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¢âÕº‘¥æ≈“¥„π°“√«‘π‘®©—¬ ¡Õßμ“¬
Pitfall of Brain death declaration

Õ¥‘»—°¥‘Ï ·∑πªíôπ
1

°ÿ≈æ—≤πå «’√ “√
2

Àπà«¬ª√– “∑»—≈¬°√√¡ °≈ÿà¡ß“π»—≈¬°√√¡ ‚√ßæ¬“∫“≈æ‘®‘μ√1

°≈ÿà¡ß“πª√– “∑»—≈¬°√√¡  ∂“∫—πª√– “∑«‘∑¬“ °√¡°“√·æ∑¬å2

√–¬–·√° À—«„®«“¬  ¢âÕ¡Ÿ≈μ—«‡≈¢¢ÕßºŸâ√Õ√—∫∫√‘®“§

Õ«—¬«–¢Õß ¿“°“™“¥‰∑¬ (μ“√“ß∑’Ë 1)1

®“°μ“√“ß∑’Ë 1 ®”π«πºŸâªÉ«¬∑’Ë√Õ°“√‡ª≈’Ë¬πÕ«—¬«–

 Ÿß¢÷ÈπÕ¬à“ß¡“°„π√–¬–‡«≈“‡æ’¬ß 6 ªï√–À«à“ßªï æ.». 2551

·≈– 2557 ‡¡◊ËÕæ‘®“√≥“¢âÕ¡Ÿ≈≈à“ ÿ¥‡¡◊ËÕ«—π∑’Ë 30 °—π¬“¬π

æ.». 2561 »Ÿπ¬å√—∫∫√‘®“§Õ«—¬«–  ¿“°“™“¥‰∑¬ ¡’ºŸâ

√Õ√—∫∫√‘®“§Õ«—¬«– 6,254 √“¬ ∑—Èßπ’ÈºŸâªÉ«¬Õ«—¬«–Õ◊Ëπ Ê

πÕ°‡Àπ◊Õ®“°‰μ ®–‡ ’¬™’«‘μ‰ª°àÕπ ‡π◊ËÕß®“°‰¡à “¡“√∂

√ÕÕ«—¬«–‰¥â

°“√∑’Ë ß —¬ºŸâªÉ«¬∑’Ë¡’¿“«– ¡Õßμ“¬¬àÕ¡μâÕß∂÷ß·°à

§«“¡μ“¬„π‡«≈“μàÕ¡“  ·¡â«à“®–‰¡à‰¥â√—∫°“√«‘π‘®©—¬

¿“«– ¡Õßμ“¬ ·μà‡¡◊ËÕ‰¥â√—∫°“√«‘π‘®©—¬¿“«– ¡Õßμ“¬

°Á®–‡ªìπ°“√π”‰ª Ÿà°√–∫«π°“√¢Õ∫√‘®“§Õ«—¬«– ´÷Ëß„π

μà“ßª√–‡∑» °“√«‘π‘®©—¬«à“ºŸâªÉ«¬ ¡Õßμ“¬®–‡ªìπ°“√ ‘Èπ

 ÿ¥°“√√—°…“‡æ◊ËÕ¬◊¥‡«≈“°“√‡ ’¬™’«‘μ5

∫∑π”
„π°“√¥Ÿ·≈ºŸâªÉ«¬«‘°ƒμ‘∑“ß¥â“πª√– “∑»—≈¬»“ μ√å

 ‘Ëß∑’Ëª√– “∑»—≈¬·æ∑¬å‰¥âæ∫‡ªìπª√–®” ·¡â«à“®–‰¥â

æ¬“¬“¡„π°“√√—°…“Õ¬à“ß‡μÁ¡∑’Ë·≈â«§◊Õ°“√∑’ËºŸâªÉ«¬

Õ“°“√·¬à≈ß ÷́¡≈ß·≈–‡ ’¬™’«‘μ ´÷Ëß “‡Àμÿ∑’ËºŸâªÉ«¬‡ ’¬™’«‘μ

¡“®“°æ¬“∏‘ ¿“æ„π ¡Õß ·μà·æ∑¬å à«πÀπ÷Ëß¬—ß‰¡à

™”π“≠„π°“√«‘π‘®©—¬¿“«– ¡Õßμ“¬ ®÷ß‰¥â√«∫√«¡

¢âÕ¡Ÿ≈·≈–¢âÕº‘¥æ≈“¥„π°“√«‘π‘®©—¬¿“«– ¡Õßμ“¬‡æ◊ËÕ

‡ªìπª√–‚¬™πå„π°“√«‘π‘®©—¬ºŸâªÉ«¬∑’Ë ß —¬∑’Ë¡’¿“«– ¡Õß

μ“¬μàÕ‰ª

∑”‰¡μâÕß«‘π‘®©—¬¿“«– ¡Õßμ“¬

ªí®®ÿ∫—πæ∫«à“°“√√—°…“À≈“¬Ê ‚√§∑’Ë‰¡à “¡“√∂

√—°…“‰¥â¡“°àÕπ ‰¥âª√– ∫§«“¡ ”‡√Á®„π°“√√—°…“¥â«¬

°“√‡ª≈’Ë¬πÕ«—¬«– ‡™àπ ¿“«–‰μ«“¬ μ—∫«“¬ ¡–‡√Áßμ—∫

μ“√“ß∑’Ë 1 ®”π«πºŸâªÉ«¬∑’Ë√Õ°“√‡ª≈’Ë¬πÕ«—¬«– ¢âÕ¡Ÿ≈≈à“ ÿ¥ 30 °—π¬“¬π 2561 ®“°»Ÿπ¬å√—∫∫√‘®“§Õ«—¬«–  ¿“°“™“¥‰∑¬

