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∑—Èß®—¥ àß©∫—∫√à“ß„ÀâºŸâ‡¢’¬πμ√«®∑“π·≈–¢Õ§◊πμ“¡°”Àπ¥‡«≈“

5.  ∂“π∑’Ëμ‘¥μàÕ

§ÿ≥‡æÁ≠»√’ ≠–«ß…“

Õ“§“√‡©≈‘¡æ√–∫“√¡’ ı ªï

‡≈¢∑’Ë 2 ´Õ¬»Ÿπ¬å«‘®—¬ ∂ππ‡æ™√∫ÿ√’μ—¥„À¡à ·¢«ß∫“ß°–ªî ‡¢μÀâ«¬¢«“ß °√ÿß‡∑æœ 10310

‚∑√»—æ∑å 02-7181996  ‚∑√ “√ 02-7181997

E-mail: pensriy@gmail.com
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«“√ “√©∫—∫π’È‡√“¡’∫∑§«“¡‡√◊ËÕß°“√„Àâ∫√‘°“√∑“ß¥â“πª√– “∑

»—≈¬»“ μ√å¢Õß‰∑¬‚¥¬ π“¬·æ∑¬å°ÿ≈æ—≤πå «’√ “√ ºŸâÕ”π«¬°“√ ”π—°

π‘‡∑»√–∫∫°“√·æ∑¬å °√¡°“√·æ∑¬å´÷Ëß„Àâ¢âÕ¡Ÿ≈‡°’Ë¬«°—∫¿“æ√«¡¢Õß

¿“√–ß“π·≈–»—°¬¿“æ¢Õß‚√ßæ¬“∫“≈„π —ß°—¥°√–∑√«ß “∏“√≥ ÿ¢

‰¥â‡ªìπÕ¬à“ß¥’ ‡√◊ËÕß∂—¥¡“‡ªìπ¢âÕ·π–π”„π°“√«‘π‘®©—¬ ¡Õßμ“¬®“°

ª√– ∫°“√≥åμ√ß¢Õßπ“¬·æ∑¬åÕ¥‘»—°¥‘Ï ·∑πªíôπ ´÷Ëß®–™à«¬≈¥¢âÕ ß —¬

À≈“¬ª√–‡¥Áπ ”À√—∫ºŸâªØ‘∫—μ‘ß“π„π¥â“ππ’È πÕ°®“°π’È¬—ß¡’‡√◊ËÕß‰øøÑ“

«‘π‘®©—¬´÷Ëß‡ªìπ°“√μ√«®∑“ß√–∫∫ª√– “∑Õ¬à“ßÀπ÷Ëß‚¥¬π“¬·æ∑¬å≥—∞

æ ÿ∏“√™“μ‘ ºŸâ‡™’Ë¬«™“≠¥â“πª√– “∑«‘∑¬“¡“„Àâ¢âÕ¡Ÿ≈‡°’Ë¬«°—∫¢âÕ∫àß„™â

ª√–‚¬™πå·≈–¢âÕ®”°—¥μà“ßÊ ¢Õß°“√μ√«®π’È

∑â“¬π’È°Õß∫√√≥“∏‘°“√„§√à¢Õ¢Õ∫§ÿ≥ºŸâπ‘æπ∏å∑ÿ°∑à“π∑’Ë‰¥â ≈–‡«≈“

‡¢’¬π∫∑§«“¡Õ—π¡’ª√–‚¬™πå‡æ◊ËÕ‡º¬·æ√à§«“¡√Ÿâ ŸàºŸâÕà“π √«¡∂÷ßºŸâ∑√ß§ÿ≥

«ÿ≤‘∑ÿ°∑à“π∑’Ë‰¥â°√ÿ≥“ ≈–‡«≈“„π°“√μ√«® Õ∫·≈–°“√¢—¥‡°≈“∫∑§«“¡

„Àâ¡’§«“¡ ¡∫Ÿ√≥å¬‘Ëß¢÷Èπ

π“¬·æ∑¬å°ƒ…≥æ—π∏å ∫ÿ≥¬–√—μ‡«™

(∫√√≥“∏‘°“√)

∫√√≥“∏‘°“√
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°“√„Àâ∫√‘°“√∑“ß¥â“πª√– “∑»—≈¬»“ μ√å
¿“æ√«¡¢Õß°√–∑√«ß “∏“√≥ ÿ¢‰∑¬

°ÿ≈æ—≤πå «’√ “√

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

æ∫«à“Õ—μ√“°“√‡ ’¬™’«‘μ®“°‚√§À≈Õ¥‡≈◊Õ¥·μ°„π ¡Õß

 Ÿß°«à“‚√§‡ âπ‡≈◊Õ¥μ’∫„π ¡Õß¡“° ®πμâÕß·¬°μ—«™’È«—¥∑—Èß

2 ‚√§ÕÕ°®“°°—π„πªï 2561 μ—Èß‡ªÑ“À¡“¬«à“Õ—μ√“°“√

‡ ’¬™’«‘μ®“°‚√§‡ âπ‡≈◊Õ¥μ’∫„π ¡Õß (ICD 10: I 63)

πâÕ¬°«à“√âÕ¬≈– 5  à«πÕ—μ√“°“√‡ ’¬™’«‘μ®“°‚√§‡≈◊Õ¥

ÕÕ°„π ¡Õß (ICD 10: I 60- 62) πâÕ¬°«à“√âÕ¬≈– 25

Õ—μ√“°“√‡ ’¬™’«‘μ®“°‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß√«¡∑—Èß

‚√§À≈Õ¥‡≈◊Õ¥μ’∫·≈–À≈Õ¥‡≈◊Õ¥·μ° §à“‡©≈’Ë¬ ¢Õß

ª√–‡∑»Õ¬Ÿà∑’Ë√âÕ¬≈– 8.22 Õ—μ√“°“√‡ ’¬™’«‘μ®“°‚√§

À≈Õ¥‡≈◊Õ¥ ¡Õßμ’∫ ‡©≈’Ë¬√âÕ¬≈– 3.84  à«π°“√‡ ’¬

™’«‘μ®“°‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß·μ° ‡©≈’Ë¬ 22.37% Õ—μ√“

°“√‡ ’¬™’«‘μμË” „π‡¢μ ÿ¢¿“æ∑’Ë 7 ·≈– 8

°“√„Àâ∫√‘°“√¥â“πª√– “∑»—≈¬»“ μ√å¢Õß‚√ß

æ¬“∫“≈„π —ß°—¥°√–∑√«ß “∏“√≥ ÿ¢¢Õßª√–‡∑»‰∑¬

¡’°“√„Àâ∫√‘°“√∑’ËÀ≈“°À≈“¬ ∑—Èß·∫∫©ÿ°‡©‘π ‡æ◊ËÕ™à«¬

™’«‘μºŸâªÉ«¬‡™àπÕÿ∫—μ‘‡Àμÿ®√“®√ ‡≈◊Õ¥§—Ëß„π ¡Õß ‡≈◊Õ¥

ÕÕ°„π ¡Õß®“°¿“«–§«“¡¥—π‚≈À‘μ Ÿß ·≈–·∫∫‰¡à

©ÿ°‡©‘π ‡™àπ°“√√—°…“‚√§‡π◊ÈÕßÕ°„π ¡Õß ‚√§°√–¥Ÿ°

 —πÀ≈—ß ‚√§≈¡™—° ‡ªìπμâπ °“√μ‘¥μ“¡º≈°“√√—°…“‡§¬

‡ªìπ·∫∫‰¡à‡ªìπ∑“ß°“√ ‡™àπ°“√√“¬ß“πº≈°“√√—°…“

®“°‚√ßæ¬“∫“≈μà“ß Ê ·μàμ—Èß·μàªï 2554 ‡√‘Ë¡¡’°“√μ√«®

√“™°“√‚¥¬¡’°“√μ‘¥μ“¡μ—«™’È«—¥ “¢“μà“ß Ê ‚√§À≈Õ¥

‡≈◊Õ¥ ¡Õß ∂Ÿ°μ‘¥μ“¡Õ—μ√“°“√‡ ’¬™’«‘μ ∑’Ëμ—Èß‡ªÑ“«à“πâÕ¬

°«à“√âÕ¬≈– 7 ¡“Õ¬à“ß¬“«π“π ‚¥¬π—∫‚√§≈◊Õ¥ ¡Õß·μ°

·≈–μ’∫√«¡°—π ·μà®“°°“√«‘‡§√“–Àåº≈°“√μ√«®√“™°“√

·ºπ¿Ÿ¡‘∑’Ë 1 Õ—μ√“°“√‡ ’¬™’«‘μ®“°‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß ¢âÕ¡Ÿ≈®“°∞“π¢âÕ¡Ÿ≈ HDC ªïß∫ª√–¡“≥ 2561

Õ—μ√“°“√‡ ’¬™’«‘μ¢Õß‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß·μ°
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Õ—μ√“°“√‡ ’¬™’«‘μ®“°Õÿ∫—μ‘‡Àμÿ√ÿπ·√ß∑“ß ¡Õß Severe traumatic brain injury mortality

