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Ò¯ı

∫∑§—¥¬àÕ °“√»÷°…“·∫∫ randomized controlled π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ °“√„™â§à“ bispectral index (BIS) √à«¡

°—∫°“√√–ß—∫§«“¡√Ÿâ ÷°·∫∫ total intravenous anesthesia (TIVA) ™à«¬À“¬„®ºà“π laryngeal mask airway

(LMA) ·≈–‰¡à„™â muscle relaxant «à“®–™à«¬≈¥ª√‘¡“≥¬“ ≈∫ ·≈–™à«¬„Àâøóôπ‰¥â‡√Á«¢÷ÈπÀ√◊Õ‰¡à ´÷Ëß¬—ß‰¡à¡’

°“√»÷°…“„πºŸâªÉ«¬°≈ÿà¡π’È‚¥¬‡©æ“–¡“°àÕπ »÷°…“„πºŸâªÉ«¬ 102 §π ASA I-II Õ“¬ÿ 18-65 ªï ·∫àßºŸâªÉ«¬‡ªìπ 2

°≈ÿà¡ „π°≈ÿà¡§«∫§ÿ¡®–ª√—∫¢π“¥¬“ propofol μ“¡Õ“°“√∑“ß§≈‘π‘°  à«π„π°≈ÿà¡ BIS ®–„™â§à“ BIS ™à«¬„π

°“√ª√—∫¬“ æ∫«à“°≈ÿà¡§«∫§ÿ¡¡’ª√‘¡“≥°“√„™â¬“ propofol ¡“°°«à“ °≈ÿà¡ BIS Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (8.88,

2.08 ¡°./°°./™¡. ‡∑’¬∫°—∫ 7.35, 1.56 ¡°./°°./™¡.) (p < 0.05) √–¬–‡«≈“øóôπμ—«·≈–∂Õ¥ LMA „π°≈ÿà¡ BIS

‡√Á«°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (3.58, 2.81 π“∑’ ·≈– 4.48, 3.06 π“∑’ ‡∑’¬∫°—∫ 5.18, 3.55 π“∑’

·≈– 6.35, 3.79 π“∑’) (p 0.02, 0.01 μ“¡≈”¥—∫) ‚¥¬‰¡àæ∫§«“¡·μ°μà“ß√–À«à“ß®”π«πºŸâªÉ«¬∑’Ë¡’°“√¢¬—∫

μ—«„π√–À«à“ßºà“μ—¥„π∑—Èß Õß°≈ÿà¡

 √ÿª °“√»÷°…“π’Èæ∫«à“°“√„™â BIS monitor  “¡“√∂≈¥ª√‘¡“≥°“√„™â¬“ propofol ·≈–≈¥√–¬–‡«≈“

øóôπμ—« „πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√–ß—∫§«“¡√Ÿâ ÷°·∫∫ TIVA ‚¥¬‰¡à„™â muscle relaxant ‰¥â ·μà BIS ‰¡à “¡“√∂

∑”π“¬ À√◊ÕªÑÕß°—π°“√¢¬—∫μ—«¢ÕßºŸâªÉ«¬‰¥â ®÷ßÕ“®‰¡à “¡“√∂™à«¬„Àâ°“√ºà“μ—¥¡’§«“¡√“∫√◊Ëπ¢÷Èπ¡“°π—°

§” ”§—≠: total intravenous anesthesia, bispectral index, propofol

ª√‘¡“≥¬“ propofol ·≈–√–¬–‡«≈“øóôπμ—«
®“°¬“ ≈∫„πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√–ß—∫§«“¡√Ÿâ ÷°
∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ‚¥¬„™â§à“ Bispectral
index ‡ª√’¬∫‡∑’¬∫°—∫Õ“°“√∑“ß§≈‘π‘°

æ‘¡æ“  ∫“≈¡ß§≈ π¿— «—μ  ª«‚√¿“ 

«‘°“π¥“  ∏√√¡‡¢μ ®ÿ‰√√—μπå  π—π∑‡ π“

π¿ √  ®—Ëπ‡æ™√

°≈ÿà¡ß“π«‘ —≠≠’«‘∑¬“ ‚√ßæ¬“∫“≈πæ√—μπ√“™∏“π’

∫∑π”
total intravenous anesthesia (TIVA) À¡“¬∂÷ß

°“√„Àâ¬“√–ß—∫§«“¡√Ÿâ ÷°·∫∫∑—Ë«√à“ß°“¬‚¥¬„™â¬“ ≈∫

·∫∫©’¥‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”∑—ÈßÀ¡¥μ—Èß·μà‡√‘Ë¡π” ≈∫

·≈–μàÕ‡π◊ËÕß®π‡ √Á® ‘Èπ°“√ºà“μ—¥ ‡∑§π‘§π’È‡√‘Ë¡π‘¬¡

‡¡◊ËÕ¡’°“√π”¬“ propofol ¡“„ÀâμàÕ‡π◊ËÕß∑“ßÀ≈Õ¥‡≈◊Õ¥

¥” ´÷Ëß°“√«—¥√–¥—∫§«“¡≈÷°¢Õß°“√ ≈∫ à«π„À≠à®–„™â

«‘∏’°“√«—¥ —≠≠“≥™’æ·≈–Õ“°“√∑“ß§≈‘π‘°‰¥â·°à ™’æ®√
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§«“¡¥—π‚≈À‘μ Õ—μ√“°“√À“¬„® πÈ”μ“‰À≈ °“√¢¬—∫

·¢π·≈–¢“ ‡ªìπμâπ ´÷ËßÕ“®‰¡à·¡àπ¬”æÕ«à“ºŸâªÉ«¬¡’