®”π«πºŸâªÉ«¬ ‰μ μ—∫ À—«„® ªÕ¥ À—«„® ‰μ ‰μ·≈– μ—∫ÕàÕπ √«¡

√ÕÕ«—¬«– ·≈–ªÕ¥ ·≈–μ—∫ μ—∫ÕàÕπ

2551 2,196 146 27 3 11 4 3 2 2,392

2557 4,055 195 16 3 23 7 11 2 4,312

2561 5,934 256 24 1 22 3 13 1 6,254



«“√ “√ª√– “∑»—≈¬»“ μ√ å

ªï∑’Ë 10 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 256218

‡°≥±å°“√«‘π‘®©—¬ ¡Õßμ“¬

·æ∑¬ ¿“‰¡à‰¥â°”Àπ¥π‘¬“¡¢Õß¿“«– ¡Õßμ“¬

·μàª√–°“»∂÷ß°“√«‘π‘®©—¬¿“«– ¡Õßμ“¬‰«â„πª√–°“»

·æ∑¬ ¿“∑’Ë 7/25542 ‡√◊ËÕßÀ≈—°‡°≥±å ·≈–«‘∏’°“√

«‘π‘®©—¬ ¡Õßμ“¬‰«â¥—ßπ’È

¢âÕ 1 ª√–°“»·æ∑¬ ¿“π’È‡√’¬°«à“éª√–°“»·æ∑¬

 ¿“∑’Ë 7/2554 ‡√◊ËÕß À≈—°‡°≥±å·≈–«‘∏’°“√«‘π‘®©—¬

 ¡Õßμ“¬é

¢âÕ 2 „Àâ¬°‡≈‘°ª√–°“»·æ∑¬ ¿“‡√◊ËÕß ‡°≥±å°“√

«‘π‘®©—¬ ¡Õßμ“¬·≈–ª√–°“» æ.». 2532 ·≈–ª√–°“»

·æ∑¬ ¿“ ‡√◊ËÕß ‡°≥±å°“√«‘π‘®©—¬ ¡Õßμ“¬ (©∫—∫∑’Ë 2)

æ.». 2539 ·≈–ª√–°“»·æ∑¬ ¿“∑’Ë 2/2552 ‡√◊ËÕß

À≈—°‡°≥±å·≈–«‘∏’°“√«‘π‘®©—¬ ¡Õßμ“¬

¢âÕ 3 °“√«‘π‘®©—¬ ¡Õßμ“¬„Àâ∑”‰¥â„π ¿“«–·≈–

‡ß◊ËÕπ‰¢ ¥—ßμàÕ‰ªπ’È

(1) ºŸâªÉ«¬μâÕß‰¡à√Ÿâ ÷°μ—«·≈–‰¡àÀ“¬„®‚¥¬¡’¢âÕ

«‘π‘®©—¬∂÷ß “‡Àμÿ „Àâ√Ÿâ·πà™—¥«à“ ¿“«–¢ÕßºŸâªÉ«¬π’È‡°‘¥¢÷Èπ

®“°°“√∑’Ë ¡Õß‡ ’¬À“¬‚¥¬‰¡à¡’Àπ∑“ß‡¬’¬«¬“‰¥â (irre-

mediable and irreversible structural brain damage)

(2) °“√‰¡à√Ÿâ ÷°μ—«·≈–‰¡àÀ“¬„®π’È‰¡à‰¥â‡°‘¥®“°

°. æ‘…¬“ (drug intoxication) ‡™àπ ¬“‡ æμ‘¥

¬“πÕπÀ≈—∫ ¬“§≈“¬°≈â“¡‡π◊ÈÕ  “√æ‘…∑’Ë¡’º≈„Àâ°≈â“¡

‡π◊ÈÕ‰¡à∑”ß“π

¢. ¿“«–Õÿ≥À¿Ÿ¡‘„π√à“ß°“¬μË”√ÿπ·√ß (πâÕ¬

°«à“ 32 Õß»“‡´≈‡´’¬ )

§. ¿“«–º‘¥ª°μ‘¢Õß√–∫∫μàÕ¡‰√â∑àÕ·≈–‡¡

μ“‚∫≈‘° (endocrine and metabolic disturbances)

ß. ¿“«–™ÁÕ° (shock) ¬°‡«âπ∑’Ë‡°‘¥®“°°“√

 Ÿ≠‡ ’¬Àπâ“∑’Ë¢Õß√–∫∫ª√– “∑∑’Ë§«∫§ÿ¡°“√‡μâπ¢Õß

À—«„®·≈–°“√À¥μ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥ (neurogenic shock)