®”π«πºŸâªÉ«¬ Burden of diseases

·ºπ¿Ÿ¡‘∑’Ë 2 ®”π«πºŸâªÉ«¬Õÿ∫—μ‘‡Àμÿ∑“ß ¡Õß™π‘¥μà“ßÊ

¢âÕ¡Ÿ≈®“°∞“π¢âÕ¡Ÿ≈ 43 ·øÑ¡ 2560

·°πμ—Èß · ¥ß°“√«‘π‘®©—¬μ“¡ ICD S 06.0 ∂÷ß S 06.9  à«π„À≠à¢ÕßºŸâªÉ«¬‡ªìπ cerebral concussion (S 06.0) ·μà°Á¡’

subdural hematoma (S 06.5) ∂÷ß 6,000 √“¬

·ºπ¿Ÿ¡‘∑’Ë 3 · ¥ß®”π«π ·≈–Õ—μ√“°“√‡ ’¬™’«‘μ¢ÕßºŸâªÉ«¬Õÿ∫—μ‘‡Àμÿ√ÿπ·√ß∑“ß ¡Õß ¢âÕ¡Ÿ≈®“°∞“π¢âÕ¡Ÿ≈ HDC

ªïß∫ª√–¡“≥ 2561

„π√Õ∫ 6 ‡¥◊Õπ °“√√«∫√«¡ æ∫«à“®”π«πºŸâªÉ«¬πâÕ¬°«à“∑’Ë‡ªìπ®√‘ß ºŸâªÉ«¬ à«π„À≠à „ à∑àÕ™à«¬À“¬„®®“°‚√ßæ¬“∫“≈

™ÿ¡™π ‰¡à¡’°“√„ à∑àÕ„π‚√ßæ¬“∫“≈®—ßÀ«—¥ ®÷ß‰¥â‡æ‘Ë¡√À— °“√„™â‡§√◊ËÕß™à«¬À“¬„® (ICD 9 procedure 96.7) ‡¢â“‰ª„π

°“√¥÷ß¢âÕ¡Ÿ≈ºŸâªÉ«¬ æ∫«à“‰¥â®”π«π¡“°¢÷Èπ

º≈°“√¥”‡π‘πß“π„π‡¢μ ÿ¢¿“æ
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¡’°“√‡∑’¬∫¢âÕ¡Ÿ≈°—∫¢âÕ¡Ÿ≈ moderate to severe Traumatic brain injury ·≈–¥ŸÕ—μ√“°“√‡ ’¬™’«‘μ æ∫«à“Õ—μ√“

°“√‡ ’¬™’«‘μ‡√’¬ßμ“¡≈”¥—∫ „°≈â‡§’¬ß°—π(μà“ß°—π‰¡à¡“°°«à“ 20Õ—π¥—∫)∂÷ß 66 ®—ßÀ«—¥ ¡’ 12 ®—ßÀ«—¥ ∑’Ë¢âÕ¡Ÿ≈°“√‡ ’¬

™’«‘μμà“ß°—π¡“° ®—ßÀ«—¥∑’Ë¢âÕ¡Ÿ≈°“√‡ ’¬™’«‘μμà“ß°—π¡“° ‰¥â·°à ‚√ßæ¬“∫“≈ ß¢≈“ ‚√ßæ¬“∫“≈‡æ™√∫Ÿ√≥å ‚√ßæ¬“∫“≈

»√’ —ß«√ ÿ‚¢∑—¬

Õÿ∑—¬∏“π’ π§√»√’∏√√¡√“™ ™—¬π“∑ ‚√ßæ¬“∫“≈ ÿ‚¢∑—¬ ‚√ßæ¬“∫“≈æÿ∑∏™‘π√“™ æ—ßß“  ‘ßÀå∫ÿ√’  √–∫ÿ√’  ¡ÿ∑√ ß§√“¡

Õ—μ√“°“√‡ ’¬™’«‘μ ®“°Õÿ∫—μ‘‡Àμÿ√ÿπ·√ß∑“ß ¡Õß √“¬‡¢μ ÿ¢¿“æ

·ºπ¿Ÿ¡‘· ¥ß®”π«πºŸâªÉ«¬ ·≈–ºŸâ‡ ’¬™’«‘μ®“°severe TBI (‡ âπ ’‡À≈◊Õß ·°π∑“ß¢«“ ·≈–‡ âπ ’πÈ”‡ß‘π· ¥ß moderate to

severe TBI mortality)
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·ºπ¿Ÿ¡‘∑’Ë 3-15 · ¥ßÕ—μ√“°“√‡ ’¬™’«‘μ®“°Õÿ∫—μ‘‡Àμÿ√ÿπ·√ß∑“ß ¡Õß „π·μà≈–‡¢μ ÿ¢¿“æ

®–‡ÀÁπ«à“Õ—μ√“°“√‡ ’¬™’«‘μ¢Õß severe TBI μà“ß°—π¡“°„π·μà≈–®—ßÀ«—¥ ‡™àπ 0% „π®—ßÀ«—¥π§√»√’∏√√¡√“™  √–∫ÿ√’

æ‘…≥ÿ‚≈° ‰≈à‰ª®π∂÷ß 161% „π®—ßÀ«—¥™—¬π“∑ · ¥ß∂÷ß√–∫∫¢âÕ¡Ÿ≈¬—ß‰¡à¥’ ¢âÕ¡Ÿ≈∑’Ë„™â μâÕß¥÷ß®“°·øÑ¡ accident ÷́Ëß

Õ—μ√“°“√ àß·øÑ¡π’ÈÕ¬Ÿàª√–¡“≥ 60% ®÷ßμâÕß°√–μÿâπ°“√ àß·øÑ¡ accident „Àâ∂Ÿ°μâÕß·≈–∑—π‡«≈“
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ª√– “∑»—≈¬·æ∑¬å·≈–°“√°√–®“¬μ—«

μ“√“ß∑’Ë 1 · ¥ß®”π«πª√– “∑»—≈¬·æ∑¬å„π®—ßÀ«—¥μà“ßÊ

®”π«π √«¡ √«¡ º≈‘μ
‡¢μ  —ß°—¥ √–¥—∫ 62 63 64 65 66 °√Õ∫

NS ∑’Ë¡’ ®∫ ∑—ÈßÀ¡¥ ‡æ‘Ë¡

1 √æ.‡™’¬ß√“¬ª√–™“πÿ‡§√“–Àå II 4 1 1 5 5 0

1 √æ.π§√æ‘ß§å I 3 0 3 7 4

1 √æ.≈”ª“ß II 4 1 1 5 5 0

1 √æ.πà“π III 0 1 1 2 2 3 1

1 √æ.æ–‡¬“ III 0 1 1 2 2 3 1

1 √æ.·æ√à III 1 0 1 3 2*

1 √æ.»√’ —ß«“≈¬å III 0 0 0 3 3*

1 √æ.≈”æŸπ III 2 0 2 3 1

√«¡ 14 2 2 1 1 0 6 20 32 10

2 √æ.æÿ∑∏™‘π√“™ I 4 1 1 5 7 2

2 √æ.Õÿμ√¥‘μ∂å II 2 1 1 2 4 5 1

2 √æ.·¡à Õ¥ II 2 0 2 5 3

2 √æ. ¡‡¥Á®æ√–‡®â“μ“° ‘π¡À“√“™ III 0 0 0 3 3*

2 √æ.‡æ™√∫Ÿ√≥å II 1 1 1 2 3 1

2 √æ. ÿ‚¢∑—¬ III 0 0 0 3 3*

√«¡ 9 1 1 1 1 0 4 13 26 13

3 √æ. «√√§åª√–™“√—°…å I 3 1 1 2 5 7 2

3 √æ.°”·æß‡æ™√ II 0 1 1 2 2 5 3*

3 √æ.™—¬π“∑π‡√π∑√ III 0 1 1 2 2 3 1

3 √æ.æ‘®‘μ√ II 1 1 1 2 3 5 2*

3 √æ.Õÿ∑—¬∏“π’ III 0 1 1 2 2 3 1

4 4 2 1 2 1 10 14 23 9

4 √æ.æ√–π—Ëß‡°≈â“ II 4 0 0 4 5 1

4 √æ.æ√–π§√»√’Õ¬ÿ∏¬“ II 3 0 0 3 5 2

4 √æ. √–∫ÿ√’ I 2 0 0 2 7 5*

4 √æ.ª∑ÿ¡∏“π’ II 2 0 1 1 3 5 2

4 √æ.æ√–π“√“¬≥å¡À“√“™ II 1 0 1 1 2 3 5 2

4 √æ. ‘ßÀå∫ÿ√’ III 0 0 0 0 3 3*

4 √æ.Õà“ß∑Õß III 0 0 1 1 1 3 2

4 √æ.π§√π“¬° III 1 0 1 1 2 3 1

4 √æ.æ√–æÿ∑∏∫“∑ III 1 0 0 1 3 2

14 0 1 2 1 1 5 19 39 20
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5 √æ.√“™∫ÿ√’ I 2 1 1 1 3 5 7 2

