–ªØ‘∫—µ‘µ“¡√–¥—∫§«“¡

ª≈Õ¥¿—¬∑“ß™’«¿“æ (biosafety) ¢Õß‡™◊ÈÕ°àÕ‚√§∑’Ë

Õ“®Õ¬Ÿà„πµ—«Õ¬à“ß ºŸâ∑’Ë —¡º— µ—«Õ¬à“ßµâÕß„™âÕÿª°√≥å

ªÑÕß°—πµ—« (personal protective equipment,

PPE) ‡™àπ ‡ ◊ÈÕ°“«πå ∂ÿß¡◊Õ Àπâ“°“°Õπ“¡—¬

·«àπµ“ ·≈–ªØ‘∫—µ‘ß“π„π ¿“æ·«¥≈âÕ¡∑’Ë‡À¡“– ¡

‡™àπ ∑”ß“π‚¥¬„™âµŸâ™’«π‘√¿—¬ (biosafety cabinet)

‡æ◊ËÕªÑÕß°—πºŸâªØ‘∫—µ‘ß“π„Àâª≈Õ¥¿—¬®“°°“√µ‘¥‡™◊ÈÕ

·≈–ªÑÕß°—π°“√·æ√à°√–®“¬‡™◊ÈÕ‰ª¬—ßºŸâÕ◊Ëπ·≈– ‘Ëß

·«¥≈âÕ¡  „π°√≥’∑’Ë‰¡à∑√“∫«à“¡’‡™◊ÈÕ™π‘¥„¥Õ¬Ÿà„π

µ—«Õ¬à“ß ºŸâªØ‘∫—µ‘ß“π∑’Ë¡’ ‚Õ°“  —¡Ωí ‡™◊ÈÕ ®”‡ªìπ

µâÕßªÑÕß°—πµπ‡Õß‰«â°àÕπ®π°«à“®–∑√“∫™π‘¥¢Õß

‡™◊ÈÕ ‡¡◊ËÕπ”µ—«Õ¬à“ß¡“ °—¥ DNA À√◊Õ‚ª√µ’π‚¥¬

‰¡à‡À≈◊Õ‡™◊ÈÕ∑’Ë¬—ß¡’™’«‘µ„πµ—«Õ¬à“ß·≈â«®÷ßªØ‘∫—µ‘µ“¡

À≈—°°“√∑—Ë«‰ª∑“ßÕ≥Ÿ™’«‚¡‡≈°ÿ≈„π¢—ÈπµÕπµàÕ‰ª

3. µ—«Õ¬à“ß∑“ß§≈‘π‘°·µà≈–™π‘¥¡’§«“¡‡ ∂’¬√

(stability) ·µ°µà“ß°—π ™π‘¥¢Õßµ—«Õ¬à“ß‡À¡“– ¡

·≈–„πª√‘¡“≥‡æ’¬ßæÕ ”À√—∫·µà≈–«‘∏’∑¥ Õ∫ ·≈–

‡°Á∫√—°…“„π ¿“«–∑’Ë‡À¡“– ¡ ¥—ßπ’È

3.1 ‡≈◊Õ¥ (whole blood) À√◊Õ‰¢°√–¥Ÿ°

(bone marrow) ™π‘¥¢Õß “√°—π‡≈◊Õ¥·¢Áß∑’Ë “¡“√∂

„™â ‰¥â ‰¥â·°à EDTA, citrate ·≈– oxalate ·µà

Àâ“¡„™â heparin ‡π◊ËÕß®“°¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π

¢Õß‡Õπ‰´¡å DNA polymerase ·≈– reverse

transcriptase

3.2 Buffy coat ‡ªìπ à«π™—Èπ ’¢“«√–À«à“ß

√Õ¬µàÕ¢Õß‡¡Á¥‡≈◊Õ¥·¥ß·≈– ’́√—Ë¡¿“¬À≈—ß°“√ªíòπ

·¬°™—Èπµ—«Õ¬à“ß‡≈◊Õ¥ ¡’ à«πª√–°Õ∫¢Õß‡¡Á¥‡≈◊Õ¥

¢“«·≈–‡°≈Á¥‡≈◊Õ¥ Õ“®‡æ‘Ë¡‚Õ°“ æ∫‡™◊ÈÕ¡“°¢÷Èπ

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√„™â‡≈◊Õ¥∑—ÈßÀ¡¥ ‚¥¬‡©æ“–

„π°√≥’ ß —¬«à“‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§‡ªìπ™π‘¥∑’Ë

‡®√‘≠¿“¬„π‡´≈≈å (intracellular pathogen) ‡™àπ
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Salmonella, Mycobacterium  Õ¬à“ß‰√°Áµ“¡ «‘∏’

°“√‡°Á∫µ—«Õ¬à“ß¬ÿàß¬“°·≈–¡’ª√‘¡“≥πâÕ¬ ®÷ß¡—°‰¡à

π‘¬¡„™â„π∑“ßªØ‘∫—µ‘

3.3 æ≈“ ¡“ (plasma) ·≈– ’́√—Ë¡ (serum)

‰¥â®“°°“√ªíòπ·¬°µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’·≈–‰¡à¡’ “√°—π

‡≈◊Õ¥·¢Áßµ“¡≈”¥—∫ ‡™àπ‡¥’¬«°—∫‡≈◊Õ¥ ‰¡à§«√„™â

heparin ‡ªìπ “√°—π‡≈◊Õ¥·¢Áß

3.4  ‘Ëß àßµ√«®®“°√–∫∫∑“ß‡¥‘πÀ“¬„®

 à«π≈à“ß µ—«Õ¬à“ß∑’Ë„™â¡“°∑’Ë ÿ¥ §◊Õ ‡ ¡À– §«√

‡ªìπ‡ ¡À–∑’Ë¡’§ÿ≥¿“æ (adequate sputum) ‡π◊ËÕß

®“°¡’‚Õ°“ µ√«®æ∫‡™◊ÈÕ¡“°¢÷Èπ µ—«Õ¬à“ßÕ◊ËπÊ ‡™àπ

bronchoalveolar lavage (BAL)/washing/

brushing, endotracheal suction/secretion Õ“®

¡’ polysaccharides ‡ªìπµ—«¬—∫¬—ÈßªØ‘°‘√‘¬“ PCR ‰¥â

3.5 ªí  “«– À“°‡ªìπ‰¥â§«√‡ªìπªí  “«–

·√°„πµÕπ‡™â“®–‡À¡“– ¡∑’Ë ÿ¥

3.6 ¢Õß‡À≈«®“°√à“ß°“¬ (body fluid)

‡™àπ  πÈ”‰¢ —πÀ≈—ß πÈ”®“°¢âÕ πÈ”„π™àÕß∑âÕß πÈ”„π

™àÕß‡¬◊ËÕÀÿâ¡ªÕ¥ §«√‡°Á∫„Àâª√‘¡“≥‡æ’¬ßæÕÕ¬à“ß

πâÕ¬ 1 ¡≈. ‡æ◊ËÕ‡æ‘Ë¡‚Õ°“ æ∫‡™◊ÈÕ

3.7 ™‘Èπ‡π◊ÈÕÀ√◊Õ‡¬◊ÈÕ‡¬◊ËÕ (tissue) §«√

‡ªìπµ—«Õ¬à“ß ¥À√◊Õ·™à·¢Áß (fresh À√◊Õ frozen

biopsy) ¡’§ÿ≥¿“æ¥’°«à“‡π◊ÈÕ‡¬◊ËÕ∑’Ë‡ªìπ formalin-

fixed, paraffin-embedded (FFPE)†´÷Ëß‰¥â®“°

°“√ àßµ√«®∑“ßæ¬“∏‘«‘∑¬“‡π◊ËÕß®“° DNA ¢Õß

‡™◊ÈÕ„π‡π◊ÈÕ‡¬◊ËÕ FFPE Õ“®‡ ◊ËÕ¡ ¿“æ·≈–¡’µ—«

¬—∫¬—Èß°“√‡æ‘Ë¡®”π«πDNA §«√„™â™‘Èπ‡π◊ÈÕª√–¡“≥

25 ¡°. ‡π◊ÈÕ‡¬◊ËÕ FFPE „™âµ—«Õ¬à“ßÀπ“ 20 ‰¡§√Õπ

®”π«π 2-3 ™‘Èπ

3.8 Õÿ®®“√– §«√„™âª√–¡“≥ 1 °.

°“√‡°Á∫√—°…“µ—«Õ¬à“ß (sample storage)
§«√ àßµ—«Õ¬à“ß¡“¬—ßÀâÕßªØ‘∫—µ‘°“√„Àâ‡√Á«∑’Ë

 ÿ¥¿“¬„π 2 ™—Ë«‚¡ß √–À«à“ß°“√π” àß§«√‡°Á∫

µ—«Õ¬à“ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßÀ√◊Õ‚¥¬‡©æ“–°√≥’µâÕß°“√

 °—¥ RNA §«√‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 4o´ ‡æ◊ËÕ≈¥‚Õ°“ 

‡ ◊ËÕ¡ ¿“æ ·≈–√’∫π”µ—«Õ¬à“ß‰ª °—¥ “√æ—π∏ÿ

°√√¡∑—π∑’‡¡◊ËÕµ—«Õ¬à“ß¡“∂÷ß ·µà∂â“À“°‰¡à “¡“√∂

π”µ—«Õ¬à“ß¡“ °—¥ “√æ—π∏ÿ°√√¡‰¥â∑—π∑’  ¿“«–

‡À¡“– ¡∑’Ë ÿ¥„π°“√‡°Á∫µ—«Õ¬à“ß §◊Õ ‡°Á∫µ—«Õ¬à“ß∑’Ë

Õÿ≥À¿Ÿ¡‘ ›20o´ À√◊Õ ›80o´ ®π°«à“®–„™â §«√À≈’°

‡≈’Ë¬ß°“√π”µ—«Õ¬à“ß‰ª·™à·¢Áß·≈–∑”„Àâ≈–≈“¬

(freeze-thaw) À≈“¬Ê§√—Èß‡æ√“–®–∑” DNA À√◊Õ

RNA ‡ ◊ËÕ¡ ¿“æ‰¥â

„π‡π◊ÈÕÀ“µàÕ‰ª®–°≈à“«∂÷ßÀ≈—°°“√¢Õß«‘∏’

µ√«®À“‡™◊ÈÕ·∫§∑’‡√’¬‚¥¬‡∑§π‘§∑“ß™’«‚¡‡≈°ÿ≈

·≈–°“√π”‰ª„™â ¥—ßπ’È

À≈—°°“√¢Õß‡∑§π‘§∑“ß™’«‚¡‡≈°ÿ≈∑’Ëπ”¡“
„™âµ√«®À“‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§

«‘∏’°“√µ√«®∑“ß™’«‚¡‡≈°ÿ≈·∫àßµ“¡ à«π

ª√–°Õ∫¢Õß‡™◊ÈÕ∑’Ëµ√«®À“·≈–À≈—°°“√µ√«® ¥—ßπ’È

1. °“√µ√«®À“ “√æ—π∏ÿ°√√¡À√◊Õ°√¥π‘«§≈’Õ‘°

(nucleic acid based method) ‡æ◊ËÕ√–∫ÿ™π‘¥

¢Õß‡™◊ÈÕ·∫§∑’‡√’¬

°àÕπ°“√µ√«®À“ “√æ—π∏ÿ°√√¡®“°µ—«Õ¬à“ß

∑“ß§≈‘π‘°µâÕß¡’°“√‡µ√’¬¡µ—«Õ¬à“ß·≈–Õ“®µâÕß °—¥

 “√æ—π∏ÿ°√√¡‡æ◊ËÕπ”‰ª„™â„π°“√∑¥ Õ∫ ¥—ßπ’È

°“√‡µ√’¬¡µ—«Õ¬à“ß°àÕππ”‰ª °—¥ “√æ—π∏ÿ

°√√¡

À“°‡ªìπµ—«Õ¬à“ß∑’Ë‡ªìπ‡≈◊Õ¥ æ≈“ ¡“ À√◊Õ´’

√—Ë¡Õ“®π”‰ª °—¥ “√æ—π∏ÿ°√√¡‚¥¬µ√ß ·µàµ—«Õ¬à“ß

∫“ß™π‘¥®”‡ªìπµâÕß‡µ√’¬¡µ—«Õ¬à“ß°àÕπ°“√ °—¥ “√

æ—π∏ÿ°√√¡‡æ◊ËÕ‡æ‘Ë¡§«“¡∫√‘ ÿ∑∏‘Ï ≈¥µ—«¬—∫¬—Èß ·≈–
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‡æ◊ËÕ„Àâ “¡“√∂ °—¥‰¥âª√‘¡“≥ “√æ—π∏ÿ°√√¡¡“°

∑’Ë ÿ¥®“°µ—«Õ¬à“ß∑’Ë¡’Õ¬Ÿàª√‘¡“≥®”°—¥ ¬°µ—«Õ¬à“ß

‡™àπ „π°√≥’µ—«Õ¬à“ß‡ªìπ body fluid ÷́Ëß¡’µ–°Õπ

¢π“¥„À≠à‡ÀÁπ¥â«¬µ“‡ª≈à“ ‡™àπ  “√ amorphous

„πªí  “«– §«√ªíòπµ°µ–°Õπ (centrifugation)

¥â«¬§«“¡‡√Á«µË”°àÕπ‡æ◊ËÕ·¬°µ–°Õπ (pellet) ÕÕ°‰ª

·≈â«®÷ßπ” à«ππÈ”„  (supernatant) ∑’Ë‡À≈◊Õ¥â“π∫π

¡“ªíòπµ°µ–°ÕπÕ’°§√—Èß¥â«¬§«“¡‡√Á« Ÿß¢÷Èπ‡æ◊ËÕπ”

 à«π∑’Ëµ°µ–°Õπ (pellet) ÷́Ëß¡’‡™◊ÈÕ·∫§∑’‡√’¬Õ¬Ÿà¥â«¬

‰ª„™â °—¥ “√æ—π∏ÿ°√√¡  ”À√—∫µ—«Õ¬à“ß∑’Ë¡’‡´≈≈å

‡™àπ πÈ”‰¢ —πÀ≈—ß À√◊Õ body fluid Õ◊ËπÊ ‚¥¬

‡©æ“–°√≥’µ—«Õ¬à“ß¡’ª√‘¡“≥πâÕ¬§«√ªíòπµ°µ–°Õπ

¥â«¬§«“¡‡√Á« Ÿß·≈â«π” à«πµ–°Õπ ÷́Ëß¡’∑—Èß‡´≈≈å

¢ÕßºŸâªÉ«¬·≈–‡™◊ÈÕ·∫§∑’‡√’¬‰ª„™â °—¥ “√æ—π∏ÿ°√√¡

πÕ°®“°π’È §«√≈â“ßµ–°Õπ¥â«¬πÈ”À√◊Õ buffer ‡™àπ

phosphate buffered saline (PBS) ‡æ◊ËÕ≈â“ß·≈–

‡®◊Õ®“ßÕ“À“√‡≈’È¬ß‡™◊ÈÕÀ√◊Õµ—«¬—∫¬—Èß∑’ËªπÕ¬Ÿà„πµ—«Õ¬à“ß

°√≥’µ—«Õ¬à“ß¡’§«“¡Àπ◊¥ ‡™àπ ‡ ¡À–„Àâ„ à N-

acetyl cysteine-NaOH °àÕπ°“√ªíòπµ°µ–°Õπ „π

°√≥’µ—«Õ¬à“ß∑’Ë‡ªìπ™‘Èπ‡π◊ÈÕÀ√◊Õ‡¬◊ÈÕ‡¬◊ËÕ (tissue) ∑’Ë

‡ªìπµ—«Õ¬à“ß ¥ (fresh sample) µâÕßπ”¡“∫¥„Àâ

≈–‡Õ’¬¥·≈–„ à lysis buffer ·≈â«ªíòπ·¬°π” à«π

πÈ”„ ‰ª °—¥ “√æ—π∏ÿ°√√¡ µ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ∑’Ë‡ªìπ

FFPE  µâÕßπ”‰ªºà“π¢—ÈπµÕππ” paraffin ÕÕ°·≈–

µ“¡¥â«¬°“√¬àÕ¬¥â«¬ lysis buffer °àÕπ°“√ °—¥

 “√æ—π∏ÿ°√√¡ ÷́Ëß·¡â®–‰¥âª√‘¡“≥πâÕ¬°«à“‡π◊ÈÕ‡¬◊ËÕ

 ¥·µàÕ“®‡æ’¬ßæÕ„π°“√π”‰ª„™â∑¥ Õ∫ µ—«Õ¬à“ß

Õÿ®®“√–π”‰ª„ à lysis buffer ·≈â«ªíòπ·¬°‡Õ“ à«π

πÈ”„ ‰ª„™â(4)

°“√ °—¥ “√æ—π∏ÿ°√√¡‡æ◊ËÕπ”‰ª„™âµ√«®À“

‡™◊ÈÕ·∫§∑’‡√’¬

§«√‡≈◊Õ°«‘∏’°“√„Àâ‡À¡“– ¡°—∫µ—«Õ¬à“ß ™π‘¥

¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’ËµâÕß°“√µ√«®À“ «‘∏’°“√∑¥ Õ∫

∑’Ë®–π” DNA ∑’Ë °—¥‰¥â ‰ª„™â ¬°µ—«Õ¬à“ß‡™àπ °“√

µ√«®‡™◊ÈÕ·∫§∑’‡√’¬·°√¡≈∫ ‡™àπ E. coli Õ“®π”

‚§‚≈π’¢Õß‡™◊ÈÕ‰ª„™â „πªØ‘°‘√‘¬“ PCR ‚¥¬µ√ß

(colony PCR) ‡π◊ËÕß®“°Õÿ≥À¿Ÿ¡‘ Ÿß∑’Ë 94o´ „π

¢—ÈπµÕπ denaturation ®–‡æ’¬ßæÕ∑”„Àâ‡´≈≈å

·µ°·≈–ª≈àÕ¬ DNA ÕÕ°¡“„™â‡ªìπ DNA µâπ·∫∫

´÷Ëß∑”„Àâ√«¥‡√Á«¢÷Èπ‡π◊ËÕß®“°¢â“¡¢—ÈπµÕπ°“√ °—¥

DNA ‰ª  ·µàµ—«Õ¬à“ß à«π„À≠à‚¥¬‡©æ“–∑’Ë¡’‡´≈≈å

¢ÕßºŸâªÉ«¬Õ¬Ÿà¥â«¬ ‡™àπ body fluid  ‡π◊ÈÕ‡¬◊ËÕ  FFPE

§«√ºà“π¢—ÈπµÕπ°“√ °—¥ DNA À√◊Õ RNA „Àâ

∫√‘ ÿ∑∏‘Ï°àÕππ”¡“„™â‡æ◊ËÕ„Àâ ‰¥â “√æ—π∏ÿ°√√¡∑’Ë¡’

§ÿ≥¿“æ¥’ ª√‘¡“≥‡æ’¬ßæÕ ·≈–‡ªìπ°“√≈¥µ—«¬—∫¬—Èß

∑’Ëªπ‡ªóôÕπ¡“„πµ—«Õ¬à“ß¥â«¬ «‘∏’¥—Èß‡¥‘¡∑’Ë„™â„π°“√

 °—¥ DNA ‰¥â·°à «‘∏’ °—¥¥â«¬ “√ phenol/chloro-

form ·≈–«‘∏’ °—¥ RNA ‚¥¬„™â “√ trizol ·≈â«

µ“¡¥â«¬ ethanol precipitation  ªí®®ÿ∫—π¡’™ÿ¥ °—¥

DNA  ”À√—∫ °—¥ genomic DNA À√◊Õ™ÿ¥ °—¥

total RNA ´÷Ëß„™â column ∑’Ë¡’ silica gel À√◊Õ

resin ®—∫°—∫ DNA À√◊Õ RNA µ“¡¥â«¬°“√≈â“ß

·≈–™–¥â«¬ “√≈–≈“¬„ÀâÕÕ°¡“®“° column ÷́Ëß

∑”‰¥âßà“¬·≈–√«¥‡√Á« ®÷ß‡ªìπ∑’Ëπ‘¬¡„™â°«à“«‘∏’°“√

¥—Èß‡¥‘¡ §«√æ÷ß√–«—ß«à“„π°“√‡≈◊Õ°™ÿ¥ °—¥ RNA

¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ ‰¡à “¡“√∂„™â™ÿ¥ °—¥ mRNA

 ”À√—∫‡´≈≈å eukaryote ´÷Ëß‡ªìπ poly T column

‰¥â ‡π◊ËÕß®“° mRNA ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬‰¡à¡’ poly

A tail ®÷ß‰¡à “¡“√∂®—∫°—∫ column ™π‘¥π’È ‰¥â

πÕ°®“°π’È À“°¡’µ—«Õ¬à“ß‡ªìπ®”π«π¡“°Õ“®„™â

‡§√◊ËÕß °—¥ DNA ·≈– RNA Õ—µ‚π¡—µ‘ (automated

DNA/RNA extraction) ´÷Ëß “¡“√∂ °—¥‰¥âÀ≈“¬

µ—«Õ¬à“ßæ√âÕ¡Ê°—π®÷ß™à«¬ª√–À¬—¥‡«≈“·≈–·√ßß“π

„π¢—ÈπµÕπ°“√‡µ√’¬¡µ—«Õ¬à“ß‰¥â  „π°√≥’¢Õß RNA

‡π◊ËÕß®“°‰¡à‡ ∂’¬√ ∑ÿ°¢—ÈπµÕπ¢Õß°“√ °—¥ RNA

®÷ßµâÕß∑”¥â«¬§«“¡√–¡—¥√–«—ß·≈–µâÕß„ à “√¬—∫¬—Èß
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RNase (RNase inhibitor) ‡æ◊ËÕ√—°…“§ÿ≥¿“æ¢Õß

RNA ‰¡à„Àâ‡ ◊ËÕ¡ ¿“æ °“√‡µ√’¬¡µ—«Õ¬à“ß RNA

¡’§«“¡¬ÿàß¬“°¡“°°«à“ DNA ‚¥¬∑—Ë«‰ª«‘∏’°“√µ√«®

À“‡™◊ÈÕ·∫§∑’‡√’¬®÷ß¡—°π‘¬¡„™â DNA ¡“°°«à“ ·µà«‘∏’

∑¥ Õ∫∫“ß™π‘¥Õ“»—¬ RNA ‡π◊ËÕß®“°¡’¢âÕ¥’„π°“√

„™â∫àß™’È¿“«– active infection ·≈–°“√· ¥ßÕÕ°

¢Õß¬’π∑’Ë„™â¢≥–‡°‘¥°“√µ‘¥‡™◊ÈÕ‰¥â¥’°«à“ DNA(5)

‡¡◊ËÕ °—¥ “√æ—π∏ÿ°√√¡‰¥â·≈â« §«√«—¥ª√‘¡“≥

·≈–µ√«® Õ∫§«“¡∫√‘ ÿ∑∏‘Ï¢Õß “√æ—π∏ÿ°√√¡∑’Ë

 °—¥‰¥â‡æ◊ËÕπ”‰ª§”π«≥À“ª√‘¡“≥‡À¡“– ¡∑’Ë®–„™â

„π°“√∑¥ Õ∫·≈–ª√–‡¡‘π “√æ—π∏ÿ°√√¡∑’Ë °—¥‰¥â

«à“¡’§ÿ≥¿“æ‡æ’¬ßæÕ ”À√—∫°“√∑¥ Õ∫∑’Ë®–π”‰ª„™â

‚¥¬∑—Ë«‰ªÕ“»—¬‡§√◊ËÕß«—¥°“√¥Ÿ¥°≈◊π· ßÕÿ≈µ√“

‰«‚Õ‡≈Áµ (UV-visible spectrophotometer) „π

°“√«—¥§à“ absorbance ∑’Ë§«“¡¬“«§≈◊Ëπ 260 π“‚π¡.

‡æ◊ËÕπ”§à“ optical density (OD260) ¡“„™â§”π«≥

À“ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß DNA À√◊Õ RNA ·≈–

«—¥ —¥ à«π¢Õß§à“ OD ∑’Ë§«“¡¬“«§≈◊Ëπ 260 π“‚π¡.

·≈– 280 π“‚π¡. (OD260/OD280)  ´÷ËßÀ“°¡’§à“

ª√–¡“≥ 1.8 ·≈– 2.0 ‡ªìπ∑’Ë¬Õ¡√—∫«à“ DNA ·≈–

RNA ¡’§«“¡∫√‘ ÿ∑∏‘Ï· ¥ß«à“¡’§ÿ≥¿“æ¥’ µ“¡≈”¥—∫

·≈–‡À¡“– ¡„π°“√π”‰ª„™â„π°“√∑¥ Õ∫µàÕ‰ª À“°

‰¡à∫√‘ ÿ∑∏‘Ï ‡™àπ ¡’°“√ªπ‡ªóôÕπ¥â«¬‚ª√µ’π À√◊Õ “√

∑’Ë„™â„π°“√‡µ√’¬¡ ®–∑”„Àâ§à“ —¥ à«π¥—ß°≈à“«µË”≈ß

´÷Ëß¡’º≈µàÕ§«“¡‰«·≈–ª√– ‘∑∏‘¿“æ¢Õß°“√∑¥ Õ∫

„π¢—ÈπµÕπ∂—¥‰ª Õ“®®”‡ªìπµâÕßπ”‰ª °—¥´È”Õ’°§√—Èß

‡¡◊ËÕ‰¥â‡µ√’¬¡µ—«Õ¬à“ß·≈â«π”‰ªµ√«®À“ “√

æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ·∫§∑’‡√’¬¥â«¬«‘∏’°“√µ√«® ¥—ßπ’È

1.1 °“√µ√«®‚¥¬‡æ‘Ë¡®”π«π “√æ—π∏ÿ°√√¡ (nu-
cleic acid amplification methods)

‡π◊ËÕß®“°¡’°“√‡æ‘Ë¡®”π«π “√æ—π∏ÿ°√√¡ ®÷ß

¡’¢âÕ‰¥â‡ª√’¬∫ §◊Õ ¡’§«“¡‰«∑’Ë‡æ‘Ë¡¢÷Èπ„π°“√µ√«®À“

‡ªÑ“À¡“¬∑’Ë¡’ª√‘¡“≥πâÕ¬„πµ—«Õ¬à“ß ¿“¬À≈—ß®“°

°“√‡æ‘Ë¡®”π«π·≈â« “¡“√∂π”º≈º≈‘µ∑’Ë ‰ ¥â ‰ª

«‘‡§√“–Àå‡æ‘Ë¡‡µ‘¡‰¥â ‡™àπ °“√À“≈”¥—∫‡∫ ¢Õß¬’π

‡ªÑ“À¡“¬ (DNA sequencing) ‡ªìπ°“√¬◊π¬—π™π‘¥

·∫§∑’‡√’¬‰¥â(6)

1.1.1 °“√‡æ‘Ë¡®”π«π‚¥¬Õ“»—¬ªØ‘°‘√‘¬“

≈Ÿ°‚´à‚æ≈‘‡¡Õ‡√  (polymerase chain reaction,

PCR)

‡ªìπ°“√‡æ‘Ë¡®”π«π DNA ‡≈’¬π·∫∫°“√∂à“¬

·∫∫ DNA (DNA replication) „πÀ≈Õ¥∑¥≈Õß ‚¥¬

Õ“»—¬‰æ√‡¡Õ√å (primer) ‡ªìπµ—«°”Àπ¥µ”·Àπàß¢Õß

¬’π‡ªÑ“À¡“¬∑’ËµâÕß°“√‡æ‘Ë¡®”π«π®“° DNA µâπ·∫∫

¥â«¬‡Õπ‰´¡å DNA polymerase  à«πª√–°Õ∫¢Õß

PCR æ◊Èπ∞“π(7) (√Ÿª∑’Ë 1) ‰¥â·°à

1. DNA µâπ·∫∫ (DNA template) ‡ªìπ

DNA µâπ·∫∫¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’ËµâÕß°“√µ√«®À“

‚¥¬∑—Ë«‰ªÀ¡“¬∂÷ß genome ¢Õß‡™◊ÈÕ´÷Ëß‰¥â®“°°“√

 °—¥ DNA „Àâ∫√‘ ÿ∑∏‘Ï®“°µ—«Õ¬à“ßºŸâªÉ«¬‚¥¬µ√ß

À√◊Õ®“°‡™◊ÈÕ∑’Ë‰¥â√—∫°“√‡æ“–·¬°‡™◊ÈÕ„Àâ‡ªìπ‡™◊ÈÕ‡¥’Ë¬«

(pure culture) ·≈â«  ·µàÀ“° DNA ‡ªÑ“À¡“¬Õ¬Ÿà

„π à«π∑’Ë‡ªìπæ≈“ ¡‘¥ ‡™àπ ¬’π¥◊ÈÕ¬“À√◊Õ¬’π √â“ß

 “√æ‘…∫“ß™π‘¥ ®”‡ªìπµâÕß„™â«‘∏’ °—¥æ≈“ ¡‘¥´÷Ëß

·µ°µà“ß®“°«‘∏’°“√ °—¥®’‚π¡  Õ¬à“ß‰√°Áµ“¡ ¡’°“√

π”µ—«Õ¬à“ßºŸâªÉ«¬À√◊Õ‚§‚≈π’¢Õß‡™◊ÈÕ·∫§∑’‡√’¬¡“„™â

„πªØ‘°‘√‘¬“‚¥¬µ√ß ‚¥¬‰¡àºà“π°“√ °—¥ DNA „Àâ

∫√‘ ÿ∑∏‘Ï°àÕπ‡æ◊ËÕ™à«¬¬àπ√–¬–‡«≈“°“√∑¥ Õ∫ ·µà

¡—°∑”„Àâ§«“¡‰«¢Õß°“√∑¥ Õ∫≈¥≈ß‡π◊ËÕß®“°Õ“®

¡’µ—«¬—∫¬—Èß (inhibitor) ¢ÕßªØ‘°‘√‘¬“ªπ‡ªóôÕπ‰¥â Ÿß

2. ‰æ√‡¡Õ√å (primer) ‡ªìπ DNA  “¬‡¥’Ë¬«

‡ âπ —ÈπÊ ¬“«ª√–¡“≥ 20-25 ‡∫  „™â 1 §ŸàµàÕ 1

µ”·Àπàß‡ªÑ“À¡“¬ ‚¥¬∂Ÿ°ÕÕ°·∫∫„Àâ¡’§«“¡®”‡æ“–

‡ªìπ§Ÿà ¡ (complementary) °—∫¥â“π 5û (forward
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primer, primer F) ·≈–¥â“π 3û (reverse primer,

primer R) ¢Õßµ”·Àπàß‡ªÑ“À¡“¬ ‡æ◊ËÕ„Àâ‡æ‘Ë¡

®”π«πº≈º≈‘µ (amplicon) ∑’ËµâÕß°“√ §◊Õ  “¬

DNA ∑’ËÕ¬Ÿà√–À«à“ß‰æ√‡¡Õ√å∑—Èß Õß  ‰æ√‡¡Õ√å

 ”À√—∫µ√«®À“‡™◊ÈÕ·∫§∑’‡√’¬∂Ÿ°ÕÕ°·∫∫„Àâ®”‡æ“–

µàÕµ”·Àπàß∑’Ë¡’§«“¡Õπÿ√—°…å„π√–¥—∫ genus À√◊Õ

species ®–∑”„Àâ®”·π°™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬

„π√–¥—∫¥—ß°≈à“«‰¥âµ“¡≈”¥—∫ ‰æ√‡¡Õ√å®÷ß‡ªìπµ—«

°”Àπ¥§«“¡®”‡æ“–¢Õß°“√∑¥ Õ∫  πÕ°®“°π’È

§«“¡¬“«·≈–≈”¥—∫‡∫ ¢Õß‰æ√‡¡Õ√å¡’º≈µàÕ§à“

Tm (melting temperature) ·≈–Õÿ≥À¿Ÿ¡‘∑’Ë

‡À¡“– ¡„π¢—ÈπµÕπ annealing ¢ÕßªØ‘°‘√‘¬“ °“√

µ√«®À“‡™◊ÈÕ·∫§∑’‡√’¬π‘¬¡ÕÕ°·∫∫‰æ√‡¡Õ√å„Àâ®—∫

°—∫µ”·ÀπàßÀ√◊Õ¬’π‡ªÑ“À¡“¬ ‡™àπ ¬’π 16s rDNA

¬’π 23s rDNA  16s-23s rDNA intergenic spacer

region (ISR)  ¬’π rpoB ªØ‘°‘√‘¬“Õ“®„™â primer

§Ÿà‡¥’¬« (singleplex PCR) À√◊Õ¡“°°«à“ 1 §Ÿà (multi-

plex PCR) ¢÷Èπ°—∫«—µ∂ÿª√– ß§å¢Õß°“√∑¥ Õ∫

3. Deoxynucleotides (dNTPs) „Àâæ≈—ßß“π

·≈–‡ªìπ·À≈àß¢Õß nucleoside „π°“√ √â“ß “¬

DNA ª√–°Õ∫¥â«¬ à«πº ¡¢Õß 4 ‡∫  ÷́Ëß‡ªìπ

 à«πª√–°Õ∫¢Õß “¬ DNA ‰¥â·°à dATP, dCTP,

dGTP, dTTP  À“°„™â‡Õπ‰´¡å uracil N-glycosy-

lase (UNG) ‡æ◊ËÕªÑÕß°—π°“√ªπ‡ªóôÕπ ®–„™â dUTP

·∑π dTTP ‚¥¬ UNG ®–‰¡à¡’º≈µàÕ DNA µâπ·∫∫

®“°‡™◊ÈÕ·∫§∑’‡√’¬„πµ—«Õ¬à“ß ´÷Ëß¡’ dTTP ·µà®–¬àÕ¬

∑”≈“¬º≈º≈‘µ (amplicon) ´÷Ëß¡’ dUTP ‡ªìπ à«π

ª√–°Õ∫∑’Ë ‰¥â®“°°“√∑¥ Õ∫§√—Èß°àÕπÊ∑’Ëªπ‡ªóôÕπ

°“√∑¥ Õ∫§√—Èßπ’È

4. ‡Õπ‰´¡å DNA polymerase ∑”Àπâ“∑’Ë √â“ß

DNA  “¬„À¡à‚¥¬„™â DNA ‡ªìπµâπ·∫∫‚¥¬‡µ‘¡

dNTPs ‰¥âº≈º≈‘µ‡ªìπ DNA  “¬§Ÿà «‘∏’ PCR ¥—Èß‡¥‘¡

„™â DNA polymerase ∑’Ë∑π§«“¡√âÕπ‰¥â ¡“®“°

‡™◊ÈÕ Thermus aquaticus ®÷ß¡’™◊ËÕ‡√’¬°«à“ Taq

DNA polymerase ‡Õπ‰´¡å¬—ß∑”ß“π‰¥â·¡âÕÿ≥À¿Ÿ¡‘

¢Õß·µà≈–√Õ∫¢ÕßªØ‘°‘√‘¬“®– Ÿß

5. Buffer µâÕß¡’°“√ª√—∫„Àâ ¿“«– ‡™àπ pH

„Àâ‡À¡“– ¡µàÕ°“√∑”ß“π¢Õß‡Õπ‰´¡å·≈–¡’ Mg2+

‡ªìπ cofactor ¢Õß Taq polymerase ‡æ◊ËÕ„Àâ

ªØ‘°‘√‘¬“¡’§«“¡®”‡æ“–

«‘∏’°“√¥—Èß‡¥‘¡ „π 1 √Õ∫ª√–°Õ∫¥â«¬ 3 ¢—Èπ

µÕπ (three-step PCR) ‚¥¬Õ“»—¬‡§√◊ËÕß¡◊Õ

thermocycler ‡æ◊ËÕª√—∫Õÿ≥À¿Ÿ¡‘∑’Ë·µ°µà“ß°—π„π

·µà≈–¢—ÈπµÕπ (√Ÿª∑’Ë 1) ¥—ßπ’È

1. Denaturation ‡ªìπ¢—ÈπµÕπ·¬° “¬ DNA

µâπ·∫∫∑’Ë‡ªìπ “¬§Ÿà„Àâ°≈“¬‡ªìπ “¬‡¥’Ë¬« ‚¥¬„™â

Õÿ≥À¿Ÿ¡‘ 90-95o´ ´÷Ëß‡Õπ‰´¡å DNA polymerase

‰¡à∑”ß“π

2. Annealing ‡ªìπ¢—ÈπµÕπ∑’Ë‰æ√‡¡Õ√å®—∫°—∫

DNA ‡ªÑ“À¡“¬∑’Ë¡’≈”¥—∫‡∫ §Ÿà ¡∑’Ëµ”·Àπàß¥â“π 5û

·≈–¥â“π 3û ‡¡◊ËÕª√—∫Õÿ≥À¿Ÿ¡‘„Àâ≈¥≈ß®–∑”„Àâ°“√

®—∫°—π¡’§«“¡‡ ∂’¬√æÕ∑’Ë‡Õπ‰´¡å DNA poly-

merase ®–‡√‘Ë¡∑”ß“π∑’Ëµ”·Àπàßª≈“¬ 3û ¢Õß·µà

≈–‰æ√‡¡Õ√å Õÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡¢÷Èπ°—∫ Tm √–À«à“ß