¢âÕ 4 ‡¡◊ËÕºŸâªÉ«¬Õ¬Ÿà„π ¿“«–§√∫μ“¡‡ß◊ËÕπ‰¢¢âÕ 3

·≈â« ‡æ◊ËÕ¬◊π¬—π°“√«‘π‘®©—¬ ¡Õßμ“¬ „Àâμ√«®μ“¡‡°≥±å

¥—ßπ’È

(1) μ√«®‰¡àæ∫°“√‡§≈◊ËÕπ‰À«„¥ Ê ‰¥â‡Õß

¬°‡«âπ°“√‡§≈◊ËÕπ‰À«∑’Ë‡°‘¥®“°√’‡ø≈° ǻ¢Õß ‰¢ —πÀ≈—ß

(spinal reflex)

(2) μ√«®‰¡àæ∫√’‡ø≈°´å¢Õß°â“π ¡Õß (absence

of brainstem reflexes) μàÕ‰ªπ’È∑—ÈßÀ¡¥ ¬°‡«âπ„π à«π∑’Ë

¡’¢âÕ®”°—¥‰¡à “¡“√∂μ√«®‰¥â

°. √’‡ø≈°´å¢Õß√Ÿ¡à“πμ“μàÕ· ß (pupillary

light reflex)

¢. √’‡ø≈°´å¢Õß°√–®°μ“ (corneal reflex)

§. °“√‡§≈◊ËÕπ‰À«¢Õß°≈â“¡‡π◊ÈÕ„∫Àπâ“·≈–

≈Ÿ°μ“ (motor response within the cranial nerve distri-

bution)

ß. ‡« μ‘∫Ÿ‚≈ÕÕ°§Ÿ≈“√å√’‡ø≈°´å (vestibulo-

ocular reflex)

®. ÕÕ°§Ÿ‚≈‡´ø“≈‘°√’‡ø≈°´å ( oculocephalic

reflex)

©. √’‡ø≈° ǻ¢Õß°“√°≈◊π·≈–°“√‰Õ (gag and

cough reflexes)

(3)  ¿“«–°“√μ√«®æ∫„π ¢âÕ 4 (1) ·≈– 4 (2)

π’ÈμâÕß‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 6 ™—Ë«‚¡ß

®÷ß«‘π‘®©—¬ ¡Õßμ“¬ ¬°‡«âπ„π∑“√°Õ“¬ÿπâÕ¬°«à“ 7 «—π

‰¡à “¡“√∂μ√«®«‘π‘®©—¬¥â«¬‡°≥±å¥—ß°≈à“«‰¥â  ”À√—∫∑“

√°Õ“¬ÿ√–À«à“ß 7 «—π∂÷ß 2 ‡¥◊Õπ μâÕß‰¡à¡’°“√

‡ª≈’Ë¬π·ª≈ß‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 48 ™—Ë«‚¡ß ·≈–∑“√°

Õ“¬ÿ√–À«à“ß 2 ‡¥◊Õπ∂÷ß 1 ªï μâÕß‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß

‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 24 ™—Ë«‚¡ß

(4) ∑¥ Õ∫°“√‰¡àÀ“¬„® (apnea test) ‡ªìπ∫«°

(positive) À¡“¬§«“¡«à“‰¡à¡’°“√‡§≈◊ËÕπ‰À«¢Õß

∑√«ßÕ°·≈–Àπâ“∑âÕß‡¡◊ËÕÀ¬ÿ¥‡§√◊ËÕß™à«¬À“¬„®‡ªìπ‡«≈“

Õ¬à“ßπâÕ¬ 10 π“∑’ ∫àß∫Õ°∂÷ß°â“π ¡Õß Ÿ≠‡ ’¬Àπâ“∑’Ë

‚¥¬ ‘Èπ‡™‘ß·≈– ¡Õßμ“¬

¢âÕ∫°æ√àÕß¢Õß°“√«‘π‘®©—¬ ¡Õßμ“¬

∂◊Õ‡ªìπ à«π ”§—≠¢Õß∫∑§«“¡π’È ‡æ◊ËÕ„Àâ·æ∑¬å∑—Ë«‰ª

 “¡“√∂√Ÿâ∂÷ß¢âÕº‘¥æ≈“¥„π°“√«‘π‘®©—¬¿“«– ¡Õßμ“¬

1. ‚¥¬ à«π„À≠à¡’°“√„™â§”«à“ ¡Õßμ“¬Õ¬à“ß‰¡à∂Ÿ°

μâÕß  ¡Õßμ“¬¡’§«“¡À¡“¬™—¥‡®π ·≈–¡’§«“¡À¡“¬
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∑“ß°ÆÀ¡“¬ ¥—ßπ—Èπ°“√∑’Ë®–∫Õ°«à“ºŸâªÉ«¬√“¬„¥ ¡Õßμ“¬