√–¥—∫§«“¡≈÷°¢Õß°“√ ≈∫∑’Ë‡À¡“– ¡À√◊Õ‰¡à‡π◊ËÕß®“°

¡’ªí®®—¬Õ◊Ëπ Ê Õ’°¡“°∑’Ë‰¡à —¡æ—π∏å°—∫§«“¡≈÷°¢Õß°“√

 ≈∫·μà¡’º≈√∫°«π —≠≠“≥™’æ‰¥â

bispectral index monitor (BIS) ‡ªìπ‡§√◊ËÕß¡◊Õ

´÷Ëßπ”¢âÕ¡Ÿ≈®“°§≈◊Ëπ‰øøÑ“ ¡Õß (electroencephalo-

gram, EEG) ¡“„™â „π°“√ª√–¡«≈º≈·ª≈ß‡ªìπ

‡≈¢®”π«π‡μÁ¡¡’§à“μ—Èß·μà 0-100(1) ‚¥¬∑—Ë«‰ª§à“ BIS 40-

60 ‡æ’¬ßæÕ ”À√—∫°“√√–ß—∫§«“¡√Ÿâ ÷°∑—Ë«√à“ß°“¬ (gen-

eral anesthesia) ´÷Ëß “¡“√∂π”¡“„™âª√–‡¡‘π√–¥—∫

§«“¡≈÷°¢Õß°“√ ≈∫‰¥â·¡â«à“¬—ßÕ“®μâÕß„™â§à“ BIS

√à«¡°—∫Õ“°“√∑“ß§≈‘π‘° ¡’∫“ß°“√»÷°…“æ∫«à“§à“ BIS

50-60 ¬—ßÕ“®‰¡à‡æ’¬ßæÕ∑’Ë®–ªÑÕß°—π°“√√Ÿâ ÷°μ—«

√–À«à“ßºà“μ—¥(2) ¥—ßπ—Èπ°“√„Àâª√‘¡“≥¬“ ≈∫∑’Ë‡À¡“– ¡

®÷ß¡’§«“¡ ”§—≠¡“°„π°“√¥Ÿ·≈ºŸâªÉ«¬·≈–Õ“®¬“°°«à“

°“√„Àâ¬“ ≈∫™π‘¥ Ÿ¥¥¡‡π◊ËÕß®“°‰¡à “¡“√∂«—¥

ª√‘¡“≥¬“ ≈∫„π°√–· ‡≈◊Õ¥‰¥â ¡’°“√»÷°…“º≈¢Õß BIS

‚¥¬„™â‡∑§π‘§°“√√–ß—∫§«“¡√Ÿâ ÷°·≈–°“√‡≈◊Õ°„™â¬“∑’Ë

·μ°μà“ß°—πæ∫«à“ “¡“√∂≈¥√–¬–‡«≈“øóôπμ—« ·≈–≈¥

ª√‘¡“≥¬“ ≈∫‰¥â(3) ·μà¬—ß‰¡à¡’°“√»÷°…“„¥∑’Ë«—¥º≈¢Õß

BIS „π°“√√–ß—∫§«“¡√Ÿâ ÷°¥â«¬‡∑§π‘§ total intravenous

anesthesia ∑’Ë™à«¬À“¬„®ºà“π laryngeal mask airway

‚¥¬‰¡à„™â¬“ muscle relaxant ´÷Ëß‡ªìπ‡∑§π‘§∑’Ë„™â∫àÕ¬

„π‚√ßæ¬“∫“≈πæ√—μπ√“™∏“π’ ºŸâ«‘®—¬®÷ßμâÕß°“√»÷°…“

«à“°“√π” BIS monitor ¡“„™â ®–™à«¬≈¥ª√‘¡“≥°“√

„™â¬“≈ß·≈–™à«¬„Àâøóôπμ—«®“° ≈∫‰¥â‡√Á«¢÷ÈπÀ√◊Õ‰¡à

«‘∏’°“√»÷°…“

√Ÿª·∫∫°“√«‘®—¬‡ªìπ·∫∫ randomized controlled

trial ª√–™“°√∑’Ë»÷°…“‰¥â·°à ºŸâªÉ«¬∑’Ë¡“√—∫°“√ºà“μ—¥„π

‚√ßæ¬“∫“≈πæ√—μπ√“™∏“π’ ‡°≥±å°“√§—¥‡≈◊Õ° ‰¥â·°à

ºŸâªÉ«¬∑’Ë¡’°“√‡μ√’¬¡ºà“μ—¥≈à«ßÀπâ“·∫∫‰¡à©ÿ°‡©‘π∑’Ë‰¥â√—∫

‡≈◊Õ°°“√√–ß—∫§«“¡√Ÿâ ÷°¥â«¬‡∑§π‘§ TIVA Õ“¬ÿ 18 -65

ªï·≈–¡’ ASA physical status I-II ºŸâªÉ«¬∑ÿ°§π¡’πÈ”-

Àπ—°μ—«Õ¬Ÿà„π™à«ß√âÕ¬≈– 80-120 ¢Õß ideal body

weight ·≈–§“¥«à“®–ºà“μ—¥‚¥¬„™â‡«≈“μ—Èß·μà 30 π“∑’