5 √æ.π§√ª∞¡ II 4 0 4 5 1

5 √æ. ¡ÿ∑√ “§√ II 5 1 1 6 5 0

5 √æ.‡®â“æ√–¬“¬¡√“™ II 5 0 5 5 0

5 √æ.æÀ≈æ≈æ¬ÿÀ‡ π“ II 1 1 1 2 3 5 2

5 √æ.ª√–®«∫§’√’¢—π∏å III 2 0 2 3 1*

5 √æ.À—«À‘π III 3 0 3 3 0

5 √æ.æ√–®Õ¡‡°≈â“ III 1 1 1 2 3 1*

5 √æ. ¡‡¥Á®æ√–æÿ∑∏‡≈‘»À≈â“ III 1 1 1 2 3 3 0

24 1 3 1 3 1 9 33 39 7

6 √æ.æ√–ª°‡°≈â“ II 4 0 4 5 1

6 √æ.æÿ∑∏‚ ∏√ II 3 0 3 5 2*

6 √æ.™≈∫ÿ√’ I 4 0 4 7 3

6 √æ.√–¬Õß II 4 0 4 5 1

6 √æ. ¡ÿ∑√ª√“°“√ II 2 1 1 3 5 2

6 √æ.‡®â“æ√–¬“Õ¿—¬¿Ÿ‡∫»√ III 2 1 1 3 3 0

6 √æ.μ√“¥ III 1 1 1 1 3 4 3 0

6 √æ. ¡‡¥Á®æ√–¬ÿæ√“™ √–·°â« II 2 1 1 3 5 2*

22 1 0 2 1 2 6 28 38 11

7 √æ.¢Õπ·°àπ I 4 1 1 2 6 7 1

7 √æ.√âÕ¬‡ÕÁ¥ II 3 0 3 5 2*

7 √æ.°“Ã ‘π∏ÿå II 0 1 1 2 2 5 3*

7 √æ.¡À“ “√§“¡ II 3 0 3 5 2

10 2 1 1 0 0 4 14 22 8

8 √æ. °≈π§√ II 4 0 4 5 1

8 √æ.Õÿ¥√∏“π’ I 3 1 1 4 7 3

8 √æ.π§√æπ¡ III 0 0 0 3 3*

8 √æ.∫÷ß°“Ã III 0 1 1 1 3 2*

8 √æ.‡≈¬ III 1 0 1 3 2*

8 √æ.ÀπÕß§“¬ II 1 1 1 2 5 3

8 √æ.ÀπÕß∫—«≈”¿Ÿ III 0 1 1 2 2 3 3

9 1 2 1 0 1 5 14 29 17

9 √æ.¡À“√“™π§√√“™ ’¡“ I 4 2 2 6 7 1

9 √æ.∫ÿ√’√—¡¬å II 4 1 1 2 6 5 0

μ“√“ß∑’Ë 1(μàÕ) · ¥ß®”π«πª√– “∑»—≈¬·æ∑¬å„π®—ßÀ«—¥μà“ßÊ

®”π«π √«¡ √«¡ º≈‘μ
‡¢μ  —ß°—¥ √–¥—∫ 62 63 64 65 66 °√Õ∫

NS ∑’Ë¡’ ®∫ ∑—ÈßÀ¡¥ ‡æ‘Ë¡
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9 √æ. ÿ√‘π∑√å II 2 1 1 3 5 2*

9 √æ.™—¬¿Ÿ¡‘ III 1 1 1 2 3 1*

11 1 1 3 1 0 6 17 20 4

10 √æ.»√’ –‡°… II 0 1 1 2 2 5 3

10 √æ. √√æ ‘∑∏‘ª√– ß§å I 6 1 1 7 7 0

10 √æ.¡ÿ°¥“À“√ III 2 0 2 3 1

10 √æ.¬‚ ∏√ III 1 1 1 2 3 1*

10 √æ.Õ”π“®‡®√‘≠ III 0 0 0 3 3*

9 1 0 1 0 2 4 13 21 8

11 √æ.¡À“√“™π§√»√’∏√√¡√“™ II 2 0 0 2 5 3*

11 √æ.«™‘√–¿Ÿ‡°Áμ II 3 0 0 3 5 2

11 √æ. ÿ√“…Æ√å∏“π’ I 2 0 1 1 3 7 4

11 √æ.°√–∫’Ë III 2 0 0 2 3 1

11 √æ.™ÿ¡æ√‡¢μ√Õÿ¥¡»—°¥‘Ï II 2 0 0 2 5 3*

11 √æ.æ—ßß“ III 0 0 0 0 3 3

11 √æ.√–πÕß III 0 0 0 0 3 3

11 0 0 1 0 0 1 12 31 19

12 √æ.μ√—ß II 4 0 4 5 1

12 √æ.¬–≈“ II 1 2 2 1 5 6 5 0

12 √æ.À“¥„À≠à I 4 1 1 5 7 2

12 √æ.π√“∏‘«“ √“™π§√‘π∑√å II 2 0 2 5 3*

12 √æ.ªíμμ“π’ II 1 1 1 2 5 3

12 √æ.æ—∑≈ÿß III 1 0 1 3 2*

12 √æ. ß¢≈“ III 0 0 0 3 3

12 √æ. μŸ≈ III 0 0 0 3 3

√æ. ÿ‰Àß‚°≈° III 1 1 1 2 3 1

14 2 1 2 2 1 8 22 39 1

151 16 14 17 12 9 68 219 347** 144

√«¡ √«¡ °√Õ∫ º≈‘μ

®∫ ∑—ÈßÀ¡¥ ‡æ‘Ë¡

®”π«πª√– “∑»—≈¬·æ∑¬å level I = 7
level II = 5
level III = 3
* √æ.∑’Ë§«√‰¥â√—∫∑ÿπ·æ∑¬åª√–®”∫â“π
** ¥â«¬ ¡¡ÿμ‘∞“π«à“∑ÿ°®—ßÀ«—¥§«√¡’ª√– “∑»—≈¬·æ∑¬å

μ“√“ß∑’Ë 1(μàÕ) · ¥ß®”π«πª√– “∑»—≈¬·æ∑¬å„π®—ßÀ«—¥μà“ßÊ

®”π«π √«¡ √«¡ º≈‘μ
‡¢μ  —ß°—¥ √–¥—∫ 62 63 64 65 66 °√Õ∫

NS ∑’Ë¡’ ®∫ ∑—ÈßÀ¡¥ ‡æ‘Ë¡
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»—°¬¿“æ¢Õßneurosurgical center √–¥—∫μà“ßÊ°—π

μ“√“ß∑’Ë 3 · ¥ß‡§√◊ËÕß¡◊Õºà“μ—¥μ“¡»—°¬¿“æ¢Õß‚√ßæ¬“∫“≈¢π“¥μà“ßÊ

Level 3 Level 2 Level 1

Neurosurgeon 3 5 7

ICU ICU √«¡ ICU neurosurgery ICU neurosurgery

OR OR √«¡ OR neurosurgery OR neurosurgery

Craniotomy set + + +

Ventriculostomy / shunt set + + +

Bipolar coagulator + + +

Monopolar coagulator + + +

Laminectomy set + + +

Anterior cervical set + + +

Aneurysm clip set + +

C arm fluorography (+) + +

Microscope (+) + +

Mayfield Head clamp + +

Halo brain retractor + +

Endoscope +

Nerve/ intra op monitoring +

Neuro navigation +

Stereotactic frame +

Microelectrode recording +

Angiogram suite +

»—°¬¿“æ¢Õßneurosurgical center √–¥—∫μà“ßÊ°—π

μ“√“ß∑’Ë 2 · ¥ß»—°¬¿“æ¥â“πª√– “∑»—≈¬»“ μ√å „π‚√ßæ¬“∫“≈¢π“¥μà“ßÊ°—π

Level 3 Level 2 Level 1 Level  1 + √«¡

®”π«πneurosurg ¢—ÈπμË” 3 5 7

∑—Ë«ª√–‡∑» 3 x 14* 5 x 32* 7 x 12* 11 286 §π

Emergency conditions + + + +

Common uncomplicated conditions + + + +

Complicated and complex conditions + + +

Functional neurosurgery + +

Endovascular neurosurgery + +

Training +

*®”π«π‚√ßæ¬“∫“≈„πªí®®ÿ∫—π
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°“√·°âªí≠À“°“√„Àâ∫√‘°“√ª√– “∑»—≈¬»“ μ√å