∂◊Õ‡ªìπ pitfall ∑’Ë ”§—≠∑’Ë ÿ¥ ·æ∑¬å®–μâÕß·πà„®®√‘ß Ê

√«¡∂÷ß‰¥â∑” apnea test ·≈â«ºŸâªÉ«¬‰¡àÀ“¬„®¥â«¬ ¿“«–

Õ◊ËππÕ°®“°π—Èπ Àâ“¡„™â§”«à“ ¡Õßμ“¬„π∑—π∑’·≈–§«√

À≈’°‡≈’Ë¬ß∑’Ë®–æŸ¥«à“ ¡Õßμ“¬„π°“√æ∫ºŸâªÉ«¬§√—Èß·√°

‡π◊ËÕß®“°¿“«– ¡Õßμ“¬μâÕß¡’™à«ß‡«≈“‰¡àπâÕ¬°«à“ 6

™—Ë«‚¡ß„π°“√¬◊π¬—π ¥—ßπ—Èπ·π–π”«à“§«√æŸ¥§”«à“ ¡Õß

μ“¬À≈—ß®“°‰¥â°√Õ°„∫°“√«‘π‘®©—¬¿“«– ¡Õßμ“¬·≈â«

·æ∑¬åÕ“®„™â§”«à“ çºŸâªÉ«¬¡’Õ“°“√Àπ—° „°≈â ¡Õß

μ“¬ μâÕß√Õ√–¬–‡«≈“ ·≈–°“√∑¥ Õ∫‡æ‘Ë¡‡μ‘¡Õ’°„π

°“√ª√–‡¡‘πºŸâªÉ«¬∑’Ë ß —¬¿“«– ¡Õßμ“¬„π§√—Èß·√°é çºŸâ

ªÉ«¬ ¡ÕßÀ¬ÿ¥∑”ß“π·≈â« ∂â“Õ’° 6 ™—Ë«‚¡ß‰¡à¥’¢÷Èπ ®–Õ¬Ÿà

„π¿“«– ¡Õßμ“¬é ¿“…“Õ—ß°ƒ… „™â§”«à“ çpotential brain

death, potential donoré çcritically illé çBrain stop to

function which needs another 6 hours to confirm the

brain deathé

2. ºŸâªÉ«¬¬—ßÕ¬Ÿà„π¿“«– shock ∑—Ë«‰ª‡√“®–√—∫§«“¡

¥—π∑’Ë¡“°°«à“ 90/60 mmHg °“√ª√–‡¡‘π∑’Ë§«“¡¥—πμË”

°«à“π’È ®–‰¡à “¡“√∂·ª≈º≈‰¥â ·μà„π guideline ¢Õß New

York state Department of Health3 ·π–π”„Àâ systolic

blood pressure ¡“°°«à“ 100 mmHg. À√◊Õ mean arte-

rial blood pressure ¡“°°«à“ 65 mmHg. °àÕπ∑”°“√

«‘π‘®©—¬¿“«– ¡Õßμ“¬

 “‡Àμÿ¢Õß§«“¡¥—π‚≈À‘μμË”∑’Ëæ∫∫àÕ¬ ‰¥â·°à

¿“«– hypovolumia ‰¡à«à“®“°¬“ mannitol, diuretic

∑’Ë„™â√—°…“¿“«– ¡Õß∫«¡ √«¡∂÷ß°“√®”°—¥ intake ∑’Ë„ÀâºŸâ

ªÉ«¬ ‡æ◊ËÕ√—°…“ ¡Õß∫«¡

¿“«–´’¥®“° traumatic blood loss, multiple injury

‚¥¬‡©æ“–°√–¥Ÿ°À—°∑’Ëμà“ß Ê pelvis, femur §«√„Àâ‡≈◊Õ¥

„Àâ Hct ¡“°°«à“ 28% ‡æ◊ËÕ§ß tissue oxygenation

„ÀâæÕ‡æ’¬ß√«¡∂÷ß¿“«– upper GI bleeding ®“° stress

ulcer ·π–π”„Àâ„™â¬“‡æ◊ËÕªÑÕß°—π¥â«¬

3. °“√∑” apnea test ‰¡à ”‡√Á® ºŸâªÉ«¬¡’§«“¡¥—πμ°

À√◊ÕÀ—«„®‡μâπº‘¥®—ßÀ«– °àÕπ∑’Ë®–§√∫ 10 π“∑’ À√◊Õμ“¡

blood gas criteria (PaCO2 > 60 mmHg, PaCO2 ≥ 20

mmHg above baseline)  “‡Àμÿ‡°‘¥‰¥âÀ≈“¬ “‡Àμÿ‡™àπ

3.1 °“√‡μ√’¬¡ pre-oxygenation ‰¡à¥’æÕ ¢—Èπ

μÕπ°àÕπ°“√∑¥ Õ∫π’ÈμâÕß‡μ√’¬¡ºŸâªÉ«¬ ‡æ◊ËÕ„Àâ¡’§à“

§«“¡¥—π¢ÕßÕÕ°´‘‡®π„π°√–· ‡≈◊Õ¥ (PaO2) ¡’√–¥—∫∑’Ë

 Ÿß‡æ’¬ßæÕ (¡“°°«à“100 ¡‘≈≈‘‡¡μ√ª√Õ∑) ‡æ◊ËÕªÑÕß°—π

¿“«–¢“¥ÕÕ° ‘́‡®π„π√–À«à“ß°“√∑¥ Õ∫  ÿ°‘® ·≈–§≥–4

‰¥â·π–π”‰«â«à“„Àâμ—Èß‡§√◊ËÕß™à«¬À“¬„®„Àâ§«“¡‡¢â¡¢âπ

ÕÕ°´‘‡®π 100 ‡ªÕ√å‡´Áπμå tidal volume 10 ¡‘≈≈‘≈‘μ√μàÕ/

°‘‚≈°√—¡ rate 10 §√—Èß/π“∑’ ‡ªìπ‡«≈“ª√–¡“≥ 30 π“∑’