¢÷Èπ‰ª‡æ◊ËÕ„Àâ¡’√–¬–‡«≈“‡æ’¬ßæÕμàÕ°“√»÷°…“ ‡°≥±å

°“√§—¥ÕÕ°‰¥â·°à ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“¡’‚√§∑“ß

√–∫∫ª√– “∑ ‚√§μ—∫ ‚√§‰μ À√◊Õ‚√§∑“ß√–∫∫À—«„®

·≈–À≈Õ¥‡≈◊Õ¥∑’Ë§«∫§ÿ¡‰¡à‰¥â ºŸâ∑’Ë„™â¬“∑’ËÕÕ°ƒ∑∏‘ÏμàÕ

®‘μª√– “∑‡™àπ antidepressant, antiepileptic drugs

ºŸâ∑’Ë¡“√—∫°“√ºà“μ—¥∫√‘‡«≥»’√…–À√◊Õ≈”§Õ´÷ËßÕ“®‡°‘¥

motion artifacts „π¢≥–ºà“μ—¥∑”„Àâ°“√«—¥§à“ BIS

§≈“¥‡§≈◊ËÕπ À√◊ÕºŸâ∑’Ë ‰¥â√—∫°“√ª√–‡¡‘π«à“Õ“®μâÕß™à«¬

À“¬„®μàÕÀ≈—ß‡ √Á® ‘Èπ°“√ºà“μ—¥

‚§√ß°“√«‘®—¬‰¥â√—∫°“√‡ÀÁπ™Õ∫®“°§≥–°√√¡-

°“√®√‘¬∏√√¡‚√ßæ¬“∫“≈πæ√—μπ√“™∏“π’ ºŸâªÉ«¬∑ÿ°

√“¬‰¥â√—∫°“√™’È·®ß√“¬≈–‡Õ’¬¥¢Õß°“√«‘®—¬ ·≈–„Àâ

§«“¡¬‘π¬Õ¡∑’Ë®–‡¢â“√à«¡°“√«‘®—¬·≈–¡’ ‘∑∏‘ªØ‘‡ ∏‰¡à

‡¢â“√à«¡°“√«‘®—¬‚¥¬‰¡à¡’º≈μàÕ°“√√—°…“·μàÕ¬à“ß„¥ ·∫àß

ºŸâªÉ«¬ÕÕ°‡ªìπ 2 °≈ÿà¡‚¥¬°“√ ÿà¡«‘∏’∏√√¡¥“ (simple ran-

domization) ¥â«¬§Õ¡æ‘«‡μÕ√å „™â«‘∏’„ à´Õßªî¥ºπ÷°´÷Ëß

®–‡ªî¥‡¡◊ËÕºŸâªÉ«¬‡√‘Ë¡√—∫°“√√–ß—∫§«“¡√Ÿâ ÷° ºŸâªÉ«¬®–‰¥â

√—∫°“√∫—π∑÷°¢âÕ¡Ÿ≈∑—Ë«‰ª‰¥â·°à °“√«—¥§«“¡¥—π‚≈À‘μ

‚¥¬«‘∏’ noninvasive §≈◊Ëπ‰øøÑ“À—«„® §«“¡Õ‘Ë¡μ—«¢Õß

ÕÕ°´‘‡®π„π‡≈◊Õ¥‚¥¬ pulse oximetry ª√‘¡“≥°ä“´

§“√å∫Õπ‰¥ÕÕ°‰´¥å„π≈¡À“¬„®ÕÕ°·≈–§à“ BIS ºŸâ-

ªÉ«¬∑ÿ°√“¬‰¥â√—∫¬“ midazolam 0.02 ¡°./ °°. √à«¡°—∫

fentanyl 2 ‰¡‚§√°√—¡ /°°. ∑“ßÀ≈Õ¥‡≈◊Õ¥¥” 2 π“∑’

°àÕπ°“√π” ≈∫ À≈—ß®“°π—Èπ‡√‘Ë¡π” ≈∫¥â«¬ propofol

2 ¡°./°°. ·≈–„Àâ succinylcholine 20 ¡°. ∑“ß

À≈Õ¥‡≈◊Õ¥¥” ‡æ◊ËÕ„Àâ “¡“√∂„ à LMA ‰¥â„π§√—Èß‡¥’¬«

·≈–™à«¬À“¬„®·∫∫ assisted ventilation ¥â«¬ÕÕ°´‘‡®π

100 % „Àâª√‘¡“≥°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥å„π≈¡À“¬„®

ÕÕ°Õ¬Ÿà„π§à“ª√°μ‘ „π°≈ÿà¡§«∫§ÿ¡‰¡à„ÀâºŸâ „Àâ°“√√–ß—∫

§«“¡√Ÿâ ÷°¡Õß‡ÀÁπ§à“ BIS ·≈–‡√‘Ë¡„Àâ¬“ propofol 12

¡°./ °°./™¡. ‚¥¬‡§√◊ËÕß§«∫§ÿ¡°“√‰À≈ “√πÈ” (syringe

pump) ‡¡◊ËÕ§√∫‡«≈“ 10 π“∑’ ≈¥¬“ propofol ‡À≈◊Õ

10 ¡°./ °°./™¡. ·≈â«≈¥≈ß‡À≈◊Õ 8 ¡°./ °°./™¡. ‡¡◊ËÕ



ª√‘¡“≥¬“ propofol ·≈–√–¬–‡«≈“øóôπμ—«®“°¬“ ≈∫„πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√–ß—∫§«“¡√Ÿâ ÷°∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ‚¥¬„™â§à“ Bispectral index ‡ª√’¬∫‡∑’¬∫°—∫Õ“°“√∑“ß§≈‘π‘°
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‡«≈“ 10 π“∑’μàÕ¡“ ‡¡◊ËÕ°“√ºà“μ—¥§√∫∑ÿ° 30 π“∑’ ®–

„Àâ fentanyl 0.5 ‰¡‚§√°√—¡/°°. ·μàæ‘®“√≥“¬°‡«âπ

‡¡◊ËÕ§“¥«à“®–‡ √Á® ‘Èπ°“√ºà“μ—¥¿“¬„π‡«≈“ 15 π“∑’