1 ™—Ë«‚¡ß°“√∑”ß“π∑’Ë‡À¡“– ¡

μ“√“ß∑’Ë 4 · ¥ß™—Ë«‚¡ß°“√∑”ß“π∑’Ë‡À¡“– ¡

Age On call D/ month Hours / week

<40 10 80

40 - 50 7 70

50 - 55 5 60

>55 - 40

À¡“¬∂÷ß°“√¡’‡«√ª√– “∑»—≈¬·æ∑¬å §«√®—¥„Àâ¡’‡«≈“æ—°∑’Ë

‡À¡“– ¡ ®”π«π‡«√∑’ËÕ¬Ÿà‰¡à§«√‡°‘π 15 «—πμàÕ‡¥◊Õπ ·≈–„π

«—π∑’Ë‰¡à‰¥âÕ¬Ÿà‡«√ §«√¡’√–∫∫ àßμàÕ‰ª‚√ßæ¬“∫“≈‡§√◊Õ¢à“¬∑’Ë

‡À¡“– ¡

2. √–∫∫‡§√◊Õ¢à“¬ àßμàÕ

·μà≈–®—ßÀ«—¥ (·μà≈–Õ”‡¿Õ) §«√¡’‚√ßæ¬“∫“≈∑’Ë®–

 àßμàÕºŸâªÉ«¬ ‚¥¬¥Ÿ®“°

- ¡’ª√– “∑»—≈¬·æ∑¬åÕ¬Ÿà‡«√«—ππ—Èπ

- √–¬–‡«≈“‡¥‘π∑“ß  —Èπ∑’Ë ÿ¥ ‰¡à§«√°”Àπ¥«à“

‡ªìπ®—ßÀ«—¥‡¥’¬«°—π À√◊Õ‡¢μ ÿ¢¿“æ‡¥’¬«°—π

- Õ“®®—¥‡ªìπ°≈ÿà¡®—ßÀ«—¥ ∑’Ë¡’ª√– “∑

»—≈¬·æ∑¬å®—ßÀ«—¥≈–πâÕ¬°«à“ 2 §π‡æ◊ËÕº≈—¥°—πÕ¬Ÿà‡«√

·≈–º≈—¥°—π√—∫ºŸâªÉ«¬¢Õß®—ßÀ«—¥Õ◊Ëπ

- °“√ àßμàÕ‡¢â“‚√ßæ¬“∫“≈»Ÿπ¬å §«√¡’√–∫∫√—∫

ºŸâªÉ«¬°≈—∫¡“¥Ÿ·≈¥â«¬ ‡æ◊ËÕ≈¥§«“¡·ÕÕ—¥

- °“√®—¥√–∫∫‡§√◊Õ¢à“¬ §«√¡Õß∫ÿ§≈“°√∑ÿ°

‡§√◊Õ¢à“¬ ‡™àπ¡À“«‘∑¬“≈—¬ §à“¬∑À“√ ‡Õ°™π ‡™àπ®—¥

√–∫∫√—∫ àßμàÕ √–∫∫°“√®â“ß‡«√

3. °“√®â“ß‡«√‡æ‘Ë¡ ·π–π”°“√®â“ß‡«√‡æ‘Ë¡ „π‚√ß

æ¬“∫“≈¢π“¥„À≠à∑’Ë¡’ª√– “∑»—≈¬·æ∑¬å‰¡à‡æ’¬ßæÕ

μàÕ°“√®—¥‡«√∑’Ë‡À¡“– ¡ ‡æ◊ËÕ¡“„Àâ∫√‘°“√

πæ °ÿ≈æ—≤πå «’√ “√ ª√– “∑»—≈¬·æ∑¬å  ∂“∫—π

ª√– “∑«‘∑¬“

ºŸâÕ”π«¬°“√ ”π—°π‘‡∑»√–∫∫°“√·æ∑¬å °√¡°“√

·æ∑¬å

∫∑§«“¡π’È∂Ÿ° àß‡æ◊ËÕ‡º¬·æ√à „π√“¬ß“π √ÿª°“√

‡¬’Ë¬¡‡¢μ ÿ¢¿“æ¢Õß°√¡°“√·æ∑¬å ª√–®”ªï 2561
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Electrodiagnosis for Neurosurgical Condition

º».πæ.≥—∞ æ ÿ∏“√™“μ‘

 “¢“ª√– “∑«‘∑¬“ ¿“§«‘™“Õ“¬ÿ√»“ μ√å

§≥–·æ∑¬»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

ª√– “∑·≈–°≈â“¡‡π◊ÈÕª√–°Õ∫¥â«¬°“√μ√«®À≈—° Ê

 Õß™π‘¥ ‰¥â·°à

1. °“√μ√«®°“√π”‰øøÑ“¢Õß‡ âπª√– “∑ (nerve

conduction study)  “¡“√∂μ√«®‚¥¬·æ∑¬åÀ√◊Õπ—°

«‘∑¬“»“ μ√å°“√·æ∑¬å ‚¥¬„™â‡§√◊ËÕßμ√«®‰øøÑ“«‘π‘®©—¬

°“√μ√«®ª√–°Õ∫¥â«¬

1.1 °“√μ√«®°“√π”‰øøÑ“¢Õß‡ âπª√– “∑ —Ëß

°“√ (motor nerve conduction study) ‚¥¬°“√„™â

‰øøÑ“°√–μÿâπ‡ âπª√– “∑ ·≈–«—¥»—°¬å‰øøÑ“¢Õß°≈â“¡

‡π◊ÈÕ∑’Ë°√–μÿ°‚¥¬μ‘¥¢—È«Õ‘‡≈Á°‚μ√¥∫πº‘«Àπ—ß‡Àπ◊ÕμàÕ

°≈â“¡‡π◊ÈÕ¡—¥π—Èπ Ê

1.2 °“√μ√«®°“√π”‰øøÑ“¢Õß‡ âπª√– “∑√—∫

§«“¡√Ÿâ ÷° (sensory nerve conduction study) ‚¥¬°“√

„™â‰øøÑ“°√–μÿâπ‡ âπª√– “∑·≈–«—¥»—°¬å‰øøÑ“¢Õß‡ âπ

ª√– “∑¥â«¬¢—È«Õ‘‡≈Á°‚μ√¥∑’Ëμ‘¥Õ¬Ÿà∫πº‘«Àπ—ß‡Àπ◊ÕμàÕ

‡ âπª√– “∑„πÕ’°μ”·ÀπàßÀπ÷ËßÀà“ßÕÕ°‰ª

º≈°“√μ√«®¢â“ßμâπ™à«¬∫Õ°μ”·Àπàß·≈–§«“¡

√ÿπ·√ß¢Õß√Õ¬‚√§ ·≈–¬—ß∫Õ°™π‘¥¢Õßæ¬“∏‘ ¿“æ¢Õß

‡ âπª√– “∑«à“‡°‘¥®“° axonopathy À√◊Õ demyelination

‰¥â „π°√≥’¢Õß axonopathy ®–μ√«®æ∫«à“§à“»—°¬å‰øøÑ“

∑’Ë«—¥‰¥â¡’§à“≈¥≈ß  à«π„π demyelination ®–æ∫§«“¡‡√Á«

¢Õß°“√π”‰øøÑ“¢Õß‡ âπª√– “∑™â“≈ß

2. °“√μ√«®‰øøÑ“°≈â“¡‡π◊ÈÕ (electromyography)

‡ªìπ°“√μ√«®∑’Ë∑”‚¥¬·æ∑¬å‚¥¬„™â‡§√◊ËÕßμ√«®‰øøÑ“

∫∑π”
Electrodiagnosis À√◊Õ‰øøÑ“«‘π‘®©—¬ ‚¥¬∑—Ë«‰ª¡—°

À¡“¬∂÷ß°“√μ√«®‰øøÑ“«‘π‘®©—¬¢Õß‡ âπª√– “∑·≈–

°≈â“¡‡π◊ÈÕ (nerve conduction study and electromyogra-

phy) ·≈– °“√μ√«® Evoked potentials „πªí®®ÿ∫—π

«‘∑¬“°“√∑“ß√—ß ’«‘π‘®©—¬°â“«≈È”‰ª¡“° ·≈–¡’∫∑∫“∑

 ”§—≠„π°“√«‘π‘®©—¬‚√§¢Õß√–∫∫ª√– “∑ à«π°≈“ß

∑”„Àâ∫∑∫“∑¢Õß Evoked potentials μàÕ°“√«‘π‘®©—¬‚√§

≈¥≈ßÕ¬à“ß¡“° Õ¬à“ß‰√°Áμ“¡‡π◊ËÕß®“°°“√μ√«® Evoked

potentials ®—¥‡ªìπ°“√«—¥Àπâ“∑’Ë (function) ¢Õß√–∫∫

ª√– “∑ à«π°≈“ß·≈– “¡“√∂∑”„πÀâÕßºà“μ—¥∑—Èß¬—ß

 “¡“√∂«—¥º≈‡ª≈’Ë¬π·ª≈ß‰¥âÕ¬à“ßμàÕ‡π◊ËÕß ∑”„Àâ„™â‡ªìπ

intraoperative monitoring ‰¥â „π∫∑§«“¡π’È¡‘‰¥â¡’‡π◊ÈÕÀ“

§√Õ∫§≈ÿ¡∂÷ß intraoperative monitoring ·μà®–‰¥â°≈à“«

∂÷ß∫∑∫“∑¢Õß°“√μ√«®‰øøÑ“«‘π‘®©—¬¢Õß‡ âπª√– “∑

·≈–°≈â“¡‡π◊ÈÕ (nerve conduction study and electromyo-

graphy) μàÕ‚√§ compressive radiculopathy ·≈– facial

neuropathy μàÕ‰ª

Electrodiagnosis (Nerve conduction study and Elec-
tromyography)