‡æ◊ËÕ„Àâ‰¥â§à“§«“¡¥—π¢Õß§“√å∫Õπ‰¥ÕÕ°‰´¥å„°≈â‡§’¬ß 40

¡‘≈≈‘‡¡μ√ª√Õ∑ ®÷ß‡√‘Ë¡∑¥ Õ∫2

3.2 ¿“«– ¡¥ÿ≈‡°≈◊Õ·√àº‘¥ª°μ‘¡“° ¿“«–∑’Ëæ∫

∫àÕ¬§◊Õ hypokalemia ÷́Ëß‡ªìπº≈®“° diuretic Õ’°¿“«–∑’Ë

æ∫‰¥â∫àÕ¬§◊Õ hypernatremia ÷́Ëß‡ªìπº≈®“°‡∫“®◊¥ ®–

æ∫‡ªìπº≈¢Õß hypothalamic failure „π√–¬–∑â“¬¢Õßbrain

death

4. °“√μ√«®‡æ‘Ë¡‡μ‘¡®”‡ªìπ‰À¡ °“√μ√«®¬◊π¬—π

¿“«– ¡Õßμ“¬ ®”‡ªìπμâÕßμ√«® blood gas ‡æ‘ËÕ¬◊π¬—π

√–¥—∫ CO2 «à“¡“°æÕ∑’Ë®–¡’ respiratory drive ‰¥â·°à CO2

> 60 mmHg À√◊Õ >20 mmHg ®“°°“√‡®“–§√—Èß·√°

 à«π°“√μ√«®Õ◊Ëπ Ê ‡™àπ isotopic scan, angiogram, MRA,

CTA, EEG ‰¡à¡’§«“¡®”‡ªìπ„π°“√„™â«‘π‘®©—¬¿“«– ¡Õß

μ“¬∑—Ë«‰ª ·μà¡’ à«π™à«¬„π°√≥’∑’Ë«‘π‘®©—¬¬“° ‡™àπºŸâªÉ«¬‡¥Á°

„πμà“ßª√–‡∑» ®–„™â°“√μ√«®‡æ‘Ë¡‡μ‘¡‡À≈à“π’È ‡æ◊ËÕ‡¢â“ Ÿà

°“√«‘π‘®©—¬¿“«– ¡Õßμ“¬‰¥â‡√Á«¢÷Èπ ‚¥¬‰¡àμâÕß√Õ‡«≈“5

5. °“√μ√«®√à“ß°“¬∑“ß√–∫∫ª√– “∑

°“√μ√«®√à“ß°“¬∑“ß√–∫∫ª√– “∑‚¥¬∑—Ë«‰ª

·æ∑¬å‚¥¬∑—Ë«‰ª “¡“√∂μ√«®‰¥â‡Õß ¥—Èßπ—Èπ®÷ß¬°μ—«Õ¬à“ß

°√≥’∑’Ë¬“° À√◊ÕÕ“®‡ªìπªí≠À“·°à·æ∑¬å∑—Ë«‰ª‰¥â ¥—ßπ’È

5.1 „πºŸâªÉ«¬∑’Ë¡’ severe maxillofacial injury

„Àâ∑”°“√μ√«®‡∑à“∑’Ë‰¥â  à«π°“√·ª≈º≈ μâÕß§‘¥√à«¡°—∫

severity of injury ¥â«¬ ‡™àπ pupil dilate Õ“®‡°‘¥®“°direct

eye injury, optic nerve injury, À√◊Õ‡°‘¥®“°brain death

°Á‰¥â μâÕßμ√«® reflex Õ◊Ëπ Êª√–°Õ∫ ·≈–Õ“®μâÕß„™â con-

firmation test ª√–°Õ∫
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5.2 ºŸâªÉ«¬∑’Ë¡’ complete spinal cord injury ·¡â

®– total quadriplegia ·μà cranial nerve function ¡—°¬—ß

intact ‡ªìπ condition ∑’Ëμà“ß®“° brain death ¡“° ·μà

∫“ß°√≥’ ºŸâªÉ«¬¡’∑—Èß head injury ·≈– spinal cord injury

°“√«‘π‘®©—¬®÷ßμâÕß√–¡—¥√–«—ß ·≈–μ√«® cranial nerve

reflex „Àâ§√∫∂â«π

5.3 °“√μ√«® caloric test ‡ªìπ°“√μ√«®μ√«®

∑’Ë·æ∑¬å∑—Ë«‰ªÕ“®‰¡à§ÿâπ‡§¬ „π°“√∑”„Àâ„™âπÈ”·™àπÈ”·¢Áß

‰¢‡μ’¬ßºŸâªÉ«¬„ÀâÀ—« Ÿß¢÷Èπ 30 Õß»“‡æ◊ËÕ°“√μÕ∫ πÕß∑’Ë¥’

