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Respiratory Monitoring :
Whatûs New in 2004

 ÿ™“¥“  »√’∑‘æ¬«√√≥

7

¿“«–º‘¥ª°µ‘∑“ß√–∫∫À“¬„®‡ªìπ¿“«–∑’Ëæ∫∫àÕ¬

„πºŸâªÉ«¬‡¥Á°∑’ËµâÕß‡¢â“√—∫°“√√—°…“„πÀÕºŸâªÉ«¬«‘°ƒµ

(PICU) ºŸâªÉ«¬‡À≈à“π’È¡—°µâÕß°“√°“√¥Ÿ·≈À√◊Õ monitor

Õ¬à“ß„°≈â™‘¥ °“√ —́°ª√–«—µ‘·≈–µ√«®√à“ß°“¬‡ªìπ‡§√◊ËÕß

¡◊Õ∑’Ë ”§—≠„π°“√«‘π‘®©—¬§«“¡º‘¥ª°µ‘·≈–ª√–‡¡‘πºŸâªÉ«¬

¿“¬À≈—ß„Àâ°“√√—°…“ „π¢≥–‡¥’¬«°—π °“√„™â‡§√◊ËÕß¡◊Õ

∫“ßÕ¬à“ß°Á¡’ à«π™à«¬„Àâ·æ∑¬åÀ√◊ÕºŸâ¥Ÿ·≈ºŸâªÉ«¬ “¡“√∂

„Àâ°“√«‘π‘®©—¬¿“«–º‘¥ª°µ‘·≈–„Àâ°“√√—°…“‰¥âÕ¬à“ß∂Ÿ°

µâÕß√«¥‡√Á«¢÷Èπ ‡§√◊ËÕß¡◊Õ∑’Ë„™â ”À√—∫ monitor ∑“ß

√–∫∫À“¬„®∑’Ë¥’π—Èπ §«√‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë„™âßà“¬ „Àâ§à“∑’Ë

∂Ÿ°µâÕß·¡àπ¬” ¡’§«“¡‰«·≈–§«“¡®”‡æ“–„π°“√«—¥ Ÿß

Õà“πº≈ßà“¬ √“§“§ÿâ¡§à“°—∫ª√–‚¬™πå∑’Ë‰¥â√—∫ ·≈–°àÕ„Àâ

‡°‘¥Õ—πµ√“¬°—∫ºŸâªÉ«¬πâÕ¬∑’Ë ÿ¥1 „πªí®®ÿ∫—π ‰¥â¡’°“√

æ—≤π“‡§√◊ËÕß¡◊Õ„À¡àÊ¢÷Èπ¡“¡“°¡“¬ ”À√—∫„™â„π°“√∑”

respiratory monitoring „Àâ¡’ª√– ‘∑∏‘¿“æ·≈–∂Ÿ°µâÕß

·¡àπ¬”¢÷Èπ ·æ∑¬å·≈–∫ÿ§≈“°√∑“ß°“√·æ∑¬å®÷ß§«√¡’

§«“¡√Ÿâ§«“¡‡¢â“„®‡°’Ë¬«°—∫‡§√◊ËÕß¡◊Õ‡À≈à“π’È ‡æ◊ËÕ„Àâ

 “¡“√∂„™â‡§√◊ËÕß¡◊Õ‡À≈à“π’È‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈–°àÕ

„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥µàÕºŸâªÉ«¬

«—µ∂ÿª√– ß§å¢Õß°“√∑” respiratory monitoring2

1. ‡æ◊ËÕ„Àâ “¡“√∂«‘π‘®©—¬¿“«–º‘¥ª°µ‘∑“ß√–∫∫

À“¬„®∑’ËµâÕß‰¥â√—∫°“√·°â‰¢„πºŸâªÉ«¬‰¥âÕ¬à“ß∂Ÿ°µâÕß

√«¥‡√Á«

2. ‡æ◊ËÕ‡ΩÑ“√–«—ß§«“¡º‘¥ª°µ‘∑“ß√–∫∫À“¬„®∑’Ë

Õ“®‡°‘¥¢÷Èπ‰¥âµ≈Õ¥‡«≈“„πºŸâªÉ«¬

3. ‡æ◊ËÕª√–‡¡‘πº≈µÕ∫ πÕß¢ÕßºŸâªÉ«¬µàÕ°“√

√—°…“∑’Ë‰¥â√—∫

Respiratory monitoring „π ICU
·∫àß‰¥â‡ªìπ 2  à«π„À≠àÊ §◊Õ2

1. Oxygenation indices monitoring ‰¥â·°à

°“√ monitor

ë arterial blood gas indices ‰¥â·°à °“√∑”