„π√–À«à“ß°“√ ≈∫ ®–‡æ‘Ë¡ ¬“ propofol §√—Èß≈– 2 ¡°./

°°./™¡. ‡¡◊ËÕ mean arterial pressure (MAP) À√◊Õ heart

rate (HR) ‡æ‘Ë¡¢÷Èπ‡°‘π√âÕ¬≈– 20 ¢Õß§à“°àÕπ„Àâ°“√

√–ß—∫§«“¡√Ÿâ ÷°  ‡¡◊ËÕ„°≈â‡ √Á®ºà“μ—¥®–≈¥¬“‡æ◊ËÕ„Àâ

ºŸâªÉ«¬μ◊Ëπ‰¥â¥’ „π°≈ÿà¡ BIS ®–¡’°“√ª√—∫¬“ propofol μ“¡

Õ“°“√∑“ß§≈‘π‘°√à«¡°—∫°“√¥Ÿ§à“ BIS „ÀâÕ¬Ÿà „π™à«ß

40-60 μ≈Õ¥°“√ºà“μ—¥ ·≈–„Àâ BIS Õ¬Ÿà„π™à«ß 55-70

„π 15 π“∑’°àÕπ‡ √Á®ºà“μ—¥‚¥¬ª√–‡¡‘π‡«≈“‡ √Á®

ºà“μ—¥√à«¡°—∫·æ∑¬åºŸâ∑”°“√ºà“μ—¥ „πºŸâªÉ«¬∑—Èß Õß°≈ÿà¡

∂â“¡’°“√¢¬—∫μ—«®–„Àâ propofol 40 ¡°. ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

·≈–‡æ‘Ë¡ propofol Õ’° 2 ¡°./°°./™¡.

„π∑—Èß Õß°≈ÿà¡ ∂â“¡’¿“«– hypotension ·≈–/À√◊Õ

bradycardia  ºŸâªÉ«¬®–‰¥â√—∫°“√√—°…“¥â«¬ ephedrine

6 ¡°. À√◊Õ atropine 0.6 ¡°. ∑“ßÀ≈Õ¥‡≈◊Õ¥¥” À¬ÿ¥

¬“ propofol ‡¡◊ËÕªî¥·º≈ºà“μ—¥‡ √Á® À≈—ß®“°π—Èπ‡√‘Ë¡

π—∫‡«≈“øóôπμ—« (recovery time) À¡“¬∂÷ß ≈◊¡μ“μ“¡

§” —Ëß´÷Ëßª√–‡¡‘π‚¥¬«‘ —≠≠’·æ∑¬åºŸâ«‘®—¬‚¥¬ª≈ÿ°ºŸâªÉ«¬∑ÿ°

10 «‘π“∑’·≈–∂Õ¥ LMA ‡¡◊ËÕºŸâªÉ«¬Õâ“ª“°μ“¡ —Ëß·≈–

À“¬„®‰¥â¥’ ‡¡◊ËÕºŸâªÉ«¬¡“∂÷ßÀâÕßæ—°øóôπºŸâ¥Ÿ·≈´÷Ëß‰¡à∑√“∫

«à“ºŸâªÉ«¬Õ¬Ÿà„π°≈ÿà¡„¥®–∫—π∑÷°§–·ππ modified Aldrete

score „Àâ¬“√–ß—∫ª«¥μ“¡¡“μ√∞“π‚√ßæ¬“∫“≈πæ-

√—μπ√“™∏“π’·≈–¡’°“√‡¬’Ë¬¡ºŸâªÉ«¬„π«—π√ÿàß¢÷Èπ‡æ◊ËÕ¥Ÿ

¿“«–·∑√°´âÕπ∑’Ë‡°‘¥¢÷Èπ

°“√«‘‡§√“–Àå∑“ß ∂‘μ‘ ‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈√–¬–

‡«≈“øóôπ·≈–ª√‘¡“≥¬“ propofol ‚¥¬„™â unpaired t-

test ‡ª√’¬∫‡∑’¬∫®”π«πºŸâªÉ«¬∑’Ë¢¬—∫μ—«√–À«à“ßºà“μ—¥

‚¥¬„™â ∂‘μ‘ chi-square test ‚¥¬∂◊Õ«à“§à“ p value <

0.05 ¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ‚¥¬„™â

‚ª√·°√¡§”π«≥ SPSS °≈ÿà¡μ—«Õ¬à“ß§”π«≥®“°

ª√‘¡“≥ propofol consumption ®“°º≈°“√»÷°…“¢Õß

Dahaba ·≈–§≥–(4) »÷°…“°“√„™â BIS ‡æ◊ËÕ°“√ se-

dation „πÀ—μ∂°“√∑“ß√—ß ’«‘∑¬“ (intervention radio-

logical procedures) æ∫«à“ª√‘¡“≥ propofol consump-

tion „π°≈ÿà¡ BIS ‡∑à“°—∫ 1.59, 0.44 ¡°./°°./™¡. ‡∑’¬∫°—∫

1.92, 0.43 ¡°./°°./™¡. „π°≈ÿà¡§«∫§ÿ¡ §”π«≥∑’Ë

°”≈—ß°“√∑¥ Õ∫ 0.8 √–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ‰¥â

°≈ÿà¡≈– 37 §π ‡¡◊ËÕ‡º◊ËÕ drop out ‰¥â‡ªìπ®”π«πºŸâªÉ«¬

∑—ÈßÀ¡¥ª√–¡“≥ 100 §π

º≈°“√»÷°…“

®”π«πºŸâªÉ«¬∑’Ë‡¢â“√à«¡°“√»÷°…“∑—Èß ‘Èπ 102 §π ·∫àß

‡ªìπ°≈ÿà¡§«∫§ÿ¡ 50 §π °≈ÿà¡ BIS 52 §π ¡’ºŸâªÉ«¬ 4

√“¬∑’Ë¡’√–¬–‡«≈“°“√ºà“μ—¥πâÕ¬°«à“ 30 π“∑’‡ªìπ°≈ÿà¡

§«∫§ÿ¡®”π«π 2 √“¬·≈–°≈ÿà¡ BIS 2 √“¬ ¡’ºŸâªÉ«¬ 1

√“¬„π°≈ÿà¡§«∫§ÿ¡‰¥â√—∫°“√«‘π‘®©—¬„π¿“¬À≈—ß«à“‡ªìπ

polycystic kidney-liver ÷́Ëß‡¡◊ËÕμ—¥ºŸâªÉ«¬ 5 √“¬¥—ß

°≈à“«ÕÕ° ‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈æ◊Èπ∞“π¢ÕßºŸâªÉ«¬∑—Èß Õß