‰æ√‡¡Õ√å·≈– DNA ‡ªÑ“À¡“¬   à«π„À≠àª√–¡“≥

50-60o´ Õÿ≥À¿Ÿ¡‘¬‘Ëß Ÿß®–¬‘Ëß‡æ‘Ë¡§«“¡®”‡æ“–

3. Extension ‡ªìπ¢—ÈπµÕπ∑’Ë‡Õπ‰´¡å DNA

polymerase ∑”ß“π √â“ß DNA  “¬„À¡à®“°

µ”·Àπàßª≈“¬ 3û ¢Õß‰æ√‡¡Õ√å·µà≈–¥â“π®π‡°‘¥

º≈º≈‘µ‡ªìπ DNA  “¬§Ÿà ‚¥¬„™âÕÿ≥À¿Ÿ¡‘ 65-75o´

´÷Ëß‡Õπ‰´¡å∑”ß“π‰¥â¥’∑’Ë ÿ¥ ‚¥¬π‘¬¡µ—Èß∑’ËÕÿ≥À¿Ÿ¡‘

72o´

Õ¬à“ß‰√°Áµ“¡ Õ“®¡’°“√¥—¥·ª√„Àâ‡À≈◊Õ 2

¢—ÈπµÕπ (two-step PCR) ‚¥¬„™â√«¡¢—ÈπµÕπ an-

nealing ·≈– extension ‡¢â“¥â«¬°—π‚¥¬„™â
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Õÿ≥À¿Ÿ¡‘‡¥’¬«°—π

®”π«πº≈º≈‘µ (product À√◊Õ amplicon)

∑’Ë∂Ÿ° √â“ß„π·µà≈–√Õ∫®–‡æ‘Ë¡¢÷Èπ‡ªìπ·∫∫ exponen-

tial ‚¥¬®”π«πº≈º≈‘µ∑’Ë‰¥â§‘¥‡ªìπ 2n µàÕ 1 copy

¢Õß DNA µâπ·∫∫  ‚¥¬ n §◊Õ®”π«π√Õ∫∑’Ë„™â‡æ‘Ë¡

®”π«π  à«π„À≠à®–∑”ªØ‘°‘√‘¬“ª√–¡“≥ 30-40 √Õ∫

‡æ◊ËÕ„Àâº≈º≈‘µ¡’ª√‘¡“≥‡æ’¬ßæÕ∑’Ë®–µ√«®æ∫‰¥â

Õ¬à“ß‰√°Áµ“¡ ª√– ‘∑∏‘¿“æ¢ÕßªØ‘°‘√‘¬“¡—°‰¡à‡°‘¥

¢÷Èπ√âÕ¬≈– 100  ‡π◊ËÕß®“°¡—°¡’µ—«¬—∫¬—Èßªπ‡ªóôÕπÕ¬Ÿà„π

ªØ‘°‘√‘¬“

°“√µ√«®À“º≈º≈‘µ (amplicon À√◊Õ PCR

product) º≈º≈‘µ¢Õß PCR §◊Õ DNA  “¬§Ÿà´÷Ëß¡’

¢π“¥∑”π“¬‰¥â‚¥¬π—∫µ—Èß·µà‡∫ µ—«·√°¢Õß‰æ√‡¡Õ√å

∑’Ë®—∫µ”·Àπàß¥â“π 5û ·≈–‡∫ µ—« ÿ¥∑â“¬¢Õß‰æ√‡¡Õ√å

∑’Ë®—∫µ”·Àπàß¥â“π 3û ¢Õß DNA µâπ·∫∫ °“√µ√«®

À“º≈º≈‘µ∑”‡¡◊ËÕªØ‘°‘√‘¬“‡ √Á® ‘ÈπÀ≈—ß®“°°“√‡æ‘Ë¡

®”π«π√Õ∫ ÿ¥∑â“¬ ‚¥¬„™â agarose gel electro-

phoresis ·¬°¥â«¬°√–· ‰øøÑ“ ·≈â«µ√«®À“·∂∫

¢Õßº≈º≈‘µ¥â«¬°“√¬âÕ¡ ’∑’Ë®—∫°—∫ DNA ‡™àπ ethi-

dium bromide √“¬ß“πº≈∫«°À“°æ∫·∂∫¢Õß

º≈º≈‘µ∑’Ë¡’¢π“¥∂Ÿ°µâÕßµ“¡∑’Ë∑”π“¬‰«â ‚¥¬∑√“∫

¢π“¥®“°°“√‡∑’¬∫°—∫ molecular weight marker

À√◊Õµ√«®‚¥¬„™â probe ´÷Ëß¡’≈”¥—∫‡∫ ®”‡æ“–°—∫

º≈º≈‘µ∑’Ë‰¥â √“¬ß“πº≈≈∫À“°‰¡àæ∫·∂∫¢Õßº≈º≈‘µ

‚¥¬∑—Ë«‰ª°“√·ª≈º≈‡ªìπ‡™‘ß§ÿ≥¿“æ«à“‡ªìπ

∫«°À√◊Õ≈∫  à«π°“√·ª≈º≈„π‡™‘ßª√‘¡“≥‡ªìπ‡æ’¬ß

°÷Ëßª√‘¡“≥·≈–‡™‘ß‡ª√’¬∫‡∑’¬∫‡∑à“π—Èπ ‚¥¬∑—Ë«‰ª‰¡à

 “¡“∂∫Õ°‡™‘ßª√‘¡“≥∑’Ë·πàπÕπ‰¥â ‡π◊ËÕß®“°°“√

µ√«®À“º≈º≈‘µ°“√‡æ‘Ë¡®”π«π¢Õß DNA µâπ·∫∫

‡ªìπ°“√µ√«®¿“¬À≈—ßªØ‘°‘√‘¬“ ‘Èπ ÿ¥·≈â« §«“¡‡¢â¡

√Ÿª∑’Ë 1. ªØ‘°‘√‘¬“≈Ÿ°‚´à‚æ≈‘‡¡Õ‡√  (polymerase chain reaction, PCR)
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¢Õß·∂∫º≈º≈‘µ·≈–§«“¡‡¢â¡¢âπ¢Õßº≈º≈‘µ PCR

®√‘ß®÷ß‰¡à ‰¥â‡ªìπ§«“¡ —¡æ—π∏å·∫∫‡ âπµ√ß °“√

‡ª√’¬∫‡∑’¬∫ª√‘¡“≥¢Õßº≈º≈‘µ PCR √–À«à“ß

µ—«Õ¬à“ß®÷ß‡æ’¬ß∫Õ°‰¥â§√à“«Ê‡∑à“π—Èπ °“√À“ª√‘¡“≥

∑’Ë·πàπÕπ®”‡ªìπµâÕß„™â«‘∏’Õ◊Ëπ ‡™àπ real-time PCR

«‘∏’°“√≈¥°“√ªπ‡ªóôÕπ À“°‡ªìπ‰ª‰¥â§«√®—¥

ÀâÕßªØ‘∫—µ‘°“√∑’Ë “¡“√∂·∫àß —¥ à«π·¬°®“°°—π‚¥¬

™—¥‡®π‡æ◊ËÕ∑”„ÀâªØ‘∫—µ‘ß“π‰ª„π·µà≈–¢—ÈπµÕπ‰ª

„π∑‘»∑“ß‡¥’¬« ‰¡à¡’°“√¬âÕπ°≈—∫ (unidirectional

path) ‚¥¬·∫àß à«π¥—ßπ’È   à«π∑’Ë‡µ√’¬¡µ—«Õ¬à“ßÀ√◊Õ

 à«π∑’Ë °—¥ DNA µâπ·∫∫¢Õß‡™◊ÈÕ·∫§∑’‡√’¬   à«π∑’Ë

‡µ√’¬¡ master mix    à«π∑’Ë‡µ‘¡ DNA µâπ·∫∫ ·≈–

 à«π ”À√—∫ DNA gel electrophoresis ‡æ◊ËÕ

µ√«® Õ∫º≈∑’Ë‰¥â  πÕ°®“°π’È Õÿª°√≥å ‡§√◊ËÕß¡◊Õ

‡™àπ pipette ‡§√◊ËÕßªíòπ ∂ÿß¡◊Õ ‡ ◊ÈÕ°“«πå  ”À√—∫

·µà≈–¢—ÈπµÕπ‚¥¬‡©æ“–¢—ÈπµÕπ∑’Ë —¡º— °—∫º≈º≈‘µ

PCR ·≈â« §«√·¬°ÕÕ°®“°¢—ÈπµÕπ∑’Ë¬—ß‰¡à¡’°“√

ªπ‡ªóôÕπ °“√≈¥º≈º≈‘µ PCR ∑’Ëªπ‡ªóôÕπ ‡™àπ ‡ªî¥

· ß UV „πÀâÕßÀ√◊Õ∫√‘‡«≥∑’Ë¡’‚Õ°“ ªπ‡ªóôÕπ °“√

≈¥ carry-over contamination ‚¥¬„ à‡Õπ‰´¡å uracil

N-glycosylase (UNG) „πªØ‘°‘√‘¬“¥â«¬ ·≈–„™â

dUTP ·∑π dTTP  ¥—ßπ—Èπ‡Õπ‰´¡å®–¬àÕ¬∑”≈“¬

‡©æ“–º≈º≈‘µ PCR ∑’Ëªπ‡ªóôÕπ‰¥â´÷Ëß¡’ dUTP ‡ªìπ

Õß§åª√–°Õ∫µà“ß®“° DNA µâπ·∫∫

ªí®®ÿ∫—πÀ≈—°°“√¢Õß«‘∏’ PCR ‰¥â√—∫°“√¥—¥

·ª√ (modification of PCR) „Àâ¡’§«“¡À≈“°À≈“¬

‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ·≈–°“√π”‰ª„™âª√–‚¬™πå¢Õß

∑¥ Õ∫„Àâ¡“°¬‘Ëß¢÷Èπ(6,8) ¥—ßπ’È

Hot-start PCR
°“√®—∫¢Õß primer °—∫ DNA µâπ·∫∫Õ¬à“ß

‰¡à®”‡æ“–µ—Èß·µà¢≥–‡µ√’¬¡ªØ‘°‘√‘¬“∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß

∑”„Àâ ‰¥âº≈º≈‘µ∑’Ë ‰¡à®”‡æ“– ÷́Ëß∑”„Àâ°“√·ª≈º≈

º‘¥æ≈“¥‰¥â  ¡—°‡°‘¥„π°√≥’ DNA µâπ·∫∫¢Õß‡™◊ÈÕ

∑’Ëµ√«®À“¡’ à«πª√–°Õ∫¢Õß‡∫  G ·≈– C „π

 —¥ à«π∑’Ë Ÿß °“√∑” hot-start PCR ‡ªìπ°“√‡æ‘Ë¡

§«“¡®”‡æ“–¢Õß°“√∑¥ Õ∫„Àâ¡“°¢÷Èπ ‚¥¬æ—≤π“

„Àâ°“√ √â“ßº≈º≈‘µ‡ªìπ “¬ DNA „À¡à‡°‘¥¢÷Èπ‡¡◊ËÕ

DNA µâπ·∫∫·¬°‡ªìπ “¬‡¥’Ë¬«‰¥âÕ¬à“ß ¡∫Ÿ√≥å

·≈–‰æ√‡¡Õ√å®—∫Õ¬à“ß®”‡æ“–·≈â« ´÷Ëß∑”‰¥âÀ≈“¬

«‘∏’ ‡™àπ °“√„™â·Õπµ‘∫Õ¥’∑’Ë®”‡æ“–µàÕ‡ÕÁπ‰´¡å DNA

polymerase À√◊Õ¥—¥·ª√‡Õπ‰´¡å„Àâ‡ªìπ hot-start

DNA polymerase ÷́Ëß‰¡à∑”ß“π∑’ËÕÿ≥À¿Ÿ¡‘µË” ®π

°«à“‰¥â√—∫§«“¡√âÕπ®“°¢—ÈπµÕπ denaturation °“√

∑” hot-start PCR Õ“®„™â„π°√≥’µ√«®µ—«Õ¬à“ß

®”π«π¡“°æ√âÕ¡°—π (high-throughput) ‡æ◊ËÕ„Àâ

ª√– ‘∑∏‘¿“æ„°≈â‡§’¬ß°—π„π∑ÿ°µ—«Õ¬à“ß∑’Ë∑¥ Õ∫ À√◊Õ

‡¡◊ËÕ°“√∑¥ Õ∫µâÕß°“√§«“¡®”‡æ“– Ÿß

Touchdown PCR

‡ªìπ°“√‡æ‘Ë¡§«“¡®”‡æ“–¢Õß PCR ‚¥¬

°“√µ—Èß‚ª√·°√¡„Àâ™à«ß·√°¢ÕßªØ‘°‘√‘¬“„π¢—ÈπµÕπ

annealing „™âÕÿ≥À¿Ÿ¡‘ Ÿß°«à“ Tm ¢Õß primer ‡æ◊ËÕ

„Àâ primer ∑’Ë®—∫°—∫ DNA µâπ·∫∫Õ¬à“ß®”‡æ“–

‡∑à“π—Èπ®÷ß®–‡°‘¥º≈º≈‘µ ·≈â«®÷ß§àÕ¬Ê≈¥Õÿ≥À¿Ÿ¡‘

¢Õß¢—ÈπµÕπ annealing ≈ß®π∂÷ßÕÿ≥À¿Ÿ¡‘∑’Ë§«√®–

‡ªìπ·≈â«∑”µàÕ®π§√∫®”π«π√Õ∫ªØ‘°‘√‘¬“ ∑”„Àâ

°“√∑¥ Õ∫¡’§«“¡®”‡æ“–¡“°¢÷Èπ

Multiplex PCR

‡ªìπ°“√∑” PCR ‚¥¬„™â primer µ—Èß·µà 2 §Ÿà

¢÷Èπ‰ª„πµ—«Õ¬à“ß‡¥’¬«°—π ‡æ◊ËÕ„™âµ√«®À“¡“°°«à“ 1

‡ªÑ“À¡“¬ ´÷ËßÕ“®‡ªìπµ√«®À“‡™◊ÈÕ¡“°°«à“ 1 ™π‘¥

À√◊Õ¬’π¡“°°«à“ 1 µ”·Àπàßæ√âÕ¡°—π ∑”„Àâ‡°‘¥

§«“¡ –¥«°„π°“√µ√«®‚¥¬‡©æ“–°√≥’¡’µ—«Õ¬à“ß

Õ¬Ÿà®”°—¥  °“√ÕÕ°·∫∫ primer ∑ÿ°§Ÿà∑’Ëπ”¡“„™âµâÕß

√–¡—¥√–«—ß„Àâ “¡“√∂„™âÕÿ≥À¿Ÿ¡‘‡¥’¬«°—π„π¢—ÈπµÕπ

annealing ‰¥â ·≈–‰¡à‡°‘¥°“√®—∫°—π‡Õß (dimeriza-
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tion) À√◊Õ·¬àß°—π®—∫°—∫ DNA µâπ·∫∫ µ—«Õ¬à“ß

¢Õß°“√„™â multiplex PCR ‡™àπ °“√µ√«®À“‡™◊ÈÕ

æ√âÕ¡°—∫µ—«§«∫§ÿ¡¿“¬„π (internal control) °“√

µ√«®À“‡™◊ÈÕ¡“°°«à“ 1 ™π‘¥„πµ—«Õ¬à“ß‡¥’¬«°—π °“√

µ√«®À“‡™◊ÈÕ√à«¡°—∫°“√À“¬’π∑’Ë®”‡æ“– ‡™àπ √à«¡°—∫

¬’π¥◊ÈÕ¬“ °“√µ√«®À“º≈º≈‘µ‡æ◊ËÕ„Àâ “¡“√∂Õà“π

º≈¢Õßµ—«Õ¬à“ß‡¥’¬«°—π‰¥â ‚¥¬ÕÕ°·∫∫„Àâ primer

·µà≈–§Ÿà„Àâº≈º≈‘µ∑’Ë¡’¢π“¥µà“ß°—π‡æ◊ËÕµ√«®‰¥â∫π‡®≈

À√◊Õ¡’≈”¥—∫‡∫ ∑’Ë “¡“√∂®—∫°—∫ probe ∑’Ë·µ°µà“ß°—π

À√◊ÕÕ“®¥—¥·ª√‡ªìπ real-time PCR ‚¥¬„™â probe

µ‘¥©≈“°µà“ß ’À√◊Õ¡’ Tm µà“ß°—π‡æ◊ËÕµ√«®À“º≈º≈‘µ

∑’Ëµà“ß°—π Õ¬à“ß‰√°Áµ“¡  multiplex PCR Õ“®¡’

§«“¡‰«µË”°«à“ singleplex PCR ´÷Ëß„™â primer

·µà≈–§Ÿà·¬°∑¥ Õ∫µà“ßÀ≈Õ¥°—π

Nested PCR

‡ªìπ°“√‡æ‘Ë¡§«“¡‰«·≈–§«“¡®”‡æ“–¢Õß

PCR ‚¥¬°“√„™â primer 2 §Ÿà ‰¥â·°à §ŸàπÕ°´÷Ëß®—∫°—∫

DNA µ”·Àπàß‡ªÑ“À¡“¬§√Õ∫§≈ÿ¡ à«π∑’ËµâÕß°“√

∑—ÈßÀ¡¥·≈â«π”º≈º≈‘µ∑’Ë‰¥â¡“‡æ‘Ë¡®”π«π¥â«¬ primer

§Ÿà „π ´÷Ëß®—∫°—∫µ”·Àπàß∑’ËÕ¬Ÿà¥â“π„π¢Õß primer §Ÿà

πÕ° À“°Àπ÷Ëß„π primer §Ÿà„π‡ªìπ primer ‡¥’¬«°—∫

primer §ŸàπÕ° ‡√’¬°«à“ hemi-nested PCR ‡π◊ËÕß

®“°≈”¥—∫‡∫ ¢Õß primer ∂÷ß 2 §ŸàÀ√◊Õ 4 ‡ âπ

µâÕß‡À¡◊Õπ°—∫ DNA µâπ·∫∫®÷ß®–‰¥âº≈º≈‘µ®÷ß‡æ‘Ë¡

§«“¡®”‡æ“–¢Õß°“√∑¥ Õ∫ ·≈–°“√∑” nested

PCR ‡ªìπ°“√‡æ‘Ë¡®”π«π 2 §√—Èß®÷ß‡ªìπ°“√‡æ‘Ë¡

§«“¡‰«¢Õß°“√∑¥ Õ∫ ∑”„Àâ¡’ ‚Õ°“ µ√«®æ∫

º≈º≈‘µ‰¥â·¡â®–¡’ DNA µâπ·∫∫®”π«ππâÕ¬ ·µà¡’

¢âÕ‡ ’¬ §◊Õ ¡’§«“¡‡ ’Ë¬ß¢Õß°“√ªπ‡ªóôÕπ Ÿß (carry-

over contamination) ´÷Ëß∑”„Àâ ‰¥âº≈∫«°≈«ß

‚¥¬‡©æ“–„π√–À«à“ß°“√π”º≈º≈‘µ®“°°“√‡æ‘Ë¡

®”π«π§√—Èß·√°¡“„™â °“√ªπ‡ªóôÕπ·¡â‡æ’¬ß‡≈Á°πâÕ¬

°Á∑”„Àâ‡°‘¥º≈°“√∑¥ Õ∫∑’Ëº‘¥æ≈“¥‰¥â ´÷Ëß¡’«‘∏’

ªÑÕß°—π‚¥¬Õ“®∑”ªØ‘°‘√‘¬“„πÀ≈Õ¥‡¥’¬«°—π (closed-

tube system) ÷́Ëß·¬°‡ªìπ 2 ™—Èπ¥â«¬¢’Èº÷ÈßÀ√◊Õ

πÈ”¡—π·µà≈–™—Èπ∫√√®ÿπÈ”¬“  ”À√—∫ªØ‘°‘√‘¬“¢Õß

primer ·µà≈–§Ÿà À√◊ÕÕÕ°·∫∫„Àâ primer §Ÿà„π„™â

Õÿ≥À¿Ÿ¡‘„π¢—Èπ annealing  Ÿß°«à“¢Õß primer §Ÿà

πÕ°¡“°Ê

Broad-range PCR

‡ªìπ«‘∏’∑’Ë„™â primer ∑’Ë‡ªìπ universal primer

´÷ËßÕÕ°·∫∫„Àâ “¡“√∂®—∫°—∫µ”·Àπàß∑’ËÕπÿ√—°…å¢Õß

‡™◊ÈÕ·∫§∑’‡√’¬‰¥â‡°◊Õ∫∑ÿ°™π‘¥ ‡™àπ  à«π¢Õß¬’π 16S

rDNA «‘∏’π’È¡’ª√–‚¬™πå„π°“√„™âµ√«®À“‡™◊ÈÕ·∫§-

∑’‡√’¬∑’Ë ‰¡à∑√“∫™π‘¥¡“°àÕπÀ√◊Õ‡™◊ÈÕ∑’Ë ‰¡à‡®√‘≠À√◊Õ

‡®√‘≠™â“„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ º≈∫«°∑’Ë ‰¥â· ¥ß∂÷ß

µ√«®æ∫‡™◊ÈÕ·∫§∑’‡√’¬„πµ—«Õ¬à“ß∑’Ë∑¥ Õ∫ ´÷Ëß°“√

√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬Õ“®∑”‚¥¬π”º≈º≈‘µ∑’Ë‰¥â

‰ªµ√«®À“≈”¥—∫‡∫ À√◊Õ®—∫¥â«¬ probe ∑’Ë®”‡æ“–

µàÕ‰ª

Arbitrarily-primed PCR (AP-PCR)
‡ªìπ«‘∏’∑’Ë„™â primer  “¬ —Èπª√–¡“≥ 10-15

‡∫ ‡æ’¬ß‡ âπ‡¥’¬«‚¥¬ÕÕ°·∫∫≈”¥—∫‡∫ Õ¬à“ß‰¡à

®”‡æ“– ·≈–∑”ªØ‘°‘√‘¬“‡æ‘Ë¡®”π«π∑’Ë ¿“«–

®”‡æ“–µË” (low stringency) ∑”„Àâ ‰¥âº≈º≈‘µ∑’Ë

À≈“°À≈“¬®“°°“√‡æ‘Ë¡®”π«π¢Õß à«π∑’ËÕ¬Ÿà„°≈â

µ”·Àπàß∑’Ë primer ‰ª®—∫ ®–æ∫‰¥âº≈º≈‘µ´÷Ëß·µ°

µà“ß°—π‰ª ”À√—∫‡™◊ÈÕ·∫§∑’‡√’¬·µà≈–™π‘¥ (poly-

morphism) „π∑“ß√–∫“¥«‘∑¬“π”¡“„™â∫Õ°§«“¡

 —¡æ—π∏å¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ species ‡¥’¬«°—π∑’Ë‡æ“–

·¬°‰¥â§π≈–§√—Èß  «‘∏’π’È¡’¢âÕ®”°—¥ §◊Õ º≈°“√

∑¥ Õ∫∑’ËÕ“®·µ°µà“ß°—π‰ª‡¡◊ËÕ∑”´È”¥â«¬µ—«Õ¬à“ß

‡¥’¬«°—π À√◊Õ„Àâº≈·µ°µà“ß√–À«à“ßÀâÕßªØ‘∫—µ‘°“√

Reverse transcriptase PCR (RT-PCR)

„™â‡¡◊ËÕ “√æ—π∏ÿ°√√¡µâπ·∫∫‡ªìπ RNA ‡æ◊ËÕ

µ√«®À“·≈–‡æ‘Ë¡®”π«π RNA µâπ·∫∫ ‚¥¬ RNA
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®–∂Ÿ°‡ª≈’Ë¬π¥â«¬‡Õπ‰´¡å reverse transcriptase

(À√◊Õ RNA-dependent DNA polymerase) „Àâ

‡ªìπ cDNA (complementary DNA) °àÕππ”¡“

„™â‡ªìπµâπ·∫∫„π√Õ∫·√°¢ÕßªØ‘°‘√‘¬“ PCR ª°µ‘

µàÕ‰ª   ¡—¬°àÕπ¢—ÈπµÕπ reverse transcription ·≈–

PCR µâÕß∑”·¬°°—π (two-step RT-PCR) ‚¥¬„™â

‡Õπ‰´¡å·≈– ¿“«–∑’Ë·µ°µà“ß°—π ·µà¡’¢âÕ®”°—¥ §◊Õ

‰¡à –¥«°·≈–‡æ‘Ë¡‚Õ°“ ªπ‡ªóôÕπ  ªí®®ÿ∫—π¡’°“√

æ—≤π“„Àâ “¡“√∂∑”∑—Èß Õß¢—ÈπµÕπ‰¥â „πÀ≈Õ¥

‡¥’¬«°—π (one-step RT-PCR) ‚¥¬„™â‡Õπ‰´¡å DNA

polymerase ∑’Ë∑π§«“¡√âÕπ·≈–¡’§ÿ≥ ¡∫—µ‘‡ªìπ

reverse transcriptase ¥â«¬

Real-time PCR (quantitative real-time
PCR, qPCR)

‡ªìπ°“√¥—¥·ª√®“° PCR „Àâ¡’¢—ÈπµÕπ°“√‡æ‘Ë¡

®”π«π·≈–°“√µ√«®À“º≈º≈‘µ‰ªæ√âÕ¡Ê°—π∑”„Àâ

∑√“∫«à“¡’°“√ √â“ßº≈º≈‘µµ“¡‡«≈“®√‘ß (real-time)

‚¥¬Õ“»—¬‡§√◊ËÕß¡◊Õ∑’Ë‡ªìπ∑—Èß thermocycler ‡æ◊ËÕ‡æ‘Ë¡

®”π«πº≈º≈‘µ·≈– fluorimeter ‡æ◊ËÕµ√«®«—¥

ª√‘¡“≥º≈º≈‘µ∑’Ë°”≈—ß √â“ß¢÷Èπ ≥ ‡«≈“®√‘ß ¢âÕ¥’

¢Õß«‘∏’π’È §◊Õ ∑√“∫º≈°“√∑¥ Õ∫√«¥‡√Á«∑—π∑’¢≥–

ªØ‘°‘√‘¬“°”≈—ß¥”‡π‘π‰ª ®÷ßµà“ß®“° PCR ·∫∫¥—Èß‡¥‘¡

‡π◊ËÕß®“°‰¡àµâÕß√Õ„ÀâªØ‘°√‘¬“‡ √Á® ‘Èπ·≈â«µ√«®À“

º≈º≈‘µ„π¿“¬À≈—ß ‰¡àµâÕßπ”º≈º≈‘µÕÕ°¡“®“°

À≈Õ¥‡æ◊ËÕµ√«®À“®÷ß≈¥‚Õ°“ ªπ‡ªóôÕπ πÕ°®“°π’È

¬—ß “¡“√∂π”¡“„™â‡æ◊ËÕµ√«®«—¥ª√‘¡“≥ DNA µâπ

·∫∫À√◊Õ®”π«π·∫§∑’‡√’¬„πµ—«Õ¬à“ß®÷ß‡√’¬°«à“

quantitative real-time PCR (qPCR)(9)

°“√µ√«®À“ª√‘¡“≥º≈º≈‘µ∑’Ë √â“ß¢÷Èπ·∫àß‡ªìπ

2 «‘∏’°“√„À≠àÊ §◊Õ

1. °“√„™â fluorescent dye ÷́Ëß‡¡◊ËÕ®—∫°—∫

DNA  “¬§Ÿà∑’Ë‡ªìπº≈º≈‘µ∑’Ë √â“ß¢÷Èπ°≈“¬‡ªìπ DNA-

dye complex · ß —≠≠“≥®“° fluorescent dye

®–‡æ‘Ë¡¢÷Èπ‡ªìπ —¥ à«πµ“¡ª√‘¡“≥º≈º≈‘µ∑’Ë √â“ß¢÷Èπ

dye ∑’Ëπ‘¬¡„™â ‡™àπ SYBR Green ‡¡◊ËÕ®—∫·∫∫‰¡à

®”‡æ“–°—∫º≈º≈‘µ ®–¥Ÿ¥°≈◊π (absorption) · ß ’