¢÷Èπ6 „™âπÈ”‡¬Áπ¥Ÿ¥„ à°√–∫Õ°©’¥¬“ ©’¥‡¢â“„π external ear

canal ¢ÕßºŸâªÉ«¬ ¢≥–‡¥’¬«°—π„™âπ‘È«‡ªî¥μ“ºŸâªÉ«¬‡æ◊ËÕ

¥Ÿ°“√μÕ∫ πÕß ∂â“ vestibular nucleus ·≈– nucleus

Õ◊Ëπ Ê „π brainstem ¬—ß∑”ß“π‰¥â μ“¢ÕßºŸâªÉ«¬®–¡’°“√

‡§≈◊ËÕπ‰À«·∫∫ nystagmus ‰ª¥â“πμ√ß¢â“¡

6. °“√μ√«®√à“ß°“¬‚¥¬·æ∑¬å μâÕß∑”∑—Èß 3 §π

À√◊Õ‰¡à μ“¡ª√–°“»¢Õß·æ∑¬ ¿“°”Àπ¥„Àâ°“√«‘π‘®©—¬

¿“«– ¡Õßμ“¬ μâÕß∑”‚¥¬·æ∑¬å 3 §π∑’Ë‰¡à‡°’Ë¬«°—∫

°√–∫«π°“√ª≈Ÿ°∂à“¬Õ«—¬«– ·μà„π∑“ßªØ‘∫—μ‘§ß‰¡à¡’„§√∑”

apnea test ∂÷ß 3 §√—Èß„πºŸâªÉ«¬§π‡¥’¬« ·æ∑¬å§π∑’Ë 2 ·≈–

3 ¡—°¥Ÿª√–«—μ‘ ¥Ÿ film ·≈–μ√«®√à“ß°“¬ Glasgow coma

score, pupil reaction, corneal reflex, gag-cough reflex

·μà·æ∑¬åÕ“®μ√«®‡æ‘Ë¡‡μ‘¡¡“°°«à“π—Èπ ‡™àπ caloric reflex

À√◊Õ apnea test °Á‰¥â

7. °“√ª√–‡¡‘π spinal reflex ‡ªìπ°“√‡§≈◊ËÕπ‰À«∑’Ë

‡°‘¥®“°°“√∑”ß“π¢Õß spinal cord ‚¥¬‰¡à‡°’Ë¬«°—∫ brain

function ·æ∑¬å®÷ßμâÕß√Ÿâ®—°«à“¿“«–„¥‡ªìπ spinal reflex ·≈–

movement „¥‡ªìπ brain function

7.1 °“√‡§≈◊ËÕπ‰À«μàÕ‰ªπ’È ‡ªìπ brain function

(‰¡à„™à ¡Õßμ“¬)

7.1.1 Õ“°“√™—° ‰¡à«à“®–‡ªìπ·∫∫ general-

ized À√◊Õ partial À√◊Õ non convulsive status epilepticus

∑’Ë‰¡à¡’Õ“°“√°√–μÿ°„Àâ‡ÀÁπ

7.1.2 ≈—°…≥– decerebrate or decorticate

movement °√≥’π’È™—¥‡®π«à“¬—ß¡’ response ®“° ¡ÕßÕ¬Ÿà

7.1.3 ¿“«– air hunger ‡ªìπ°“√À“¬„®∑’Ë¡’

drive ®“°¿“«– hypoxia  à«πºŸâªÉ«¬ brain death ®–‰¡à¡’