¢Õ°≈à“«∂÷ß°“√μ√«®‰øøÑ“«‘π‘®©—¬¢Õß‡ âπª√– “∑

·≈–°≈â“¡‡π◊ÈÕ (nerve conduction study and electromyo-

graphy) æÕ —ß‡¢ª¥—ßπ’È °“√μ√«®‰øøÑ“«‘π‘®©—¬¢Õß‡ âπ
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«‘π‘®©—¬ ‚¥¬∑—Ë«‰ª„™â¢—È«Õ‘‡≈Á°‚μ√¥™π‘¥‡¢Á¡ (needle elec-

trode) ªí°≈ß„π°≈â“¡‡π◊ÈÕ¡—¥μà“ß Ê ∑’ËμâÕß°“√μ√«®

º≈°“√μ√«®∑’Ë‰¥â™à«¬·¬°‚√§¢Õß°≈â“¡‡π◊ÈÕÕÕ°

®“°‚√§¢Õß‡ âπª√– “∑‰¥â  ”À√—∫‚√§¢Õß‡ âπª√– “∑

π—Èπ°“√μ√«®π’È “¡“√∂∫Õ°√–¥—∫§«“¡√ÿπ·√ß¢Õß¿“«–

denervation °√–∫«π°“√´àÕ¡·´¡‡ âπª√– “∑·≈–

°√–∫«π°“√‡°‘¥ re-innervation ‰¥â

°“√μ√«®∑—Èß Õß à«ππ—Èπ¡—°®–∑”§«∫§Ÿà°—π‰ª

·æ∑¬åºŸâμ√«®®–«“ß·ºπ°“√μ√«®·μ°μà“ß°—π‰ª„πºŸâªÉ«¬

·μà≈–√“¬ °≈à“«§◊Õ®”π«π ·≈–μ”·Àπàß¢Õß‡ âπª√– “∑

·≈–°≈â“¡‡π◊ÈÕ∑’Ëμ√«®®–º—π·ª√‰ªμ“¡ª√–«—μ‘ °“√μ√«®

√à“ß°“¬ ¿“æ∂à“¬√—ß ’«‘π‘®©—¬ ·≈–¢âÕ ß —¬∑“ß§≈‘π‘°

Õ“®°≈à“«‰¥â«à“°“√μ√«®π’È‡ªìπ à«πμàÕ¢¬“¬¢Õß°“√μ√«®

√à“ß°“¬°Á‰¥â Õ¬à“ß‰√°Áμ“¡°“√μ√«®‰øøÑ“«‘π‘®©—¬¡’¢âÕ

®”°—¥∫“ßª√–°“√ πÕ°®“°‡ªìπ°“√μ√«®∑’ËºŸâªÉ«¬‡®Á∫μ—«

·≈â« ¢âÕ®”°—¥Õ◊Ëπ Ê μàÕ°“√μ√«®·≈–°“√·ª≈º≈ ‰¥â·°à

1. ¢âÕ®”°—¥¢ÕßºŸâªÉ«¬‡Õß

°“√μ√«®®”‡ªìπμâÕßÕ“»—¬§«“¡√à«¡¡◊Õ®“°ºŸâªÉ«¬

ºŸâªÉ«¬∑’Ë‰¡à√Ÿâ ÷°μ—«À√◊Õ‰¡à “¡“√∂∑”μ“¡§” —Ëß‡ªìπ¢âÕ

®”°—¥¢Õß°“√μ√«®ºŸâªÉ«¬∑’Ë¡’·¢π¢“∫«¡∑”„Àâº≈°“√

μ√«®°“√π”‰øøÑ“¢Õß‡ âπª√– “∑‰¥âº≈§≈“¥‡§≈◊ËÕπ‰ª

πÕ°®“°π—Èπ„πºŸâªÉ«¬∑’Ë¡’¿“«–‡≈◊Õ¥‰¡à·¢Áßμ—«‰¡à‡À¡“–μàÕ

°“√μ√«®‰øøÑ“°≈â“¡‡π◊ÈÕ (electromyography) ∂â“¡’

§«“¡®”‡ªìπÕ“®æ‘®“√≥“μ√«®‰¥âÕ¬à“ß®”°—¥·≈–§”π÷ß

∂÷ßª√–‚¬™πå·≈–§«“¡‡ ’Ë¬ß∑’ËÕ“®‡°‘¥¢÷Èπ‰¥â

2. ¢âÕ®”°—¥¥â“π‡∑§π‘§°“√μ√«®

‚¥¬∑—Ë«‰ª·æ∑¬å°“√μ√«®°“√π”‰øøÑ“¢Õß‡ âπ

ª√– “∑®–μ√«®‡ âπª√– “∑∑’ËÕ¬Ÿà à«πª≈“¬¢Õß√¬“ß§å

‡ âπª√– “∑∑’ËÕ¬Ÿà≈÷°¡“°À√◊Õ à«π√“°ª√– “∑®–‰¡à

 “¡“√∂μ√«®‰¥â‚¥¬μ√ß

3. ¢âÕ®”°—¥‡π◊ËÕß®“°°“√‡ª≈’Ë¬π·ª≈ß∑“ß

ª√– “∑ √’√æ¬“∏‘«‘∑¬“

§«“¡º‘¥ª√°μ‘∑’Ë®–μ√«®æ∫‰¥â¥â«¬‰øøÑ“«‘π‘®©—¬

‡°‘¥μ“¡À≈—ß‚√§¢Õß‡ âπª√– “∑À√◊Õ°≈â“¡‡π◊ÈÕ„π‡«≈“

·μ°μà“ß°—π‰ª Õ“®°≈à“«Õ’°π—¬Àπ÷Ëß«à“°“√μ√«®‰øøÑ“

«‘π‘®©—¬„π√–¬–·√°À≈—ß‡°‘¥æ¬“∏‘ ¿“æ¢÷Èπ·≈â«Õ“®¬—ß‰¡à

æ∫§«“¡º‘¥ª√°μ‘°Á‰¥â ®”‡ªìπμâÕßÕ“»—¬°“√μ√«®´È”Õ’°

§√—ÈßÀπ÷Ëß

Electrodiagnosis „π compressive radiculopathy

°“√μ√«®‰øøÑ“«‘π‘®©—¬ ‡ªìπ°“√μ√«®∑’Ë ”§—≠μàÕ

°“√«‘π‘®©—¬·≈–°“√«‘π‘®©—¬‚√§¢Õß‡ âπª√– “∑·≈–

°≈â“¡‡π◊ÈÕ ‡π◊ËÕß®“°°≈ÿà¡‚√§‡À≈à“π’È¡’√Õ¬‚√§°√–®—¥

°√–®“¬ °“√μ√«®∑“ß√—ß ’«‘π‘®©—¬∑”‰¥â¬“° ·≈–¿“æ

∑“ß√—ß ’¡—°‰¡à®”‡æ“–μàÕ “‡Àμÿ¢Õß‚√§  ”À√—∫‚√§¢Õß

‡ âπª√– “∑·≈–°≈â“¡‡π◊ÈÕ∑’Ë‡°’Ë¬«¢âÕß°—∫»—≈¬·æ∑¬å

√–∫∫ª√– “∑ ·≈–¡’¢âÕ∫àß™’ÈμàÕ°“√μ√«®‰øøÑ“«‘π‘®©—¬∑’Ë

æ∫∫àÕ¬ ‰¥â·°à ‚√§√“°ª√– “∑‰¢ —πÀ≈—ß∂Ÿ°°¥∑—∫ (com-

pressive radiculopathy) ‚√§°≈ÿà¡π’È¡—°¡’√Õ¬‚√§‡©æ“–∑’Ë

°“√μ√«®∑“ß√—ß ’¥â«¬¿“æ MRI  “¡“√∂™à«¬ª√–°Õ∫

°“√«‘π‘®©—¬‰¥â¥’‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß∂â“ª√–«—μ‘ °“√μ√«®

√à“ß°“¬ ·≈–¿“æ√—ß ’«‘π‘®©—¬„Àâº≈ Õ¥§≈âÕß°—π „π°√≥’

π’È·æ∑¬å¡—°‰¡à àßμ√«®‰øøÑ“«‘π‘®©—¬°àÕπ°“√ºà“μ—¥

‡Àμÿº≈Õ’°ª√–°“√Àπ÷ËßÕ“®‡ªìπ‡æ√“–°“√μ√«®‰øøÑ“

«‘π‘®©—¬‡ªìπ°“√μ√«®∑’ËºŸâªÉ«¬μâÕß‡®Á∫μ—«¢≥–μ√«®

Õ¬à“ß‰√°Áμ“¡°“√μ√«®π’È™à«¬ª√–‡¡‘π§«“¡√ÿπ·√ß·≈–

°“√ Ÿ≠‡ ’¬Àπâ“∑’Ë (function) ¢Õß√“°ª√– “∑π—Èπ Ê ‰¥â

(·μ°μà“ß®“°°“√μ√«®∑“ß√—ß ’«‘π‘®©—¬´÷Ëß¡—°‡ªìπ°“√

ª√–‡¡‘π∑“ß°“¬«‘¿“§Õ¬à“ß‡¥’¬«) Õπ÷Ëß ¬—ß¡’ºŸâªÉ«¬

®”π«π‰¡àπâÕ¬∑’Ëª√–«—μ‘·≈–°“√μ√«®√à“ß°“¬‰¡à™—¥‡®ππ—°

¡’¢âÕ®”°—¥¢Õß°“√ª√–‡¡‘π°”≈—ß°≈â“¡‡π◊ÈÕ®“°Õ“°“√‡®Á∫

ª«¥ À√◊Õ¿“æ√—ß ’«‘π‘®©—¬„Àâº≈‰¡à Õ¥§≈âÕß°—π °“√

μ√«®‰øøÑ“«‘π‘®©—¬®–¡’∫∑∫“∑ ”§—≠μàÕ°“√«‘π‘®©—¬·¬°

‚√§Õ¬à“ß¡“°

¥—ß∑’Ë‰¥â°≈à“«·≈â«∂÷ß¢âÕ®”°—¥∑“ß‡∑§π‘§«à“ à«π¢Õß

√“°ª√– “∑‰¡à “¡“√∂μ√«®°“√π”‰øøÑ“¢Õß‡ âπª√– “∑

‰¥â‚¥¬μ√ß ¥—ßπ—Èπ„π compressive radiculopathy ®÷ß¡—°

Õ“»—¬°“√μ√«®‰øøÑ“°≈â“¡‡π◊ÈÕ (electromyography)