øÑ“ (light blue, λmax=497 π“‚π¡.) ·≈â«ª≈àÕ¬

(emission) · ß ’‡¢’¬« (green light, λmax=520

π“‚π¡.) ÷́Ëßµ√«®®—∫‰¥â¥â«¬‡§√◊ËÕß¡◊Õ qPCR ‡«≈“

À√◊Õ®”π«π√Õ∫∑’Ë‡√‘Ë¡µ√«®æ∫º≈º≈‘µ¢÷Èπ°â∫ª√‘¡“≥

DNA µ—Èßµâπ ¢≥–Õÿ≥À¿Ÿ¡‘‡ª≈’Ë¬π√–À«à“ß°“√ √â“ß

º≈º≈‘µ  —≠≠“π· ß fluorescent ®–∂Ÿ°µ√«®®—∫

·≈â«π”¡“ √â“ß melting curve ¢Õßº≈º≈‘µ∑’Ë‰¥â

‡¡◊ËÕπ”¡“«‘‡§√“–ÀåÀ“Õÿ≥À¿Ÿ¡‘ Tm ¢Õßº≈º≈‘µ®–

™à«¬∫Õ°§«“¡‡À¡◊Õπ·≈–§«“¡·µ°µà“ß¢Õßº≈º≈‘µ

‰¥â ∑”„ÀâÕ“®√–∫ÿ°“√‡ª≈’Ë¬π·ª≈ß≈”¥—∫‡∫ ‰¥â∂÷ß

√–¥—∫ 1 µ”·Àπàß  °“√„™â fluorescent dye ¡’¢âÕ¥’

§◊Õ √“§“∂Ÿ°·≈– –¥«°  ·µà¡’¢âÕ®”°—¥ §◊Õ Õ“®„Àâ

º≈∫«°≈«ßÀ“°‰¥âº≈º≈‘µ‡ªìπ DNA  “¬§Ÿà∑’Ë ‰¡à

®”‡æ“– ‡™àπ primer dimer À√◊Õ primer ®—∫·∫∫

‰¡à®”‡æ“–  ®÷ß§«√·ª≈º≈‚¥¬«‘‡§√“–Àå¥Ÿ§à“ Tm

¢Õßº≈º≈‘µ∑’Ë ‰¥â√à«¡¥â«¬  §à“ Tm ∑’Ëµà“ß°—π∑”„Àâ

 “¡“√∂·¬°º≈º≈‘µ®”‡æ“–∑’ËµâÕß°“√µ√«®À“ÕÕ°

®“°º≈º≈‘µ∑’Ë‰¡à®”‡æ“–‰¥â

2. °“√„™â f luorescence resonance

energy transfer (FRET) probe ´÷Ëß¡’§«“¡

®”‡æ“–°—∫º≈º≈‘µ∑’Ë √â“ß¢÷Èπ∑”„Àâ‡æ‘Ë¡§«“¡®”‡æ“–

¢Õß°“√∑¥ Õ∫„Àâ¡“°¬‘Ëß¢÷Èπ  °“√ª≈àÕ¬ (emission)

·≈–°“√≈¥≈ß (quenching) ¢Õß· ß fluorescent

¢÷Èπ°—∫ªØ‘°‘√‘¬“√–À«à“ß electron excitation state

¢Õß‚¡‡≈°ÿ≈ fluorescent dye ∫π FRET probe

´÷Ëß¡’À≈“¬™π‘¥ (√Ÿª∑’Ë 2) ‡™àπ

Hydrolysis probe (5û-nuclease À√◊Õ

TaqMan probe) ¡’ fluorophore ·≈– quencher

∑’Ëª≈“¬·µà≈–¢â“ß ‚¥¬ quencher ∑’Ëª≈“¬¢â“ßÀπ÷Ëß

®–®—∫· ß fluorescent ∑’Ëª≈àÕ¬¡“®“°ª≈“¬Õ’°¢â“ß
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Àπ÷Ëß ¢≥–‡°‘¥°“√ √â“ßº≈º≈‘µ DNA polymerase

´÷Ëß¡’ƒ∑∏‘Ï exonuclease ¥â«¬®–¬àÕ¬ probe ∑’Ë®—∫

∫πº≈º≈‘µ∑’Ë‰¥â ∑”„Àâ· ß fluorescent ‰¡à∂Ÿ° quench

Õ’°µàÕ‰ª ∑”„Àâµ√«®æ∫ —≠≠“≥· ß∑’Ëª≈àÕ¬ÕÕ°¡“

¡“°¢÷Èπ‡√◊ËÕ¬Ê (√Ÿª∑’Ë 2A)

Dual hybridization probe (Light

Cycler probe) ª√–°Õ∫¥â«¬ DNA probe 2 ‡ âπ

´÷Ëß¡’ fluorophore Õ¬Ÿà∑’Ëª≈“¬ 3û (upstream

probe) ·≈–∑’Ëª≈“¬ 5û (downstream probe) ‚¥¬

probe ∑—Èß Õß®–®—∫°—∫º≈º≈‘µ∂Ÿ° √â“ß¢÷Èπ ∑”„Àâ

probe ∑—Èß 2 ‡ âπ¡“Õ¬Ÿà„°≈â°—π  · ß fluorescent

®–∂Ÿ°ª≈àÕ¬®“° upstream probe ·≈–∂Ÿ°¥Ÿ¥°≈◊π

· ß¥â«¬ downstream probe ́ ÷Ëßª≈àÕ¬ —≠≠“≥· ß

fluorescent ∑’Ë¡’§«“¡¬“«§≈◊Ëπ∑’Ëµ√«®æ∫¥â«¬‡§√◊ËÕß

qPCR ‡¡◊ËÕº≈º≈‘µ∂Ÿ° √â“ß¡“°¢÷Èπ®–∑”„Àâ —≠≠“≥

· ßª≈àÕ¬ÕÕ°¡“¡“°¢’Èπ (√Ÿª∑’Ë 2B)

Molecular beacon (hairpin probe)

‡ªìπ DNA  “¬‡¥’Ë¬« ‚¡‡≈°ÿ≈¡’≈—°…≥–‡ªìπ hair-pin

loop ∑”„Àâ ‚¡‡≈°ÿ≈¢Õß fluorophore ·≈– quencher

∑’ËÕ¬Ÿà∑’Ëª≈“¬ probe ·µà≈–¢â“ß¡“Õ¬Ÿà„°≈â°—π ‚¥¬

√Ÿª∑’Ë 2. Real-time PCR Õ“»—¬ probe ·∫∫µà“ßÊ ‰¥â·°à hydrolysis probe (A), dual hybridization probe (B),

molecular beacon (C) ·≈– scorpion probe (D)
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quencher §Õ¬¥Ÿ¥®—∫· ß‰«â ·µà‡¡◊ËÕ probe ®—∫

°—∫º≈º≈‘µ∑’Ë √â“ß¢÷Èπ ∑”„Àâ quencher ·¬°Àà“ßÕÕ°

¡“ ∑”„Àâ· ß fluorescent ∂Ÿ°ª≈àÕ¬ÕÕ°¡“‰¥â·≈–

µ√«®æ∫¡“°¢÷Èπ‡¡◊ËÕ¡’°“√ √â“ßº≈º≈‘µ¡“°¢÷Èπ (√Ÿª

∑’Ë 2C)

Scorpion probe ¡’ ‚¡‡≈°ÿ≈§≈â“¬°—∫

molecular beacon ·µàµàÕÕ¬Ÿà°—∫ blocker ´÷Ëß®—∫

°—∫ª≈“¬ 5û ¢Õß primer ∑”Àπâ“∑’ËªÑÕß°—π°“√ √â“ß

º≈º≈‘µ®“° à«π¢Õß hairpin „π√–À«à“ß PCR   à«π

¢Õß hairpin loop ¢Õß probe ∂Ÿ°ÕÕ°·∫∫„Àâ‡ªìπ

§Ÿà ¡°—∫ à«πº≈º≈‘µ∑’ËÕ¬ŸàµàÕ®“°µ”·Àπàß¢Õß primer

‡¡◊ËÕ “¬ DNA º≈º≈‘µ·¬°ÕÕ°®“° “¬ DNA µâπ·∫∫

∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß·≈â« probe ®÷ß¡“®—∫°—∫º≈º≈‘µ∑’Ë √â“ß

¢÷Èπ„À¡à ∑”„Àâ‡°‘¥√–¬–Àà“ß√–À«à“ß‚¡‡≈°ÿ≈ fluoro-

phore ·≈– quencher · ß fluorescent ®÷ß∂Ÿ°

ª≈àÕ¬ÕÕ°¡“¡“°¢÷Èπ¢≥–¡’°“√ √â“ßº≈º≈‘µ ´÷Ëß

µ√«®æ∫‰¥â¥â«¬‡§√◊ËÕß qPCR (√Ÿª∑’Ë 2D)

Digital PCR (dPCR)
‡ªìπ°“√¥—¥·ª√ªØ‘°‘√‘¬“ PCR „Àâ∂Ÿ°·∫àß

ÕÕ°‡ªìπªØ‘°‘√‘¬“¬àÕ¬Ê∑’Ë‡√’¬°«à“ partition ®”π«π

¡“°‡æ◊ËÕ„Àâ·µà≈– partition ¡’ DNA µâπ·∫∫‡À≈◊Õ

Õ¬Ÿà ‰¡à‡°‘π 1 copy ‚¥¬Õ“»—¬§«“¡°â“«Àπâ“∑“ß

‡∑§‚π‚≈¬’¥â“π microfluidic engineering ·≈–

emulsion chemistry ∑”„Àâ “¡“√∂ √â“ß partition

„π√Ÿª¢Õß chip À√◊Õ water-in-oil emulsion ®”π«π

À≈“¬æ—πÀ√◊Õ‡ªìπ≈â“π partition µàÕ 1 reaction ´÷Ëß

·µà≈– partition ¡’ª√‘¡“µ√πâÕ¬®π∂÷ß√–¥—∫π“‚π

≈‘µ√À√◊ÕµË”°«à“ À≈—ß®“°¢—ÈπµÕπ°“√ √â“ß partition

·≈â«π”‰ª‡æ‘Ë¡®”π«πµàÕ¥â«¬«‘∏’ PCR À√◊Õ real-

time PCR ‡æ◊ËÕµ√«®À“º≈º≈‘µ„π·µà≈– partition

·≈–π—∫®”π«π partition ∑’Ë„Àâº≈º≈‘µ  „π°√≥’∑’Ë„™â

dPCR «—¥ª√‘¡“≥ DNA µâπ·∫∫„Àâ·¡àπ¬”§«√¡’

§à“‡©≈’Ë¬®”π«π copy ¢Õß DNA µâπ·∫∫µàÕ 1

partition (‡√’¬°«à“§à“ lambda, λ) µË”°«à“ 0.1 ´÷Ëß

· ¥ß«à“·µà≈– partition ∑’Ë„Àâº≈º≈‘µ¡’ DNA µâπ

·∫∫‡æ’¬ß 1 copy ‡ªìπ à«π„À≠à  ®”π«π partition

∑’Ë „Àâº≈º≈‘µ®÷ß¡’§à“ª√–¡“≥‡∑à“°—∫®”π«π copy

¢Õß DNA µâπ·∫∫  À“°æ∫«à“§à“ λ  Ÿß ®–∑”„Àâ

°“√«—¥ª√‘¡“≥¡’§«“¡·¡àπ¬”≈¥≈ß ®”‡ªìπµâÕß∑”

„Àâµ—«Õ¬à“ß‡®◊Õ®“ß°àÕπ∑”  ¥—ßπ—Èπ dPCR ®÷ß‡ªìπ«‘∏’

∑’Ë¡’§«“¡‰« Ÿß  “¡“√∂π”¡“„™â«—¥ª√‘¡“≥ DNA

µâπ·∫∫ (absolute quantification) ‚¥¬‰¡à

®”‡ªìπµâÕßÕ“»—¬ calibration À√◊Õ standard curve

·≈–æ∫«à“¡’§«“¡·¡àπ¬”·≈– reproducibility  Ÿß

°«à“ qPCR  πÕ°®“°π’ÈÕ“®µ√«®À“¡“°°«à“ 1 ¬’π

‡ªÑ“À¡“¬‚¥¬„™â probe ∑’Ëµà“ß°—π (multiplex) °“√

π” dPCR ¡“„™âª√–‚¬™πå∑’Ë ”§—≠ §◊Õ °“√µ√«®À“

‡™◊ÈÕ∑’Ë¡’ª√‘¡“≥πâÕ¬„πµ—«Õ¬à“ß ·≈–µ√«®À“‡™◊ÈÕ∑’Ë¡’

¬’π¥◊ÈÕ¬“Õÿ∫—µ‘„À¡à (emergence of drug-resistant

variant) À√◊Õ‡™◊ÈÕ∑’Ë¡’ª√–™“°√º ¡∑—Èß¥◊ÈÕ¬“·≈–‰¡à

¥◊ÈÕ¬“ (heteroresistance) ÷́Ëßµ√«®æ∫‰¥â¬“°¥â«¬

«‘∏’¥—Èß‡¥‘¡ ·≈–°“√„™â«—¥ª√‘¡“≥‡™◊ÈÕÕâ“ßÕ‘ß (reference

material)

1.1.2 °“√‡æ‘Ë¡®”π«π “√æ—π∏ÿ°√√¡¥â«¬«‘∏’

Õ◊ËπÊ∑’Ë‰¡àÕ“»—¬ªØ‘°‘√‘¬“ PCR (non-PCR based

nucleic acid amplification)

°“√‡æ‘Ë¡®”π«π DNA À√◊Õ RNA ∑’Ë‰¡àÕ“»—¬

«‘∏’ PCR ¡’À≈“¬«‘∏’(10) ¥—ßπ’È

Ligase chain reaction (LCR) À√◊Õ li-

gase amplification reaction

„™â oligonucleotide probe ®”π«π 2 §Ÿà (√«¡

4 ‡ âπ §«“¡¬“«‡ âπ≈–ª√–¡“≥ 18-30 ‡∫ ) §Ÿà

·√°ÕÕ°·∫∫„Àâ®—∫°—∫ DNA µâπ·∫∫‚¥¬¡’µ”·Àπàß

∑’Ë®—∫À—«∑â“¬Õ¬Ÿà„°≈â°—π (head-to-tail) °≈à“« §◊Õ ª≈“¬

3û ¢Õß probe ·√° Õ¬Ÿà∂—¥®“°ª≈“¬ 5û ¢Õß probe
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∑’Ë Õß    à«π probe §Ÿà∑’Ë Õß‡ªìπ§Ÿà ¡ (complemen-

tary) °—∫§Ÿà·√° ·≈–®—∫ DNA µâπ·∫∫Õ’° “¬Àπ÷Ëß

´÷Ëß‡ªìπ§Ÿà ¡°—∫ DNA µâπ·∫∫∑’Ë probe §Ÿà·√°®—∫ „π

√–À«à“ßªØ‘°‘√‘¬“‡æ‘Ë¡®”π«πÀ≈—ß®“°‡æ‘Ë¡Õÿ≥À¿Ÿ¡‘

‡æ◊ËÕ·¬° “¬ DNA µâπ·∫∫·≈â«„™â‡Õπ‰´¡å DNA li-

gase ´÷Ëß∑π§«“¡√âÕπ (thermostable ligase) ‡æ◊ËÕ

‡™◊ËÕ¡µàÕ probe ·µà≈–§Ÿà ‚¥¬ª≈“¬ 5û ¢Õß probe

¥â“π∑’Ë„°≈â√Õ¬µàÕ µâÕß¡’À¡ŸàøÕ ‡øµ‡æ◊ËÕ„Àâ‡Õπ‰´¡å

ligase ∑”ß“π‰¥â ‡¡◊ËÕ probe ·µà≈–§Ÿà‡™◊ËÕ¡‡ªìπ‡ âπ

‡¥’¬«°—π·≈â«®–°≈“¬‡ªìπµâπ·∫∫„Àâ°—∫°“√‡æ‘Ë¡

®”π«π„π√Õ∫∂—¥‰ª (√Ÿª∑’Ë 3)

¢âÕ¥’¢Õß«‘∏’π’È‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫«‘∏’ PCR

¥—Èß‡¥‘¡ §◊Õ ‰¡à¡’°“√ √â“ß “¬ DNA ¢÷Èπ„À¡à ®÷ß‰¡à

‡°‘¥§«“¡º‘¥æ≈“¥¢Õß≈”¥—∫‡∫ „πº≈º≈‘µ∑’Ë √â“ß¢÷Èπ

·≈–¡’§«“¡®”‡æ“– Ÿß∑’Ëµ”·Àπàß 3û ∑”„Àâπ‘¬¡π”¡“

„™â∫Õ° mismatch ‰¥â∂÷ß√–¥—∫ 1 µ”·Àπàß∑’Ë π„® ‡™àπ

°“√°≈“¬æ—π∏ÿå single-nucleotide polymorphism

(SNP)

Transcription-based amplification

‰¥â·°à nucleic acid sequence-based am-

plification (NASBA) ·≈– transcription-mediated

amplification (TMA) ‡ªìπ°“√‡æ‘Ë¡®”π«π “√æ—π∏ÿ

°√√¡‚¥¬¡’ RNA ¢Õß‡™◊ÈÕ‡ªìπµâπ·∫∫ ≥ Õÿ≥À¿Ÿ¡‘

§ß∑’Ë (isothermal RNA amplification) ‚¥¬ NASBA

·≈– TMA „™â‡Õπ‰´¡å„πªØ‘°‘√‘¬“ (µ“√“ß∑’Ë 1) ¥—ßπ’È

¢—ÈπµÕπ·√° RNA ®–∂Ÿ°·ª≈ß‡ªìπ cDNA

°àÕπ¥â«¬‡Õπ‰´¡å RT ´÷Ëß primer ∑’Ë„™â¡’ à«π¢Õß T7

RNA polymerase promotor Õ¬Ÿà∑’Ë à«πª≈“¬ 5û ¥â«¬

√Ÿª∑’Ë 3. Ligase chain reaction (LCR)
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·≈â« RNase H ®–∑”≈“¬ RNA µâπ·∫∫ ¢—Èπ∂—¥‰ª

primer ∑’Ë Õß´÷Ëß¡’ T7 RNA polymerase promo-

tor ∑’Ë à«πª≈“¬ 5û ®–®—∫°—∫ cDNA ·≈â«‡Õπ‰´¡å

RT  ´÷Ëß¡’§ÿ≥ ¡∫—µ‘ DNA polymerase √à«¡¥â«¬

®– √â“ß “¬ DNA „Àâ°≈“¬‡ªìπ cDNA  “¬§Ÿà µàÕ¡“

RNA polymerase ®–‡æ‘Ë¡®”π«π RNA ·≈â«

antisense RNA ∑’Ë‰¥â®–‡¢â“ Ÿà√Õ∫„À¡à‡ªìπµâπ·∫∫

„Àâ √â“ß cDNA ´÷Ëß‡ªìπµâπ·∫∫¢Õß°“√ √â“ß RNA

„π√Õ∫µàÕÊ‰ª ªØ‘°‘√‘¬“∑—ÈßÀ¡¥π’È∑”„Àâ‡°‘¥°“√‡æ‘Ë¡

®”π«π RNA ‡ªìπ 109 ‡∑à“¿“¬„π‡«≈“πâÕ¬°«à“ 2

™—Ë«‚¡ß ‚¥¬ “¡“√∂µ√«®À“º≈º≈‘µ∑’Ë‰¥â¥â«¬ probe

‡™àπ probe ∑’Ëµ‘¥©≈“°‡√◊Õß· ß (chemilumines-

cence) À√◊Õ molecular beacons ¢Õß qPCR

¢âÕ¥’¢Õß«‘∏’π’È §◊Õ ªØ‘°‘√‘¬“‡°‘¥Õ¬à“ß√«¥‡√Á«

°“√‡æ‘Ë¡®”π«π‡°‘¥∑’ËÕÿ≥À¿Ÿ¡‘§ß∑’Ë®÷ß‰¡à®”‡ªìπµâÕß

Õ“»—¬‡§√◊ËÕß¡◊Õ√“§“·æß ‡™àπ thermocycler º≈

º≈‘µ‡ªìπ RNA  “¬‡¥’Ë¬«®÷ß‰¡àµâÕß¡’¢—ÈπµÕπ dena-

turation °àÕπ°“√µ√«®À“¥â«¬ probe ·≈–¡’‚Õ°“ 

ªπ‡ªóôÕπµË”‡π◊ËÕß®“°∑”ªØ‘°‘√‘¬“„πÀ≈Õ¥‡¥’¬«·≈–

º≈º≈‘µ‡ªìπ RNA ÷́Ëß‰¡à‡ ∂’¬√

¡’°“√π”«‘∏’π’È ‰ª„™âµ√«®À“‡™◊ÈÕ ‡™àπ M.

tuberculosis, C. trachomatis, N. gonorrhoeae,

MRSA(11)

Strand displacement amplification (SDA)

ªí®®ÿ∫—π¡’°“√æ—≤π“‡∑§π‘§π’È„Àâ¡’ 2 ¢—ÈπµÕπ

‰¥â·°à °“√ √â“ß‡ªÑ“À¡“¬ (target generation) ·≈–

°“√‡æ‘Ë¡®”π«π‡ªÑ“À¡“¬ (target amplification) „π

¢—ÈπµÕπ°“√ √â“ß‡ªÑ“À¡“¬®–‡√‘Ë¡µâπ¥â«¬ denatu-

ration ¢Õß DNA µâπ·∫∫ “¬§Ÿà·¬°ÕÕ°‡ªìπ

 “¬‡¥’Ë¬«·≈â«·µà≈– “¬®–®—∫°—∫™ÿ¥ primer ´÷Ëß

ª√–°Õ∫¥â«¬ 2 primers ‰¥â·°à bumper primer

(BP) ·≈– amplification primer (AP) ‚¥¬ ampli-

fication primer ¡’µ”·Àπàß∑’Ë∂Ÿ°µ—¥‰¥â¥â«¬‡Õπ‰´¡å

restriction endonuclease ‡™àπ BsoBI (C∇YCGRG)

∑’Ëª≈“¬ 5û   à«π bumper primer ®– —Èπ°«à“·≈–

®—∫∑’Ëµ”·Àπàß upstream µàÕµ”·Àπàß∑’Ë®—∫¢Õß am-

plification primer  „π¢—ÈπµÕππ’È DNA polymerase

´÷Ëß‰¡à¡’ƒ∑∏‘Ï exonuclease ·µà¡’§ÿ≥ ¡∫—µ‘∑”„Àâ

‡°‘¥°“√·∑π∑’Ë “¬ DNA (strand displacement)

‰¥â ®– √â“ß “¬ DNA ®“°∑—Èß Õß primer ‰ªæ√âÕ¡Ê

°—π ‚¥¬„™â dNTPs ´÷Ëßª√–°Õ∫¥â«¬ dUTP, dATP,

dGTP ·≈– thiolated dCTP (Cs) ¢≥– √â“ß

º≈º≈‘µ®“° bumper primer ®–∑”„Àâ‡°‘¥ dis-

placement ¢Õßº≈º≈‘µ∑’Ë ‰¥â®“° amplification

primer º≈º≈‘µ∑’Ë‰¥â “¡“√∂®—∫°—∫ primer Õ’°™ÿ¥∑’Ë

‡ªìπ opposite-strand bumper ·≈– amplification

primer ∑”„Àâ‡°‘¥°“√ √â“ßº≈º≈‘µ∑’Ë‡ªìπ§Ÿà ¡°—∫

º≈º≈‘µ∑’Ë‰¥â®“° primer ™ÿ¥·√°·µà∫√‘‡«≥ clea-

vage site ¢Õß‡Õπ‰´¡å BsoBI ∑’Ë‡ªìπ C ®–°≈“¬

‡ªìπ Cs º≈º≈‘µ∑’Ë‰¥â®–‡¢â“ Ÿà¢—ÈπµÕπ°“√‡æ‘Ë¡®”π«π

‡ªÑ“À¡“¬‚¥¬‡Õπ‰´¡å BsoBI ®–µ—¥ DNA ‰¥â “¬

‡¥’¬« (nick) ‡π◊ËÕß®“°µ”·Àπàß∑’Ë‡Õπ‰´¡åµ—¥ “¬

µ“√“ß∑’Ë 1. ‡ª√’¬∫‡∑’¬∫‡Õπ‰´¡å∑’Ë„™â„π nucleic acid sequence-based amplification (NASBA) ·≈– transcrip-
tion-mediated amplification (TMA)

              ‡Õπ‰´¡å               NASBA                   TMA

Reverse transcriptase (RT) Avian myeloblastosis virus RT RT ∑’Ë¡’ endogenous RNase H activity

RNase RNase H

RNA polymerase T7 bacteriophage RNA polymerase T7 bacteriophage RNA polymerase
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Àπ÷Ëß‡ªìπ C Õ’° “¬Àπ÷Ëß‡ªìπ Cs (‡√’¬°«à“ hemi-

modified restriction endonuclease sequence)

´÷Ëßµ”·Àπàß nicked π’È‡ªìπµ”·Àπàß∑’Ë DNA poly-

merase ®–¡“®—∫·≈â«‡√‘Ë¡ √â“ßº≈º≈‘µ “¬„À¡à·∑π∑’Ë

DNA  “¬‡¥‘¡ (strand displacement) ¡’°“√‡æ‘Ë¡

®”π«π¢Õßº≈º≈‘µ∑’Ë¡’ hemimodified restriction site

·≈â«‡°‘¥¢—ÈπµÕπ nick ·≈– displacement È́”

À≈“¬Ê√Õ∫®π¡’°“√‡æ‘Ë¡®”π«π‡ªÑ“À¡“¬·∫∫ expo-

nential º≈º≈‘µ∑’Ë‰¥â®–µ√«®À“¥â«¬ probe ∑’Ëµ‘¥

©≈“° ’ fluorescent „π√Ÿª·∫∫‡¥’¬«°—∫„π real-time

PCR  πÕ°®“°π’È SDA  “¡“√∂π”¡“„™âµ√«®À“

RNA ‚¥¬‡æ‘Ë¡¢—ÈπµÕπ reverse transcription (RT-

SDA) ·≈â«„™â cDNA ‡ªìπµâπ·∫∫‡æ◊ËÕ‡æ‘Ë¡®”π«π

º≈º≈‘µµàÕ‰ª «‘∏’π’È¡’§«“¡‰«‡æ’¬ßæÕ„π°“√µ√«®

À“‰¥â∂÷ß 10-50 copy ¢Õß‡ªÑ“À¡“¬ ‚¥¬„™â‡«≈“

ª√–¡“≥ 30 π“∑’∂÷ß 2 ™—Ë«‚¡ß(12) (√Ÿª∑’Ë 4)

√Ÿª∑’Ë 4. Strand displacement amplification (SDA)

BP: bumper primer; AP: amplification primer
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¢âÕ¥’¢Õß«‘∏’π’È §◊Õ À≈—ß®“° denaturation „π

¢—ÈπµÕπ‡√‘Ë¡µâπ·≈â«¢—ÈπµÕπ‡æ‘Ë¡®”π«π∑”∑’ËÕÿ≥À¿Ÿ¡‘

§ß∑’Ë (isothermal amplification) ®÷ß‰¡àµâÕßÕ“»—¬

thermocycler ∑’Ë¡’√“§“·æß ¢âÕ®”°—¥¢Õß«‘∏’π’È §◊Õ

°“√‡æ‘Ë¡®”π«π∑’ËÕÿ≥À¿Ÿ¡‘ 52.5o´ ´÷Ëß‰¡à Ÿß¡“°π—°

Õ“®∑”„Àâ‡°‘¥°“√‡æ‘Ë¡®”π«π·∫∫‰¡à®”‡æ“–‚¥¬

‡©æ“– „π°√≥’∑’Ëª√‘¡“≥ DNA „πµ—«Õ¬à“ß¡’πâÕ¬ ´÷Ëß

¡’º≈„Àâ§«“¡‰«¢Õß«‘∏’π’È≈¥≈ß Õ“®·°âªí≠À“¥â«¬°“√

‡æ‘Ë¡ stringency ‚¥¬°“√„ à organic solvent À√◊Õ

‡ª≈’Ë¬π‰ª„™â DNA polymerase ™π‘¥∑’Ë∑π§«“¡

√âÕπ‡æ◊ËÕ„Àâ¡’§«“¡®”‡æ“–¡“°¢÷Èπ(13)

¡’°“√π”«‘∏’π’È ‰ª„™â„π°“√µ√«®À“‡™◊ÈÕ ‡™àπ C.

trachomatis, N. gonorrhoeae

Loop-mediated amplification (LAMP)

‡ªìπ°“√‡æ‘Ë¡®”π«π DNA ∑’ËÕÿ≥À¿Ÿ¡‘§ß∑’Ë

(isothermal amplification) ‚¥¬Õ“»—¬‡Õπ‰´¡å Bst

DNA polymerase ´÷Ëß¡’§ÿ≥ ¡∫—µ‘ strand dis-

placement ·≈–∑”ß“π∑’ËÕÿ≥À¿Ÿ¡‘ 60-65o´ ·≈–

™ÿ¥¢Õß primer ®”π«π∂÷ß 4-6 primer ª√–°Õ∫¥â«¬

inner ·≈– outer primer Õ¬à“ß≈–§Ÿà ·≈– loop

primer Õ’° 1 §Ÿà ‡æ◊ËÕ‡æ‘Ë¡§«“¡‰«¢ÕßªØ‘°‘√‘¬“ ‡√‘Ë¡

µâπªØ‘°‘√‘¬“ √â“ß “¬ DNA ∑’Ëµ”·Àπàß¢Õß inner

primer ÷́Ëß®—∫∑’Ëª≈“¬∑—Èß 2 ¥â“π µ“¡¥â«¬°“√‡æ‘Ë¡

º≈º≈‘µ∑’Ëµ”·Àπàß¢Õß outer primer ∑—Èßª≈“¬ 2 ¥â“π

‡°‘¥ strand displacement ¢Õßº≈º≈‘µ®“° inner

primer À≈ÿ¥ÕÕ°¡“‡ªìπ DNA  “¬‡¥’Ë¬« ÷́Ëß°“√

ÕÕ°·∫∫ primer ∑”„Àâ‡°‘¥°“√®—∫‡ªìπ loop ∑—Èß 2

ª≈“¬ ‡¡◊ËÕ‡¢â“ Ÿà¢—ÈπµÕπ cycling amplification ®–

∑”„Àâ‡°‘¥°“√‡æ‘Ë¡º≈º≈‘µ‚¥¬„™â self-structure

‡ªìπµâπ·∫∫·≈– √â“ß “¬¥â«¬ self-primed ·≈–

inner primer ∑’Ë®—∫∫√‘‡«≥ loop ‡°‘¥°“√‡æ‘Ë¡®”π«π

„π√Õ∫∂—¥‰ªÕ¬à“ßµàÕ‡π◊ËÕß®π‡°‘¥º≈º≈‘µ ÿ¥∑â“¬∑’Ë

ª√–°Õ∫¥â«¬À≈“¬Ê loop ¢Õß target sequence

∑’Ë́ È”Ê°—π ¡’√Ÿª√à“ß§≈â“¬¥Õ°°–À≈Ë” (cauliflower-like

structure)(14)  (√Ÿª∑’Ë 5)

¢âÕ¥’¢Õß«‘∏’π’È §◊Õ ¡’§«“¡‰« Ÿßæ∫«à“¡’§«“¡

‰«°«à“«‘∏’ PCR ¥—Èß‡¥‘¡ª√–¡“≥ 10-100 ‡∑à“·≈–

§«“¡®”‡æ“– Ÿß¡“°‡π◊ËÕß®“°„™â primer À≈“¬§Ÿà ‰¡à

µâÕß„™â thermocycler ´÷Ëß¡’√“§“·æß ‰¥âº≈º≈‘µ

ª√‘¡“≥¡“°„π‡«≈“Õ—π√«¥‡√Á«¿“¬„π‡«≈“ª√–¡“≥ 1

™—Ë«‚¡ß µ√«®À“º≈º≈‘µ‰¥âßà“¬ Õ“®‡ÀÁπº≈º≈‘µ‰¥â

®“°°“√¥Ÿ§«“¡¢ÿàπ¥â«¬µ“‡ª≈à“´÷Ëß‡°‘¥®“°°“√µ°

µ–°Õπ¢Õß magnesium pyrophosphate ®÷ßÕ“®

π”‰ªæ—≤π“‡ªìπ point-of-care testing (POCT)