°≈ÿà¡æ∫«à“‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘μ‘„π‡√◊ËÕß Õ“¬ÿ πÈ”Àπ—°  à«π Ÿß ·≈–¢âÕ¡Ÿ≈°“√ºà“μ—¥

(μ“√“ß∑’Ë 1)

‡¡◊ËÕ‡ √Á® ‘Èπ°“√ºà“μ—¥æ∫«à“°≈ÿà¡ BIS ¡’ª√‘¡“≥

°“√„™â¬“ propofol πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡·≈–¡’√–¬–

‡«≈“øóôπμ—«·≈–√–¬–‡«≈“∑’Ë “¡“√∂∂Õ¥ LMA  —Èπ°«à“

°≈ÿà¡§«∫§ÿ¡·≈–§«“¡·μ°μà“ß°—π¡’π—¬ ”§—≠∑“ß ∂‘μ‘

‚¥¬¡’ª√‘¡“≥°“√„™â¬“ fentanyl ·≈–®”π«πºŸâªÉ«¬∑’Ë

¢¬—∫μ—«‰¡à·μ°μà“ß°—π (μ“√“ß∑’Ë 2)

ºŸâªÉ«¬∑ÿ°√“¬¡’ modified Aldrete score ¡“°

°«à“À√◊Õ‡∑à“°—∫ 9 ¿“¬„π 3 π“∑’‡¡◊ËÕ¡“∂÷ßÀâÕßæ—°øóôπ

·≈–‡¡◊ËÕ¡’°“√‡¬’Ë¬¡ºŸâªÉ«¬„π«—π√ÿàß¢÷Èπ‰¡àæ∫«à“¡’ºŸâªÉ«¬∑’Ë

√Ÿâ ÷°μ—«„π√–À«à“ß°“√ºà“μ—¥„π∑—Èß Õß°≈ÿà¡

«‘®“√≥å

¬“ propofol ‰¥â√—∫§«“¡π‘¬¡„π°“√∑” TIVA ‡π◊ËÕß

®“°ÕÕ°ƒ∑∏‘Ï‡√Á«·≈–§“¥°“√≥å‰¥â ‰¡à¡’ƒ∑∏‘Ï – ¡‡¡◊ËÕ

„™âμàÕ‡π◊ËÕß·≈–¡’√–¬–‡«≈“°“√øóôπμ—«‡√Á«(5) Õ¬à“ß‰√

°Áμ“¡‡¡◊ËÕ‡≈◊Õ°„Àâ°“√√–ß—∫§«“¡√Ÿâ ÷°¥â«¬‡∑§π‘§ TIVA

°ÁμâÕß¡’°“√ª√–‡¡‘π¢π“¥¬“∑’ËμâÕß°“√®–„ÀâÕ¬à“ß
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μ“√“ß∑’Ë 1 ¢âÕ¡Ÿ≈æ◊Èπ∞“π¢ÕßºŸâªÉ«¬ ·≈–¢âÕ¡Ÿ≈°“√ºà“μ—¥

§à“‡©≈’Ë¬,  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π

¢âÕ¡Ÿ≈æ◊Èπ∞“π¢ÕßºŸâªÉ«¬ °≈ÿà¡§«∫§ÿ¡ °≈ÿà¡ BIS

(n = 47 §π) (n = 50 §π)

Õ“¬ÿ (ªï) 37.28, 12.75 38.9, 12.83

‡æ»-®”π«π (™“¬/À≠‘ß) 31/16 37/13

πÈ”Àπ—° (°‘‚≈°√—¡) 59.02, 8.13 61.56, 8.95

 à«π Ÿß (‡´πμ‘‡¡μ√) 163.91, 6.29 164.62, 7.44

√–¬–‡«≈“°“√√–ß—∫§«“¡√Ÿâ ÷° (π“∑’) 59.74, 16.83 67.34, 25.78

√–¬–‡«≈“°“√ºà“μ—¥ (π“∑’) 45.57, 15.97 51.78, 24.59

™π‘¥¢Õß°“√ºà“μ—¥-®”π«π

»—≈¬°√√¡°√–¥Ÿ°1)/»—≈¬°√√¡2)/π√’‡«™3) 18/25/4 26/21/3

preanesthetic MAP4) (mmHg) 96.55, 13.28 96.28, 13.60

preanesthetic HR5) (bpm) 74.23, 8.21 74.96, 14.62

intraoperative MAP4) (mmHg) 85.95, 15.08 87.01, 16.73

intraoperative HR5) (bpm) 71.11, 13.26 69.95, 15.62

À¡“¬‡Àμÿ 1) »—≈¬°√√¡°√–¥Ÿ° ‰¥â·°à °“√ºà“μ—¥ open reduction and internal fixation, K-wire fixation, repair tendon, skin graft, debridement

2) »—≈¬°√√¡ ‰¥â·°à °“√ºà“μ—¥ herniorrhaphy, excision mass, sutured wound, skin graft

3) π√’‡«™ ‰¥â·°à °“√ºà“μ—¥ posterior repair, suprapubic tubal ligation

4) MAP À¡“¬∂÷ß mean arterial pressure

5) HR À¡“¬∂÷ß heart rate

μ“√“ß∑’Ë 2 ª√‘¡“≥¬“ propofol, fentanyl √–¬–‡«≈“øóôπμ—« ·≈–¢âÕ¡Ÿ≈√–À«à“ßºà“μ—¥

§à“‡©≈’Ë¬,  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π

°≈ÿà¡§«∫§ÿ¡ °≈ÿà¡ BIS p-value

(47 §π) (50 §π)