intermittent arterial blood gas analysis ·≈– con-

tinuous intra-arterial blood gas monitoring

ë arterial oxygen saturation ‚¥¬«‘∏’ pulse

oximetry (SpO2)

ë transcutaneous oxygen tension (PtcO2)

ë mixed venous oxygen saturation (SvO2)

ë tissue oxygenation
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2. Ventilation indices monitoring ‰¥â·°à °“√

monitor

ë respiratory center function À√◊Õ venti-

latory drive

ë respiratory muscle function : strength,

endurance

ë respiratory mechanics : compliance,

resistance, work of breathing

ë breathing pattern

ë capnography : end-tidal carbon diox-

ide tension (PetCO2)

ë transcutaneous carbon dioxide tension

(PtcCO2)

„πªí®®ÿ∫—π ¡’°“√æ—≤π“‡∑§π‘§µà“ßÊ „π°“√∑”

respiratory monitoring ¥—ß°≈à“«„π PICU Õ¬à“ß¡“°¡“¬

´÷Ëß§ß®–‰¡à “¡“√∂π”¡“°≈à“«∂÷ß„π∑’Ëπ’È‰¥â∑—ÈßÀ¡¥ ¥—ßπ—Èπ

®÷ß¢Õ°≈à“«∂÷ß°“√∑” respiratory monitoring ∑’Ë

 ”§—≠∫“ßÕ¬à“ß∑’Ë¡’∑’Ë„™â„πªí®®ÿ∫—π ‰¥â·°à

- Continuous intra-arterial blood gas moni-

toring

- Pulse oximetry

- Respiratory mechanics monitoring ‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß°“√ monitor elastic property ¢Õß√–∫∫

À“¬„®

Continuous intra-arterial blood gas monitoring
‡ªìπ°“√«—¥§à“¢Õß°ä“´„π‡≈◊Õ¥·¥ß´÷Ëß “¡“√∂

monitor ‰¥âµ≈Õ¥‡«≈“‚¥¬°“√„ à “¬ «π‡¢â“‰ª„π‡ âπ

‡≈◊Õ¥·¥ß‡æ◊ËÕ«—¥§à“¢Õß PO2, PCO2 ·≈– pH ¡’∑’Ë„™â„π

ºŸâªÉ«¬∑’ËµâÕß°“√°“√ monitor ¿“«– oxygenation, ven-

tilation ·≈– pH ∫àÕ¬Ê ‡™àπ ºŸâªÉ«¬∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„®