‰¥â À√◊ÕÕ“®µ√«®À“º≈º≈‘µ‚¥¬„™â agarose gel

electrophoresis ‡ÀÁπ‡ªìπ multiple bands À≈“¬Ê

¢π“¥ À√◊Õ«—¥ª√‘¡“≥º≈º≈‘µ¥â«¬‡§√◊ËÕß spectro-

photometry ¢âÕ®”°—¥¢Õß«‘∏’π’È §◊Õ °“√ÕÕ°·∫∫

primer ∑”‰¥â¬“° µâÕßÕ“»—¬ºŸâ¡’§«“¡™”π“≠·≈–

ª√– ∫°“√≥å Ÿß ·≈–Õ“®µâÕß„™â software ∑’Ë®”‡æ“–

„π°“√ÕÕ°·∫∫ À≈—ß®“°π—ÈπµâÕß∑”°“√∑¥ Õ∫

®π°«à“®–‰¥â™ÿ¥ primer ∑’Ë‡À¡“– ¡ ¡’§«“¡‰«·≈–

§«“¡®”‡æ“– Ÿß ´÷ËßÕ“®„™â√–¬–‡«≈“π“π √“§“Õ“®

·æß‡π◊ËÕß®“°®”π«π·≈–ª√‘¡“≥ primer ·≈–

‡Õπ‰´¡å∑’Ë„™â

¡’°“√π”«‘∏’π’È ‰ª„™â„π°“√µ√«®À“‡™◊ÈÕ ‡™àπ

Mycobacterium, Clostridium difficile, Myco-

plasma pneumoniae, group A ·≈– B strepto-

cocci, Bordetella pertussis

Helicase-dependent amplification (HDA)

¢—ÈπµÕπ·√°„™â‡Õπ‰´¡å helicase ‡æ◊ËÕ§≈“¬

‡°≈’¬« “¬ DNA µâπ·∫∫·≈–„Àâ§ß‡ªìπ “¬‡¥’Ë¬«

¥â«¬ ssDNA-binding protein  ∑”„Àâ primer ¡“

®—∫µ”·Àπàß‡ªÑ“À¡“¬‰¥â ¢—Èπ∂—¥‰ª„™â DNA poly-

merase ∑’Ë¡’§ÿ≥ ¡∫—µ‘ strand displacement

 √â“ß¥’‡ÕÁπ “¬„À¡à®“°ª≈“¬ 3û ¢Õß·µà≈– primer
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√Ÿª∑’Ë 5. Loop-mediated amplification (LAMP)
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‡°‘¥‡ªìπº≈º≈‘µ “¬§Ÿà ´÷Ëß®–°≈“¬‡ªìπµâπ·∫∫·≈–

‡¢â“ Ÿà¢—ÈπµÕπ°“√‡æ‘Ë¡®”π«πº≈º≈‘µ„π√Õ∫µàÕÊ‰ª

·∫∫ exponential ∑ÿ°¢—ÈπµÕπ„™âÕÿ≥À¿Ÿ¡‘‡¥’¬«§ß∑’Ë

(isothermal amplification) ‰¡à®”‡ªìπµâÕß„™â

thermocycler µ√«®À“º≈º≈‘µ‰¥âÀ≈“¬«‘∏’‡™àπ‡¥’¬«

°—∫«‘∏’∑’Ë„™â ”À√—∫«‘∏’ PCR ·≈– real-time PCR

·≈–Õ“®π”‰ªæ—≤π“‡ªìπ POCT ‰¥â

¡’°“√π”«‘∏’π’È ‰ª„™â„π°“√µ√«®À“‡™◊ÈÕ ‡™àπ C.

difficile, group A ·≈– B Streptococcus(15)

µ—«§«∫§ÿ¡ (control)  ”À√—∫«‘∏’°“√µ√«®‚¥¬‡æ‘Ë¡

®”π«π “√æ—π∏ÿ°√√¡ (nucleic acid amplifica-

tion methods)

‡æ◊ËÕ„Àâ “¡“√∂·ª≈º≈°“√∑¥ Õ∫‰¥âÕ¬à“ß∂Ÿ°

µâÕß·≈–πà“‡™◊ËÕ∂◊Õ «‘∏’°“√µ√«®À“‡™◊ÈÕ·∫§∑’‡√’¬

°àÕ‚√§„πµ—«Õ¬à“ß∑“ß§≈‘π‘°µâÕß∑”°“√∑¥ Õ∫‚¥¬¡’

µ—«§«∫§ÿ¡§«∫§Ÿà‰ª¥â«¬‡ ¡Õ(16,17)  ´÷Ëß·∫àß‡ªìπ

1. µ—«§«∫§ÿ¡ªØ‘°‘√‘¬“°“√‡æ‘Ë¡®”π«π (am-

plification control) ‰¥â·°à

1.1 µ—«§«∫§ÿ¡∫«° (positive control) „™â

DNA ∑’Ë °—¥‰¥â®“° genome (genomic DNA) ¢Õß

‡™◊ÈÕ·∫§∑’‡√’¬ “¬æ—π∏ÿå¡“µ√∞“πÀ√◊Õ®“°∑’Ë‡æ“–

·¬°‰¥â®“°µ—«Õ¬à“ßºŸâªÉ«¬∑’Ë ‰¥â√—∫°“√√–∫ÿ¥â«¬«‘∏’

¡“µ√∞“π‡æ◊ËÕ¬◊π¬—π«à“‡ªìπ™π‘¥¢Õß‡™◊ÈÕ∑’ËµâÕß°“√

µ√«®À“ À√◊Õ„™âæ≈“ ¡‘¥∑’Ë¡’¬’π‡ªÑ“À¡“¬ ÷́Ëß¡’µ”·Àπàß

∑’Ë®—∫°—∫ primer ́ ÷Ëß‚¥¬∑—Ë«‰ªæ≈“ ¡‘¥®–¡’§«“¡‡ ∂’¬√

¡“°°«à“ genomic DNA §«√„Àâº≈°“√∑¥ Õ∫‡ªìπ

∫«°‡æ◊ËÕ· ¥ß«à“ à«πª√–°Õ∫¢ÕßªØ‘°‘√‘¬“§√∫∂â«π

·≈–„™âß“π‰¥â √«¡∑—ÈßªØ‘°‘√‘¬“¡’°√–∫«π°“√‡æ‘Ë¡

®”π«πÕ¬à“ß∂Ÿ°µâÕß∑’Ë ¿“«–‡À¡“– ¡

„π°√≥’∑’Ë‡ªìπ°“√∑¥ Õ∫‡™‘ß§ÿ≥¿“æ„Àâ

º≈‡ªìπ∫«°À√◊Õ≈∫ ‡™àπ «‘∏’ PCR ¥—Èß‡¥‘¡ „™âµ—«

§«∫§ÿ¡∫«° 1 À≈Õ¥ ‚¥¬„™âª√‘¡“≥∑’Ë¡“°°«à“ limit

of detection (LoD) ·≈–‡§¬∑¥ Õ∫·≈â««à“„Àâº≈

∫«° ·µà„π°√≥’∑’Ë‡ªìπ°“√∑¥ Õ∫‡™‘ßª√‘¡“≥ ‡™àπ

«‘∏’ real-time PCR §«√¡’µ—«§«∫§ÿ¡∫«°Õ¬à“ßπâÕ¬

2 À≈Õ¥‚¥¬„™âª√‘¡“≥µà“ß°—π·≈–Õ¬Ÿà „π¢Õ∫‡¢µ

ª√‘¡“≥‡™◊ÈÕ∑’Ëµ√«®À“ ́ ÷ËßÕ“®‡ªìπ à«πÀπ÷Ëß¢Õß stan-

dard curve

1.2 µ—«§«∫§ÿ¡≈∫ (negative control)

‡ªìπµ—«§«∫§ÿ¡∑’Ë ‰¡à¡’ “√æ—π∏ÿ°√√¡∑’Ëµ√«®À“ ‚¥¬

∑—Ë«‰ª„™â à«πª√–°Õ∫¢ÕßªØ‘°‘√‘¬“‡À¡◊Õπ°—∫µ—«Õ¬à“ß

·≈–µ—«§«∫§ÿ¡∫«°¬°‡«âπ„™âπÈ”À√◊Õ buffer ∑’Ëπ”¡“

„™â‡µ√’¬¡ªØ‘°‘√‘¬“·∑π°“√‡µ‘¡ “√æ—π∏ÿ°√√¡µâπ·∫∫

§«√„Àâº≈°“√∑¥ Õ∫‡ªìπ≈∫‡æ◊ËÕ· ¥ß«à“‰¡à¡’°“√

ªπ‡ªóôÕπ (contamination)  “√æ—π∏ÿ°√√¡À√◊Õ

º≈º≈‘µ¢Õß°“√‡æ‘Ë¡®”π«π„π à«πª√–°Õ∫¢Õß

ªØ‘°‘√‘¬“

2. µ—«§«∫§ÿ¡¿“¬„π (internal control, IC)

‚¥¬ÕÕ°·∫∫ primer Õ’° 1 §Ÿà  ”À√—∫µ√«®À“µ—«

§«∫§ÿ¡¿“¬„π´÷Ëß¡—°‡ªìπ¬’π∑’Ë®–µ√«®æ∫„πµ—«Õ¬à“ß

‡ ¡Õ ‰¥â·°à house-keeping gene ¢Õß‡™◊ÈÕ·∫§-

∑’‡√’¬ ‡™àπ ¬’π GAPDH (glyceraldehyde-3-phos-

phate dehydrogenase) À√◊Õ„π°√≥’µ—«Õ¬à“ß‡ªìπ

™π‘¥∑’Ë¡’‡´≈≈å¢Õß‚Œ ∑å (‡™àπ ªí  “«– ‡ ¡À–) Õ“®

„™â¬’π¢Õß‡´≈≈å eukaryote ‡™àπ ¬’π beta-actin µ—«

§«∫§ÿ¡¿“¬„π„Àâº≈∫«°· ¥ß«à“ ¿“«–∑’Ë„™â„π°“√

∑”ªØ‘°‘√‘¬“‡À¡“– ¡  “√æ—π∏ÿ°√√¡„πµ—«Õ¬à“ßÕ¬Ÿà

„π ¿“æ∑’Ë¥’ ‰¡à‡ ◊ËÕ¡ ¿“æ ·≈–‰¡à¡’µ—«¬—∫¬—Èß„π

ªØ‘°‘√‘¬“

3. µ—«§«∫§ÿ¡°“√ °—¥ “√æ—π∏ÿ°√√¡ (ex-

traction control) ‚¥¬°“√‡µ‘¡ (spike) µ—«§«∫§ÿ¡

∫«°≈ß‰ª„πµ—«Õ¬à“ß¢ÕßºŸâªÉ«¬·≈– °—¥ “√æ—π∏ÿ°√√¡

‰ªæ√âÕ¡°—∫µ—«Õ¬à“ß ‡ªìπµ—«§«∫§ÿ¡§ÿ≥¿“æ¢Õß¢—Èπ

µÕπ°“√ °—¥ “√æ—π∏ÿ°√√¡ À“°„Àâº≈∫«°· ¥ß«à“

¢—ÈπµÕπ°“√ °—¥ “√æ—π∏ÿ°√√¡ “¡“√∂°”®—¥µ—«
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¬—∫¬—Èß∑’ËÕ“®Õ¬Ÿà„πµ—«Õ¬à“ß‰¥â ·≈– “√æ—π∏ÿ°√√¡„π

µ—«Õ¬à“ßÕ¬Ÿà„π ¿“æ∑’Ë¥’

À“°º≈¢Õßµ—«§«∫§ÿ¡‰¡à‡ªìπ‰ªµ“¡∑’Ë§“¥

‰«â °≈à“«§◊Õ °√≥’µ—«§«∫§ÿ¡∫«°°≈—∫„Àâº≈≈∫Õ“®

‡°‘¥®“° à«πª√–°Õ∫„πªØ‘°‘√‘¬“∑’Ë„™â ‰¡à§√∫À√◊Õ‰¡à

‰¥â§ÿ≥¿“æÀ√◊Õ¢—ÈπµÕπ°“√‡æ‘Ë¡®”π«π¬—ß‰¡à ¡∫Ÿ√≥å

À“° extraction ·≈– internal control „Àâº≈≈∫

‚¥¬∑’Ë positive (amplification) control ¬—ß„Àâº≈

∫«°· ¥ß«à“À“°º≈¢Õß°“√∑¥ Õ∫µ—«Õ¬à“ß∑’Ë ‰¥â

‡ªìπº≈≈∫Õ“®‡ªìπº≈≈∫≈«ß´÷ËßÕ“®‡°‘¥®“°µ—«¬—∫¬—Èß

∑’Ëªπ¡“°—∫ “√æ—π∏ÿ°√√¡∑’Ë‡µ√’¬¡®“°µ—«Õ¬à“ß  à«π

°√≥’µ—«§«∫§ÿ¡≈∫°≈—∫„Àâº≈∫«°· ¥ß«à“º≈∫«°∑’Ë

‰¥â¢Õßµ—«Õ¬à“ß∑’Ë∑¥ Õ∫Õ“®‡ªìπº≈∫«°≈«ß´÷ËßÕ“®

‡°‘¥®“°ªØ‘°‘√‘¬“¡’°“√ªπ‡ªóôÕπµ—«Õ¬à“ßÕ◊Ëπ (carry-

over contamination) À√◊Õº≈º≈‘µ¢Õß PCR ®“°

ªØ‘°‘√‘¬“°àÕπÀπâ“π’ÈÕ¬Ÿà„π ‘Ëß·«¥≈âÕ¡¢ÕßÀâÕßªØ‘∫—µ‘

°“√∑’Ë·π«∑“ß°“√ªØ‘∫—µ‘¬—ß‰¡à¥’æÕ   à«π°√≥’¢π“¥

¢Õßº≈º≈‘µ PCR ∑’Ë‰¥â ‰¡à‡ªìπ‰ªµ“¡∑’Ë§“¥‰«â Õ“®

‡°‘¥®“° “√æ—π∏ÿ°√√¡µâπ·∫∫„πªØ‘°‘√‘¬“·µ°µà“ß

‰ª®“°∑’Ëπ”¡“„™âÕÕ°·∫∫ primer À√◊Õ ¿“«–∑’Ë„™â

‡™àπ „π°√≥’ªØ‘°‘√‘¬“ PCR ¡’§«“¡‡¢â¡¢âπ¢Õß MgCl2
À√◊ÕÕÿ≥À¿Ÿ¡‘„π¢—ÈπµÕπ annealing ¬—ß‰¡à‡À¡“– ¡

∑”„Àâ primer ®—∫°—∫ DNA µâπ·∫∫Õ¬à“ß‰¡à®”‡æ“–

πÕ°®“°π’È º≈°“√∑¥ Õ∫‡ªìπ≈∫¬—ßÕ“®‡°‘¥®“°

ªí≠À“¢Õß«‘∏’°“√µ√«®À“ ‡™àπ °“√¬âÕ¡¥Ÿ·∂∫ ’À√◊Õ

probe ‚¥¬ √ÿª À“°µ—«§«∫§ÿ¡„Àâº≈°“√∑¥ Õ∫∑’Ë

º‘¥‰ª®“°∑’Ë§«√®–‡ªìπ ∂◊Õ«à“‰¡à “¡“√∂·ª≈º≈¢Õß

µ—«Õ¬à“ß∑’Ë∑¥ Õ∫‰¥â µâÕß∑”°“√∑¥ Õ∫´È”

1.2 °“√µ√«®‚¥¬‰¡à‡æ‘Ë¡®”π«π°√¥π‘«§≈’Õ‘°
(non-amplified nucleic acid probe test-

ing À√◊Õ probe-based identification)

‡ªìπ°“√µ√«®‚¥¬Õ“»—¬ probe ´÷Ëß‰¥â√—∫°“√

ÕÕ°·∫∫„Àâ≈”¥—∫‡∫ ¡’§«“¡®”‡æ“–‡æ◊ËÕ√–∫ÿ™π‘¥

¢Õß‡™◊ÈÕ„πµ—«Õ¬à“ß‰¥â µ—«Õ¬à“ß‡™àπ hybridization ·≈–

DNA microarray Õ“®π”‰ª„™âµ√«®À“‡™◊ÈÕ„πµ—«Õ¬à“ß

‡™àπ µ—«Õ¬à“ß∑’Ë‡ªìπ¢Õß‡À≈« ‡π◊ÈÕ‡¬◊ËÕ (in situ hy-

bridization) À√◊Õµ—«Õ¬à“ß∑’ËªÑ“¬∫π ‰≈¥å À√◊ÕÕ“®

‡ªìπ DNA À√◊Õ RNA ∑’Ë °—¥‰¥â®“°‡™◊ÈÕ∑’Ë‡æ“–‰¥â

®“°µ—«Õ¬à“ß ‡ªìπ«‘∏’∑’Ë‡ ’Ë¬ßµàÕ°“√ªπ‡ªóôÕπµË”°«à“«‘∏’

µ√«®¥â«¬°“√‡æ‘Ë¡®”π«π°√¥π‘«§≈’Õ‘°  πÕ°®“°π’È

°“√„™â probe ∑’Ë®”‡æ“–‡æ◊ËÕ√–∫ÿ™π‘¥¢Õß‡™◊ÈÕÕ“®

π”‰ª„™âµ√«®À“º≈º≈‘µ∑’Ë ‰¥â®“°°“√‡æ‘Ë¡®”π«π

(amplified products) ¡“°àÕπ·≈â«°Á‰¥â ‡™àπ „π

real-time PCR

Hybridization

‡ªìπ«‘∏’∑’Ë „™â probe ∑’ËÕÕ°·∫∫„Àâ¡’§«“¡

®”‡æ“–µàÕ‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§∑’ËµâÕß°“√µ√«®À“

‡æ◊ËÕ„Àâ probe  “¡“√∂®—∫ (hybridize) ·≈–√–∫ÿ

™π‘¥¢Õß‡™◊ÈÕ‰¥â ´÷Ëß probe Õ“®‡ªìπ DNA  “¬‡¥’Ë¬«

(DNA probe) À√◊Õ RNA (RNA probe) ∑’Ë‡ªìπ

oligonucleotide  “¬ —ÈπÊ ¢π“¥ª√–¡“≥ 18-30

‡∫  ÷́Ëß¡’≈”¥—∫‡∫ ‡ªìπ§Ÿà ¡ (complementary)

°—∫µ”·Àπàß‡ªÑ“À¡“¬ ∑’Ëπ‘¬¡ §◊Õ ∫√‘‡«≥®”‡æ“–

√–¥—∫ species (species-specific region) ¢Õß¬’π

16S rDNA  ªí®®ÿ∫—π¡’°“√æ—≤π“„™â peptide nucleic

acid (PNA) probe(18) ´÷Ëß‰¥â®“°°“√ —ß‡§√“–Àå‚¥¬

¡’ nucleobase ‡À¡◊Õπ„π DNA ·µà¡’ peptide ‡ªìπ

backbone ·∑π∑’Ë phosphate sugar æ∫«à“ PNA

probe  “¡“√∂®—∫°—∫ DNA À√◊Õ RNA ‡ªÑ“À¡“¬

‰¥â·πàπ¢÷Èπ ∑πµàÕ‡Õπ‰´¡å DNAse À√◊Õ proteinase

∑’ËÕ“®Õ¬Ÿà„πµ—«Õ¬à“ß‰¥â  πÕ°®“°π’È°“√‰¡à¡’ª√–®ÿ

∑”„Àâ¡’§ÿ≥ ¡∫—µ‘ hydrophobic ®÷ßºà“π‡¢â“‰ª„π

‡´≈≈å¢Õß‡™◊ÈÕ·∫§∑’‡√’¬‰¥â¥’¢÷Èπ ®÷ßÕ“®π”¡“„™âµ√«®

À“‡™◊ÈÕ„π ‡¡’¬√åµ—«Õ¬à“ß‰¥â



502 ‡«™»“ µ√å√à«¡ ¡—¬ Úıı˘

°“√„™â probe hybridization µ√«®À“ DNA

À√◊Õ RNA ‡ªÑ“À¡“¬¢Õß‡™◊ÈÕ à«π„À≠àÕ¬Ÿà∫π·ºàπ

°√ÕßÀ√◊Õ·ºàπ§È”®ÿπ ‡™àπ nitrocellulose À√◊Õ

nylon membrane (solid-phase hybridization)

À√◊ÕÕ¬Ÿà„π‡π◊ÈÕ‡¬◊ËÕ (in situ hybridization)  πÕ°®“°

π’È «‘∏’°“√∑¥ Õ∫Õ“®¡’™◊ËÕ‡√’¬°∑’Ë· ¥ß∂÷ß≈—°…≥–

‡©æ“–¢Õß«‘∏’°“√µ√«® ¬°µ—«Õ¬à“ß‡™àπ „π°√≥’∑’Ë

π” DNA ¢Õß‡™◊ÈÕ‰ª®ÿ¥ (dot) À√◊ÕÀ¬Õ¥„π™àÕß

(slot) „Àâµ√÷ßÕ¬Ÿà∫π·ºàπ°√Õß ‡√’¬°«à“ dot À√◊Õ

slot blot hybridization µ“¡≈”¥—∫  À“°∑”°“√ °—¥

DNA À√◊Õ RNA ®“°‡™◊ÈÕ·∫§∑’‡√’¬·≈â«π”‰ª·¬°

µ“¡¢π“¥¥â«¬°√–· ‰øøÑ“ (gel electrophoresis)

°àÕπ¬â“¬≈ß∫π·ºàπ°√Õß ‡√’¬°«à“ Southern ·≈–

Northern blot hybridization µ“¡≈”¥—∫  „π°√≥’

∑’Ë‡ªìπ°“√µ√«®À“‡™◊ÈÕ„π‡π◊ÈÕ‡¬◊ËÕ‚¥¬„™â probe ∑’Ëµ‘¥

©≈“° ’ fluorescent ‡√’¬°«à“ fluorescent in situ

hybridization (FISH) ‚¥¬¡’µ—«§«∫§ÿ¡∫«°‡ªìπ

genomic DNA ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ “¬æ—π∏ÿå¡“µ√-

∞“π∑’ËµâÕß°“√µ√«®À“ À√◊ÕÕ“®„™âæ≈“ ¡‘¥À√◊Õ

º≈º≈‘µ PCR ∑’Ë¡’¬’π‡ªÑ“À¡“¬∑—Èß¬’πÀ√◊Õ oligo-

nucleotide  —ß‡§√“–Àå‡©æ“– à«π∑’Ë probe ®—∫‰¥â

µ—«§«∫§ÿ¡≈∫‡ªìπ à«π¢Õß¬’π∑’Ë ‰¡à‡°’Ë¬«¢âÕß·≈–¡’

≈”¥—∫‡∫ ∑’Ë ‰¡à “¡“√∂®—∫°—∫ probe º≈¢Õßµ—«

§«∫§ÿ¡≈∫„™â‡ªìπ —≠≠“≥√–¥—∫ background

 “√æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ∑’ËÕ¬Ÿà„πµ—«Õ¬à“ßÀ√◊Õ∑’Ë

 °—¥ÕÕ°¡“·≈â«µâÕß‡ªìπ “¬‡¥’Ë¬«‡æ◊ËÕ„Àâ “¡“√∂

hybridize °—∫ probe ‰¥â  „π°√≥’µ√«®À“ RNA

¢Õß‡™◊ÈÕ´÷Ëß‡ªìπ “¬‡¥’Ë¬«Õ¬Ÿà·≈â« “¡“√∂®—∫°—∫ probe

‰¥â‡≈¬ ·µà°√≥’‡ªÑ“À¡“¬‡ªìπ DNA  “¬§ŸàµâÕß¡’

°“√‡µ√’¬¡µ—«Õ¬à“ß‡æ◊ËÕ·¬° DNA „Àâ‡ªìπ “¬‡¥’Ë¬«

°àÕπ ‡™àπ °“√„™â “√≈–≈“¬¥à“ß À≈—ß®“°π—Èπ π”

probe ¡“‡¢â“°√–∫«π°“√ªØ‘°‘√‘¬“ hybridization

‚¥¬∫à¡ probe °—∫µ—«Õ¬à“ß∑’Ë‡µ√’¬¡‰«â·≈â« §ÿ≥ ¡∫—µ‘

¢Õß probe (‡™àπ ™π‘¥ DNA/RNA/PNA §«“¡¬“«

≈”¥—∫‡∫ À√◊Õ %G+C) ·≈– ¿“«–∑’Ë„™â„π°“√∫à¡

·≈–≈â“ß (‡™àπ Õÿ≥À¿Ÿ¡‘ √–¬–‡«≈“„π°“√∫à¡ §«“¡

‡¢â¡¢âπ¢Õß‡°≈◊Õ„π hybridization ·≈– wash buffer)

¡’º≈µàÕ§«“¡®”‡æ“–·≈–§«“¡·πàπÀπ“ (strin-

gency) ¢Õß°“√®—∫°—π·∫∫§Ÿà ¡‡°‘¥‡ªìπ hybrid

√–À«à“ß probe ·≈–°√¥π‘«§≈’Õ‘°¢Õß‡™◊ÈÕ «‘∏’∑’Ë„™â

µ√«®«à“¡’°“√®—∫°—π¢Õß probe ·≈–°√¥π‘«§≈’Õ‘°

¢Õß‡™◊ÈÕ∑”‰¥â ‚¥¬„™â probe ∑’Ëµ‘¥©≈“°¥â«¬ “√

µà“ßÊ ‰¥â·°à  “√°—¡¡—πµ√—ß ’ À√◊Õ “√ª≈Õ¥

°—¡¡—πµ√—ß ’ ‡™àπ ‡Õπ‰´¡å peroxidase À√◊Õ alka-

line phosphatase  “√‡§¡’‡√◊Õß· ß (chemilumi-

nescence) À√◊Õ ’ fluorescent ·≈â«µ√«®À“ —≠-

≠“≥´÷Ëß· ¥ß«à“‡°‘¥ hybridization √–À«à“ß probe

·≈–‡ªÑ“À¡“¬‚¥¬„ à substrate ¢Õß‡Õπ‰´¡å·≈–/

À√◊Õ„™â‡§√◊ËÕß¡◊Õµ“¡§«“¡‡À¡“– ¡¢Õß√–∫∫∑’Ë

‡≈◊Õ°„™â À“°µ√«®æ∫ —≠≠“≥∑’Ë Ÿß°«à“ back-

ground ¢Õßµ—«§«∫§ÿ¡≈∫ „Àâ·ª≈º≈«à“‡ªìπ∫«°

· ¥ß∂÷ß°“√¡’‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë ß —¬„πµ—«Õ¬à“ß ∑”„Àâ

 “¡“√∂√–∫ÿ™π‘¥¢Õß‡™◊ÈÕµ“¡§«“¡®”‡æ“–¢Õß

probe ∑’Ëπ”¡“„™â  πÕ°®“°π’ÈÕ“®π” DNA À√◊Õ

RNA ¢Õß‡™◊ÈÕ„πµ—«Õ¬à“ß‰ªºà“π°“√‡æ‘Ë¡®”π«π

∫√‘‡«≥∑’Ë¡’°“√®—∫¢Õß probe ¥â«¬«‘∏’ PCR ‡æ◊ËÕ„Àâ

¡’ª√‘¡“≥¢Õß°√¥π‘«§≈’Õ‘°‡ªÑ“À¡“¬‡æ‘Ë¡¡“°¢÷Èπ

°àÕπ°“√∑” hybridization ‡ªìπ°“√‡æ‘Ë¡§«“¡‰«

·≈–§«“¡®”‡æ“–¢Õß«‘∏’∑¥ Õ∫(19)

«‘∏’ reverse hybridization ‡ªìπ°“√¥—¥·ª√

«‘∏’ hybridization ¥—Èß‡¥‘¡‚¥¬ ≈—∫„Àâ probe À≈“¬

™π‘¥∑’Ë¡’§«“¡®”‡æ“–µàÕ‡™◊ÈÕµà“ß™π‘¥°—πÀ√◊Õ®”‡æ“–

µàÕ¬’πÕ◊ËπÊ∑’ËµâÕß°“√∑√“∫ ‡™àπ ¬’π¥◊ÈÕ¬“ ‡ªìπ à«π∑’Ë

∂Ÿ°µ√÷ßÕ¬Ÿà§π≈–µ”·Àπàß∫π·ºàπ°√Õß‡¥’¬«°—π ·≈–

 “√æ—π∏°√√¡¢Õß‡™◊ÈÕ∑’Ë °—¥‰¥â®“°µ—«Õ¬à“ß´÷ËßÕ“®

π”‰ªºà“π°“√‡æ‘Ë¡®”π«π¥â«¬«‘∏’ PCR °àÕπ‡ªìπ



503§«“¡°â“«Àπâ“∑“ß‡∑§π‘§™’«‚¡‡≈°ÿ≈„π°“√«‘π‘®©—¬‚√§µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬  °π‘…∞“ ¿—∑√°ÿ≈

 à«π∑’Ë∂Ÿ°µ‘¥©≈“° À≈—ß®“°π—Èππ”‰ª∫à¡√à«¡°—π·≈â«

µ√«®À“ —≠≠“≥°“√‡°‘¥ hybridization ‡æ◊ËÕ„Àâ

 “¡“√∂√–∫ÿ™π‘¥¢Õß‡™◊ÈÕÀ√◊Õ°“√¡’¬’π¥◊ÈÕ¬“‰¥â «‘∏’π’È

¡’¢âÕ¥’ §◊Õ  “¡“√∂√–∫ÿ™π‘¥¢Õß‡™◊ÈÕÀ√◊Õ§ÿ≥ ¡∫—µ‘

Õ◊Ëπ∑’Ëµ√«®À“‚¥¬∑”ªØ‘°‘√‘¬“§√—Èß‡¥’¬« ®÷ß –¥«°

√«¥‡√Á«·≈–„™âª√‘¡“≥µ—«Õ¬à“ßπâÕ¬°«à“«‘∏’ hybridi-

zation ¥—Èß‡¥‘¡∑’Ë∑”·¬°°—π‚¥¬„™â·µà≈– probe

µ—«Õ¬à“ß°“√π”«‘∏’π’È ‰ª„™âµ√«®À“‡™◊ÈÕ ‰¥â·°à

line probe assay (LiPA) ‡™àπ ™ÿ¥µ√«® INNO-

LiPA Rif.TB(20,21) ‡ªìπ·∫∫ strip ∑’Ë¡’ probe À≈“¬

™π‘¥‡ªìπ·∂∫Õ¬Ÿà∑’Ëµ”·Àπàßµà“ß°—π∫π·ºàπ°√Õß ÷́Ëß

ª√–°Õ∫¥â«¬ probe ¡’§«“¡®”‡æ“–‡æ◊ËÕ„™â√–∫ÿ‡™◊ÈÕ

M. tuberculosis complex æ√âÕ¡°—∫ probe ´÷Ëß

‡ªìπ à«π¢Õß¬’π rpoB ∑’Ë‡ªìπ wild type (wild-

type probe) ·≈–∑’Ë¡’°“√°≈“¬æ—π∏ÿåµ”·Àπàßµà“ßÊ

(mutation probe) ´÷Ëß‡°’Ë¬«°—∫°“√¥◊ÈÕ rifampicin

„™âµ√«® Mycobacterium ´÷Ëß‡®√‘≠„πÕ“À“√‡≈’È¬ß

‡™◊ÈÕÀ√◊Õµ—«Õ¬à“ß‡ ¡À–ºŸâªÉ«¬∑’Ë „Àâº≈¬âÕ¡ AFB

‡ªìπ∫«° ‡¡◊ËÕπ” DNA ∑’Ë °—¥®“°µ—«Õ¬à“ß¡“‡æ‘Ë¡

®”π«π∫√‘‡«≥∑’Ë®”‡æ“–¢Õß ‡™◊ÈÕ M. tuberculosis

complex ·≈– à«π¢Õß¬’π rpoB  ¥â«¬«‘∏’ PCR

æ√âÕ¡∑—Èßµ‘¥©≈“°º≈º≈‘µ¥â«¬ biotin ·≈â«π”¡“∫à¡

°—∫ strip ∑”„Àâ “¡“√∂¬◊π¬—π«à“‡ªìπ‡™◊ÈÕ M. tuber-

culosis complex ·≈–¡’¬’π¥◊ÈÕ rifampicin À√◊Õ‰¡à

™ÿ¥µ√«® INNO-LiPA MYCOBACTERIA v2(22)