ª√‘¡“≥ propofol (¡°./°°./™¡.) 8.88, 2.08 7.35, 1.56 <0.05

√–¬–‡«≈“øóôπμ—« (π“∑’) 5.18, 3.55 3.58, 2.81 0.02

√–¬–‡«≈“∂Õ¥ LMA (π“∑’) 6.35, 3.79 4.48, 3.06 0.01

intraoperative BIS 38.63,12.92 44.58,13.50 <0.05

ª√‘¡“≥ fentanyl (‰¡‚§√°√—¡) 135.19,24.69 143.34,30.51 0.15

ºŸâªÉ«¬∑’Ë¡’°“√¢¬—∫μ—«-®”π«π (√âÕ¬≈–) 17 (36.17) 18 (36.00) 0.98

p-value < 0.05 ∂◊Õ«à“¡’π—¬ ”§—≠∑“ß ∂‘μ‘

LMA À¡“¬∂÷ß laryngeal mask airway



ª√‘¡“≥¬“ propofol ·≈–√–¬–‡«≈“øóôπμ—«®“°¬“ ≈∫„πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√–ß—∫§«“¡√Ÿâ ÷°∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ‚¥¬„™â§à“ Bispectral index ‡ª√’¬∫‡∑’¬∫°—∫Õ“°“√∑“ß§≈‘π‘°

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ Úııı ªï∑’Ë ÚÒ ©∫—∫∑’Ë ˆ Ò¯˘

√–¡—¥√–«—ß‰¡à„Àâ¡’¢π“¥∑’Ë¡“°À√◊ÕπâÕ¬‡°‘π°«à“§«“¡

μâÕß°“√¢ÕßºŸâªÉ«¬·μà≈–§π ´÷ËßÕ“®¬“°°«à“°“√„Àâ

¬“ ≈∫ª√–‡¿∑ Ÿ¥¥¡‡π◊ËÕß®“°¢“¥§«“¡§ÿâπ‡§¬μàÕ

‡∑§π‘§π’È ·≈–‰¡à “¡“√∂«—¥ª√‘¡“≥¬“ ≈∫„π°√–· 

‡≈◊Õ¥‰¥â

°“√»÷°…“π’Èæ∫«à“ BIS monitor  “¡“√∂≈¥

ª√‘¡“≥°“√„™â¬“ propofol ·≈–≈¥√–¬–‡«≈“øóôπμ—«„π

ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√–ß—∫§«“¡√Ÿâ ÷°·∫∫ TIVA ‰¡à„™â muscle

relaxant ‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ´÷Ëß°“√»÷°…“∑’Ë

‡§¬∑”¡“·≈–¡’º≈°“√»÷°…“„π∑“ß π—∫ πÿπª√–‚¬™πå

¢Õß°“√„™â BIS monitor „™â‡∑§π‘§·≈–™π‘¥¢Õß

¬“ ≈∫∑’Ë·μ°μà“ß°—π ‡™àπ Cochrane review √«∫√«¡

º≈°“√»÷°…“‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°“√„™â§à“ BIS °—∫Õ“°“√

∑“ß§≈‘π‘°‡æ◊ËÕª√—∫¢π“¥¬“ ≈∫∑—Èß™π‘¥ Ÿ¥¥¡·≈–„Àâ

∑“ßÀ≈Õ¥‡≈◊Õ¥æ∫«à“ BIS monitor  “¡“√∂≈¥¢π“¥

¢Õß¬“ ≈∫≈ß‰¥â ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√„™âÕ“°“√∑“ß

§≈‘π‘°(3) ·μà®“°°“√»÷°…“∑’Ë√«∫√«¡¡“ ¡’‡æ’¬ß 2 °“√

»÷°…“‡∑à“π—Èπ ∑’Ë„™â‡∑§π‘§°“√√–ß—∫§«“¡√Ÿâ ÷°·∫∫‰¡à„™â

muscle relaxant ·≈–°≈ÿà¡ª√–™“°“√ à«π„À≠à‰¥â√—∫

°“√„ à∑àÕ™à«¬À“¬„® ́ ÷Ëß‰¡àμ√ß°—∫«—μ∂ÿª√– ß§å¢ÕßºŸâ«‘®—¬

Gan ·≈–§≥– æ∫«à“„π°≈ÿà¡∑’Ë„™â BIS ‰¥â√—∫¬“ propofol

„π¢π“¥∑’ËμË”°«à“ ·≈– “¡“√∂∂Õ¥∑àÕ™à«¬À“¬„®‰¥â‡√Á«

°«à“ Õ’°∑—Èß¡’ —¥ à«πºŸâªÉ«¬∑’Ë√Ÿâ ÷°μ—«¥’‡¡◊ËÕ¡“∂÷ßÀâÕßæ—°

øóôπ¡“°°«à“·≈–¬â“¬ÕÕ°®“°ÀâÕßæ—°øóôπ‰¥â‡√Á«°«à“°≈ÿà¡

§«∫§ÿ¡(6) ·¡â«à“°“√»÷°…“π’È „™â«‘∏’√«∫√«¡À≈“¬ Ê

‡∑§π‘§„π°“√√–ß—∫§«“¡√Ÿâ ÷°·≈–‰¡à ‰¥â∫Õ°¢—ÈπμÕπ

™—¥‡®π„π°“√ª√—∫°“√„Àâ¬“ °“√»÷°…“¢Õß Song ·≈–

§≥–„πºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ ≈∫™π‘¥ Ÿ¥¥¡ (inhalation an-

esthetics: Sevoflurane / Desflurane) æ∫«à“°≈ÿà¡

BIS „™âª√‘¡“≥¬“ ≈∫μË”°«à“°≈ÿà¡ standard treatment

√âÕ¬≈– 30-38 ·≈–¡’√–¬–‡«≈“∑’Ëøóôπ®π∑”μ“¡§” —Ëß∑’Ë

 —Èπ°«à“√âÕ¬≈– 30-35(7) Dahaba ·≈–§≥–»÷°…“°“√

„Àâ sedation-analgesia „πºŸâªÉ«¬∑’Ë¡“√—∫°“√∑”