°“√μÕ∫ πÕß„¥Ê ∑¥ Õ∫ apnea test ‚¥¬„Àâ CO2 ¡“°

°«à“ 60 mmHg °Á‰¡à “¡“√∂∑”„ÀâºŸâªÉ«¬À“¬„®‰¥â

7.2 °“√‡§≈◊ËÕπ‰À«μàÕ‰ªπ’È ‡ªìπ spinal reflex

7.2.1 Positive deep tendon reflex

7.2.2 Positive Babinskiûs reflex

7.2.3 Õ“°“√‡Àß◊ËÕÕÕ° μ—«·¥ß À—«„®‡μâπ‡√Á«

7.2.4 Leg withdrawal to pain ‡ªìπ simple

reflex pathway ´÷Ëß‰¡àμâÕßÕ“»—¬ ¡Õß„π°“√ response

¥—ßπ—Èπ°“√test pain ‚¥¬°“√À¬‘°∑’Ëª≈“¬‡∑â“ ®÷ß∑”„Àâ

·ª≈º≈º‘¥‰¥â

7.2.5 Lazarus sign ‡ªìπ complex move-

ment ¢Õß·¢π¢ÕßºŸâªÉ«¬  ´÷Ëß‡°‘¥¢÷Èπ¢≥–∑” apnea test

ºŸâªÉ«¬®–§àÕ¬ÊßÕ·¢π¢÷Èπ¡“∑’ËÀπâ“Õ°  Õ“®‡°‘¥¢â“ß‡¥’¬«

À√◊Õ∑—Èß 2 ¢â“ß°Á‰¥â Õ∏‘∫“¬°“√‡°‘¥°“√‡§≈◊ËÕπ‰À«®“°

‰øøÑ“∑’Ë‡°‘¥„π‰¢ —πÀ≈—ß®“°¿“«– spinal cord anoxia

°“√∑” apnea test ®÷ß‰¡à§«√∑”μàÕÀπâ“≠“μ‘

7.2.6 °“√‡§≈◊ËÕπ‰À«∑’Ë‡°‘¥®“° neck move-

ment ‡ªìπ spinal reflex ∑’Ë‡°‘¥®“° segmental nerve

∑”„Àâ¡’°“√‡§≈◊ËÕπ‰À«¢Õß·¢πßÕ¢÷Èπ¡“∑’ËÀπâ“Õ° ®–‡ÀÁπ

°“√‡§≈◊ËÕπ‰À«·∫∫π’ÈμÕπ∑¥ Õ∫ dollûs eye À√◊ÕμÕπ

‡¢Áπ‡ª≈·≈â«¡’°“√°√–‡∑◊Õπ ∑”„Àâ¡’°“√‡§≈◊ËÕπ‰À«¢Õß

·¢πºŸâªÉ«¬‰¥â

Spinal reflex æ∫‰¥â 16 - 70%7 ¢ÕßºŸâªÉ«¬ ¡Õß

μ“¬ °“√·ª≈º≈ spinal reflex º‘¥æ≈“¥ ∑”„ÀâºŸâ∫√‘®“§

Õ«—¬«– ÷́Ëß ¡Õßμ“¬ ‰¡à‰¥â√—∫°“√ºà“μ—¥‡æ◊ËÕ°“√∫√‘®“§

Õ«—¬«– ‡æ◊ËÕªÑÕß°—π°“√ —∫ π ·æ∑¬å∫“ß∑à“π·π–π”„Àâ„™â

muscle relaxant À≈—ß°“√«‘π‘®©—¬ ¡Õßμ“¬·≈â«

8. ¬“∑’ËÕ“®¡’º≈μàÕ√–∫∫ª√– “∑ ·æ∑¬å∑’Ë®–

«‘π‘®©—¬¿“«– ¡Õßμ“¬ μâÕß·πà„®«à“ºŸâªÉ«¬‰¡à‰¥âÕ¬Ÿà„μâ

ƒ∑∏å¢Õß¬“∑’Ë¡’º≈μàÕ ¡Õß ·≈– muscle relaxant ºŸâªÉ«¬

°≈ÿà¡∑’ËÕ“®¡’ªí≠À“„π°“√«‘π‘®©—¬‰¥â·°à

8.1 ºŸâªÉ«¬À≈—ß°“√ºà“μ—¥ ¡Õß ‡™àπ‡ âπ‡≈◊Õ¥

·μ°„π ¡Õß Õÿ∫—μ‘‡Àμÿ‡≈◊Õ¥ÕÕ°„π ¡Õß ¡—°‰¡à‰¥â·°â

ƒ∑∏‘Ï¬“ ≈∫ ºŸâªÉ«¬®–Õ¬Ÿà„π ¿“æ total unresponsive
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®π°«à“√–¥—∫¬“ ≈∫®–≈¥≈ß‡√◊ËÕ¬ Ê ÷́Ëß®–„™â‡«≈“¡“°