À≈—°°“√·≈–«‘∏’§≈â“¬°—∫ INNO-LiPA Rif.TB ·µà

µà“ß°—π∑’Ë probe ∫π·ºàπ°√Õß ‡ªìπ à«π¢Õß 16s-

23s rDNA spacer ∑’Ë·µ°µà“ß°—π∑”„Àâ “¡“√∂„™â

√–∫ÿ Mycobacterium ‰¥â∂÷ß 16 species

Microarray

‡ªìπ°“√¥—¥·ª√«‘∏’ Southern blot hybridi-

zation ∑’Ë§≈â“¬°—∫ reverse hybridization ·µà‡ªìπ

·∫∫ high-throughput ÷́Ëß„™â‡∑§‚π‚≈¬’∑’Ë “¡“√∂

µ√÷ß probe ®”π«π¡“°Õ¬Ÿà∫πæ◊Èπ∑’Ë®”°—¥‡æ◊ËÕ„Àâ

µ√«®À“‡ªÑ“À¡“¬‰¥âæ√âÕ¡°—π„π§√—Èß‡¥’¬« ®÷ß∑”„Àâ

°“√∑¥ Õ∫√«¥‡√Á«¢÷Èπ °“√ª√–¬ÿ°µå„™â„π°“√µ√«®

À“‡™◊ÈÕ·∫§∑’‡√’¬Õ“»—¬ probe ∑’Ë “¡“√∂„™â®”·π°

™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ ‡™àπ probe ∑’Ë¡’ à«π¢Õß¬’π

16s rDNA À√◊Õ à«π¢Õß¬’π∑’Ë®”‡æ“–µàÕ genus,

species À√◊Õ strain À√◊Õ probe ∑’Ë®”‡æ“–µàÕ¬’π∑’Ë

 π„®Õ◊ËπÊ ‡™àπ ¬’π¥◊ÈÕ¬“ ¬’π°≈“¬æ—π∏ÿå ¬’π √â“ß

 “√æ‘… ¬’π∑’Ë∫àß™’È«à“‡ªìπ “¬æ—π∏ÿå°àÕ‚√§(23)

Õ“®·∫àß DNA microarray ‡ªìπ 2 √Ÿª·∫∫

„À≠àÊ §◊Õ √Ÿª·∫∫∑’Ë probe µ√÷ßÕ¬Ÿà∫π·ºàπ§È”®ÿπ

(Õ“®‡√’¬°«à“ gene chip) ‡™àπ  ‰≈¥å°√–®° À√◊Õ

silica wafer (solid surface array) ·≈–√Ÿª·∫∫∑’Ë

probe µ√÷ßÕ¬Ÿà°—∫ microsphere À√◊Õ bead ∑’ËÕ¬Ÿà

„π “√≈–≈“¬ (liquid À√◊Õ suspension array)

Õ“®·∫àß microarray µ“¡®”π«π™π‘¥¢Õß probe

∑’Ë„™âÕÕ°‡ªìπ ·∫∫ low-density array ¡’ probe ∑’Ë

·µ°µà“ß°—π®”π«π‰¡à¡“°∂÷ß‡ªìπ√âÕ¬™π‘¥ Õ“®„™â

probe ∑’Ë‰¥â®“°°“√ —ß‡§√“–Àå‡ªìπ oligonucleotide

 “¬‡¥’Ë¬«À√◊Õ‡ªìπ PCR amplicon À√◊Õ cDNA

æ‘¡æåÀ√◊Õµ√÷ß≈ß∫π solid phase ‚¥¬∑—Ë«‰ª probe

Õ“®¬“«ª√–¡“≥ 50-800 ‡∫  ´÷Ëß probe ∑’Ë§àÕπ

¢â“ß¬“«∑”„Àâ‡æ‘Ë¡§«“¡‰«„π°“√µ√«®®—∫‡ªÑ“À¡“¬

·µà‡ªìπ°“√≈¥§«“¡®”‡æ“–¥â«¬ ·µà≈– probe ®÷ß¡’

´È” (replicate) ‡æ◊ËÕ‡æ‘Ë¡§«“¡®”‡æ“–   à«π·∫∫

high-density array Õ“®¡’®”π«π probe ‰¥â‡ªìπ

À¡◊Ëπ∂÷ß‡ªìπ≈â“π™π‘¥¢÷Èπ°—∫«—µ∂ÿª√– ß§å°“√„™âß“π

´÷ËßµâÕßÕ“»—¬‡∑§‚π‚≈¬’„π°“√ —ß‡§√“–Àå probe

·∫∫ in situ synthesis À√◊Õ„™â«‘∏’ random bead

array ∑”„Àâ¡’ probe ∑’Ë·µ°µà“ß°—π‡ªìπ®”π«π¡“°

∫π chip À√◊Õ bead ‚¥¬ probe ¡—°¡’¢π“¥ —ÈπÊ

ª√–¡“≥ 20-25 ‡∫ ·µà®–¡’À≈“¬ È́”‡æ◊ËÕ‡æ‘Ë¡§«“¡
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™π‘¥„¥∫â“ß ·≈–·ª≈º≈µ“¡µ”·Àπàß∫π chip À√◊Õ

™π‘¥¢Õß bead ∑’Ë∑√“∫Õ¬Ÿà°àÕπ·≈â««à“¡’ probe ´÷Ëß

®”‡æ“–µàÕ°“√√–∫ÿ™π‘¥¢Õß‡™◊ÈÕÀ√◊Õ¬’π∑’Ë π„® ‡™àπ

¬’π¥◊ÈÕ¬“ ¬’π √â“ß “√æ‘… À√◊Õ°“√°≈“¬æ—π∏ÿå ‚¥¬

∫“ßµ”·Àπàß∫π chip ¡’ DNA ¢Õßº≈º≈‘µ PCR

À√◊Õ oligonucleotide  “¬‡¥’Ë¬« —ß‡§√“–Àå∑’Ë

 “¡“√∂®—∫°—∫µ—«Õ¬à“ß‰¥â·≈–∑’Ë¡’≈”¥—∫‡∫ ·µ°µà“ß

®π‰¡à “¡“√∂®—∫°—∫µ—«Õ¬à“ß‰¥â‡ªìπµ—«§«∫§ÿ¡∫«°

·≈–µ—«§«∫§ÿ¡≈∫µ“¡≈”¥—∫ ‡æ◊ËÕ· ¥ß«à“¢—ÈπµÕπ

°“√∑¥ Õ∫∂Ÿ°µâÕß·≈– ¿“«–∑’Ë„™â‡À¡“– ¡ ·≈–

µ—«§«∫§ÿ¡≈∫∑”„Àâ∑√“∫ —≠≠“≥„π√–¥—∫ back-

ground(24) (√Ÿª∑’Ë 6)

πÕ°®“°π’È «‘∏’ microarray ¬—ß∂Ÿ°π”¡“„™â

®”‡æ“–„π°“√µ√«®®—∫  ”À√—∫¢—ÈπµÕπ°“√µ√«®

∑”‰¥â‚¥¬π” DNA ¢Õß‡™◊ÈÕ∑’Ë °—¥‰¥âÀ√◊Õ à«π„À≠à

®–∑”°“√‡æ‘Ë¡®”π«π∫√‘‡«≥‡ªÑ“À¡“¬°àÕπ¥â«¬«‘∏’

PCR æ√âÕ¡µ‘¥©≈“° ‡™àπ  ’ fluorescent ·≈â«

π”¡“·¬°„Àâ‡ªìπ “¬‡¥’Ë¬«°àÕππ”¡“∫à¡°—∫ probe

array ·≈â«µ√«®À“°“√®—∫°—∫ probe ∑’Ë‡ªìπ§Ÿà ¡

‚¥¬Õ“»—¬‡§√◊ËÕß¡◊Õµ√«® —≠≠“≥ „π√Ÿª·∫∫ chip

´÷Ëßµ√÷ß probe „πµ”·Àπàß∑’Ë√–∫ÿ·πàπÕπ À√◊Õ„π

°√≥’¢Õß bead ®—¥„Àâ probe ·µà≈–™π‘¥„™â bead

∑’Ë¡’§«“¡µà“ß°—π À√◊Õ„™â probe ·µà≈–™π‘¥µ‘¥©≈“°

(tag) À√◊Õ¡’ à«π¢Õß DNA barcode ∑’Ë·µ°µà“ß°—π

´÷Ëß¡’¢âÕ¡Ÿ≈∫—π∑÷°‰«â ∑”„Àâ “¡“√∂Õà“πº≈‰¥âÕ¬à“ß

√«¥‡√Á«·≈–·¡àπ¬”«à“µ—«Õ¬à“ß∑’Ë∑¥ Õ∫®—∫°—∫ probe

√Ÿª∑’Ë 6. Microarray
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µ√«®À“°“√· ¥ßÕÕ°¢Õß¬’π‚¥¬π” RNA ∑’Ë °—¥®“°

‡™◊ÈÕ·≈â«·ª≈ß‡ªìπ cDNA æ√âÕ¡µ‘¥©≈“°°àÕππ”¡“

∫à¡°—∫ probe array  ªí®®ÿ∫—π«‘∏’ microarray ‰¡à‰¥â

∂Ÿ°®”°—¥„Àâ probe µâÕßÕ¬Ÿà„π√Ÿª DNA ‡∑à“π—Èπ ¬°

µ—«Õ¬à“ß‡™àπ ¡’°“√ª√–¬ÿ°µå„™â peptide À√◊Õ pro-

tein microarray ‡æ◊ËÕµ√«®À“·Õπµ‘∫Õ¥’∑’Ë®”‡æ“–

µàÕ‡™◊ÈÕ„π´’√—Ë¡ºŸâªÉ«¬ °“√„™â antibody microarray

„™âµ√«®À“·Õπµ‘‡®πÀ√◊Õ biomarker „πµ—«Õ¬à“ß

ºŸâªÉ«¬(25)

¢âÕ¥’¢Õß«‘∏’ microarray(26,27) §◊Õ  “¡“√∂

∑√“∫º≈‰¥â „π‡«≈“Õ—π√«¥‡√Á«  “¡“√∂„Àâ¢âÕ¡Ÿ≈

ª√‘¡“≥¡“° ‚¥¬„™â‡æ’¬ßµ—«Õ¬à“ß‡¥’¬« ÷́Ëß¢÷Èπ°—∫

®”π«π™π‘¥¢Õß probe ∑’Ë„™â  ·µà¡’¢âÕ®”°—¥ §◊Õ °“√

∑¥ Õ∫¬—ß¡’√“§“·æß Õ“®¬—ß‰¡à¡’°“√®—¥∑” probe

array  ”À√—∫‡™◊ÈÕ∑’ËµâÕß°“√µ√«®À“ °“√∑¥ Õ∫∑’Ë¡’

®”Àπà“¬¡’§«“¡·µ°µà“ß°—π ¡’§«“¡‰«·≈–§«“¡

®”‡æ“–¢÷Èπ°—∫ probe ∑’ËÕÕ°·∫∫®÷ßµâÕß∑”°“√

ª√–‡¡‘π°àÕπ‡≈◊Õ°¡“„™â  ∫“ß°“√∑¥ Õ∫∑”‰¥â‡æ’¬ß

§√—Èß≈– 1 µ—«Õ¬à“ß∑”„Àâ ‰¡à‡À¡“–°—∫°“√π”¡“„™â„π

°√≥’∑’Ë¡’µ—«Õ¬à“ß§√—Èß≈–¡“°Ê ‡™àπ °√≥’∑’Ë¡’°“√√–∫“¥

·µàÕ“®‡À¡“– ¡°«à“„π°“√π”¡“„™â„π°√≥’ºŸâªÉ«¬

«‘°ƒµ∑’ËÕ“°“√‰¡à®”‡æ“–·≈–µâÕß°“√∑√“∫‡™◊ÈÕ°àÕ

‚√§‡æ◊ËÕ„Àâ ‰¥â√—∫°“√√—°…“∑’Ë∂Ÿ°µâÕß‡À¡“– ¡Õ¿“¬„π

‡«≈“Õ—π√«¥‡√Á«

DNA sequencing

ªí®®ÿ∫—π°“√∫Õ°§«“¡„°≈â™‘¥∑“ß “¬«‘«—≤π“-

°“√ (phylogeny) Õ“»—¬°“√‡ª√’¬∫‡∑’¬∫§«“¡

‡À¡◊Õπ·≈–§«“¡µà“ß„π≈”¥—∫‡∫  DNA ¢Õß

genome „π°“√®—¥∑”Õπÿ°√¡«‘∏“π (molecular

taxonomy) ‡æ◊ËÕ®”·π°™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ Õ“®

„™â‡∑§π‘§·≈–¬’π‡ªÑ“À¡“¬∑’Ë·µ°µà“ß°—π‡ªìπµ—«

°”Àπ¥°“√®”·π°‡™◊ÈÕ„π√–¥—∫ genus, species ·≈–

strain «‘∏’∑’Ë∂◊Õ‡ªìπ«‘∏’¡“µ√∞“π (gold standard)

„π°“√„™â·¬° species §◊Õ «‘∏’ DNA-DNA hy-

bridization ‚¥¬°“√»÷°…“ DNA-DNA reassociation

kinetics √–À«à“ß genome ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ 2

™π‘¥‡æ◊ËÕ„™âµ√«®À“ DNA homology ‚¥¬¡’À≈—°

‡°≥±å«à“À“°®–®—¥‡™◊ÈÕ∑—Èß Õß™π‘¥„ÀâÕ¬Ÿà„π species

‡¥’¬«°—π‰¥â°ÁµàÕ‡¡◊ËÕ genome ¢Õß∑—Èß Õß®—∫°—π

(hybridize) ‰¥â‡°‘π°«à“√âÕ¬≈– 70 (≥√âÕ¬≈– 70 DNA-

DNA relatedness) ·≈–§«“¡·µ°µà“ß¢Õß Tm

(∆Tm) ÷́Ëß· ¥ß∂÷ß§«“¡¡—Ëπ§ß„π°“√®—∫°—π¢Õß

heteroduplex √–À«à“ß DNA ¢Õß‡™◊ÈÕ∑—Èß ÕßπâÕ¬

°«à“√âÕ¬≈– 5 ·µà«‘∏’¥—ß°≈à“«π’È ‰¡à “¡“√∂·¬°§«“¡

·µ°µà“ß„π√–¥—∫µË”°«à“ species (intraspecies)

‰¥â ·≈–‡ªìπ«‘∏’∑’Ë¬ÿàß¬“°„™â‡«≈“π“π µâÕßÕ“»—¬ºŸâ¡’

§«“¡™”π“≠ „™â DNA ª√‘¡“≥¡“° §à“„™â®à“¬ Ÿß

¥—ßπ—Èπ„πªí®®ÿ∫—π«‘∏’∑’Ë‰¥â√—∫°“√¬Õ¡√—∫‚¥¬∑—Ë«‰ª„Àâ„™â

®”·π°·≈–√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ §◊Õ °“√À“

≈”¥—∫‡∫ ¢Õß¬’π 16s rDNA ‡π◊ËÕß®“°¬’ππ’È‡ªìπ

house keeping gene ∑’Ëæ∫„π‡™◊ÈÕ·∫§∑’‡√’¬‡°◊Õ∫

∑ÿ°™π‘¥ ¡’§«“¡Õπÿ√—°…å√–À«à“ß‡™◊ÈÕ·∫§∑’‡√’¬∑’ËÕ¬Ÿà

„π phylogeny „°≈â‡§’¬ß°—π·≈–¡—°‰¡à·µ°µà“ß°—π

√–À«à“ß strain °“√‡ª≈’Ë¬π·ª≈ß≈”¥—∫‡∫ ®÷ß¡’

§«“¡ —¡æ—π∏å°—∫ “¬«‘«—≤π“°“√ ¬’π 16s rDNA ¡’

¢π“¥ª√–¡“≥ 1,500 §Ÿà‡∫  ‚¥¬ª°µ‘≈”¥—∫‡∫ 

∫√‘‡«≥ª≈“¬ 5û ·≈– 3û ®–‡À¡◊Õπ°—π„π‡™◊ÈÕ·∫§-

∑’‡√’¬‡°◊Õ∫∑ÿ°™π‘¥®÷ß‡À¡“–π”¡“„™â„π°“√ÕÕ°·∫∫

universal primer ÷́Ëß “¡“√∂„™â ‰¥â°—∫‡™◊ÈÕ·∫§∑’‡√’¬

 à«π„À≠à·¡â«à“®–‰¡à∑√“∫™π‘¥¡“°àÕπ ¢π“¥¢Õß¬’π

16s rDNA ¡’§«“¡‡À¡“– ¡ ”À√—∫°“√‡æ‘Ë¡®”π«π

¥â«¬«‘∏’ PCR ·≈–¡’¢âÕ¡Ÿ≈‡æ’¬ßæÕ„π°“√π”≈”¥—∫

‡∫ ∑’Ë ‰¥â¡“„™âª√–¡«≈º≈∑“ß “√ π‡∑» (infor-

matics) µàÕ‰ª(28,29)

¢—ÈπµÕπ°“√À“≈”¥—∫‡∫ ‡√‘Ë¡®“°°“√ °—¥
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DNA ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë‰¥â®“°°“√‡æ“–·¬°‡™◊ÈÕ

À√◊Õ®“°µ—«Õ¬à“ß∑“ß§≈‘π‘°‚¥¬µ√ß·≈â«π”¡“‡æ‘Ë¡

®”π«π∫√‘‡«≥∑’ËµâÕß°“√À“≈”¥—∫‡∫ ¥â«¬«‘∏’ PCR

∑’Ëπ‘¬¡„™â¡“°∑’Ë ÿ¥ §◊Õ ∫√‘‡«≥ 500 ‡∫ ·√°®“°

ª≈“¬ 5û ¢Õß¬’π  16s rDNA „π¢—ÈπµÕππ’ÈÕ“®

„™â dUTP ·∑π dTTP ·≈–‡Õπ‰´¡å uracil N-

glycosylase ‡æ◊ËÕ≈¥°“√ªπ‡ªóôÕπ ·≈â«®÷ßπ”™‘Èπ à«π

∑’Ë ‰¥â ‰ªÀ“≈”¥—∫‡∫  «‘∏’¥—Èß‡¥‘¡„π°“√À“≈”¥—∫‡∫ 

DNA ‰¥â·°à «‘∏’∑“ß‡§¡’ (chemical method À√◊Õ

Maxam and Gilbert method) ‡ªìπ«‘∏’∑’Ë¬ÿàß¬“°

·≈–µâÕß„™â “√°—¡¡—πµ√—ß ’ ®÷ß‰¡à‡ªìπ∑’Ëπ‘¬¡„™â

ªí®®ÿ∫—π«‘∏’∑’Ëπ‘¬¡„™âÀ“≈”¥—∫‡∫ Õ“»—¬À≈—°°“√¢Õß

«‘∏’∑“ß‡Õπ‰´¡å (enzymatic method À√◊Õ dideoxy

termination method À√◊Õ Sanger method) ´÷Ëß

Õ“»—¬ªØ‘°‘√‘¬“∑’Ë‡ªìπ°“√‡≈’¬π·∫∫°“√ √â“ß DNA

 “¬„À¡à¥â«¬‡Õπ‰´¡å DNA polymerase ÷́Ëß¡—°„™â

™π‘¥∑’Ë¡’§ÿ≥ ¡∫—µ‘ proofreading ‡æ◊ËÕ≈¥§«“¡

º‘¥æ≈“¥¢Õß°“√Õà“π≈”¥—∫‡∫  ‚¥¬¡’ DNA ¢Õß

µ—«Õ¬à“ß∑¥ Õ∫‡ªìπµâπ·∫∫ „™â oligonucleotide

primer ‡¥’Ë¬«¢π“¥ 20-25 ‡∫  ÷́Ëß®—∫∑’Ëª≈“¬¢Õß

™‘Èπ à«π∑’ËµâÕß°“√À“≈”¥—∫‡∫   πÕ°®“°°“√„™â

dNTPs ª°µ‘‡ªìπ à«πª√–°Õ∫·≈â«  à«πª√–°Õ∫∑’Ë

 ”§—≠¢ÕßÀ≈—°°“√π’È §◊Õ dideoxynucleotide

(ddNTPs ‰¥â·°à ddATP, ddCTP, ddGTP, ddTTP)

∑’Ë ¡’ ‚§√ß √â“ß‡À¡◊Õπ dNTPs ∑—Èß ’Ë™π‘¥ ¬°‡«âπ

¢“¥À¡Ÿà ›OH ∑’Ëµ”·Àπàß§“√å∫Õπµ—«∑’Ë 3 ´÷Ëß®”‡ªìπ

µàÕ°“√ √â“ßæ—π∏– phosphodiester °—∫ nucleo-

tide µ—«∂—¥‰ª  ¥—ßπ—ÈπÀ“°¡’°“√‡µ‘¡ ddNTPs µ—«„¥

µ—«Àπ÷Ëß®–∑”„Àâ°“√ —ß‡§√“–Àå “¬ DNA À¬ÿ¥≈ß´÷Ëß

‡ªìπ°“√À¬ÿ¥·∫∫ ÿà¡ „π∑’Ë ÿ¥®–‰¥âº≈º≈‘µ®”π«π

¡“°∑’Ë¡’¢π“¥µà“ß°—π‡æ’¬ßÀπ÷Ëß nucleotide ‚¥¬µ—«

 ÿ¥∑â“¬‡ªìπÀπ÷Ëß„π ddNTPs µ“¡≈”¥—∫‡∫ ¢Õß

DNA µâπ·∫∫ «‘∏’¥—Èß‡¥‘¡∑”°“√µ‘¥©≈“° DNA

 “¬„À¡à¥â«¬ “√°—¡¡—πµ√—ß ’·≈–π”¡“·¬°¥â«¬

°√–· ‰øøÑ“·≈â«π”¡“‡√’¬ß‡æ◊ËÕÀ“≈”¥—∫‡∫  ·µà„π

ªí®®ÿ∫—π„™â “√ª≈Õ¥°—¡¡—πµ√—ß ’ ‚¥¬µ‘¥©≈“°

ddNTPs ·µà≈–™π‘¥¥â«¬ ’ fluorescent µà“ß ’°—π

·≈â«π”º≈º≈‘µ∑’Ë ‰¥â¡“‡¢â“‡§√◊ËÕßÕ—µ‚π¡—µ‘ (auto-

mated DNA sequencer) ÷́Ëß¡’ à«πª√–°Õ∫¢Õß

capillary electrophoresis „™â„π°“√·¬° “¬ DNA

º≈º≈‘µ∑’Ë¡’¢π“¥µà“ß°—π·≈–¡’®ÿ¥µ√«®®—∫ —≠≠“≥

fluorescent µà“ß ’°—π∑’Ë¡“®“° ddNTP µ—« ÿ¥

∑â“¬¢Õß·µà≈– “¬·≈â«π”¢âÕ¡Ÿ≈∑’Ë ‰¥â¡“ª√–¡«≈

«‘‡§√“–Àå‰¥âº≈‡ªìπ≈”¥—∫‡∫ ¢Õß DNA µâπ·∫∫∑—Èß

 “¬‰¥â ‚¥¬∑—Ë«‰ª®–∑”°“√À“≈”¥—∫‡∫ ¢Õß™‘Èπ à«π

∑’ËµâÕß°“√∑—Èß Õß “¬∑’Ë‡ªìπ§Ÿà ¡ §◊Õ  “¬ sense

·≈– antisense ‚¥¬∑”ªØ‘°‘√‘¬“·¬°°—π·≈–„™â primer

´÷Ëß®—∫∑’Ëª≈“¬§π≈–¢â“ß ·≈â«π”¢âÕ¡Ÿ≈∑’Ë ‰¥â®“°∑—Èß

 Õß “¬¡“ª√–¡«≈º≈√à«¡°—π‡æ◊ËÕ¬◊π¬—π§«“¡∂Ÿ°

µâÕß¢Õß≈”¥—∫‡∫ ®–∑”„Àâº≈∑’Ë‰¥â·¡àπ¬”¢÷Èπ ªí®®—¬

 ”§—≠∑’Ë¡’º≈µàÕ§ÿ≥¿“æ¢Õß≈”¥—∫‡∫ ∑’Ë ‰¥â ‰¥â·°à

§ÿ≥¿“æÀ√◊Õ§«“¡∫√‘ ÿ∑∏‘Ï¢Õß DNA µâπ·∫∫·≈–

«‘∏’°“√ °—¥ DNA À“°‰¥âº≈≈”¥—∫‡∫ ∑’Ë¡’§ÿ≥¿“æ

‰¡à¥’ ‡™àπ ≈”¥—∫‡∫ ‰¡à ¡∫Ÿ√≥å ¡’™àÕß«à“ß (sequence

gap) ≈”¥—∫‡∫ ∑’ËÕà“π‰¥â ‰¡à·πàπÕπ (ambiguity)

‚¥¬‡©æ“–∫√‘‡«≥ª≈“¬∑—Èß Õß¢â“ß„°≈â°—∫ primer

¡—°‰¡à “¡“√∂Õà“π≈”¥—∫‡∫ ‰¥â™—¥‡®π ∂â“¡’®”π«π

¡“°·≈–§«“¡¬“«¡“°æÕÕ“®¡’º≈µàÕ°“√√–∫ÿ™π‘¥

¢Õß‡™◊ÈÕ·≈–≈¥§«“¡·¡àπ¬”¢Õß«‘∏’π’È≈ß À“°¡’

‡§√◊ËÕß¡◊Õ automated DNA sequencer „πÀâÕß

ªØ‘∫—µ‘°“√ √–¬–‡«≈“∑’Ë„™â„π°“√À“≈”¥—∫‡∫ ·≈–

 “¡“√∂ÕÕ°º≈ (turnaround time) ‰¥âÕ“®„™â

‡«≈“‰¡à‡°‘π 24 ™—Ë«‚¡ß «‘∏’π’È∑”„Àâ„πªí®®ÿ∫—π°“√

µ√«®À“≈”¥—∫‡∫ ∑”‰¥âßà“¬  –¥«° √«¥‡√Á«¢÷Èπ √“§“

∂Ÿ°≈ß ®÷ß¡’‚Õ°“ π”¡“„™â„π∑“ß§≈‘π‘°‰¥â¡“°¢÷Èπ

‚¥¬∑—Ë«‰ª°“√µ√«®À“≈”¥—∫‡∫ ®–π”¡“„™â„π
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°√≥’∑’Ë‡æ“–·¬°‡™◊ÈÕ´÷Ëß§“¥«à“‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬°àÕ

‚√§®“°µ—«Õ¬à“ß‰¥â·≈â« ·µà„™â«‘∏’¥—Èß‡¥‘¡´÷Ëß à«π„À≠à

‡ªìπ°“√µ√«® phenotype ¢Õß‡™◊ÈÕ ‡™àπ «‘∏’µ√«®∑“ß

™’«‡§¡’ À√◊Õ„™â«‘∏’ matrix-assisted laser desorp-

tion ionization-time of flight (MALDI-TOF) ÷́Ëß

√«¥‡√Á«·≈–√“§“∂Ÿ°°«à“ („π°√≥’∑’Ë¡’‡§√◊ËÕß¡◊Õ) ·≈â«

·µà¬—ß‰¡à “¡“√∂„™â®”·π°·≈–√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ‰¥â

‡π◊ËÕß®“°„Àâº≈∑¥ Õ∫°”°«¡‰¡àπà“‡™◊ËÕ∂◊ÕÀ√◊ÕÕ“®

µâÕß„™â«‘∏’µ√«®∑“ß™’«‡§¡’∑’Ë¬ÿàß¬“° —́∫´âÕπ‡æ‘Ë¡‡µ‘¡

À√◊Õ„™â„π°√≥’‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§‡®√‘≠™â“À√◊Õ‰¡à

‡®√‘≠„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â‡ªìπª°µ‘À√◊Õ°√≥’‰¥â√—∫

¬“µâ“π®ÿ≈™’æ¡“°àÕπÀ√◊Õ„™â°—∫µ—«Õ¬à“ß∑’Ë¡’‡™◊ÈÕµ“¬

‡™àπ ™‘Èπ‡π◊ÈÕ∑’Ë‡ªìπ FFPE À√◊Õ„™â„π°√≥’°“√‡æ“–‡™◊ÈÕ

‰¡àæ∫‡™◊ÈÕ‡®√‘≠®“°µ—«Õ¬à“ß®“°ºŸâªÉ«¬·µàµ√«®¥â«¬«‘∏’

PCR ‚¥¬„™â universal primer µàÕ¬’π 16s rDNA

·≈â«„Àâº≈∫«°°≈à“« §◊Õ ‰¥âº≈º≈‘µ®“°°“√‡æ‘Ë¡

®”π«π∑”„Àâ§“¥«à“¡’‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§„πµ—«Õ¬à“ß

®÷ßµâÕß°“√√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ¥â«¬°“√À“≈”¥—∫‡∫ ¢Õß

™‘Èπ à«π¥—ß°≈à“«  ‚¥¬∑—Ë«‰ª∂◊Õ«à“≈”¥—∫‡∫ Õ¬à“ßπâÕ¬

500 ‡∫ ®“°ª≈“¬ 5û ¢Õß¬’π 16s rDNA ‡æ’¬ßæÕ

„π°“√®”·π°™π‘¥¢Õß‡™◊ÈÕÕ¬à“ßπâÕ¬∂÷ß√–¥—∫ genus

·≈– ”À√—∫‡™◊ÈÕ∫“ß™π‘¥Õ“®√–∫ÿ‰¥â∂÷ß√–¥—∫ species

°“√π”≈”¥—∫‡∫ ∑’Ë‰¥â¡“«‘‡§√“–Àå·≈–√–∫ÿ™π‘¥¢Õß

‡™◊ÈÕ·∫§∑’‡√’¬§«√¡’≈”¥—∫‡∫ ∑’Ëπà“‡™◊ËÕ∂◊ÕÕ¬à“ßπâÕ¬

300 ‡∫ ¢÷Èπ‰ª∑’Ë “¡“√∂‡∑’¬∫‡§’¬ß (align) °—∫

≈”¥—∫‡∫ Õâ“ßÕ‘ß‡æ◊ËÕ„Àâ§√Õ∫§≈ÿ¡∫√‘‡«≥∑’Ë¡’°“√

·ª√º—π (variable) ‡æ’¬ßæÕµàÕ°“√®”·π°·≈–

√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ‰¥â °“√‡ª√’¬∫‡∑’¬∫≈”¥—∫‡∫ ∑”‰¥â

‚¥¬π”º≈≈”¥—∫‡∫ ‰ª ◊∫§âπ·≈–‡ª√’¬∫‡∑’¬∫°—∫

¢âÕ¡Ÿ≈„π∞“π¢âÕ¡Ÿ≈´÷Ëßªí®®ÿ∫—π¡’¢âÕ¡Ÿ≈≈”¥—∫‡∫ ¢Õß

¬’π 16s rDNA ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬¡“°‡æ’¬ßæÕ∑’Ë®–

π”¡“„™â‡ª√’¬∫‡∑’¬∫‡æ◊ËÕ®”·π°·≈–√–∫ÿ™π‘¥¢Õß

‡™◊ÈÕ·∫§∑’‡√’¬ à«π„À≠à ·≈–¬—ß¡’¢âÕ¡Ÿ≈∑’Ë∑—π ¡—¬‡æ‘Ë¡

¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß(28,30) ®”π«π·≈–§ÿ≥¿“æ¢Õß¢âÕ¡Ÿ≈