™π‘¥ high frequency oscillator ́ ÷Ëß‰¡à “¡“√∂ª√–‡¡‘π

¿“«– ventilation ¢ÕßºŸâªÉ«¬‚¥¬°“√∑” end-tidal CO2

monitoring ·≈–‰¡à “¡“√∂ª√–‡¡‘π mechanics ¢Õß

√–∫∫À“¬„®‚¥¬°“√∑” pressure-volume-flow moni-

toring ‰¥â3 À√◊ÕºŸâªÉ«¬∑’Ë¡’¿“«– shock À√◊Õ¡’ metabolic

acidosis ™π‘¥√ÿπ·√ß·≈–µâÕß°“√°“√ monitor blood

pH ∫àÕ¬Ê4 °“√ monitor ‚¥¬«‘∏’π’È®–™à«¬„Àâ·æ∑¬å

 “¡“√∂«‘π‘®©—¬§«“¡º‘¥ª°µ‘·≈–‡ª≈’Ë¬π·ª≈ß°“√

√—°…“„Àâ‡À¡“– ¡°—∫ ¿“«–¢ÕßºŸâªÉ«¬‰¥â√«¥‡√Á«°«à“°“√

∑” intermittent arterial blood gas analysis

°“√∑” continuous intra-arterial blood gas

monitoring „™âÀ≈—°°“√¢Õß fiberoptic chemical sen-

sor  ́ ÷Ëß‡√‘Ë¡¡’∑’Ë„™â‡ªìπ§√—Èß·√°∑“ß§≈‘π‘°„πªï §.». 1989

·≈–‡√‘Ë¡·æ√àÀ≈“¬„π∑âÕßµ≈“¥„πªï §.». 1992 (PB

3300, Puritan Bennett Corporation, Los Angeles,

CA)5  “¬ «π∑’Ë„™â„π°“√«—¥ª√–°Õ∫¥â«¬ optic fibers

3 ‡ âπ µÕπª≈“¬¢Õß optic fiber ·µà≈–‡ âπ®–¡’ chemi-

cal indicators ∑’Ë·µ°µà“ß°—π (¿“æ∑’Ë 1)6 ·≈–∂Ÿ°ÀàÕÀÿâ¡

¿“æ∑’Ë 1 · ¥ß cross section ¢Õßª≈“¬ sensor ¢Õß‡§√◊ËÕß«—¥ continuous intra-arterial blood gas analysis (Neotrend ˙)
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¥â«¬ semipermeable membrane chemical indica-

tors ‡À≈à“π’È‡ªìπ fluorescent dyes ´÷Ëß®–‡ª≈’Ë¬π ’µ“¡

§«“¡‡¢â¡¢âπ¢Õß H+, O2 ·≈– CO2 „π‡≈◊Õ¥ · ß®“°

·À≈àß°”‡π‘¥· ß®–∂Ÿ° àßºà“π‰ª„π optic fibers ‡À≈à“

π’È ·≈–∂Ÿ° modified ‚¥¬ chemical indicators ¿“¬

À≈—ß∑”ªØ‘°‘√‘¬“°—∫ H+, O2 ·≈– CO2 „π‡≈◊Õ¥ À≈—ß

®“°π—Èπ  —≠≠“≥· ß∑’Ë∂Ÿ° modified ·≈â«®– –∑âÕπ

°≈—∫‰ª¡“Õ¬Ÿà„π optic fibers ·≈–∂Ÿ°·ª≈ß‡ªìπ§à“¢Õß

pH, PO2 ·≈– PCO2
7 ≈—°…≥– waveform ∑’Ë‰¥â®“°°“√

∑” continuous arterial blood gas monitoring ¥—ß

· ¥ß„π¿“æ∑’Ë 28 ‚¥¬∑—Ë«‰ª·≈â« response time ¢Õß

‡§√◊ËÕß®–ª√–¡“≥ 1-3 π“∑’¢÷Èπ°—∫Õ—µ√“‡√Á«¢ÕßªØ‘°‘√‘¬“

√–À«à“ß chemical indicators °—∫ “√∑’ËµâÕß°“√«—¥„π

‡≈◊Õ¥ ¡’À≈“¬°“√»÷°…“∑’Ëæ∫«à“§à“ pH, PO2 ·≈– PCO2

∑’Ëµ√«®‚¥¬„™â«‘∏’π’È„°≈â‡§’¬ß¡“°°—∫§à“∑’Ëµ√«®‚¥¬«‘∏’

direct arterial blood gas analysis

¢âÕ®”°—¥¢Õß°“√∑” continuous intra-arterial

blood gas monitoring „πºŸâªÉ«¬‡¥Á°§◊Õ µâÕß„™â vascu-

lar access ¢π“¥ 20G „π°“√„ à “¬ «π ́ ÷Ëß∑”‰¥â¬“°

„π∑“√°·√°‡°‘¥À√◊Õ‡¥Á°‡≈Á° Õ¬à“ß‰√°Áµ“¡ ¡’√“¬ß“π

°“√„ à “¬ «π∑“ß femoral artery „πºŸâªÉ«¬‡¥Á°‡≈Á°

πÈ”Àπ—° 6 °°. æ∫«à“„™â‰¥âº≈¥’9 „πªí®®ÿ∫—π ¡’°“√æ—≤π“

 “¬ «π„Àâ “¡“√∂„™â‰¥â„π∑“√°·√°‡°‘¥ (Neotrend®)