À—μ∂°“√∑“ß√—ß ’«‘∑¬“ ‡ª√’¬∫‡∑’¬∫°“√„™â BIS-guided

°—∫°“√„™âÕ“°“√∑“ß§≈‘π‘° æ∫«à“°≈ÿà¡∑’Ë„™â BIS ¡’°“√„™â

propofol ·≈– remifentanil ª√‘¡“≥πâÕ¬°«à“(4) Õ¬à“ß‰√

°Áμ“¡¬—ß¡’À≈“¬°“√»÷°…“∑’Ë‰¥âº≈¢—¥·¬âß°—π °“√»÷°…“

¢Õß Pavlin ·≈–§≥–„πªï 2005 °≈—∫‰¡àæ∫§«“¡·μ°

μà“ß¢Õß recovery time „πºŸâªÉ«¬°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡

BIS ·≈–¡’°“√„™â¬“ Sevoflurane ≈¥≈ß‡æ’¬ß‡≈Á°πâÕ¬

„π°≈ÿà¡ BIS ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡ control  à«π¬“ isoflurane

¡’ª√‘¡“≥°“√„™â ‰¡àμà“ß°—π(8) Avidan ·≈–§≥– ‰¥â‡ª√’¬∫

‡∑’¬∫°“√„™â BIS æ∫«à“¡’Õÿ∫—μ‘°“√≥å¢Õß°“√‡°‘¥ aware-

ness ‰¡àμà“ß°—π°—∫°≈ÿà¡∑’Ë„™â End-tidal anesthetic agent

monitor(9)  à«πSchneider ·≈–§≥–æ∫«à“ ¡’Õ“ “-

 ¡—§√ 8 „π 20 §π “¡“√∂∫’∫¡◊Õμ“¡ —Ëß‰¥â„π√–À«à“ß

‰¥â√—∫ propofol ·≈– alfentanil ·¡â«à“®–¡’§à“ BIS Õ¬Ÿà

„π™à«ß 50-60 · ¥ß„Àâ‡ÀÁπ∂÷ß°“√¡’§«“¡·μ°μà“ß

√–À«à“ßºŸâªÉ«¬·μà≈–§π·≈–¬“·μà≈–™π‘¥(2) πÕ°®“°π’È¬—ß

æ∫«à“ §à“ BIS ¬—ß∂Ÿ°√∫°«π®“°ªí®®—¬μà“ß Ê À≈“¬Õ¬à“ß

‰¥â·°à °“√„Àâ¬“°≈ÿà¡ opioid √à«¡°—∫ propofol ¡’º≈„Àâ

ºŸâªÉ«¬ loss of consciousness ∑’Ë§à“ BIS ∑’Ë Ÿß°«à“

‡¡◊Ë Õ ‰¡à „Àâ¬“°≈ÿà¡ opioid  à«π„π°“√»÷°…“¢Õß

Kawaguchi ·≈–§≥–„πªï 2009 æ∫«à“ ∂â“‡æ‘Ë¡¢π“¥

¢Õß¬“ rocuronium °Á®–¡’º≈≈¥§à“ BIS ·≈– spectral

entropy ‡ªìπ·∫∫ dose dependent ÷́Ëß· ¥ß„Àâ

‡ÀÁπ‰¥â«à“ hypnotic monitor π—Èπ  “¡“√∂∂Ÿ°√∫°«π®“°

neuromuscular blocking agent(10) ´÷Ëß‡ªìπÕ’° “‡Àμÿ

∑’Ë°“√«‘®—¬π’È ‰¡à „™â¬“ muscle relaxant ·≈–‡ªìπ∑’Ë

∑√“∫¥’Õ¬Ÿà·≈â««à“‡¡◊ËÕ¡’°“√„Àâ¬“ muscle relaxant

®–∑”„Àâª√–‡¡‘π√–¥—∫§«“¡√Ÿâ ÷°μ—«‚¥¬¥Ÿ®“°Õ“°“√

∑“ß§≈‘π‘°‰¥â¬“°¢÷Èπ‰ªÕ’° Chen ·≈–§≥–‰¡àæ∫§«“¡

 —¡æ—π∏å√–À«à“ß§à“ BIS ·≈– plasma propofol con-

centration ‚¥¬‡©æ“–„π™à«ß§à“√–À«à“ß 40-60

∑”„Àâ √ÿª‰¡à ‰¥â«à“ BIS ‡ªìπμ—«·∑π¢Õß‡§√◊ËÕß¡◊Õ∑’Ë

 “¡“√∂«—¥√–¥—∫§«“¡≈÷°¢Õß°“√ ≈∫‰¥âÕ¬à“ßμàÕ‡π◊ËÕß

·μàÕ¬à“ß‰√°Áμ“¡§à“ plasma propofol concentration

°Á‰¡à‰¥â∫àß∫Õ°∂÷ß√–¥—∫§«“¡≈÷°¢Õß°“√ ≈∫‡™àπ°—π(11)

°“√»÷°…“π’È „Àâ propofol ·∫∫ manual control

‡π◊ËÕß®“° “¡“√∂π”º≈°“√»÷°…“‰ª„™â ‰¥â„π°√≥’∑’Ë‰¡à¡’
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À√◊Õ¡’‡§√◊ËÕß TCI (target controlled infusion) ‰¡à