„π∞“π¢âÕ¡Ÿ≈∑’Ë‡≈◊Õ°¡“„™âÕâ“ßÕ‘ß¡’§«“¡ ”§—≠µàÕ

°“√√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬‰¥âÕ¬à“ß∂Ÿ°µâÕß·≈–

·¡àπ¬” ∞“π¢âÕ¡Ÿ≈¡’∑—Èß∑’Ë‡ªìπ·∫∫ “∏“√≥– ‡™àπ

GenBank, European molecular biology labora-

tory (EMBL), nucleotide sequence database,

DNA data bank of Japan (DDBJ), ribosomal

database project (RDP), Greengenes, Silva

·≈–∞“π¢âÕ¡Ÿ≈∑’ËµâÕß‡ ’¬§à“„™â®à“¬‡æ◊ËÕ„Àâ‡¢â“∂÷ß¢âÕ¡Ÿ≈

‰¥â ‡™àπ SmartGene, Isentio, MicroSeq ‚¥¬∞“π

¢âÕ¡Ÿ≈ “∏“√≥–¡’®”π«π¢âÕ¡Ÿ≈¡“°°«à“·µà¡’§«“¡

πà“‡™◊ËÕ∂◊ÕµË”°«à“∞“π¢âÕ¡Ÿ≈∑’Ë¡’°√√¡ ‘∑∏‘Ï‡π◊ËÕß®“°

∞“π¢âÕ¡Ÿ≈ “∏“√≥–‡ªî¥„Àâ∫—π∑÷°¢âÕ¡Ÿ≈‰¥âÕ¬à“ßÕ‘ √–

‚¥¬‰¡à¡’√–∫∫°≈—Ëπ°√ÕßÀ√◊Õµ√«® Õ∫®÷ß¡’‚Õ°“ ∑’Ë

¢âÕ¡Ÿ≈®–º‘¥æ≈“¥ ‰¡à ¡∫Ÿ√≥å ·≈–‰¡à∑—π ¡—¬¡“°°«à“

¥—ßπ—Èπ§«√æ‘®“√≥“‡≈◊Õ°„™â¢âÕ¡Ÿ≈∑’Ë¡’§ÿ≥¿“æ¥’®“°

∞“π¢âÕ¡Ÿ≈∑’Ëπà“‡™◊ËÕ∂◊Õ·≈–µ√«® Õ∫·À≈àß∑’Ë¡“¥â«¬

§«“¡√–¡—¥√–«—ß

µ“¡‡°≥±å¢Õß the clinical and laboratory

standards institute (CLSI) π”§à“√âÕ¬≈–∑’Ë‡À¡◊Õπ

°—π (percent identity) ¡“„™â‡ªìπ‡°≥±å„π°“√√–∫ÿ

™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ à«π„À≠à¬°‡«âπ aerobic

actinomycetes ·≈– mycobacteria ´÷Ëß§à“√âÕ¬≈–

∑’Ë‡À¡◊Õπ°—πÀ¡“¬∂÷ß√âÕ¬≈–¢Õß®”π«π‡∫ ∑’Ë‡À¡◊Õπ

°—π√–À«à“ß≈”¥—∫‡∫ ¢Õß¬’π 16s rDNA ∑’Ë‰¥â·≈–

≈”¥—∫‡∫ Õâ“ßÕ‘ß„π∫√‘‡«≥∑’Ëπ”¡“‡∑’¬∫‡§’¬ß°—π ‚¥¬

∂◊Õ«à“À“°≈”¥—∫‡∫ ¢Õß¬’π 16s rDNA ∑’Ë‰¥â‡À¡◊Õπ

°—∫≈”¥—∫‡∫ Õâ“ßÕ‘ß∑’Ëπà“‡™◊ËÕ∂◊ÕÕ¬à“ßπâÕ¬√âÕ¬≈– 99

(>√âÕ¬≈– 99.0 identity)  “¡“√∂√“¬ß“π√–∫ÿ™π‘¥

¢Õß‡™◊ÈÕ‰¥â∂÷ß√–¥—∫ species À“°‡À¡◊Õπ°—πÕ¬à“ß

πâÕ¬√âÕ¬≈– 97 (>√âÕ¬≈– 97.0 identity)  √–∫ÿ™π‘¥

‰¥â∂÷ß√–¥—∫ genus À“°‡À¡◊Õπ°—ππâÕ¬°«à“√âÕ¬≈–

97 ·µàÕ¬à“ßπâÕ¬√âÕ¬≈– 95 (<√âÕ¬≈– 97.0 ·µà >√âÕ¬
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≈– 95.0 identity)   “¡“√∂√“¬ß“π„π√–¥—∫

genus ∑’Ë„°≈â‡§’¬ß∑’Ë ÿ¥ ·µàÀ“°§«“¡‡À¡◊Õπ°—πµË”

°«à“√âÕ¬≈– 95 (<√âÕ¬≈– 95.0 identity) Õ“®‡°‘¥

®“°¢âÕ¡Ÿ≈„π∞“π¢âÕ¡Ÿ≈‰¡à‡æ’¬ßæÕÀ√◊ÕÕ“®®—¥‡ªìπ

species „À¡à∑’Ë ‰¡à‡§¬¡’√“¬ß“π¡“°àÕπ ‡°≥±å¥—ß

°≈à“«π’È „™â ‡ªìπ·π«∑“ßªØ‘∫—µ‘∑—Ë«‰ª‡æ◊ËÕ„Àâ ‡ªìπ

¡“µ√∞“π‡¥’¬«°—π¢ÕßÀâÕßªØ‘∫—µ‘°“√ ”À√—∫√“¬ß“π

º≈°“√√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬‚¥¬Õ“»—¬≈”¥—∫

‡∫ ¢Õß¬’π 16s rDNA ·µàÕ“®‰¡à‡À¡◊ÕπÕ¬à“ß

 ¡∫Ÿ√≥å°—∫‡°≥±å∑’Ë„™â ”À√—∫®”·π°™π‘¥¢Õß‡™◊ÈÕ

µ“¡Õπÿ°√¡«‘∏“π (taxonomical classification)

´÷Ëß¬—ß¡’°“√ª√—∫ª√ÿßÕ¬Ÿà‡ªìπ√–¬–  πÕ°®“°π’È ¬—ß‰¡à¡’

‡°≥±å∑’Ë·πàπÕπ ”À√—∫≈”¥—∫‡∫ ¢Õß¬’πÕ◊ËπÊ

¢âÕ¥’¢Õß«‘∏’À“≈”¥—∫‡∫  §◊Õ  “¡“√∂„™âµ√«®

√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ°àÕ‚√§‰¥â ‚¥¬‰¡à®”‡ªìπµâÕß‡æ“–

‡™◊ÈÕ¢÷Èπ®“°µ—«Õ¬à“ß „Àâº≈°“√∑¥ Õ∫∑’Ë·πàπÕπ‚¥¬

¡’§«“¡º—π·ª√√–À«à“ßµ—«Õ¬à“ßÀ√◊ÕÀâÕßªØ‘∫—µ‘°“√

(sample-to-sample ·≈– lab-to-lab variability)

πâÕ¬°«à“«‘∏’∑“ß™’«‡§¡’·≈–«‘∏’ MALDI-TOF  ‡ªìπ

«‘∏’∑’Ë¡’§«“¡·¡àπ¬” Ÿß‚¥¬∫Õ°°“√‡ª≈’Ë¬π·ª≈ß‰¥â

·¡â‡æ’¬ß 1 µ”·Àπàß®÷ß‡ªìπ«‘∏’¡“µ√∞“π„π°“√∫Õ°

°“√°≈“¬æ—π∏ÿå ‡™àπ ¬’π¥◊ÈÕ¬“ À√◊Õ polymorphism

´÷Ëß·¡àπ¬”°«à“°“√µ√«®¥â«¬«‘∏’ PCR À√◊Õ°“√„™â

probe „π hybridization À√◊Õ microarray „π

°√≥’∑’Ë·¡â¢âÕ¡Ÿ≈≈”¥—∫‡∫ ¬—ß‰¡à “¡“√∂√–∫ÿ™π‘¥¢Õß

‡™◊ÈÕ‰¥â·πàπÕπ·µàÕ¬à“ßπâÕ¬√–∫ÿ‰¥â«à“„°≈â‡§’¬ß°—∫‡™◊ÈÕ

·∫§∑’‡√’¬™π‘¥„¥¡“°∑’Ë ÿ¥°Á¬—ß∂◊Õ«à“‡ªìπª√–‚¬™πå„π

°“√π”‰ª„™â«‘π‘®©—¬À√◊Õ√—°…“‡∫◊ÈÕßµâπ·≈–π”‰ª√–∫ÿ

™π‘¥¢Õß‡™◊ÈÕ∑’Ë·πàπÕπ¥â«¬«‘∏’Õ◊Ëπ‡æ‘Ë¡‡µ‘¡µàÕ‰ª

«‘∏’µ√«®À“≈”¥—∫‡∫ ¢Õß¬’π 16s rDNA ¡’

¢âÕ®”°—¥„π°“√π”‰ª„™â(29)  ‰¥â·°à µâÕßÕ“»—¬ºŸâ¡’

§«“¡™”π“≠∑“ß‡∑§π‘§¥â“π™’«‚¡‡≈°ÿ≈  ªí®®ÿ∫—π¬—ß

¡’√“§“·æß‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’∑“ß™’«‡§¡’æ◊Èπ∞“π·≈–«‘∏’

MALDI-TOF (À“°¡’‡§√◊ËÕß¡◊Õ) ®÷ß§«√„™â„π°√≥’∑’Ë

«‘∏’‡À≈à“π—Èπ‰¡à “¡“√∂√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ‰¥â·≈â« „π

°√≥’„™â°“√‡æ‘Ë¡®”π«π¬’π 16s rDNA ‚¥¬µ√ß®“°

µ—«Õ¬à“ß∑“ß§≈‘π‘°À“°¡’‡™◊ÈÕ·∫§∑’‡√’¬À≈“¬™π‘¥ªπ

‡ªóôÕπ®–‰¥âº≈º≈‘µ∑’Ë‡ªìπ à«πº ¡¢Õß‡™◊ÈÕÀ≈“¬™π‘¥

∑”„Àâ¬“°µàÕ°“√µ√«®À“·≈–Õà“πº≈≈”¥—∫‡∫  ¬—ß

‰¡à¡’‡°≥±å„π°“√√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ∑’ËÕ¬Ÿà „π·µà≈–

species (intraspecies)  „π°√≥’∑’Ë‡ªìπ species

„À¡à́ ÷Ëß¬—ß¡’¢âÕ¡Ÿ≈„π∞“π¢âÕ¡Ÿ≈πâÕ¬À√◊Õ¬—ß‰¡à ¡∫Ÿ√≥å

∑”„Àâ°“√®”·π°‡ªìπ species π—ÈπÊ¬—ß‰¡à·¡àπ¬”

À√◊Õ‰¡àπà“‡™◊ËÕ∂◊Õ ¢âÕ¡Ÿ≈∑’ËÕ¬Ÿà„π∞“π¢âÕ¡Ÿ≈´÷Ëßπ”¡“„™â

‡ª√’¬∫‡∑’¬∫·¬° species À“°‰¥â¡“®“°‡™◊ÈÕ strain

µâπ·∫∫ (type strain) ‡æ’¬ß∫“ß™π‘¥Õ“®‰¡à „™à

µ—«·∑π∑’Ë¥’À“°¡’§«“¡·µ°µà“ß®“° ¡“™‘° à«π„À≠à

„π species π—Èπ  „π‡™◊ÈÕ·∫§∑’‡√’¬∫“ß™π‘¥ æ∫«à“

«‘∏’π’È ‰¡à Õ¥§≈âÕß°—∫«‘∏’°“√µ√«®À“ DNA homology

´÷Ëß‡ªìπ«‘∏’¡“µ√∞“π¥—Èß‡¥‘¡∑’Ë‡ªìπ gold standard

(µ“√“ß∑’Ë 2) °≈à“«§◊Õ·¡â«à“≈”¥—∫‡∫ ¢Õß¬’π 16s

rDNA ¢Õß‡™◊ÈÕ∑’Ë‡ªìπµ—«·∑π¢Õß·µà≈– species ®–

¡’§à“ percent identity ‡°‘π°«à“√âÕ¬≈– 99 ·µàæ∫

«à“¡’§à“ DNA homology µË”°«à“√âÕ¬≈– 70 √«¡∑—Èß

Õ“®¡’§«“¡·µ°µà“ß∑“ß™’«‡§¡’Õ¬à“ß™—¥‡®π

πÕ°®“°π’È °“√√–∫ÿ™π‘¥¢Õß‡™◊ÈÕÕ“®‰¡à

 “¡“√∂µ—¥ ‘π„Àâ·πàπÕπ‰¥âÀ“°æ∫«à“≈”¥—∫‡∫ ¢Õß

¬’π 16s rDNA ¢Õß‡™◊ÈÕ∑’ËµâÕß°“√®”·π°™π‘¥¡’

§«“¡·µ°µà“ß®“° species ∑’Ë„°≈â‡§’¬ß¡“°∑’Ë ÿ¥

·≈–„°≈â‡§’¬ß≈”¥—∫∂—¥‰ª µË”°«à“√âÕ¬≈– 0.5 (À√◊Õ¡’

percent identity °—∫∑—Èß 2 species ¡“°°«à“√âÕ¬≈–

99.5) ·≈–„π‡™◊ÈÕ∫“ß™π‘¥∑’Ë¡’¬’π 16s rDNA À≈“¬

copies „π genome ‡™àπ Aeromonas veronii ¡’

¡“°∂÷ß 6 copies  ·≈–¡’§«“¡·µ°µà“ß√–À«à“ß copy

‡°‘π°«à“√âÕ¬≈– 1.5 (intragenomic heteriogeneity)

¥—ßπ—ÈπÀ“°‰¡à “¡“√∂„™â‡æ’¬ß≈”¥—∫‡∫ ¢Õß¬’π 16s
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µ“√“ß∑’Ë 2. µ—«Õ¬à“ß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë¡’ªí≠À“„π°“√„™â≈”¥—∫‡∫ ¢Õß¬’π 16s rDNA ®”·π°™π‘¥

Genus Species

Aeromonas A. veronii

Bacillus B. anthracis, B. cereus, B. globisporus, B. psychrophilus

Bordetella B. bronchiseptica, B. parapertussis, B. pertussis

Burkholderia B. cocovenenans, B. gladioli, B. pseudomallei, B. thailandensis

Campylobacter Non-jejuni-coli group

Clostridium C. botulinum, C. sporogenes

Edwardsiella E. tarda, E. hoshinae, E. ictaluri

Enterobacteriaceae E. coli, Shigella spp.

Enterobacter E. cloacae

Neisseria N. cinerea, N. meningitidis

Pseudomonas P. fluorescens, P. jessenii

Streptococcus S. mitis, S. oralis, S. pneumoniae

Yersinia Y. pestis, Y. pseudotuberculosis

rDNA ‡∑à“π—Èπ„π°“√®”·π°™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬

‡À≈à“π’È∂÷ß√–¥—∫ species ®÷ß®”‡ªìπµâÕßÕ“»—¬«‘∏’

¥—Èß‡¥‘¡ ‡™àπ «‘∏’∑“ß™’«‡§¡’ À√◊Õ„™â≈”¥—∫‡∫ ∑’Ë·µ°

µà“ß¢Õß¬’π house keeping Õ◊ËπÊ √à«¡¥â«¬ ‡™àπ

¬’π rpoB (beta subunit ¢Õß RNA polymerase),

sodA (manganese-dependent superoxide

dismutase), gyrA À√◊Õ gyr B (gyrase A À√◊Õ B),

tuf (elongation factor Tu), recA, secA, hsp65

(heat shock protein 65) ‡ªìπµâπ(31)  Õ¬à“ß‰√

°Áµ“¡¬—ß‰¡à¡’‡°≥±å¡“µ√∞“π„π°“√π”≈”¥—∫‡∫ ¢Õß

¬’π‡À≈à“π’È ‰ª„™â®”·π°™π‘¥¢Õß‡™◊ÈÕ ·≈–∫“ß¬’π¬—ß¡’

¢âÕ¡Ÿ≈≈”¥—∫‡∫ „π∞“π¢âÕ¡Ÿ≈Õ¬ŸàÕ¬à“ß®”°—¥

Next-generation sequencing (NGS) À√◊Õ

deep À√◊Õ high-density À√◊Õ massively parallel

sequencing

«‘∏’°“√µ√«®À“ “√æ—π∏ÿ°√√¡ ‡™àπ «‘∏’ PCR

«‘∏’ microarray ·≈–°“√À“≈”¥—∫‡∫   “¡“√∂„™â

µ√«®À“‡™◊ÈÕ‰¥âÕ¬à“ß¡’§«“¡‰«·≈–§«“¡®”‡æ“– Ÿß

·µà«‘∏’‡À≈à“π’È®”‡ªìπµâÕß‡≈◊Õ°¬’π‡ªÑ“À¡“¬À√◊ÕµâÕß

∑√“∫≈”¥—∫‡∫ °àÕπ‡æ◊ËÕπ”¡“ÕÕ°·∫∫ primer

À√◊Õ probe ∑’Ë®”‡æ“–  ·µà„πªí®®ÿ∫—π«‘∏’∑—π ¡—¬∑’Ë

Õ“»—¬‡∑§‚π‚≈¬’´÷Ëßæ—≤π“¢÷Èπ¡“„À¡à ‰¥â·°à (next-

generation sequencing, NGS) ‰¡à®”‡ªìπµâÕß

∑√“∫≈”¥—∫‡∫ À√◊Õ‡≈◊Õ°¬’π‡ªÑ“À¡“¬„π°“√µ√«®À“

®÷ß‡ªìπ°“√≈¥¢âÕ®”°—¥π’È

À≈—°°“√‚¥¬∑—Ë«‰ª¢Õß«‘∏’ NGS Õ“»—¬°“√

 √â“ß library ¢Õß∑àÕπ DNA (DNA fragment)

®”π«π¡“° ÷́ËßÕ“®§√Õ∫§≈ÿ¡∑—Èß genome ¢Õß‡™◊ÈÕ

‚¥¬¡—°‰¥â¡“®“°‡æ‘Ë¡®”π«π DNA µâπ·∫∫„π§√—Èß

‡¥’¬«·≈â«µ√«®À“≈”¥—∫‡∫ ¢Õß DNA ·µà≈–

∑àÕπ‰ªæ√âÕ¡Ê°—π·≈â«π”≈”¥—∫‡∫ ∑’Ë‰¥â∑—ÈßÀ¡¥¡“

ª√–¡«≈«‘‡§√“–Àå‰¥â‡ªìπ≈”¥—∫‡∫ ∑—ÈßÀ¡¥¢Õß™‘Èπ à«π

DNA ∑’Ë π„®À√◊ÕÕ“®∑—Èß genome ¢Õß‡™◊ÈÕ¿“¬„π
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‡«≈“Õ—π√«¥‡√Á«  Õ¬à“ß‰√°Áµ“¡°“√æ—≤π“«‘∏’ NGS

„π·µà≈–√ÿàπ·≈–«‘∏’∑’Ë·µà≈–∫√‘…—∑ºŸâº≈‘µ§‘¥§âπ¢÷Èπ ¡’

§«“¡·µ°µà“ß¢Õß«‘∏’°“√„π√“¬≈–‡Õ’¬¥(32) ¥—ßπ’È

Roche 454 pyrosequencing  ‡¡◊ËÕ °—¥‰¥â

DNA µâπ·∫∫·≈â«µ—¥‡ªìπ∑àÕπ —ÈπÊ π”¡“ √â“ß library

‚¥¬°“√‡æ‘Ë¡®”π«π¥â«¬«‘∏’ bead-based emulsion

PCR ́ ÷Ëß‡°‘¥®“°π”·µà≈–∑àÕπ‡¥’Ë¬«¢Õß¥’‡ÕÁπµâπ·∫∫

¡“µàÕ∑’Ëª≈“¬∑—Èß 2 ¢â“ß¥â«¬ adapter ÷́Ëß‡ªìπ oligo-

nucleotide  “¬ —ÈπÊ ·≈â«π”‰ª®—∫∫πº‘«¢Õß‡¡Á¥

bead ‡≈Á°Ê ¥â«¬æ—π∏– covalent ·≈â«π” bead

‡¢â“‰ªÕ¬Ÿà„πÀ¬¥ droplet ∑’Ë‡°‘¥®“° emulsification

¢ÕßπÈ”·≈–πÈ”¡—π ´÷Ëß·µà≈– bead ∂Ÿ°ÀàÕÀÿâ¡¥â«¬

 “√≈–≈“¬ ”À√—∫ªØ‘°‘√‘¬“ PCR ‡√’¬°«à“ bead

microreactor ∑”°“√‡æ‘Ë¡®”π«π DNA µâπ·∫∫

¥â«¬«‘∏’ PCR ®π‰¥âº≈º≈‘µ¢Õß DNA ·µà≈–∑àÕπ∑’Ë

‡À¡◊Õπ°—π∑—ÈßÀ¡¥Õ¬Ÿà∫π·µà≈–‡¡Á¥ bead ·≈â«π”

bead ∑’Ë‰¥â ‰ª«“ß„π®“πÀ≈ÿ¡¢π“¥‡≈Á° ·µà≈–À≈ÿ¡

¡’ à«πª√–°Õ∫∑’Ë„™â„πªØ‘°‘√‘¬“°“√À“≈”¥—∫‡∫ ¥â«¬

À≈—°°“√ pyrosequencing ´÷Ëß¢≥–∑’Ë √â“ß DNA

 “¬„À¡à®“° DNA µâπ·∫∫¥â«¬‡Õπ‰´¡å DNA

polymerase „π·µà≈–√Õ∫®–¡’°“√ª≈àÕ¬ dNTP

·µà≈–™π‘¥‡√’¬ß°—π®π§√∫ 4 ™π‘¥‡¢â“‰ª„πªØ‘°‘√‘¬“

™π‘¥¢Õß dNTP ∑’Ë∂Ÿ°π”‰ª„™â·µà≈–√Õ∫¢÷Èπ°—∫≈”¥—∫

‡∫ ¢Õß DNA µâπ·∫∫´÷Ëß®–π”™π‘¥∑’Ë‡ªìπ‡∫ §Ÿà ¡

‰ª„™â √â“ß DNA  “¬„À¡à „π·µà≈–√Õ∫À“° dNTP

™π‘¥π—Èπ‰¡à‰¥â∂Ÿ°„™â®–∂Ÿ° ≈“¬‰ª¥â«¬‡Õπ‰´¡å apyrase

·µà dNTP ™π‘¥„¥∂Ÿ°π”‰ª„™â„π√Õ∫π—Èπ®–ª≈àÕ¬À¡Ÿà

pyrophosphate (PPi) ÕÕ°¡“´÷Ëß®–∂Ÿ°‡ª≈’Ë¬π

¥â«¬ªØ‘°‘√‘¬“∑“ß‡§¡’‡ªìπ ATP ÷́Ëß®–‰ª°√–µÿâπ

ªØ‘°‘√‘¬“¢Õß‡Õπ‰´¡å luciferase „Àâ‡°‘¥ —≠≠“≥

· ß fluoresescent ·≈–∂Ÿ°∫—π∑÷°‰«â¥â«¬°≈âÕß

charge coupled device (CCD) ∑”„Àâ∑√“∫«à“

dNTP ™π‘¥„¥∑’Ë∂Ÿ°π”‰ª„™â„π√Õ∫π—Èπ ·≈â«‡√‘Ë¡µâπ

√Õ∫„À¡àÕ’° ∑”ªØ‘°‘√‘¬“´È”À≈“¬√Õ∫®π‡¡◊ËÕ ‘Èπ ÿ¥

ªØ‘°‘√‘¬“·≈â«®–‰¥â¢âÕ¡Ÿ≈∑’Ë‡ªìπ≈”¥—∫‡∫ ¢Õß DNA

µâπ·∫∫∫π·µà≈– bead ·≈â«π”¡“¢âÕ¡Ÿ≈®“°∑ÿ°

bead ¡“«‘‡§√“–Àå∑”„Àâ∑√“∫≈”¥—∫‡∫ ¢Õß DNA

∑—ÈßÀ¡¥ °“√À“≈”¥—∫‡∫ «‘∏’π’È®—¥‡ªìπ sequencing-

by-synthesis

SOLiD sequencing   „π™à«ß·√°„™â«‘∏’

bead-based emulsion PCR ‡™àπ‡¥’¬«°—∫¢Õß

454 Roche ·≈â«π” bead ∑’Ë¡’º≈º≈‘µ¢Õß°“√‡æ‘Ë¡

®”π«π DNA µâπ·∫∫¡“µ√÷ß∫π ‰≈¥å·°â«‚¥¬Õ“»—¬

ªØ‘°‘√‘¬“‡§¡’∑’Ë à«πª≈“¬ 3û ¢Õß DNA µâπ·∫∫ „π

¢—ÈπµÕπ°“√À“≈”¥—∫‡∫ „™â probe ∑’Ë‡ªìπ oligonucle-

otide ¬“« 8 ‡∫  (octamer) ́ ÷Ëßµ‘¥©≈“° ’ fluores-

cent ‰«â∑’Ëª≈“¬  ’¢Õß·µà≈– probe ¢÷Èπ°—∫‡∫  2

≈”¥—∫·√° ‡¡◊ËÕ probe ®—∫ DNA ∫π bead ¥â«¬

‡∫ ∑’Ë‡ªìπ§Ÿà ¡≈”¥—∫∑’Ë 1 ·≈– 2 (Di-base probe)

·≈â«‡™◊ËÕ¡µàÕ “¬°—π¥â«¬‡Õπ‰´¡å DNA ligase ∑”„Àâ

∑√“∫≈”¥—∫‡∫  2 µ”·Àπàß¢Õß DNA ®“° ’ fluo-

rescent ∑’Ëµ√«®®—∫ —≠≠“≥‰¥â¥â«¬°≈âÕß CCD

·≈–∫—π∑÷°¢âÕ¡Ÿ≈‰«â À≈—ß®“°π—Èπ®–µ—¥ probe ∑’Ë

µ”·Àπàß∑’Ë 5 ∑”„Àâ ’ fluorescent ∑’Ëµ‘¥Õ¬ŸàÀ≈ÿ¥‰ª

·≈â«‡√‘Ë¡√Õ∫„À¡à¢ÕßªØ‘°‘√‘¬“‰ª‡√◊ËÕ¬Ê ÷́Ëß„π·µà≈–

√Õ∫®–∑√“∫≈”¥—∫‡∫ ¢Õß DNA ‡æ‘Ë¡¢÷Èπ§√—Èß≈– 2

µ”·Àπàß ‡¡◊ËÕ ‘Èπ ÿ¥ªØ‘°‘√‘¬“·≈â«π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°

DNA ·µà≈– “¬¡“√«¡°—π®–∑”„Àâ∑√“∫≈”¥—∫‡∫ 

∑—ÈßÀ¡¥ °“√À“≈”¥—∫‡∫ «‘∏’π’È®—¥‡ªìπ sequencing-

by-ligation «‘∏’π’È¡’§«“¡·¡àπ¬” Ÿß¡“°·µà°“√

«‘‡§√“–Àåº≈´—∫´âÕπ°«à“«‘∏’Õ◊Ëπ

Ion torrent sequencing  „™â«‘∏’ bead-

based emulsion PCR ·≈– sequencing-by-

synthesis ¥â«¬«‘∏’ pytosequencing ‡™àπ‡¥’¬«°—∫

454 Roche ·µà¢—ÈπµÕπ°“√µ√«®À“≈”¥—∫‡∫ „™â

semiconductor chip ¡“µ√«®®—∫ hydrogen ion ∑’Ë
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ª≈àÕ¬ÕÕ°¡“„π√–À«à“ß°“√‡°‘¥ DNA polymeriza-

tion ¢Õß DNA  “¬„À¡à ∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß

pH ¢Õß “√≈–≈“¬´÷Ëßπ”‰ª·ª≈ß‡ªìπ§à“ voltage

´÷Ëß‡ªìπ —¥ à«πµ“¡®”π«π nucleotide ∑’Ë∂Ÿ°π”‰ª

„™â„π·µà≈–√Õ∫ «‘∏’π’È∑”„Àâ°“√µ√«®∑”‰¥â‡√Á«¢÷Èπ·≈–

√“§“∂Ÿ°≈ß

Illumina sequencing  ‡¡◊ËÕµ—¥ “¬ DNA

µâπ·∫∫‡ªìπ “¬ —ÈπÊ·≈â«π” adapter ‰ªµàÕ∑’Ëª≈“¬

∑—Èß 2 ¢â“ß À≈—ß®“°π—Èππ”‰ª®—∫°—∫º‘«¢Õß flow cell

(solid support) ´÷Ëß¡’ oligonucleotide  “¬ —ÈπÊ

∑’Ë “¡“√∂®—∫§Ÿà‰¥â°—∫ adapter ∑’Ëª≈“¬ “¬ DNA

µâπ·∫∫ À“°„™â adapter ∑—Èß Õßª≈“¬®—∫®–‡°‘¥

‡ªìπ≈—°…≥– hairpin loop ·≈â«‡°‘¥°“√‡æ‘Ë¡®”π«π

º≈º≈‘µ·∫∫ bridge amplification ¥â«¬«‘∏’ PCR

‚¥¬°“√·¬° “¬∑’Ëª≈“¬ 3û ¢Õß™‘Èπ à«π DNA

µâπ·∫∫·≈–‡°‘¥°“√ √â“ß DNA  “¬„À¡à ‡¡◊ËÕ¡’°“√

‡æ‘Ë¡®”π«πÀ≈“¬Ê√Õ∫®–‡°‘¥‡ªìπ°√–®ÿ°¢Õßº≈º≈‘µ

(cluster) ®”π«π¡“°∑’Ë¡“®“°·µà≈– DNA µâπ·∫∫

°√–®“¬Õ¬Ÿà∫π flow cell °“√Õà“π≈”¥—∫‡∫ Õ“»—¬

À≈—°°“√ sequencing-by-synthesis ´÷Ëß‡°‘¥¢÷Èπ

°—∫·µà≈– cluster æ√âÕ¡Ê°—π∫π flow cell ‚¥¬

 à«πª√–°Õ∫∑’Ë®”‡ªìπ¢ÕßªØ‘°‘√‘¬“ PCR ‡™àπ DNA

polymerase ·≈– sequencing primer ®–‰À≈

ºà“π flow cell √«¡∑—Èß„π·µà≈–√Õ∫®–¡’ dNTP 1

™π‘¥∑’Ëµ‘¥©≈“° ’ fluorescent ÷́Ëß¡’ reversible

terminator ∑”„Àâ‡µ‘¡‰¥â√Õ∫≈– 1 nucleotide ·≈â«

À¬ÿ¥  —≠≠“π fluorescent ∑’Ë‡°‘¥¢÷Èπ„π·µà≈–√Õ∫

®–∂Ÿ°∫—π∑÷°‰«â¥â«¬°≈âÕß CCD À≈—ß®“°µ—¥ª≈“¬∑’Ë¡’

©≈“° ’ fluorescent ·≈â«‡√‘Ë¡ªØ‘°‘√‘¬“√Õ∫„À¡à‡æ◊ËÕ

Õà“π≈”¥—∫‡∫ ∂—¥‰ª °“√À“≈”¥—∫‡∫ ‡°‘¥¢÷Èπ‰¥â®“°

ª≈“¬∑—Èß Õß¥â“π (paired-end sequencing) ‚¥¬

„™â primer Õ’°‡ âπ∑’Ë “¡“√∂®—∫°—∫ “¬ DNA ∑’Ë

°”≈—ß∂Ÿ° √â“ß¢÷Èπ„À¡à‰¥â ·≈â«π”¢âÕ¡Ÿ≈¡“«‘‡§√“–Àå

„Àâ∑√“∫≈”¥—∫‡∫ ∑—ÈßÀ¡¥

PacBio sequencing   „™â‡∑§‚π‚≈¬’ single-

molecule real-time sequencing (SMRT) ‚¥¬

„™âÀ≈—°°“√ sequencing-by-synthesis ·µà≈–

‚¡‡≈°ÿ≈¢Õß DNA µâπ·∫∫®–¬÷¥‰«â∫π chip ·≈–¡’

zero-mode waveguide (ZMW) §Õ¬®—∫ —≠≠“≥

 ’ fluorescent ‚¥¬ dNTP ·µà≈–™π‘¥µ‘¥©≈“° ’

fluorescent µà“ß°—π∑’ËÀ¡Ÿà gamma-phosphate

·≈–„ à„πªØ‘°‘√‘¬“æ√âÕ¡°—πÀ¡¥ ‡¡◊ËÕ∂Ÿ°π”‰ª √â“ß

DNA  “¬„À¡à¥â«¬‡Õπ‰´¡å DNA polymerase

 à«π∑’Ëµ‘¥©≈“° ’®–∂Ÿ°µ—¥ÕÕ°·≈–ª≈àÕ¬ —≠≠“≥

fluorescent ´÷Ëß ZMW ¡’§«“¡‰« Ÿß„π°“√µ√«®

®—∫ —≠≠“≥∑’Ë‡°‘¥¢÷Èπ¢≥–‡µ‘¡ nucleotide ·µà≈–

‚¡‡≈°ÿ≈·≈–√“¬ß“πº≈‰¥â∑—π∑’«à“ nucleotide ™π‘¥

„¥∂Ÿ°π”‰ª„™â ·≈â«π”¢âÕ¡Ÿ≈¡“ª√–¡«≈º≈‡ªìπ≈”¥—∫

‡∫ ∑—ÈßÀ¡¥

Nanopore sequencing   ‡ªìπ single-

molecule strand sequencing ‚¥¬Õ“»—¬ nano-

pore ‡ªìπ‚¡‡≈°ÿ≈¢Õß‚ª√µ’π∑’Ë ‚§√ß √â“ß¡’√Ÿ¢π“¥

‡≈Á° 1 ™àÕß ´÷Ëß¬Õ¡„Àâ “√∑’Ë‡ªìπ‚¡‡≈°ÿ≈‡¥’Ë¬«ºà“π‰¥â

‡æ’¬ß§√—Èß≈– 1 ‚¡‡≈°ÿ≈ ‡¡◊ËÕ DNA µâπ·∫∫ “¬

‡¥’Ë¬«‡¥‘π∑“ßºà“π√Ÿ¢Õß nanopore ¢≥–‚¡‡≈°ÿ≈¢Õß

nucleotide ‡§≈◊ËÕπºà“π®–∑”„Àâ‡°‘¥§≈◊Ëπ°√–· ‰ø

´÷Ëß·µ°µà“ß°—π ”À√—∫·µà≈–™π‘¥¢Õß nucleotide

‡¡◊ËÕµ√«®®—∫ —≠≠“≥®–∑”„Àâ “¡“√∂∫Õ°≈”¥—∫

‡∫ ‰¥â∑—π∑’  ªí®®ÿ∫—π‡§√◊ËÕß¡◊Õ∑’Ë„™â«—¥ —≠≠“≥‰¥â√—∫

°“√æ—≤π“®π¡’·∫∫¢π“¥æ°æ“∂◊Õ‡ªìππ«—µ°√√¡

∑’Ë®–¡’§«“¡ ”§—≠¡“°„πÕπ“§µ(33)