‡ªìπÀ≈—° ‚¥¬®–æ∫°“√‡ª≈’Ë¬π·ª≈ß„π°≈â“¡‡π◊ÈÕ¡—¥μà“ß Ê

¢Õß√¬“ß§å (limb muscles) ·≈–°≈â“¡‡π◊ÈÕ —πÀ≈—ß
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(paraspinal muscle) ∑’Ë§«∫§ÿ¡‚¥¬√“°ª√– “∑√–¥—∫

π—Èπ Ê ‚¥¬∑—Ë«‰ª°≈â“¡‡π◊ÈÕ¡—¥Àπ÷Ëß Ê ®–∂Ÿ°§«∫§ÿ¡‚¥¬

√“°ª√– “∑À≈“¬√–¥—∫ ¥—ßπ—Èπ®÷ßμâÕßμ√«®°≈â“¡‡π◊ÈÕ

À≈“¬¡—¥·≈–«‘‡§√“–Àå«à“ “‡ÀμÿÀ≈—°‡°‘¥®“°√“°ª√– “∑

√–¥—∫„¥ À√◊Õ‡ªìπº≈®“°°“√°¥∑—∫√“°ª√– “∑À≈“¬

√–¥—∫√à«¡°—π „π∑“ßªØ‘∫—μ‘√“¬ß“πº≈°“√μ√«® (report)

¡’À≈“¬√Ÿª·∫∫·≈–Õ“®¡’»—æ∑å‡©æ“–∫“ß§”∑’Ë¡’§«“¡

À¡“¬®”‡æ“–‰¥â ‡™àπ Õ“®√“¬ß“πº≈«à“ chronic active

right C7 radiculopathy „π∑’Ëπ’È active À¡“¬∂÷ßæ∫ den-

ervation potential ¡—°∫àß∂÷ß«à“¬—ß¡’°“√°¥∑—∫√“°

ª√– “∑Õ¬ŸàÀ√◊Õ°“√´àÕ¡·´¡¬—ß‡°‘¥¢÷Èπ‰¥â‰¡à ¡∫Ÿ√≥å

 à«π§”«à“ chronic À¡“¬∂÷ßæ∫ re-innervating units

∫àß«à“¿“«–π’È¡—°‡ªìπ¡“‡°‘π 2-3 ‡¥◊Õπ·≈â« ·≈–√“°

ª√– “∑‡√‘Ë¡‡°‘¥°“√´àÕ¡·´¡√à«¡‰ª¥â«¬ ‡ªìπμâπ

 à«π°“√μ√«®°“√π”‰øøÑ“¢Õß‡ âπª√– “∑ —Ëß°“√

Õ“®æ∫≈—°…≥–¢Õß axonal loss ‰¥â¢÷ÈπÕ¬Ÿà°—∫«à“‡ âπ

ª√– “∑ —Ëß°“√∑’Ëμ√«®π—Èπ Ê ‰¥â„¬ª√– “∑¡“®“°√“°

ª√– “∑√–¥—∫∑’Ë¡’æ¬“∏‘ ¿“æÀ√◊Õ‰¡à ‡™àπ ®–æ∫ ulnar

motor axonal loss ‰¥â‡¡◊ËÕ√“°ª√– “∑√–¥—∫ C8-T1 ∂Ÿ°

°¥∑—∫ ‡ªìπμâπ  à«π°“√μ√«®°“√π”‰øøÑ“¢Õß‡ âπ

ª√– “∑√—∫§«“¡√Ÿâ ÷°π—Èπ‚¥¬∑—Ë«‰ª®–‰¥âº≈ª√°μ‘·¡âºŸâ

ªÉ«¬®–¡’Õ“°“√™“‡¥àπ™—¥°Áμ“¡ ∑—Èßπ’È‡π◊ËÕß®“°μ”·Àπàß∑’Ë

√“°ª√– “∑∂Ÿ°°¥π—ÈπÕ¬Ÿàμâπ (proximal) μàÕ dorsal root

ganglion ®÷ß∑”„Àâ∑—Èß dorsal root ganglion ·≈–„¬

ª√– “∑√—∫§«“¡√Ÿâ ÷° à«πª≈“¬ (peripheral sensory

nerve fiber) ∑’ËÕÕ°¡“°®“° dorsal root ganglion ¬—ßª√°μ‘

‡¡◊ËÕ°√–μÿâπ¥â«¬‰øøÑ“®÷ß¡’»—°¬å‰øøÑ“„Àâ‡ÀÁπ‡ªìπª√°μ‘‰¥â

ºŸâªÉ«¬∑’ËÕ“®æ‘®“√≥“‡æ◊ËÕ àßμ√«®‰øøÑ“«‘π‘®©—¬ Õ“®

·∫àß‡ªìπ 3 °≈ÿà¡‰¥â¥—ßπ’È

1. ºŸâªÉ«¬∑’Ë¡’ª√–«—μ‘ °“√μ√«®√à“ß°“¬‰¡à™—¥‡®π

·≈–‰¡à Õß§≈âÕß°—∫¿“æ√—ß ’«‘π‘®©—¬ À√◊Õ ß —¬‚√§Õ◊Ëπ Ê

∑’Ë„ÀâÕ“°“√§≈â“¬§≈÷ß°—∫‚√§√“°ª√– “∑∂Ÿ°°¥∑—∫ Õπ÷Ëß

„πºŸâ„À≠à®”π«π‰¡àπâÕ¬¿“æ√—ß ’«‘π‘®©—¬¢Õß°√–¥Ÿ° —π

À≈—ß√–¥—∫§Õ ·≈–√–¥—∫‡Õ« ¡—°æ∫§«“¡‡ ◊ËÕ¡√à«¡°—∫¡’

neural foramen μ’∫·§∫≈ß‰¡à¡“°°ÁπâÕ¬ ∑”„ÀâºŸâªÉ«¬

‡À≈à“π’È∂Ÿ° àßμ—«¡“æ∫»—≈¬·æ∑¬å ·¡â«à“¿“æ∑“ß√—ß ’π—Èπ

‰¡à “¡“√∂Õ∏‘∫“¬Õ“°“√∑—ÈßÀ¡¥¢ÕßºŸâªÉ«¬‰¥â

‚√§∑’ËÕ“®„Àâ≈—°…≥–‡«™°√√¡§≈‘π‘° —∫ π°—∫‚√§

√“°ª√– “∑∂Ÿ°°¥∑—∫∑’Ë°“√μ√«®‰øøÑ“«‘π‘®©—¬¡’∫∑∫“∑

™à«¬«‘π‘®©—¬·¬°‚√§‰¥â ‰¥â·°à

1.1 „πºŸâªÉ«¬∑’Ë¡’Õ“°“√·∫∫‡√◊ÈÕ√—ß (chronic)

1.1.1 ‚√§‡ âπª√– “∑°¥∑—∫ (entrapment

neuropathy) ∑’Ëæ∫∫àÕ¬ Ê ‰¥â·°à

- Median neuropathy at wrist (carpal tun-

nel syndrome) Õ“°“√™“Õ“® —∫ π°—∫ C7 radiculopathy

- Ulnar neuropathy at elbow (cubital tun-

nel syndrome) Õ“°“√™“·≈–Õ“°“√ÕàÕπ·√ßÕ“® —∫ —π°—∫

C8 radiculopathy

- Common peroneal (fibular) neuropathy

at knee Õ“°“√™“·≈–Õ“°“√ÕàÕπ·√ßÕ“® —∫ π°—∫ L5

radiculopathy

- Sciatic neuropathy Õ“°“√™“·≈–Õ“°“√

ÕàÕπ·√ßÕ“® —∫ —π°—∫ S1 radiculopathy

°“√μ√«®‰øøÑ“«‘π‘®©—¬‡ªìπ°“√μ√«®À≈—°

‡æ◊ËÕ«‘π‘®©—¬·¬°‚√§‡À≈à“π’ÈÕÕ°‰ª

1.1.2 ‚√§¢Õß·¢πßª√– “∑™π‘¥‡√◊ÈÕ√—ß

(chronic plexopathy)

 “‡Àμÿ¢Õß‚√§‡À≈à“π’ÈÕ“®‡°‘¥®“°°“√

Õ—°‡ ∫À√◊Õ¡’°âÕπ°¥∑—∫ Õ“°“√Õ“® —∫ π°—∫ multiple

radiculopathies ‰¥â

°“√μ√«®‰øøÑ“«‘π‘®©—¬·≈–¿“æ∂à“¬√—ß ’¢Õß

·¢πßª√– “∑™à«¬«‘π‘®©—¬·¬°‚√§‡À≈à“π’ÈÕÕ°‰ª

1.1.3 ‚√§§«“¡‡ ◊ËÕ¡¢Õß‡´≈≈åª√– “∑ —Ëß

°“√™π‘¥ amyotrophic lateral sclerosis (ALS)