À√◊ÕπâÕ¬¢÷Èπ°â∫μ—∫ ·≈–‰μ¢ÕßºŸâªÉ«¬ ‡«≈“∑’Ë‰¥â¬“§√—Èß

 ÿ¥∑â“¬·≈–¬—ß¢÷Èπ°—∫¿“«– hypothermia ·≈– °“√∂Ÿ° CPR

(cardiopulmonary resuscitation) ®”π«π¬“∑’Ë‰¥â Ameri-

can Academy of Neurology (2011)5 ·π–π”„Àâ√ÕÕ¬à“ß

πâÕ¬ 5 ‡∑à“¢Õß half life ¢Õß¬“π—Èπ Ê °àÕπ®–«‘π‘®©—¬¿“«–

brain death

8.2 ºŸâªÉ«¬∑’Ë¡’ alcohol „π‡≈◊Õ¥ ºŸâªÉ«¬Õÿ∫—μ‘‡Àμÿ

∑“ß ¡Õß ®–¡’ alcohol „π‡≈◊Õ¥‰¥â∫àÕ¬ Ê ∑“ß American

Academy of Neurology ·π–π”„Àâ√–¥—∫ alcohol „π

‡≈◊Õ¥πâÕ¬°«à“ 80 mg% °àÕπ‡√‘Ë¡°“√«‘π‘®©—¬ ¡Õßμ“¬

8.3 ºŸâªÉ«¬ severe traumatic brain injury ∑’Ë‰¥â

√—∫ phenobarbarbital coma „πªí®®ÿ∫—π°“√„™â¬“·∫∫π’È

‰¡à‰¥â‡ªìπ∑’Ëπ‘¬¡¡“°π—° ·μà phenobarbital ¡’ƒ∑∏å°¥°“√

∑”ß“π¢Õß ¡Õß  ´÷Ëß®–μâÕß√Õ„Àâ√–¥—∫¬“≈¥≈ßμË”°«à“

50% ¢Õß lower therapeutic level (5 mg / L)8,10

¬“∑’Ëæ∫ overdose ·≈â«Õ“°“√‡À¡◊Õπ¿“«– ¡Õßμ“¬

‰¥â·°à°≈ÿà¡ dangerous B §◊Õ barbiturate, benzodiazepine

·≈– baclofen ºŸâªÉ«¬∑’Ë¡’ª√–«—μ‘„™â¬“Õ¬Ÿàª√–®” ‡¡◊ËÕÀ¡¥

 μ‘¡“∑’Ë‚√ßæ¬“∫“≈ μâÕß√–«—ß¿“«–¬“‡°‘π¢π“¥¥â«¬

§ÿ≥ ¡∫—μ‘¢ÕßºŸâ∫√‘®“§Õ«—¬«–9

1. ºŸâ∫√‘®“§Õ«—¬«–μâÕß¡’Õ“¬ÿ‰¡à‡°‘π 60 ªï

2. ‡ ’¬™’«‘μ®“° ¿“«– ¡Õßμ“¬¥â«¬ “‡Àμÿμà“ß Ê

3. ª√“»®“°‚√§μ‘¥‡™◊ÈÕ ·≈–‚√§¡–‡√Áß

4. ‰¡à‡ªìπ‚√§‡√◊ÈÕ√—ß ‡™àπ ‡∫“À«“π, À—«„®, ‚√§‰μ,

§«“¡¥—π‚≈À‘μ Ÿß, ‚√§μ—∫ ·≈–‰¡àμ‘¥ ÿ√“

5. Õ«—¬«–∑’Ë®–π”‰ªª≈Ÿ°∂à“¬μâÕß∑”ß“π‰¥â¥’

6. ª√“»®“°‡™◊ÈÕ∑’Ë∂à“¬∑Õ¥∑“ß°“√ª≈Ÿ°∂à“¬Õ«—¬«–

‡™àπ ‰«√— μ—∫Õ—°‡ ∫™π‘¥∫’, ‰«√— ‡Õ¥ å œ≈œ

7. °√ÿ≥“·®âß‡√◊ËÕß°“√∫√‘®“§Õ«—¬«–·°à∫ÿ§§≈„π

§√Õ∫§√—«À√◊Õ≠“μ‘„Àâ√—∫∑√“∫¥â«¬

 ∂“π∑’Ëμ‘¥μàÕ

»Ÿπ¬å√—∫∫√‘®“§Õ«—¬«– ¿“°“™“¥‰∑¬ Õ“§“√‡∑‘¥æ√–

‡°’¬√μ‘ ¡‡¥Á®æ√–≠“≥ —ß«√ (‡®√‘≠  ÿ«±⁄≤‚π) ™—Èπ 5

∂.Õ—ß√’¥Ÿπ—ßμå ª∑ÿ¡«—π

∫∑ √ÿª

°“√«‘π‘®©—¬ ¡Õßμ“¬ ‡ªìπ ‘Ëß∑’Ë ”§—≠¢Õßª√– “∑

»—≈¬·æ∑¬å¡’∫∑∫“∑„π°“√«‘π‘®©—¬ ¡Õßμ“¬·≈–¥Ÿ·≈ºŸâ

ªÉ«¬«‘°ƒμ „πªí®®ÿ∫—πª√–‡∑»‰∑¬ ¡’ºŸâªÉ«¬∑’Ë√Õ√—∫°“√

∫√‘®“§Õ«—¬«– Ÿß¢÷Èπ∑ÿ°ªï ·≈–®”π«πºŸâªÉ«¬ ¡Õßμ“¬∑’Ë

∫√‘®“§Õ«—¬«–°Á‡æ‘Ë¡¢÷Èπ ÷́Ëß„πμÕππ’È°“√«‘π‘®©—¬ ¡Õßμ“¬

π”‰ª Ÿà°“√ºà“μ—¥∫√‘®“§Õ«—¬«–°Á¡’¡“°¢÷Èπ„πª√–‡∑»11

¥—ßπ—Èπ ®÷ß‡ªìπ ‘Ëß®”‡ªìπ∑’Ëª√– “∑»—≈¬·æ∑¬åμâÕß‡√’¬π√Ÿâ

¢âÕº‘¥æ“¥„π°“√«‘π‘®©—¬ ¡Õßμ“¬‡æ◊ËÕ∑’Ë®– “¡“√∂¥Ÿ·≈

«‘π‘®©—¬ ¡Õßμ“¬‰¥âÕ¬à“ß∂Ÿ°μâÕß

μ“√“ß∑’Ë 2 √–¥—∫¬“„πºŸâªÉ«¬„π°“«‘π‘®©—¬ ¡Õßμ“¬8,10

Lower limit of therapeutic range Recommended lower limit of measuring range
 Active substance (mg / L) (mg / L)

Thiopental / Pentobarbital 1.0 0.5

Phenobarbital 10.0 5.0

Midazolam 0.04 0.02

Diazepam 0.2 0.1
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