°“√„™â NGS „π°“√µ√«®À“‡™◊ÈÕ·∫§∑’‡√’¬

∑”‰¥â‚¥¬°“√‡æ‘Ë¡®”π«πº≈º≈‘µ¢Õß¬’π 16S rDNA

®“°µ—«Õ¬à“ß∑“ß§≈‘π‘°‚¥¬µ√ß¥â«¬«‘∏’ PCR ‚¥¬„™â

universal primer ·≈â«À“≈”¥—∫‡∫ ¢Õßº≈º≈‘µ∑’Ë

‰¥â´÷ËßÕ“®¡’À≈“¬™π‘¥æ√âÕ¡Ê°—π¥â«¬«‘∏’ NGS ¢âÕ¥’
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¢Õß«‘∏’π’È§◊Õ‡ªìπ«‘∏’∑’Ë ‰¡à¡’Õ§µ‘ (unbiased ap-

proach) ‡π◊ËÕß®“°‡ªìπ°“√µ√«®·∫∫‰¡à‡®“–®ß

‡©æ“–‡™◊ÈÕ∫“ß™π‘¥·µà‡ªìπ°“√µ√«®À“‡™◊ÈÕ∑’Ë‡ªìπ‰ª

‰¥â∑ÿ°™π‘¥æ√âÕ¡Ê°—π «‘∏’π’È∑”„Àâ∑√“∫™π‘¥¢Õß‡™◊ÈÕ

„πµ—«Õ¬à“ß‰¥â·¡â«à“®–¡’‡™◊ÈÕª√‘¡“≥πâÕ¬·≈–¡’‡™◊ÈÕ

À≈“¬™π‘¥„πµ—«Õ¬à“ß‚¥¬‰¡àµâÕß∑”°“√‡æ“–‡™◊ÈÕ ´÷Ëß

®–‡ªìπª√–‚¬™πå‚¥¬‡©æ“–‡™◊ÈÕ∑’Ë‰¡à‡®√‘≠À√◊Õ‡®√‘≠™â“

„πÕ“À“√‡≈’È¬ß‡™◊ÈÕÀ√◊Õµ√«®À“‡™◊ÈÕµ“¬„πµ—«Õ¬à“ß

¢ÕßºŸâªÉ«¬∑’Ë‡§¬‰¥â√—∫¬“µâ“π®ÿ≈™’æ¡“°àÕπÀ√◊Õ„π

µ—«Õ¬à“ß∑“ßæ¬“∏‘«‘∑¬“∑’Ë„ à formalin(34,35) ·≈–π”

¡“„™âÀ“¬’π¥◊ÈÕ¬“‰¥âÕ¬à“ß≈–‡Õ’¬¥(36, 37)

¢âÕ®”°—¥¢Õß«‘∏’π’È §◊Õ ‡π◊ËÕß®“° “¡“√∂µ√«®

À“‡™◊ÈÕ‰¥âÀ≈“¬™π‘¥æ√âÕ¡°—π ‚¥¬‡©æ“–µ—«Õ¬à“ß

∑’Ë¡“®“° nonsterile body site µâÕß·¬°√–À«à“ß

‡™◊ÈÕ°àÕ‚√§∑’Ë·∑â®√‘ß·≈–‡™◊ÈÕªπ‡ªóôÕπÀ√◊Õ normal

flora ®÷ßµâÕß·ª≈º≈√à«¡°—∫Õ“°“√∑“ß§≈‘π‘°‡ ¡Õ

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈®”π«π¡“°·≈–°“√‡≈◊Õ°„™â∞“π

¢âÕ¡Ÿ≈µâÕß∑”¥â«¬§«“¡√–¡—¥√–«—ß·≈–µâÕßÕ“»—¬ºŸâ

¡’§«“¡™”π“≠·≈–ª√– ∫°“√≥å„π°“√·ª≈º≈

πÕ°®“°π’È ¬—ß¡’√“§“·æß‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’Õ◊ËπÊ

2. °“√µ√«®À“ à«πª√–°Õ∫∑’Ë‡ªìπ‚ª√µ’π (pro-

tein-based methods) ‡æ◊ËÕ√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ

·∫§∑’‡√’¬
‡ªìπ°“√µ√«®À“‡™◊ÈÕ·∫§∑’‡√’¬¥â«¬«‘∏’ mass

spectrometry (MS) ‡æ◊ËÕ„Àâ∫Õ°™π‘¥¢Õß‡™◊ÈÕ‰¥â

Õ¬à“ß√«¥‡√Á«·≈–·¡àπ¬”¬‘Ëß¢÷Èπ ‡∑§π‘§ MS ∑’Ëπ”

¡“„™â ‰¥â·°à matrix-assisted laser desorption

ionization-time of flight (MALDI-TOF MS) ·≈–

‡∑§π‘§ electrospray ionization (ESI MS)

‡∑§π‘§ electrospray ionization (ESI MS)

ªí®®ÿ∫—π‰¡à ‰¥âπ”‰ª»÷°…“ à«πª√–°Õ∫‚ª√µ’π¢Õß

‡™◊ÈÕ‚¥¬µ√ß·µà¡’°“√π”‰ª„™â√à«¡°—∫«‘∏’ PCR (PCR/

ESI MS)(38) ‡™àπ Abbott PLEX-ID À√◊Õ Ibis T5000

‚¥¬°“√∑” multiplex PCR ∫√‘‡«≥∑’ËÕπÿ√—°…å·≈–

®”‡æ“–√–¥—∫ species À√◊Õ¬’π¥◊ÈÕ¬“ ·≈â«π”º≈

º≈‘µ∑’Ë‰¥â ‰ª‡¢â“‡§√◊ËÕß ESI MS ´÷Ëß¢π“¥·≈–≈”¥—∫

‡∫ ¢Õßº≈º≈‘µ¡’º≈µàÕ§à“ mass-to-charge ratio

(m/z) ·≈– mass spectra ‡¡◊ËÕπ”‰ª‡∑’¬∫°—∫¢âÕ¡Ÿ≈

Õâ“ßÕ‘ß„π∞“π¢âÕ¡Ÿ≈·≈â«√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬

·≈–¬’π¥◊ÈÕ¬“ µ—«Õ¬à“ß∑’Ë„™âÕ“®‡ªìπ‡™◊ÈÕ∑’Ë‡æ“–·¬°

‰¥âÀ√◊Õµ√«®À“‡™◊ÈÕ®“°µ—«Õ¬à“ß∑“ß§≈‘π‘°‚¥¬µ√ß

Õ¬à“ß‰√°Áµ“¡ «‘∏’π’È¬—ß¡’¢âÕ®”°—¥‡π◊ËÕß®“°‡§√◊ËÕß¡◊Õ

¡’√“§“·æß µâÕß¡’¢—ÈπµÕπ PCR °àÕπ∑”„Àâ„™â‡«≈“

π“π¢÷Èπ‡ªìπ 4-6 ™—Ë«‚¡ß ¡’¢âÕº‘¥æ≈“¥„π°√≥’∑’Ë¡’

‡™◊ÈÕ¡“°°«à“ 1 ™π‘¥„πµ—«Õ¬à“ß ·≈–∞“π¢âÕ¡Ÿ≈¬—ß¡’

Õ¬Ÿà®”°—¥

°“√µ√«®À“ à«πª√–°Õ∫∑’Ë‡ªìπ‚ª√µ’π‡æ◊ËÕ

√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ ‡∑§π‘§∑’Ëπ‘¬¡„™â¡“°

∑’Ë ÿ¥„πªí®®ÿ∫—π §◊Õ «‘∏’ MALDI-TOF MS „π∑’Ëπ’È®÷ß

¢Õ°≈à“«„π√“¬≈–‡Õ’¬¥‡©æ“–«‘∏’°“√π’È ¥—ßµàÕ‰ªπ’È

°“√‡µ√’¬¡µ—«Õ¬à“ß ”À√—∫µ√«®À“¥â«¬«‘∏’

MALDI-TOF MS
‚¥¬∑—Ë«‰ª„™â‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë ‰¥â®“°°“√‡æ“–

·¬°‡™◊ÈÕ®“°µ—«Õ¬à“ß∑“ß§≈‘π‘° µâÕß·¬°„Àâ‡ªìπ‡™◊ÈÕ

∫√‘ ÿ∑∏‘Ï‡ªìπ‡™◊ÈÕ‡¥’Ë¬« ‰¡àªπ‡ªóôÕπ‡™◊ÈÕÕ◊ËπÊ ·≈–¡’

®”π«π‡™◊ÈÕ‡æ’¬ßæÕ  ”À√—∫°“√µ√«®À“‡™◊ÈÕ à«π

„À≠à§«√„™â‡™◊ÈÕÕ¬à“ßπâÕ¬ 105 ‡´≈≈åµàÕµ—«Õ¬à“ß

°√≥’‡™◊ÈÕ‡®√‘≠∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ·∫∫·¢Áß (agar)

„Àâ‡≈◊Õ°‚§‚≈π’‡¥’Ë¬«¢Õß‡™◊ÈÕ·≈â«π”¡“º ¡°—∫ matrix

´÷Ëß®”‡ªìπ ”À√—∫°“√‡°‘¥ ionization Õ“®‡æ‘Ë¡¢—Èπ

µÕπ°“√ °—¥µ—«Õ¬à“ß on-plate extraction ¥â«¬

formic acid ‡æ◊ËÕ„Àâ ‰¥âº≈∑’Ë¥’¢÷Èπ´÷Ëß‡ªìπª√–‚¬™πå

„π‡™◊ÈÕ∫“ß™π‘¥ ‡™àπ Corynebacterium species,

Streptococcus mitis, S. dysgalactiae   ”À√—∫
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‡™◊ÈÕ∫“ß™π‘¥ ‡™àπ ‡™◊ÈÕ∑’Ë¡’ ªÕ√å´÷Ëß¡’ºπ—ß‡´≈≈å§àÕπ

¢â“ßÀπ“·≈–‡™◊ÈÕ Mycobacterium ´÷Ëßºπ—ß‡´≈≈å¡’

mycolic acid ª√‘¡“≥¡“°®”‡ªìπµâÕß¡’¢—ÈπµÕπ°“√

‡µ√’¬¡µ—«Õ¬à“ß‡æ‘Ë¡‡µ‘¡‡æ◊ËÕ„Àâ‚ª√µ’πª≈àÕ¬ÕÕ°¡“

®“°‡´≈≈å‰¥â¥’¢÷Èπ ‡™àπ °“√„™â§«“¡√âÕπ °“√„™âµ—«

∑”≈–≈“¬ °“√„™â‡§√◊ËÕß¬àÕ¬ (mechanical lysis)

°“√ °—¥‚ª√µ’π¥â«¬ formic acid-ethanol ÷́Ëß‡ªìπ

°√¥·°à®÷ßµâÕß¡’¢—ÈπµÕπ°“√°”®—¥¢Õß‡ ’¬∑’Ë„™â·≈â«

Õ¬à“ß∂Ÿ°«‘∏’¥â«¬  „π°√≥’∑’Ë‡™◊ÈÕ‡®√‘≠„πÕ“À“√‡À≈«

 à«πª√–°Õ∫„πÕ“À“√‡≈’È¬ßÕ“®∑”„Àâ§«“¡·¡àπ¬”

·≈–§«“¡‰«≈¥≈ß ®÷ß®”‡ªìπµâÕß·¬°ÕÕ°®“°‡™◊ÈÕ

·∫§∑’‡√’¬ ‡™àπ „™â«‘∏’ lysis filtration, lysis cen-

trifugation „π°√≥’µ√«®À“‡™◊ÈÕ®“°µ—«Õ¬à“ß∑“ß

§≈‘π‘° ‡™àπ ¢«¥‡æ“–‡™◊ÈÕ®“°‡≈◊Õ¥ ªí  “«– ‚¥¬

¢â“¡¢—ÈπµÕπ°“√‡æ“–·¬°‡™◊ÈÕ‡æ◊ËÕ„Àâ√«¥‡√Á«¢÷Èπ §«√

°”®—¥‡´≈≈å¢Õß‚Œ ∑åÀ√◊Õ “√Õ◊ËπÊ°àÕπ°“√„™âµ—«Õ¬à“ß

«‘∏’∑’Ë¡’√“¬ß“π„™â ‡™àπ «‘∏’ cell lysis, differential

centrifugation, diafiltration(39,40)

 “√ matrix ¡’§ÿ≥ ¡∫—µ‘„π°“√¥Ÿ¥´—∫· ß

‡≈‡´Õ√å‰¥â¥’ ‡¡◊ËÕº ¡°—∫ matrix °—∫µ—«Õ¬à“ß·≈â«

ª≈àÕ¬„Àâ·Àâß®–∑”„Àâ‡°‘¥º≈÷°´÷Ëßº≈÷°®–ªÑÕß°—π°“√

∑”≈“¬µ—«Õ¬à“ß¥â«¬· ß‡≈‡´Õ√å ·≈–∑”„Àâµ—«Õ¬à“ß

‡°‘¥°“√ vaporization ·≈– ionization ‰¥â¥’¢÷Èπ ¬‘Ëß

º≈÷°¡’¢π“¥‡≈Á°·≈–„°≈â‡§’¬ß°—π (homogeneous)

®–∑”„Àâ intensity ¢Õßº≈ mass spectrum ™—¥‡®π

·≈–«‘‡§√“–Àåº≈‰¥â¥’  “√ matrix ∑’Ëπ‘¬¡„™â¡—°‡ªìπ°

√¥Õ‘π∑√’¬å (organic acid) ‰¥â·°à α-cyano-

4-hydroxycinnaminic acid (CHCA); 2,5-

dihydroxybenzoic acid; sinapinic acid ·≈–

3-amino-4-hydroxybenzoic acid

‡¡◊ËÕµ—«Õ¬à“ß¢Õß‡™◊ÈÕ∑’Ëº ¡°—∫ matrix ·≈â«

π”‰ªªÑ“¬≈ß∫π target plate ∑’Ë‡ªìπ‚≈À– ª≈àÕ¬

„Àâ·Àâß À≈—ß®“°π—Èπ®÷ßπ”‡¢â“‡§√◊ËÕß MALDI-TOF

mass spectrometry (MS) µ—«Õ¬à“ß∫π target

plate ®–∂Ÿ°¬‘ß¥â«¬· ß‡≈‡´Õ√å∑”„Àâ·µ°µ—«‡ªìπ

Õπÿ¿“§ ion Õ¬Ÿà„π√Ÿª∑’Ë‡ªìπ·°ä  Õπÿ¿“§®–∂Ÿ°‡√àß„Àâ

‡¥‘π∑“ßºà“π∑àÕ ÿ≠≠“°“»¥â«¬ π“¡‰øøÑ“‰ª∂÷ß

µ”·Àπàßµ√«®®—∫ √–¬–‡«≈“∑’Ë·µà≈–Õπÿ¿“§‡¥‘π∑“ß

‰ª∂÷ßµ—«µ√«®®—∫ (‡√’¬°«à“ time-of-flight) ¢÷Èπ°—∫

¡«≈ (mass) ·≈–ª√–®ÿ (charge) ¢ÕßÕπÿ¿“§ ´÷Ëß

®–µ√«®®—∫¥â«¬ mass spectrometer ‰¥âº≈‡ªìπ

mass-to-charge ratio (m/z) ¢ÕßÕπÿ¿“§∑—ÈßÀ¡¥

´÷Ëß‡™◊ÈÕ·∫§∑’‡√’¬·µà≈–™π‘¥®–„Àâº≈∑’Ë¡’§«“¡®”‡æ“–

·≈–·µ°µà“ß‰ª®“°‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥Õ◊Ëπ ®÷ßÕ“®

‡√’¬°«à“ spectral fingerprint ¢Õß‡™◊ÈÕ™π‘¥π—ÈπÊ

(√Ÿª∑’Ë 7)  ‚ª√µ’π¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ëµ√«®®—∫¥â«¬

‡§√◊ËÕß MALDI-TOF MS §◊Õ ‚ª√µ’π∑’Ëæ∫‡ªìπ

ª√‘¡“≥¡“°„π‡™◊ÈÕ ¡’¢π“¥ª√–¡“≥ 2-20 kDa ∑’Ë

 ”§—≠ §◊Õ ‚ª√µ’π¢Õß ribosome ·≈–‚ª√µ’π

Õ◊ËπÊ∑’Ë¡’ª√‘¡“≥¡“°„π‡™◊ÈÕ ‡™àπ ‚ª√µ’π∑’Ë®—∫°—∫ DNA

(DNA-binding protein), heat-shock protein, cold-

shock protein ‡π◊ËÕß®“°°“√· ¥ßÕÕ°¢Õß‚ª√µ’π

ribosome ´÷Ëß‡ªìπ‚ª√µ’πÀ≈—°∑’Ëµ√«®æ∫¥â«¬«‘∏’π’È¡—°

‰¡à‡ª≈’Ë¬π·ª≈ßµ“¡ ¿“«–°“√‡®√‘≠¢Õß‡™◊ÈÕ ™π‘¥

¢ÕßÕ“À“√‡≈’È¬ß‡™◊ÈÕ À√◊Õ√–¬–‡«≈“°“√‡®√‘≠¢Õß‡™◊ÈÕ

º≈°“√∑¥ Õ∫¢Õß«‘∏’π’È®÷ß¡—°‰¡à‡ª≈’Ë¬π·ª≈ß‡¡◊Ë Õ

µ√«®´È” (reproducible)(41,42)

°√–∫«π°“√µ√«®À“‡™◊ÈÕÀ≈—ß®“°π”µ—«Õ¬à“ß

‡¢â“‡§√◊ËÕß®–‡ªìπ‰ª‚¥¬Õ—µ‚π¡—µ‘®π∂÷ß¢—ÈπµÕπÕà“π

º≈ ‡§√◊ËÕß®–π”º≈ mass spectra ´÷Ëß‡ªìπ§à“ m/z

∑’Ëµ√«®æ∫∑—ÈßÀ¡¥‰ª§âπÀ“‡ª√’¬∫‡∑’¬∫°—∫¢âÕ¡Ÿ≈

Õâ“ßÕ‘ß„π∞“π¢âÕ¡Ÿ≈‡æ◊ËÕµ√«® Õ∫«à“¡’À√◊Õ‰¡à¡’ peak

∑’Ë®”‡æ“–µàÕ™π‘¥¢Õß‡™◊ÈÕÀ√◊Õ‰¡à ‚¥¬√–∫ÿ™π‘¥¢Õß

‡™◊ÈÕ®“°¢âÕ¡Ÿ≈∑’Ë„°≈â‡§’¬ß∑’Ë ÿ¥ (top match À√◊Õ

perfect match)  √–¬–‡«≈“µ—Èß·µàπ”µ—«Õ¬à“ß‡¢â“

‡§√◊ËÕß MALDI-TOF ®π‰¥âº≈°“√«‘‡§√“–Àå„™â√–¬–
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‡«≈“ 5-7 π“∑’µàÕµ—«Õ¬à“ß À“°„™â target plate ∑’Ë

∫√√®ÿ 96 µ—«Õ¬à“ß„™â‡«≈“∑—ÈßÀ¡¥ª√–¡“≥ 1 ™—Ë«‚¡ß

ªí®®ÿ∫—π‡§√◊ËÕß MALDI-TOF MS  ”À√—∫

µ√«®À“‡™◊ÈÕ°àÕ‚√§∑’Ë¡’®”Àπà“¬¡’ 2 √–∫∫ §◊Õ Bruker

MALDI Biotyper ·≈– bioMérieux VITEK MS

‡π◊ËÕß®“°º≈ mass spectra ∑’Ë®“°µ—«Õ¬à“ß‰¥â à«π

„À≠à®–‰¡à‡À¡◊Õπ°—∫„π∞“π¢âÕ¡Ÿ≈Õ¬à“ß ¡∫Ÿ√≥å ®÷ß¡’

°“√‡ª√’¬∫‡∑’¬∫§«“¡‡À¡◊Õπ¢Õßº≈°“√∑¥ Õ∫∑’Ë‰¥â

°—∫¢âÕ¡Ÿ≈Õâ“ßÕ‘ß ·≈â««‘‡§√“–Àå‡ªìπ§à“ score value

(Bruker) À√◊Õ confidence value (bioMérieux)

‡æ◊ËÕ∫Õ°√–¥—∫§«“¡‡À¡◊Õπ¢Õßº≈ mass spec-

trum ¢Õßµ—«Õ¬à“ß‚¥¬¥Ÿ≈—°…≥– peak ¢Õß m/z

‡∑’¬∫°—∫¢âÕ¡Ÿ≈Õâ“ßÕ‘ß„π∞“π¢âÕ¡Ÿ≈¢Õß·µà≈–√–∫∫

 ”À√—∫ MALDI Biotyper ¡’§à“ score value Õ¬Ÿà

√–À«à“ß 0-3 À“°§à“ score µ—Èß·µà 2.3 ¢÷Èπ‰ª√–∫ÿ

™π‘¥¢Õß‡™◊ÈÕ‰¥â∂÷ß√–¥—∫ species (highly probable

species) §à“µ—Èß·µà 2.0 ·µàπâÕ¬°«à“ 2.3 √–∫ÿ‰¥â∂÷ß

√–¥—∫ species (low probable À√◊Õ probable

species) §à“µ—Èß·µà 1.7 ·µàπâÕ¬°«à“ 2.0 √–∫ÿ‰¥â∂÷ß

√–¥—∫ genus ·µàÀ“°§à“µË”°«à“ 1.7 ∂◊Õ«à“º≈∑’Ë‰¥â

‰¡àπà“‡™◊ËÕ∂◊Õ(43)  „π°√≥’¢Õß VITEK MS §à“ confi-

dence value µ—Èß·µà√âÕ¬≈– 99.9 ∂◊Õ‡ªìπ perfect

match  “¡“√∂√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ‰¥â (good ID) §à“

¡“°°«à“√âÕ¬≈– 60-99.8  ∂◊Õ«à“¬Õ¡√—∫‰¥â  “¡“√∂

√–∫ÿ™π‘¥®“°∑’Ë„°≈â‡§’¬ß∑’Ë ÿ¥ ·µàÀ“°πâÕ¬°«à“√âÕ¬≈–

60 ∂◊Õ«à“¬—ß‰¡à “¡“√∂√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ‰¥â (low

discrimination, LD À√◊Õ no ID)(44)

§«“¡∂Ÿ°µâÕß·¡àπ¬”¢Õß°“√√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ

√Ÿª∑’Ë 7.  Matrix-assisted laser desorption ionization-time of flight mass spectrometry (MALDI-TOF MS)
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·∫§∑’‡√’¬¢÷Èπ°—∫§ÿ≥¿“æ·≈–§«“¡ “¡“√∂„π°“√∑”

´È” (reproducibility) ¢Õß mass spectra ∑’Ëπ”‰ª

„™â«‘‡§√“–Àå ´÷Ëß‡°’Ë¬«¢âÕß°—∫ªí®®—¬µà“ßÊ(45) ‰¥â·°à

¢—ÈπµÕπ°“√‡µ’¬¡µ—«Õ¬à“ß∑’Ë∑”„Àâ‡°‘¥°“√ √â“ßº≈÷°

¢Õß matrix ‡™àπ ™π‘¥¢Õß matrix  “√∑”≈–≈“¬

§«“¡‡¢â¡¢âπ¢Õß‡´≈≈å„π matrix ™π‘¥·≈–§«“¡

‡¢â¡¢âπ¢Õß buffer °√¥·≈–‡°≈◊Õ∑’Ë„™â°—∫ matrix ´÷Ëß

¡’º≈µàÕ°“√ √â“ßº≈÷°·≈–ªØ‘ —¡æ—π∏å (interaction)

√–À«à“ß‚¡‡≈°ÿ≈¢Õßµ—«Õ¬à“ß·≈–º≈÷°¢Õß matrix

·≈–°“√·µ°µ—«‡ªìπ ion (ionization)  ªí®®—¬Õ◊ËπÊ∑’Ë

¡’º≈µàÕ§«“¡ “¡“√∂„π°“√∑”´È” (reproducibility)

‡™àπ Õ“À“√·≈– ¿“«–∑’Ë„™â‡≈’È¬ß‡™◊ÈÕ ·≈–√–¬–∑’Ë

‡™◊ÈÕ‡®√‘≠ (growth phase)  πÕ°®“°π’È°“√√–∫ÿ

™π‘¥¢Õß‡™◊ÈÕ¬—ß¢÷Èπ°—∫§ÿ≥¿“æ¢Õß∞“π¢âÕ¡Ÿ≈ ¢âÕ¡Ÿ≈

Õâ“ßÕ‘ß„π∞“π¢âÕ¡Ÿ≈¡—°¡“®“° “¬æ—π∏ÿåµâπ·∫∫ (type

strain) ÷́ËßÕ“®‰¡à‡À¡◊ÕπÕ¬à“ß ¡∫Ÿ√≥åÀ√◊Õ‰¡à

§√Õ∫§≈ÿ¡ “¬æ—π∏ÿå∑’Ë„™â∑¥ Õ∫  “‡Àµÿ∑’Ëæ∫∫àÕ¬

∑’Ë ÿ¥∑’Ë∑”„Àâ ‰¡à “¡“√∂√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ‰¥â§◊Õ‰¡à¡’

¢âÕ¡Ÿ≈„π∞“π¢âÕ¡Ÿ≈ ‚¥¬æ∫«à“À“°π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°

 “¬æ—π∏ÿå∑’Ë‡æ“–·¬°‡™◊ÈÕ®“°µ—«Õ¬à“ß∑“ß§≈‘π‘°‡æ‘Ë¡

‡µ‘¡‡¢â“‰ª„π∞“π¢âÕ¡Ÿ≈®–∑”„Àâ§à“ score value À√◊Õ

confidence value  Ÿß¢÷Èπ  ¥—ßπ—Èπ°“√ª√—∫ª√ÿß∞“π

¢âÕ¡Ÿ≈‚¥¬‡æ‘Ë¡¢âÕ¡Ÿ≈Õâ“ßÕ‘ß∑’Ë¡“®“°‡™◊ÈÕ∑’Ë·¬°‰¥â®“°

µ—«Õ¬à“ß∑“ß§≈‘π‘°¢ÕßÀâÕßªØ‘∫—µ‘°“√µà“ßÊ®–

‡ªìπ°“√æ—≤π“∞“π¢âÕ¡Ÿ≈„Àâ¡’§ÿ≥¿“æ„π°“√„™â√–∫ÿ

™π‘¥¢Õß‡™◊ÈÕ‰¥â¥’¬‘Ëß¢÷Èπ„πÕπ“§µ

«‘∏’π’È¡—°„™â„π°“√µ√«®√–∫ÿ‡™◊ÈÕ∑’Ë‡æ“–·¬°‰¥â

®“°µ—«Õ¬à“ß∑“ß§≈‘π‘°(46) ·µàÕ“®¡’°“√π”¡“„™â°—∫

µ—«Õ¬à“ß∑“ß§≈‘π‘°‚¥¬µ√ß‡™àπ °“√‡æ“–‡™◊ÈÕ®“°

‡≈◊Õ¥(47) ‡æ◊ËÕ≈¥¢—ÈπµÕπ„Àâ√«¥‡√Á«¢÷Èπ ·¡â«à“°“√

∫Õ°™π‘¥¢Õß‡™◊ÈÕÕ“®„™â«‘∏’¥—Èß‡¥‘¡‰¥â ·µà°“√„™â«‘∏’

MS Õ“®™à«¬„Àâ∫Õ°™π‘¥¢Õß‡™◊ÈÕ‰¥âÕ¬à“ß√«¥‡√Á«

·≈–·¡àπ¬”¬‘Ëß¢÷Èπ  πÕ°®“°π’ÈÀ“°„™â«‘∏’π’È‡æ◊ËÕ√–∫ÿ

™π‘¥¢Õß‡™◊ÈÕ√à«¡°—∫‡§√◊ËÕßµ√«®À“§«“¡‰«√—∫µàÕ¬“

·∫∫Õ—µ‚π¡—µ‘ Õ“®™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√∑”ß“π

¢ÕßÀâÕßªØ‘∫—µ‘°“√„Àâ√«¥‡√Á«¬‘Ëß¢÷Èπ ªí®®ÿ∫—π¡’°“√

æ—≤π“‰ª„™âµ√«®À“‡™◊ÈÕ¥◊ÈÕ¬“ ‡™àπ µ√«®À“ beta-

lactamase, carbapenemase(48)  ‚¥¬æ∫«à“‡™◊ÈÕ

¥◊ÈÕ¬“®–¡’√Ÿª·∫∫¢Õß mass spectra ∑’Ë®”‡æ“–

µà“ß®“°‡™◊ÈÕ¥—Èß‡¥‘¡ (wild type)

¢âÕ¥’¢Õß«‘∏’π’È(49-51) §◊Õ ∑”‰¥âßà“¬ √«¥‡√Á«

∑”„Àâ≈¥ turnaround time √“§“ ¡‡Àµÿº≈ (cost-

effective) ‡¡◊ËÕ¡’‡§√◊ËÕß¡◊Õ·≈â«‰¡àµâÕß´◊ÈÕπÈ”¬“

√“§“·æß „™âµ—«Õ¬à“ß∑’Ë‡µ√’¬¡‰¥âßà“¬‰¡à¬ÿàß¬“° ‡™àπ

‚§‚≈π’‡¥’Ë¬« º≈°“√∑¥ Õ∫πà“‡™◊ËÕ∂◊Õ·≈–„Àâº≈‡¥‘¡

‡¡◊ËÕ∑” È́” (reproducible)  “¡“√∂„™âµ√«®À≈“¬Ê

µ—«Õ¬à“ßæ√âÕ¡°—π (high throughput) ∫π platform

‡¥’¬«‰¥â·¡â«à“®–‡ªìπ‡™◊ÈÕ∑’Ë¡’§«“¡À≈“°À≈“¬ §«“¡

º‘¥æ≈“¥„π°“√µ√«®‡∫◊ÈÕßµâπ ‡™àπ °“√¬âÕ¡ ’·°√¡

‰¡à¡’º≈µàÕº≈°“√∑¥ Õ∫¥â«¬«‘∏’π’È·≈–‰¡à®”‡ªìπµâÕß

∑”°“√∑¥ Õ∫‡∫◊ÈÕßµâπ°àÕπ∑”°“√ Õ∫¥â«¬«‘∏’π’È ¡’

ª√– ‘∑∏‘¿“æ¥’Õ¬à“ßπâÕ¬‡∑’¬∫‡∑à“°—∫«‘∏’¥—Èß‡¥‘¡„π

°“√µ√«®À“‡™◊ÈÕ·∫§∑’‡√’¬ «‘∏’π’ÈÕ“®·¬°‡™◊ÈÕ∫“ß

™π‘¥‰¥â¥’°«à“«‘∏’¥—Èß‡¥‘¡ ‡™àπ ·¬° species ¢Õß

Corynebacterium (C. diphtheriae, C. pseudotu-

berculosis, C. ulcerans) ·≈– “¡“√∂π”¡“„™â°—∫

‡™◊ÈÕ∑’Ë¬“°µàÕ°“√√–∫ÿ™π‘¥À√◊Õ‡™◊ÈÕ™π‘¥„À¡à‰¥â ‚¥¬

Õ“®π”¡“„™â‡ªìπ«‘∏’‡¥’Ë¬« (stand-alone technology)

À√◊Õ√à«¡°—∫«‘∏’¥—Èß‡¥‘¡Õ◊ËπÊ

«‘∏’π’È¡’¢âÕ®”°—¥ §◊Õ °“√≈ß∑ÿπ‡√‘Ë¡µâπ §◊Õ

‡§√◊ËÕß¡◊Õ MALDI-TOF MS ¬—ß¡’√“§“·æß ·¡â«à“

®–‡√‘Ë¡¡’°“√„™â«‘∏’π’È°—∫µ—«Õ¬à“ß∑“ß§≈‘π‘°‚¥¬µ√ß·µà

¬—ß‰¥âº≈‰¡à¥’‡∑à“°—∫°“√„™â‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï∑’Ë‡æ“–·¬°