ALS ¡—°æ∫„π«—¬ 50 ªï¢÷Èπ‰ª ¡’§«“¡‡ ◊ËÕ¡

¢Õß√–∫∫ª√– “∑ —Ëß°“√º ¡√–À«à“ß upper ·≈– lower

motor neuron ·≈–‰¡àæ∫§«“¡º‘¥ª√°μ‘¢Õß√–∫∫

ª√– “∑√—∫§«“¡√Ÿâ ÷° Õ“°“√¢Õß‚√§ ALS Õ“® —∫ π°—∫

compressive myeloradiculopathies ‰¥â Õπ÷Ëß‡π◊ËÕß®“°

¿“æ√—ß ’«‘π‘®©—¬„πºŸâªÉ«¬«—¬π’È¡—°æ∫§«“¡‡ ◊ËÕ¡¢Õß
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°√–¥Ÿ° —πÀ≈—ß√–¥—∫§Õ·≈–‡Õ«‰¥â∫àÕ¬°«à“«—¬ºŸâ„À≠àμÕπ

μâπ∑”„Àâ°“√«‘π‘®©—¬·¬°‚√§≈”∫“°¢÷Èπ Õ¬à“ß‰√°Áμ“¡„π

ALS °“√μ√«®√à“ß°“¬¡—°æ∫Õ“°“√ÕàÕπ·√ß¢Õß°≈â“¡

‡π◊ÈÕ‡°‘π°«à“À√◊Õ‰¡àμ√ß°—∫°“√°¥∑—∫¢Õß√“°ª√– “∑∑’Ë

‡ÀÁπ®“°¿“æ√—ß ’«‘π‘®©—¬ ºŸâªÉ«¬¡—°¡’°≈â“¡‡π◊ÈÕ≈’∫·≈–¡’

fasciculation ‡¥àπ πÕ°®“°π—Èπ°“√μ√«®√–∫∫ª√– “∑

√—∫§«“¡√Ÿâ ÷°®–ª√°μ‘

°“√μ√«®‰øøÑ“«‘π‘®©—¬‡ªìπ°“√μ√«® ”§—≠

‡æ◊ËÕ«‘π‘®©—¬·¬°‚√§π’ÈÕÕ°‰ª „πºŸâªÉ«¬√–¬–‡√‘Ë¡μâπ¢Õß ALS

°“√μ√«®‰øøÑ“«‘π‘®©—¬Õ“®„Àâº≈§≈â“¬°—∫ compressive

radiculopath(ies) ‰¥â

1.1.4 ‚√§Õ◊Ëπ Ê ‰¥â·°à ‚√§¢Õß√“°ª√– “∑

®“° “‡ÀμÿÕ◊Ëπ Ê ∑’Ë‰¡à‰¥â‡°‘¥®“°°“√°¥∑—∫ ‡™àπ°“√Õ—°‡ ∫

À√◊Õ‡°‘¥®“° infiltrative disease ‡π◊ËÕß®“°‚√§°≈ÿà¡π’È¡—°

„ÀâÕ“°“√‡ªìπ·∫∫ polyradiculopathy ®÷ß¡—°‰¡à§àÕ¬

 —∫ π°—∫ compressive radiculopathy °“√μ√«®

‰øøÑ“«‘π‘®©—¬ ¿“æ∂à“¬√—ß ’·≈–°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘

°“√≥å™à«¬«‘π‘®©—¬·¬°‚√§‡À≈à“π’ÈÕÕ°‰ª

1.2 „πºŸâªÉ«¬∑’Ë¡’Õ“°“√·∫∫‡©’¬∫æ≈—π (acute)

1.2.1 ‚√§¢Õß‡ âπª√– “∑‡ âπ‡¥’¬«·∫∫

‡©’¬∫æ≈—π (acute mononeuropathy) ‡™àπ

- acute radial entrapment neuropathy Õ“°“√

ÕàÕπ·√ß·≈–™“Õ“® —∫ π°—∫ C6-C7 radiculopathy ‰¥â

- acute peroneal (fibular) entrapment neu-

ropathy Õ“°“√™“·≈–Õ“°“√ÕàÕπ·√ßÕ“® —∫ π°—∫ L5

radiculopathy

1.2.2 ‚√§¢Õß·¢πßª√– “∑™π‘¥‡©’¬∫æ≈—π

(acute plexitis)

- idiopathic brachial plexitis ‡™◊ËÕ«à“‡ªìπº≈

®“° autoimmune  àßº≈„Àâ‡°‘¥°“√Õ—°‡ ∫¢÷Èπ ¡—°‡°‘¥

°—∫ à«π¢Õß upper trunk ¢Õß brachial plexus ∑”„Àâ

Õ“°“√ —∫ π°—∫ C5-C6 radiculopathy ‰¥â °“√Õ—°‡ ∫

¬—ßÕ“®‡°‘¥°—∫ à«πÕ◊Ëπ¢Õß brachial plexus À√◊Õ‡°‘¥

≈ÿ°≈“¡‰ª„π à«π√“°ª√– “∑·≈–‡ âπª√– “∑ à«π

ª≈“¬¥â«¬°Á‰¥â‡√’¬°«à“ radiculoplexoneuritis ºŸâªÉ«¬¡—°¡’

Õ“°“√π”§◊ÕÕ“°“√ª«¥∫à“·≈–‰À≈à√ÿπ·√ß Õ“°“√‡ªìπÕ¬Ÿà

√“« —ª¥“Àå®÷ß‡√‘Ë¡¡’æ∫«à“¡’Õ“°“√ÕàÕπ·√ß ºŸâªÉ«¬ à«π

„À≠à¡’Õ“°“√™“‰¡à¡“°π—°

- diabetic lumbosacral plexitis  æ∫„π

ºŸâªÉ«¬‚√§‡∫“À«“π ‡™◊ËÕ«à“‡ªìπº≈®“° autoimmune  àß

º≈„Àâ‡°‘¥°“√Õ—°‡ ∫¢÷Èπ‡™àπ°—π ºŸâªÉ«¬‡À≈à“π’È¡’Õ“°“√

ª«¥‡Õ«·≈– –‚æ°‡ªìπÕ“°“√π”·≈–‡ªìπÕ¬Ÿà√“« —ª¥“Àå

®÷ß‡√‘Ë¡æ∫Õ“°“√ÕàÕπ·√ß Õ“°“√ª«¥Õ“®√â“«≈ß¢“‰¥â ºŸâªÉ«¬

¡—°¡’°≈â“¡‡π◊ÈÕμâπ¢“‡™àπ iliacus (L2-3) ·≈– quadriceps

(L2-4) ÕàÕπ·√ß√à«¡¥â«¬ À“°μ√«®æ∫¡—°‰¡à§àÕ¬ —∫ π

°—∫ compressive radiculopathy ‡Àμÿº≈ª√–°“√Àπ÷ËßÕ“®

‡ªìπ‡æ√“–‚¥¬∑—Ë«‰ª¿“æ√—ß ’«‘π‘®©—¬æ∫ compressive

radiculopathy „π√–¥—∫ L2-3 ‰¥âπâÕ¬°«à“√–¥—∫ L4-5 ·≈–

S1

¥—ß∑’Ë‰¥â°≈à“«¢â“ßμâπ«à“°“√μ√«®‰øøÑ“«‘π‘®©—¬„π

√–¬–·√°À≈—ß‡°‘¥æ¬“∏‘ ¿“æ¢÷Èπ Õ“®¬—ß‰¡àæ∫§«“¡º‘¥

ª√°μ‘‰¥â ¥—ßπ—Èπ„πºŸâªÉ«¬∑’Ë¡’Õ“°“√¡“‡√Á« °“√«‘π‘®©—¬

·¬°‚√§®”‡ªìπμâÕßÕ“»—¬ª√–«—μ‘ °“√μ√«®√à“ß°“¬ ¿“æ

√—ß ’«‘π‘®©—¬√à«¡¥â«¬ À√◊Õ®”‡ªìπμâÕßμ√«®‰øøÑ“«‘π‘®©—¬

μ‘¥μ“¡Õ’°Õ¬à“ßπâÕ¬ 1 §√—Èß „π‡«≈“Àà“ß‰ª 1-3  —ª¥“Àå

®÷ßº≈μ√«®∑’Ë·¡àπ¬”¢÷Èπ πÕ°®“°π—Èπ·æ∑¬å§«√æ‘®“√≥“

∂÷ßº≈¥’·≈–º≈‡ ’¬√–À«à“ß°“√μ‘¥μ“¡·≈–°“√√—°…“¥â«¬

°“√ºà“μ—¥‡≈¬

2. ºŸâªÉ«¬∑’ËÕ“°“√·≈–¿“æ√—ß ’«‘π‘®©—¬ Õ¥§≈âÕß°—π

°“√®– àßºŸâªÉ«¬¡“‡æ◊ËÕμ√«®‰øøÑ“«‘π‘®©—¬¢÷ÈπÕ¬Ÿà°—∫

·π«ªØ‘∫—μ‘¢Õß·æ∑¬å·μà≈–∑à“π ºŸâªÉ«¬°≈ÿà¡π’È à«π„À≠à¡—°

‰¡à‰¥â√—∫°“√μ√«®‰øøÑ“«‘π‘®©—¬ ‡π◊ËÕß®“°‡Àμÿº≈À≈“¬

ª√–°“√ ‡™àπ‡ ’¬‡«≈“ ·≈– ‡®Á∫μ—« ‡ªìπμâπ Õ¬à“ß‰√°Áμ“¡

°“√μ√«®‰øøÑ“«‘π‘®©—¬™à«¬ª√–‡¡‘π§«“¡º‘¥ª√°μ‘¢Õß„¬

ª√– “∑ —Ëß°“√‰¥â ‚¥¬‡©æ“–„π°√≥’∑’ËºŸâªÉ«¬¡’Õ“°“√

ª«¥·≈–‰¡à “¡“√∂ª√–‡¡‘π°”≈—ß°≈â“¡‡π◊ÈÕ®“°°“√

μ√«®√à“ß°“¬‰¥âÕ¬à“ß§√∫∂â«π πÕ°®“°π—Èπ¬—ß™à«¬

ª√–‡¡‘π§«“¡√ÿπ·√ß·≈–„™â‡æ◊ËÕμ‘¥μ“¡°“√√—°…“μàÕ‰ª‰¥â

3. ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“μ—¥·°â‰¢ compressive

radiculopathy ‰ª·≈â«
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3.1 „πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“μ—¥‰ª·≈â«¡’Õ“°“√¥’