‡æ’¬ßæÕ ·μà¡’¢âÕ®”°—¥§◊Õ‰¡à “¡“√∂ª°ªî¥°≈ÿà¡ºŸâªÉ«¬

μàÕºŸâ „Àâ°“√√–ß—∫§«“¡√Ÿâ ÷°‰¥â Õ¬à“ß‰√°Áμ“¡·¡â®–æ∫

«à“°“√„™â BIS ®–≈¥ª√‘¡“≥°“√„™â propofol ·≈–

√–¬–‡«≈“øóôπμ—«≈ß‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘·μà‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫„π∑“ß§≈‘π‘°æ∫«à“√–¬–‡«≈“øóôπμ—«Õ“®

·μ°μà“ß°—∫°≈ÿà¡§«∫§ÿ¡‡æ’¬ß‡≈Á°πâÕ¬‡∑à“π—Èπ

BIS monitoring ¬—ß§ß‰¡à„™àÕÿª°√≥å¡“μ√∞“π„π

°“√π”‰ª„™â√–À«à“ß√–ß—∫§«“¡√Ÿâ ÷°·≈–¡’§à“„™â®à“¬„π

 à«π¢Õß electrode ®÷ß§«√μâÕßæ‘®“√≥“°“√„™â„π

ºŸâªÉ«¬‡ªìπ√“¬ Ê ‰ª πÕ°®“°π’È®“°°“√»÷°…“π’È¬—ßæ∫«à“

BIS monitoring ‰¡à™à«¬„π°“√∑”π“¬°“√¢¬—∫μ—«¢Õß

ºŸâªÉ«¬„π√–À«à“ß°“√ºà“μ—¥ æ∫¡’ºŸâªÉ«¬¢¬—∫μ—«∑’Ë§à“ BIS

„π√–¥—∫ 40-60 ·≈–μË”°«à“ ÷́Ëß®”π«πºŸâªÉ«¬∑’Ë¢¬—∫μ—«

„π√–À«à“ßºà“μ—¥‰¡à·μ°μà“ß°—π„π∑—Èß Õß°≈ÿà¡ ·¡â«à“

‡§¬¡’∫“ß°“√»÷°…“°àÕπÀπâ“æ∫«à“°“√„™â BIS  “¡“√∂

∑”π“¬°“√¢¬—∫μ—«¢ÕßºŸâªÉ«¬∑’Ë‡°‘¥®“°°“√≈ß¡’¥ºà“μ—¥

‡∑’¬∫°—∫°“√„™â§à“ hemodynamic variables(12) ºŸâ«‘®—¬

μâÕß°“√§«∫§ÿ¡ª√‘¡“≥¬“ fentanyl ‰¡à„Àâ¡“√∫°«πº≈

°“√»÷°…“ ∑”„Àâ¡’ºŸâªÉ«¬¢¬—∫μ—«§àÕπ¢â“ß¡“°°«à“°“√

√–ß—∫§«“¡√Ÿâ ÷°∑’Ë‰¡à¡’°“√®”°—¥°“√„Àâ¬“°≈ÿà¡ opioid ®“°

°“√»÷°…“∑’Ëºà“π¡“æ∫«à“¬“°≈ÿà¡ opioid  “¡“√∂≈¥

°“√¢¬—∫μ—«„π√–À«à“ß°“√∑” TIVA ‰¥â¥’‡∑’¬∫°—∫°“√„Àâ

¬“ propofol ·μà‡æ’¬ßÕ¬à“ß‡¥’¬« ‡π◊ËÕß®“° opioid ÕÕ°

ƒ∑∏‘Ï∑’Ë opioid receptor √–¥—∫ spinal cord ®÷ß

 “¡“√∂¬—∫¬—Èß noxious stimuli ‰¡à„Àâ ‰ª∂÷ß higher cen-
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Abstract Propofol Consumption and Recovery Time with BIS-guided Comparing to Clinically
Guided Total Intravenous Anesthesia
Pimpa Balamongkhon, Napasawat Pawaropart, Vikanda Thummakhet, Jurairat Nuntasena,
Napasorn Janphete
Department of Anesthesiology, Nopparat Rajathanee Hospital, Bangkok
Journal of Health Science 2012; 21:1085-92.

The objective of this randomized controlled trial study was to evaluate propofol consumption
and recovery time in patients undergoing BIS-guided and clinically guided total intravenous anes-
thesia (TIVA) without muscle relaxant assisted ventilation via laryngeal mask airway.  One hundred
and two patients, ASA I-II, 18-65 year scheduled for elective surgery under TIVA at Nopparat
Rajathanee hospital were randomly allocated into 2 groups.  Propofol infusion was adjusted accord-
ing to clinical signs in the control group. In BIS group, propofol infusion was adjusted in an effort to
achieve a target BIS of 40-60 during maintenance period.  There was a significant difference in the
mean propofol infusion rate in BIS group comparing with the control group (7.35, 1.56 mg/kg/hr vs
8.88, 2.08 mg/kg/hr) (p< 0.05).  After discontinuation of anesthesia, recovery time and time to
remove laryngeal mask airway was significantly faster in BIS group comparing with the control
group (3.58, 2.81 min. and 4.48, 3.06 min. vs 5.18, 3.55 min. and 6.35, 3.79 min.) (p 0.02, 0.01
respectively).  In this study, BIS monitoring could not predict patient movement during surgery. In
conclusion, this study showed that BIS monitoring significantly improved dose adjustment of propofol
and shortened the recovery time.  BIS monitoring, however, was not beneficial to prevent move-
ment during surgery. So it might not improve satisfaction in anesthesia management in this group of
patients.

Key words: total intravenous anesthesia, bispectral index, propofol
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