ÕÕ°¡“‡ªìπ‚§‚≈π’‡¥’Ë¬«·≈â«´÷ËßÕ“®¡’°“√æ—≤π“„Àâ¡’

ª√– ‘∑∏‘¿“æ¥’¢’Èπ„πÕπ“§µ °“√‡æ“–‡™◊ÈÕ„π∫“ß

 ¿“«–Õ“®¡’º≈µàÕ§ÿ≥¿“æ¢Õß mass spectra
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·≈–§«“¡·¡àπ¬”¢Õß°“√∑¥ Õ∫ µâÕß„™â‡™◊ÈÕ∑’Ë

‡¢â¡¢âπ¡“°‡æ’¬ßæÕ (ª√–¡“≥ 105›107 cells/ml)

«‘∏’π’È¬—ß‰¡à “¡“√∂√–∫ÿÀ√◊Õ®”·π°‡™◊ÈÕ·∫§∑’‡√’¬∫“ß

™π‘¥∑’Ë¡’§«“¡„°≈â‡§’¬ß°—π‰¥âÕ¬à“ß·¡àπ¬” (µ“√“ß∑’Ë 3)

·≈–¬—ß‰¡à “¡“√∂„™âµ√«®À“‡™◊ÈÕ¥◊ÈÕ¬“‰¥â∑ÿ°™π‘¥

 ”À√—∫‡™◊ÈÕ∫“ß™π‘¥ ‡™àπ ‡™◊ÈÕ∑’Ë¡’ ªÕ√å´÷Ëß¡’

ºπ—ß‡´≈≈å§àÕπ¢â“ßÀπ“·≈–‡™◊ÈÕ Mycobacterium

´÷Ëßºπ—ß‡´≈≈å¡’ mycolic acid ª√‘¡“≥¡“°®”‡ªìπ

µâÕß¡’¢—ÈπµÕπ°“√‡µ√’¬¡µ—«Õ¬à“ß‡æ‘Ë¡‡µ‘¡‡æ◊ËÕ„Àâ

‚ª√µ’πª≈àÕ¬ÕÕ°¡“®“°‡´≈≈å‰¥â¥’¢÷Èπ ‡™àπ  °“√„™â

§«“¡√âÕπ °“√„™âµ—«∑”≈–≈“¬ °“√„™â‡§√◊ËÕß¬àÕ¬

(mechanical lysis) °“√ °—¥‚ª√µ’π¥â«¬ formic

acid-ethanol ÷́Ëß‡ªìπ°√¥·°à®÷ßµâÕß¡’¢—ÈπµÕπ°“√

°”®—¥¢Õß‡ ’¬∑’Ë„™â·≈â«Õ¬à“ß∂Ÿ°«‘∏’¥â«¬  πÕ°®“°π’È

¬—ß‰¡à¡’·π«∑“ßªØ‘∫—µ‘∑’Ë‡ªìπ¡“µ√∞“π “°≈ ”À√—∫

‡°≥±å∑’Ë„™â‡æ◊ËÕ√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ ¢≥–π’È¬—ß‡ªìπ‡æ’¬ß

º≈°“√»÷°…“®“°ÀâÕßªØ‘∫—µ‘°“√µà“ßÊ ·≈–§”

·π–π”®“°∫√‘…—∑ºŸâº≈‘µ ∞“π¢âÕ¡Ÿ≈¬—ß¡’Õ¬Ÿà®”°—¥°«à“

∞“π¢âÕ¡Ÿ≈≈”¥—∫‡∫ ¢Õß¬’π 16S rDNA ·µà¡’·π«

‚πâ¡∑’Ë®–¡’¢âÕ¡Ÿ≈‡æ‘Ë¡¡“°¢÷Èπ„πÕπ“§µ

°“√π”‰ª „™âª√–‚¬™πå∑“ß§≈‘π‘°
‡∑§π‘§∑“ß™’«‚¡‡≈°ÿ≈∑’Ë°≈à“«¡“¢â“ßµâπ

 “¡“√∂·∫àßÕÕ°‡ªìπ 2 ª√–‡¿∑µ“¡º≈°“√∑¥ Õ∫

∑’Ë‰¥â §◊Õ

1. °“√∑¥ Õ∫‡™‘ß§ÿ≥¿“æ (qualitative test)

·∫àßº≈°“√∑¥ Õ∫‡ªìπ 2 ·∫∫ §◊Õ

1.1 °“√∑¥ Õ∫∑’Ë„Àâº≈°“√∑¥ Õ∫‡ªìπ

º≈∫«°·≈–º≈≈∫‡∑à“π—Èπ √“¬ß“πº≈«à“µ√«®æ∫

‡™◊ÈÕÀ√◊Õ¬’π∑’ËµâÕß°“√µ√«®À“„πµ—«Õ¬à“ß∑“ß§≈‘π‘°

À√◊Õ‰¡à °√≥’∑’Ë„Àâº≈∫«°∑”„Àâ “¡“√∂√–∫ÿ™π‘¥¢Õß

‡™◊ÈÕÀ√◊Õ¬’π‰¥â ´÷Ëß°“√√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ‰¥â∂÷ß√–¥—∫

species À√◊Õ genus ¢÷Èπ°—∫§«“¡®”‡æ“–¢Õß

primer À√◊Õ probe ∑’ËÕÕ°·∫∫ ‚¥¬µâÕß·ª≈º≈

√à«¡°—∫µ—«§«∫§ÿ¡∫«°·≈–≈∫ ·µà‰¡à “¡“√∂∫Õ°

ª√‘¡“≥À√◊Õ®”π«π‡™◊ÈÕ‰¥â·πàπÕπ‡π◊ËÕß®“°‰¡à ¡’

standard curve ‰¥â·°à «‘∏’‡æ‘Ë¡®”π«π “√æ—π∏ÿ°√√¡

¥â«¬«‘∏’ PCR ·∫∫¥—Èß‡¥‘¡·≈–«‘∏’∑’Ë¥—¥·ª√µà“ßÊ¢Õß

µ“√“ß∑’Ë 3. ‡™◊ÈÕ·∫§∑’‡√’¬·≈–ªí≠À“∑’Ëæ∫„π°“√√–∫ÿ™π‘¥¥â«¬«‘∏’ matrix-assisted laser desorption ionization-time

flight mass spectrometry (MALDI-TOF MS)(41)

               ‡™◊ÈÕ                                      ªí≠À“

Shigella ‰¡à “¡“√∂·¬°ÕÕ°®“° E. coli

Streptococcus pneumoniae ·≈– ¡—°√–∫ÿ (overcall) ‡ªìπ S. pneumoniae ‰¡à “¡“√∂·¬°‡™◊ÈÕ S. pneumoniae ÕÕ°®“°‡™◊ÈÕ
viridans Streptococcus viridans Streptococcus ·≈–„π√–À«à“ß viridans group ¥â«¬°—π ¬°‡«âπ  “¡“√∂√–∫ÿ
(α-hemolytic Streptococcus) S. anginosus ‰¥â

Haemophilus influenzae ¡—°√–∫ÿ (overcall) ‡ªìπ‡™◊ÈÕ H. influenzae ®÷ß§«√¬◊π¬—π¥â«¬«‘∏’∑“ß™’«‡§¡’‡æ‘Ë¡‡µ‘¡

°“√√–∫ÿ species ¢Õß‡™◊ÈÕ·°√¡≈∫ ¬—ß‰¡à “¡“√∂√–∫ÿ∂÷ß√–¥—∫ species ‰¥â∂Ÿ°µâÕß ‡™àπ Campylobacter, Salmonella,
∫“ß™π‘¥ Achromobacter

‡™◊ÈÕ∑’Ë¡’ “¬«‘«—≤π“°“√„°≈â™‘¥°—π ‰¡à “¡“√∂·¬°‡™◊ÈÕ‰¥â·¡àπ¬” ‡™àπ Klebsiella ·≈– Raoultella; Stenotrophomonas
maltophilia ·≈– Pseudomonas hibiscicola

Anaerobes ∞“π¢âÕ¡Ÿ≈¬—ß‰¡à‡æ’¬ßæÕ ¢—ÈπµÕπ°“√ °—¥§«√æ—≤π“„Àâ¡’¡“µ√∞“π·≈–¡’ª√– ‘∑∏‘¿“æ¥’¢÷Èπ
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«‘∏’ PCR ∑’Ë‰¡à„™à real-time PCR «‘∏’‡æ‘Ë¡®”π«π

·∫∫ non-PCR µà“ßÊ ·≈–«‘∏’∑’Ë‰¡à‡æ‘Ë¡®”π«π “√

æ—π∏ÿ°√√¡ ‡™àπ hybridization ·≈– microarray

Õ¬à“ß‰√°Áµ“¡ Õ“®∫Õ°‰¥â‡ªìπ°÷Ëßª√‘¡“≥ (semi-

quantitative) §◊Õ ¡’®”π«π‡™◊ÈÕ‡√‘Ë¡µâπ„πµ—«Õ¬à“ß

ª√‘¡“≥¡“°À√◊ÕπâÕ¬‚¥¬¥Ÿ®“°§«“¡‡¢â¡¢Õß·∂∫

º≈º≈‘µ∑’Ë‰¥â À√◊Õ§«“¡‡¢â¡¢Õßµ”·Àπàß∑’Ëµ√«®æ∫

°“√®—∫¢Õß probe ‡™àπ «‘∏’ hybridization ·≈–

microarray À√◊Õ§«“¡¢ÿàπ ‡™àπ «‘∏’ LAMP (™π‘¥

∑’Ë‡ªìπ qualitative) ·µà‚¥¬ª°µ‘®–‰¡à¡’°“√√“¬ß“π

º≈

1.2 °“√∑¥ Õ∫∑’Ë „Àâº≈°“√∑¥ Õ∫‡™‘ß

∫√√¬“¬ (descriptive) ‡™àπ º≈¢Õß DNA sequen-

cing ‡ªìπ≈”¥—∫‡∫  ·≈–º≈¢Õß MALDI-TOF MS

‡ªìπ mass spectra ·µà‰¡à‰¥â√“¬ß“πº≈¥‘∫ (raw

data) °“√√“¬ß“πº≈®–‡ªìπ°“√√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ

∑’Ë „°≈â‡§’¬ß∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¢âÕ¡Ÿ≈Õâ“ßÕ‘ß

„π∞“π¢âÕ¡Ÿ≈ Õ“®√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ‰¥â∂÷ß√–¥—∫

species À√◊Õ genus ´÷Ëß¡’§«“¡‡™◊ËÕ¡—Ëπµà“ß°—π¢÷Èπ

°—∫√–¥—∫§«“¡‡À¡◊Õπ°—∫¢âÕ¡Ÿ≈Õâ“ßÕ‘ß„π∞“π¢âÕ¡Ÿ≈

2. °“√∑¥ Õ∫‡™‘ßª√‘¡“≥ (quantitative

test) ‡™àπ «‘∏’ real-time PCR À√◊Õ quantitative

PCR Õ“»—¬ standard curve ‚¥¬„™â‡™◊ÈÕÀ√◊Õ

æ≈“ ¡‘¥¡“µ√∞“π∑’Ë∑√“∫ª√‘¡“≥ ·≈– «‘∏’ digital

PCR ÷́Ëß‰¡à®”‡ªìπµâÕß¡’ standard curve °“√

√“¬ß“πº≈‡ªìπ°“√√–∫ÿ™π‘¥·≈–ª√‘¡“≥¢Õß‡™◊ÈÕ∑’Ë

µ√«®æ∫„πµ—«Õ¬à“ß∑“ß§≈‘π‘°´÷Ëß®–¡’§«“¡ ”§—≠„π

°√≥’∑’Ë°“√«‘π‘®©—¬‚√§¡’‡°≥±å°”Àπ¥«à“À“°æ∫‡™◊ÈÕ

„πª√‘¡“≥¡“°°«à“∑’Ëµ—Èß‰«â∂◊Õ«à“¡’π—¬ ”§—≠∑“ß§≈‘π‘°

‚¥¬‡©æ“–„π°√≥’∑’Ëµ—«Õ¬à“ß∑“ß§≈‘π‘°¡“®“° non-

sterile site ‡™àπ ªí  “«– ‡ ¡À– ´÷Ëß¡’‚Õ°“ µ√«®

æ∫‡™◊ÈÕ„πµ—«Õ¬à“ß‰¥â„π§πª°µ‘·µà§«√¡’ª√‘¡“≥πâÕ¬

°«à“‡°≥±å∑’Ë°”Àπ¥ À√◊Õπ”‰ª„™â„π°√≥’µâÕß°“√

‡ª√’¬∫‡∑’¬∫‡æ◊ËÕµ‘¥µ“¡º≈°“√√—°…“‚¥¬¥Ÿ·π«‚πâ¡

°“√‡æ‘Ë¡¢÷ÈπÀ√◊Õ≈¥≈ß¢Õßª√‘¡“≥‡™◊ÈÕ„πµ—«Õ¬à“ß

‡∑§π‘§∑“ß™’«‚¡‡≈°ÿ≈¡’¢âÕ¥’·≈–π”‰ª„™â

ª√–‚¬™πå„π°“√√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬°àÕ

‚√§(1,52-53) ¥—ßπ’È

1. ≈¥√–¬–‡«≈“°“√√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ·∫§-

∑’‡√’¬°àÕ‚√§ (time to pathogen identification ·≈–

turnaround time) ‡æ◊ËÕ∑¥·∑π«‘∏’¥—Èß‡¥‘¡ §◊Õ °“√

‡æ“–‡™◊ÈÕ·≈–°“√µ√«®∑“ß™’«‡§¡’ ∑”„Àâ°“√«‘π‘®©—¬

·≈–°“√√—°…“‡ªìπ‰ªÕ¬à“ß√«¥‡√Á«·≈–∂Ÿ°µâÕß‡À¡“–

 ¡ ́ ÷Ëß¡’§«“¡ ”§—≠Õ¬à“ß¬‘Ëß‚¥¬‡©æ“–„π°√≥’ºŸâªÉ«¬

«‘°ƒµÀ√◊Õ¡’°“√√–∫“¥¢Õß‚√§(9)

2. µ√«®À“‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë ‰¡à‡®√‘≠ À√◊Õ

‡®√‘≠™â“„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ À√◊ÕµâÕß„™âÕ“À“√‡≈’È¬ß

‡™◊ÈÕæ‘‡»…À√◊ÕµâÕß‡≈’È¬ß‡™◊ÈÕ„π‡´≈≈å ´÷Ëß¡’√“§“·æß

À√◊Õ¬ÿàß¬“°

3. µ√«®À“‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë¡’®”π«ππâÕ¬‰¥â

‚¥¬µ√ß®“°µ—«Õ¬à“ß∑“ß§≈‘π‘° ÷́Ëß§«√√–¡—¥√–«—ß„π

°“√·ª≈º≈‚¥¬‡©æ“–·¬°ÕÕ°®“°‡™◊ÈÕªπ‡ªóôÕπ

4. µ√«®À“‡™◊ÈÕ·∫§∑’‡√’¬„πµ—«Õ¬à“ß∑“ß

§≈‘π‘°‰¥â·¡â®–‡ªìπ‡™◊ÈÕ∑’Ëµ“¬·≈â« ‡™àπ ¿“¬À≈—ß‰¥â

√—∫¬“µâ“π®ÿ≈™’æ Õ¬Ÿà„πµ—«Õ¬à“ß∑’Ë àßµ√«®∑“ßæ¬“∏‘

«‘∑¬“ ‡™àπ ‡π◊ÈÕ‡¬◊ËÕ FFPE ´÷Ëß¡’ formalin ∑”„Àâ‡™◊ÈÕ

µ“¬ Õ¬à“ß‰√°Áµ“¡§«√·ª≈º≈§«∫§Ÿà°—∫Õ“°“√∑“ß

§≈‘π‘°

5. µ√«®À“‡™◊ÈÕ‰¥âÀ≈“¬™π‘¥æ√âÕ¡°—π‚¥¬„™â

µ—«Õ¬à“ß‡¥’¬« ‡™àπ «‘∏’ multiplex PCR, multiplex

real-time PCR, microarray

6. √–∫ÿ™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬‚¥¬‰¡à®”‡ªìπ

µâÕß∑√“∫À√◊Õ¡’¢âÕ¡Ÿ≈Õ◊ËπÊ¡“°àÕπ«à“‡ªìπ‡™◊ÈÕ™π‘¥„¥

(unknown bacteria) √«¡∑—Èß “¡“√∂„™â§âπæ∫

™π‘¥¢Õß‡™◊ÈÕÕÿ∫—µ‘„À¡à∑’Ë‰¡à‡§¬¡’°“√»÷°…“¡“°àÕπ‰¥â

‡™àπ «‘∏’ PCR ¥â«¬ universal primers ·≈â«µ“¡
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¥â«¬ DNA sequencing, next-generation se-

quencing, MALDI-TOF MS

7. µ√«®À“°“√°≈“¬æ—π∏ÿå¢Õß‡™◊ÈÕ‰¥âÕ¬à“ß

·¡àπ¬”‚¥¬°“√À“≈”¥—∫‡∫ À√◊Õ°“√‡ª≈’Ë¬π·ª≈ß

≈”¥—∫°√¥Õ–¡‘‚π ´÷Ëß¡’ª√–‚¬™πå‚¥¬‡©æ“–°“√À“

¬’π¥◊ÈÕ¬“

8. µ√«®À“®”π«π¢Õß‡™◊ÈÕ„πµ—«Õ¬à“ß‰¥â„π

°√≥’∑’Ë‡ªìπ«‘∏’°“√∑¥ Õ∫‡™‘ßª√‘¡“≥ ÷́Ëß¡’ª√–‚¬™πå

„π°“√π”‰ª„™à«‘π‘®©—¬‚√§µ‘¥‡™◊ÈÕ„Àâ·¡àπ¬”¢÷Èπ À√◊Õ

π”¡“µ—Èß‡ªìπ‡°≥±å°“√«‘π‘®©—¬ ‚¥¬¡’ª√‘¡“≥‡™◊ÈÕ‡°‘π

°«à“∑’Ë°”Àπ¥„πµ—«Õ¬à“ß·≈–Õ“®™à«¬µ‘¥µ“¡°“√

√—°…“«à“‡™◊ÈÕ¡’·π«‚πâ¡≈¥≈ßÀ√◊Õ‰¡à ‡™àπ «‘∏’ real-

time PCR, digital PCR

9. π”‰ª„™â„πß“π¥â“π√–∫“¥«‘∑¬“‚¥¬∑”

°“√‡ª√’¬∫‡∑’¬∫‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§∑’Ë¡’°“√√–∫“¥

„πæ◊Èπ∑’Ëµà“ßÊÀ√◊Õ‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§∑’Ëæ∫∫àÕ¬µ“¡

‡«≈“∑’Ë‡ª≈’Ë¬π‰ª„π·µà≈–ªï ·≈–„™â®”·π°™π‘¥¢Õß

‡™◊ÈÕ·∫§∑’‡√’¬µ“¡Õπÿ°√¡«‘∏“π «‘∏’∑’Ë “¡“√∂„™â

‡ª√’¬∫‡∑’¬∫√–À«à“ß‡™◊ÈÕ·∫§∑’‡√’¬‡∫◊ÈÕßµâπ ‡™àπ «‘∏’

Arbitrarily-primed PCR (AP-PCR)  à«π°“√À“

≈”¥—∫‡∫ ‚¥¬ DNA sequencing ·≈–«‘∏’ MALDI-

TOF MS ®– “¡“√∂√–∫ÿ·≈–®”·π°™π‘¥¢Õß‡™◊ÈÕ

‰¥âÕ¬à“ß·¡àπ¬”¢÷Èπ

Õ¬à“ß‰√°Áµ“¡ ·¡â«à“«‘∏’°“√∑¥ Õ∫∑’ËÕ“»—¬

‡∑§π‘§∑“ß™’«‚¡‡≈°ÿ≈ ¡—¬„À¡à¢â“ßµâπÕ“®™à«¬µ√«®

À“™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬‰¥â√«¥‡√Á«¡“°¢÷Èπ ·µà

‡∑§π‘§¥—ß°≈à“«¡’¢âÕ®”°—¥∑’Ë§«√√–«—ß„π°“√π”‰ª„™â

¥—ßπ’È

1. µâÕß¡’°“√·ª≈º≈Õ¬à“ß√–¡—¥√–«—ß‡æ◊ËÕ·¬°

„Àâ‰¥â«à“‡ªìπ‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§®√‘ß (true pathogen)

ÕÕ°®“°º≈∫«°≈«ßÀ√◊Õ‡™◊ÈÕªπ‡ªóôÕπ (contaminant)

°“√∑¥ Õ∫∑’Ëµ√«®æ∫ DNA ¢Õß‡™◊ÈÕ®“°µ—«Õ¬à“ß

∑“ß§≈‘π‘°‰¡à “¡“√∂·¬°‰¥â«à“¡“®“°‡™◊ÈÕ‡ªìπÀ√◊Õ

‡™◊ÈÕµ“¬ Õ“®‡ªìπ‰¥âµ—Èß·µà‡™◊ÈÕª√–®”∂‘Ëπ∑’Ë¡’°“√

colonization À√◊Õ°“√ªπ‡ªóôÕπ À√◊Õ‡™◊ÈÕµ“¬∑’ËÀ≈ß

‡À≈◊Õ¿“¬À≈—ß°“√√—°…“ „π°√≥’µ√«®æ∫ “√æ—π∏ÿ

°√√¡„πµ—«Õ¬à“ß¿“¬À≈—ß°“√√—°…“°Á‰¡à‰¥â·ª≈«à“‰¡à

µÕ∫ πÕßµàÕ°“√√—°…“ ‚¥¬µâÕß·ª≈º≈§«∫§Ÿà°—∫

Õ“°“√∑“ß§≈‘π‘° °“√µÕ∫ πÕßµàÕ°“√√—°…“ °“√

¬âÕ¡ ’·°√¡‚¥¬µ√ß®“°µ—«Õ¬à“ß æ¬“∏‘ ¿“æ∑’Ëµ√«®

æ∫ À√◊Õº≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√Õ◊ËπÊ√à«¡

¥â«¬  πÕ°®“°π’ÈÕ“®„™â°“√µ√«®‡™‘ßª√‘¡“≥ (quan-

titative) ¡“„™â‡ªìπ‡°≥±å„π°“√«‘π‘®©—¬·∑π°“√

µ√«®·∫∫§ÿ≥¿“æ (qualitative) ∑’Ë∫Õ°‰¥â‡æ’¬ß

«à“µ√«®æ∫À√◊Õ‰¡à‡∑à“π—Èπ  ¡’¢âÕ®”°—¥∑’Ë·µ°µà“ß°—π

°“√π”º≈°“√«‘‡§√“–Àå∑’Ë ‰¥â ‰ª„™â„π∑“ßªØ‘∫—µ‘µâÕß

·ª≈º≈¥â«¬§«“¡√–¡—¥√–«—ß·≈–§”π÷ß∂÷ßÕ“°“√∑“ß

§≈‘π‘°∑’Ë‡¢â“‰¥â√à«¡¥â«¬‡ ¡Õ

2. ‡π◊ËÕß®“°‡ªìπ«‘∏’∑’Ë¡’§«“¡‰« Ÿß µâÕß√–«—ß

‡√◊ËÕß°“√ªπ‡ªóôÕπ„π∑ÿ°¢—ÈπµÕπ „π¢—ÈπµÕπ°“√‡°Á∫

µ—«Õ¬à“ß‡™◊ÈÕªπ‡ªóôÕπ∑’Ëæ∫∫àÕ¬ §◊Õ ‡™◊ÈÕª√–®”∂‘Ëπ

(normal flora) ‡™àπ Propionibacterium acnes,

coagulase-negative Staphylococcus ®÷ßµâÕß

„™â‡∑§π‘§ª≈Õ¥‡™◊ÈÕ„π°“√‡°Á∫µ—«Õ¬à“ß   à«π°“√

ªπ‡ªóôÕπ„π¢—ÈπµÕπ∑”ªØ‘°‘√‘¬“ ‡™àπ carryover

contamination µâÕß√–¡—¥√–«—ß¢≥–ªØ‘∫—µ‘ß“π

·≈–¡’µ—«§«∫§ÿ¡‡ ¡Õ‡æ◊ËÕ„Àâ°“√·ª≈º≈‡ªìπ‰ªÕ¬à“ß

∂Ÿ°µâÕß

3. °“√·ª≈º≈°“√∑¥ Õ∫§«√∑√“∫ limit

of detection (LoD) §«“¡‰«·≈–§«“¡®”‡æ“–¢Õß

«‘∏’°“√∑¥ Õ∫∑’Ëπ”¡“„™â´÷Ëß·µà≈–«‘∏’¡’§«“¡·µ°µà“ß

°—π ‰¡à§«√«‘π‘®©—¬‚¥¬Õ“»—¬º≈°“√∑¥ Õ∫·µà‡æ’¬ß

Õ¬à“ß‡¥’¬« ‡π◊ËÕß®“°À“°„Àâº≈°“√∑¥ Õ∫‰¡à‡ªìπ‰ª

µ“¡∑’Ë§“¥‰«â Õ“®‡°‘¥®“°¢âÕ®”°—¥¢Õß«‘∏’°“√∑¥ Õ∫

°Á ‰¥â ¬°µ—«Õ¬à“ß‡™àπ À“°„Àâº≈°“√∑¥ Õ∫‡ªìπ≈∫

Õ“®‡°‘¥®“°ª√‘¡“≥‡™◊ÈÕπâÕ¬°«à“ LoD „πµ—«Õ¬à“ß
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≥ ‡«≈“∑’Ë‡°Á∫µ—«Õ¬à“ß ·µàÀ“°¬—ß ß —¬«à“µ‘¥‡™◊ÈÕπ—Èπ

®√‘ß Õ“®µâÕß„™â«‘∏’Õ◊Ëπ∑’Ë¡’§«“¡‰« Ÿß¢÷Èπ À√◊Õ‡°Á∫

µ—«Õ¬à“ß„À¡à¡“µ√«® È́” À√◊Õ°√≥’‰¥âº≈°“√∑¥ Õ∫

√–∫ÿ™π‘¥‡ªìπ‡™◊ÈÕ∑’Ë‰¡à Õ¥§≈âÕß°—∫Õ“°“√∑“ß§≈‘π‘°

Õ“®‡°‘¥®“°«‘∏’¡’§«“¡‰« Ÿß®÷ßµ√«®æ∫‡™◊ÈÕªπ‡ªóôÕπ

·¡â®–¡’Õ¬ŸàπâÕ¬

4. §«√∑√“∫«à“«‘∏’°“√∑¥ Õ∫∑’Ë „™â‡ªìπ«‘∏’

°“√∑¥ Õ∫‡™‘ß§ÿ≥¿“æÀ√◊Õ‡™‘ßª√‘¡“≥ ‰¡à§«√π”

º≈°“√∑¥ Õ∫¢Õß«‘∏’°“√∑¥ Õ∫‡™‘ß§ÿ≥¿“æ¡“„™â

„π‡™‘ßª√‘¡“≥‡π◊ËÕß®“°‰¡à¡’§«“¡·¡àπ¬”‡æ’¬ßæÕ

5. §à“§«“¡‰«‡¡◊ËÕ„™âµ—«Õ¬à“ß∑“ß§≈‘π‘° (clini-

cal sensitivity) ¡—°¡’§à“πâÕ¬°«à“‡¡◊ËÕª√–‡¡‘π∑“ß

ÀâÕßªØ‘∫—µ‘°“√ (analytical sensitivity) ´÷ËßÕ“®„™â

‡æ’¬ß‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï∑’Ë‡æ“–·¬°‰¥â ‡π◊ËÕß®“°µ—«Õ¬à“ß

∑“ß§≈‘π‘°Õ“®¡’µ—«¬—∫¬—ÈßªØ‘°‘√‘¬“∑”„Àâ¡’§«“¡‰«≈¥≈ß

πÕ°®“°π’ÈÕ“®¡’§«“¡‰«¡“°‡°‘π°«à“§«“¡ ”§—≠

∑“ß§≈‘π‘° ‚¥¬‡©æ“–°√≥’∑’Ëµ—«Õ¬à“ß¡“®“° non-

sterile site §«√‡≈◊Õ°«‘∏’°“√µ√«®‡™‘ßª√‘¡“≥‡æ◊ËÕ

À“®”π«π‡™◊ÈÕ«à“‡°‘π°«à“‡°≥±å∑’Ë°”Àπ¥«à“¡’π—¬

 ”§—≠∑“ß§≈‘π‘°

6. °“√µ√«®§«“¡‰«µàÕ¬“µâ“π®ÿ≈™’æ‚¥¬

°“√µ√«®À“¬’π¥◊ÈÕ¬“‡ªìπ°“√∫àß™’È∑“ßÕâÕ¡·∑π°“√

µ√«®‚¥¬«‘∏’¡“µ√∞“π‚¥¬„™â°“√∑¥ Õ∫¥â«¬«‘∏’

disk diffusion ·≈–À“ MIC (minimum inhibitory

concentration) ‡π◊ËÕß®“°‚¥¬∑—Ë«‰ª‡ªìπ°“√µ√«®

‡æ’¬ß∫“ß¬’π∑’Ëæ∫«à“‡ªìπ°≈‰°À≈—°∑’Ë¡’°“√°≈“¬æ—π∏ÿå

®÷ßÕ“®‰¡à· ¥ß∂÷ß§«“¡‰«µàÕ¬“∑’Ë·∑â®√‘ß·≈–√–¥—∫

§«“¡‰«µàÕ¬“

7. °“√µ√«®À“§«“¡‰«·≈–§«“¡®”‡æ“–„π

°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß«‘∏’∑’Ëæ—≤π“¢÷Èπ¡“„À¡à

¡’¢âÕ®”°—¥„π°√≥’∑’Ë‡™◊ÈÕ‰¡à‡®√‘≠„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ

‡π◊ËÕß®“°‰¡à¡’«‘∏’¡“µ√∞“π (gold standard) ∑’Ë·∑â

®√‘ß‡æ◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫

8. «‘∏’ à«π„À≠à¡’√“§“·æß ‡§√◊ËÕß¡◊Õ·≈–

πÈ”¬“∑’Ë„™â√“§“ Ÿß°«à“«‘∏’µ√«®∑“ß™’«‡§¡’¥—Èß‡¥‘¡ ·µà

§«√§”π÷ß∂÷ß cost-effectiveness ¢Õß«‘∏’°“√∑¥ Õ∫

√à«¡¥â«¬ À“°∑”„Àâ “¡“√∂«‘π‘®©—¬·≈–√—°…“‰¥â

Õ¬à“ß√«¥‡√Á« ‡¡◊ËÕ¡’°“√„™âÕ¬à“ß·æ√àÀ≈“¬¡“°¢÷Èπ

§“¥«à“√“§“®–∂Ÿ°≈ß‡√◊ËÕ¬Ê„πÕπ“§µ

ªí®®ÿ∫—π¡’°“√π”«‘∏’°“√∑¥ Õ∫∑“ß™’«‚¡‡≈°ÿ≈

¡“„™â∑“ß§≈‘π‘°‡æ◊ËÕ√–∫ÿ™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬°àÕ‚√§

„π∑’Ëπ’È¢Õ¬°µ—«Õ¬à“ß«‘∏’°“√∑¥ Õ∫∑’Ë¡’®”Àπà“¬·≈–

‰¥â√—∫°“√√—∫√Õß®“°Õß§å°“√Õ“À“√·≈–¬“·Ààß

 À√—∞Õ‡¡√‘°“ (the United States Food and

Drug Administration, FDA) (µ“√“ß∑’Ë 4) §âπÀ“

‡æ‘Ë¡‡µ‘¡‰¥â∑’Ë http://www.fda.gov/MedicalDevices/

ProductsandMedicalProcedures/InVitro

Diagnostics/ucm330711.htm#microbial

°‘µ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥√Ÿª¿“æª√–°Õ∫‚¥¬ π“¬·æ∑¬å

æß»å «— ¥‘Ï √Õ¥ «“ ¥‘Ï π“¬·æ∑¬åÕ¿‘ ‘∑∏‘Ï ∑Õß‰∑¬

 ‘π ¥√.∏’√ ‘∑∏‘Ï ‡µ™“«‘«—≤π∫Ÿ≈¬å ·≈–π“¬ª√–¬Ÿ√ ·≈ß’
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