¢÷Èπ °“√μ√«®Õ“®∑”‡æ◊ËÕª√–‡¡‘π°“√ à́Õ¡·´¡¢Õß‡ âπ

ª√– “∑·≈–μ‘¥μ“¡º≈°“√√—°…“

3.2 „πºŸâªÉ«¬∑’Ëºà“μ—¥·≈â«Õ“°“√‰¡à¥’¢÷Èπ À√◊Õ

‡≈«≈ß °“√μ√«®‰øøÑ“«‘π‘®©—¬¡’∫∑∫“∑¥—ßπ’È

- ‡æ◊ËÕ™à«¬·¬°‚√§Õ◊Ëπ Ê ∑’ËÕ“®‡ªìπ “‡Àμÿ¢ÕßºŸâ

ªÉ«¬¥—ß∑’Ë°≈à“«·≈â«¢â“ßμâπ

- ‡æ◊ËÕ™à«¬«‘π‘®©—¬‚√§∑’Ë‡°‘¥√à«¡‡™àπ ºŸâªÉ«¬ C7

radiculopathy Õ“®¡’ carpal tunnel syndrome √à«¡¥â«¬

À√◊Õ L5 radiculopathy Õ“®¡’ common peroneal nerve

entrapment ¥â«¬ ‡ªìπμâπ

- ‡æ◊ËÕª√–‡¡‘π«à“¡’°“√°¥∑—∫¢Õß√“°ª√– “∑

„π√–¥—∫„°≈â‡§’¬ß ‡æ‘Ë¡¢÷ÈπÀ√◊Õ‰¡à

¥—ß∑’Ë°≈à“«·≈â««à“°“√μ√«®‰øøÑ“«‘π‘®©—¬„π compres-

sive radiculopathy ¡—°Õ“»—¬º≈®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß

‰øøÑ“°≈â“¡‡π◊ÈÕ√¬“ß§å (limb muscles)·≈– paraspinal

muscles ∑’Ë§«∫§ÿ¡‚¥¬√“°ª√– “∑π—Èπ Ê ·æ∑¬åæ÷ß

∑√“∫«à“°“√μ√«®À≈—ß°“√ºà“μ—¥ ‡¡◊ËÕ¡’°“√ºà“μ—¥μ—¥ºà“π

paraspinal muscle ®– àßº≈„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß

‰øøÑ“°≈â“¡‡π◊ÈÕ¢Õß paraspinal muscle ‰¥â‡™àπ‡¥’¬«°—∫

∑’Ëæ∫„π‚√§√“°ª√– “∑∂Ÿ°°¥∑—∫ ¥—ßπ—Èπ„πºŸâªÉ«¬∑’Ë‰¥â√—∫

°“√ºà“μ—¥ lumbar spine ÷́Ëß¡’°“√ºà“μ—¥ºà“π lumbar

paraspinal muscle ‰ª·≈â« ®–‡°‘¥ªí≠À“μàÕ°“√·ª≈º≈

‰øøÑ“«‘π‘®©—¬¢Õß°≈â“¡‡π◊ÈÕ paraspinal muscle ‰¥â«à“

§«“¡º‘¥ª√°μ‘∑’Ëæ∫‡ªìπº≈®“°‚√§À√◊Õ®“°°“√ºà“μ—¥

πÕ°®“°π—Èπ·¡â«à“®–¡’°“√·°â‰¢°“√°¥∑—∫‰ª·≈â« °“√

‡ª≈’Ë¬π·ª≈ß¢Õß‰øøÑ“°≈â“¡‡π◊ÈÕ®–¬—ß§ß¡’Õ¬ŸàÕ’°√–¬–

‡«≈“Àπ÷ËßÕ“®π“π‡ªìπ‡¥◊ÕπÀ√◊Õªï‰¥â ¢÷ÈπÕ¬Ÿà°—∫§«“¡√ÿπ·√ß

º≈°“√μ√«®°àÕπ·≈–À≈—ßºà“μ—¥‡ª√’¬∫‡∑’¬∫°—π®–™à«¬

„Àâ°“√ª√–‡¡‘π∑”‰¥â¥’¢÷Èπ

Electrodiagnosis „π facial neuropathy

‚√§¢Õß»—≈¬°√√¡ª√– “∑æ∫ facial neuropathy

‰¥â®“°‡π◊ÈÕßÕ° À√◊Õ®“°°“√ºà“μ—¥‡π◊ÈÕßÕ°‡™àπ Scha-

wannoma ÷́Ëß«‘π‘®©—¬‰¥â®“°¿“æ∂à“¬∑“ß√—ß ’«‘∑¬“ °“√

μ√«® intraoperative monitoring ¢Õß facial nerve ®–

™à«¬≈¥¿¬—πμ√“¬®“°°“√ºà“μ—¥‰¥â  ”À√—∫°“√μ√«®

‰øøÑ“«‘π‘®©—¬Õ“®¡’∫∑∫“∑™à«¬∫Õ°°“√æ¬“°√≥å‚√§

À≈—ßºà“μ—¥∫â“ß Õ¬à“ß‰√°Áμ“¡‡π◊ËÕß®“°¢âÕ¡Ÿ≈ à«π„À≠à∑’Ë¡’

°“√»÷°…“∑”„π‚√§ Bellûs palsy ®÷ß‰¡à “¡“√∂π”¡“

‡∑’¬∫‡§’¬ß°—∫ facial neuropathy ®“°‡π◊ÈÕßÕ°À√◊Õ®“°

°“√ºà“μ—¥‰¥â¥’π—°

°“√μ√«®‰øøÑ“«‘π‘®©—¬„π traumatic facial neuropa-

thy Õ“»—¬°“√μ√«®°“√π”‰øøÑ“¢Õß‡ âπª√– “∑ facial

°“√μ√«®‰øøÑ“¢Õß°≈â“¡‡π◊ÈÕ„∫Àπâ“ ·≈–°“√μ√«® blink

reflex º≈°“√μ√«®¥—ß°≈à“«∫Õ°«à“‡ âπª√– “∑ facial

‡ ’¬À“¬·∫∫ ¡∫Ÿ√≥å (complete) §◊Õ nerve ·≈– axon

¢“¥ÕÕ°®“°°—π∑—ÈßÀ¡¥ À√◊Õ‡ªìπ·∫∫‰¡à ¡∫Ÿ√≥å (incom-

plete) §◊Õ¬—ß¡’ axonal continuity ‡À≈◊ÕÕ¬Ÿà∫â“ß´÷Ëß„π°≈ÿà¡

À≈—ß‡ âπª√– “∑®–¡’‚Õ°“ øóôπøŸ‰¥â

∫∑ √ÿª

°“√μ√«®‰øøÑ“«‘π‘®©—¬πÕ°®“°®–™à«¬«‘π‘®©—¬·¬°

‚√§·≈â«¬—ß™à«¬μ‘¥μ“¡°“√¥”‡π‘π‚√§·≈–º≈°“√√—°…“‰¥â

°“√μ√«®¥—ß°≈à“«¡’¢âÕ®”°—¥∫“ßª√–°“√ ÷́Ëß·æ∑¬åæ÷ß

√–¡—¥√–«—ß„π°“√‡≈◊Õ°μ√«®·≈–°“√·ª≈º≈ °“√μ√«®

‰øøÑ“«‘π‘®©—¬®”‡ªìπμâÕß¡’°“√«“ß·ºπ°“√μ√«®∑’Ë¥’‡æ◊ËÕ

„Àâ Õ¥§≈âÕß°—∫¢âÕ ß —¬∑“ß§≈‘π‘° ‡æ◊ËÕ„Àâ°“√μ√«®‰¥â

ª√–‚¬™πå§ÿâ¡§à“∑’Ë ÿ¥

‡Õ° “√Õâ“ßÕ‘ß

1. Dumitru D, Amato AA, Zwarts MJ. Electrodiagnostic

Medicine. 2nd ed. Philadelphia: Hanley & Belfus, Inc;

2002.

2. Kimura J. Electrodiagnosis in diseases of nerve and

muscle: Principles and practice. 4th ed. Oxford: Ox-

ford University Press; 2013.

3. Preston DC, Shapiro BE. Electromyography and neu-

romuscular disorders. 3rd ed. London: Elsevier

Saunders; 2013.



Neurological Surgery
Vol. 10 No. 1 January - June 2019 17

¢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¡“¬



Neurological Surgery
Vol. 10 No. 1 January - June 2019 19

∑“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∫



«“√ “√ª√– “∑»—≈¬»“ μ√ å

ªï∑’Ë 10 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 256220

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
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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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