‚¥¬„ à∑“ß umbilical artery æ∫«à“‰¥âº≈¥’‡™àπ‡¥’¬«°—π6

πÕ°®“°π’È ¬—ß¡’°“√»÷°…“‚¥¬°“√„ à “¬ «π (Para-

trend®) ‡¢â“‰ª„π‡ âπ‡≈◊Õ¥¥”ºà“π∑“ß vascular access

¢π“¥ 20G æ∫«à“ §à“ pH ·≈– PCO2 ∑’Ë«—¥‰¥â„°≈â‡§’¬ß

°—∫„π‡≈◊Õ¥·¥ß·≈– “¡“√∂„™â§à“¥—ß°≈à“«„π°“√µ‘¥µ“¡

°“√√—°…“ºŸâªÉ«¬‰¥â4

¢âÕ®”°—¥Õ’°¢âÕÀπ÷Ëß¢Õß°“√∑” continuous intra-

arterial blood gas monitoring §◊Õ Õÿª°√≥å∑’Ë„™â¡’√“§“

·æß  “¬ «π∑’Ë„™â„π°“√«—¥ à«π„À≠à§àÕπ¢â“ß‡ª√“–∫“ß

·≈–·µ°À—°ßà“¬ ®÷ßµâÕß„™â¥â«¬§«“¡√–¡—¥√–«—ß10, 11  ·¡â

®–¬—ß‰¡à¡’°“√»÷°…“‡ª√’¬∫‡∑’¬∫ cost-effectiveness

¢Õß°“√∑” continuous intra-arterial blood gas moni-

toring °—∫°“√∑” standard intermittent arterial blood

gas analysis °Áµ“¡ ·µà°Á¡’·π«‚πâ¡∑’Ë®–‡™◊ËÕ«à“ °“√∑”

continuous intra-arterial blood gas analysis ¡’ cost-

effectiveness ¥’°«à“ ‡π◊ËÕß®“°™à«¬≈¥§à“„™â®à“¬„π°“√

∑” intermittent blood gas analysis ·≈–À“°°“√ moni-

tor ¥—ß°≈à“«™à«¬„Àâ·æ∑¬å “¡“√∂«“ß·ºπ°“√√—°…“

ºŸâªÉ«¬‰¥â√«¥‡√Á«·≈–∂Ÿ°µâÕß‡À¡“– ¡¢÷Èπ°Á®–‡ªìπ°“√

¿“æ∑’Ë 2 · ¥ßµ—«Õ¬à“ß¢Õß¢âÕ¡Ÿ≈ (§à“ pH, PCO2 ·≈– PO2) ∑’Ë‰¥â®“°°“√∑” continuous intra-arterial blood gas monitoring

„πºŸâªÉ«¬√“¬Àπ÷Ëß‚¥¬„™â Paratrend® §à“µ—«‡≈¢∑’Ë· ¥ß‡ªìπµ—«‡¢â¡‡ªìπ§à“¢Õß pH, PCO2 ·≈– PO2 „π¢≥–π—Èπ  à«π

waveform ∑’Ë‡ÀÁπ‡ªìπ waveform ∑’Ë· ¥ß§à“¢Õß parameters ¥—ß°≈à“«„π™à«ß‡«≈“∑’Ëºà“π¡“
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™à«¬≈¥√–¬–‡«≈“·≈–§à“„™â®à“¬∑’ËµâÕß„™â„π√–À«à“ßÕ¬Ÿà

‚√ßæ¬“∫“≈‰¥â °“√‡≈◊Õ°ª√–‡¿∑¢ÕßºŸâªÉ«¬∑’Ë®–„™â«‘∏’°“√

monitor ·∫∫π’È¡’§«“¡ ”§—≠„π°“√∑’Ë®–∑”„Àâ cost-

effectiveness ¢Õß°“√„™â‡§√◊ËÕß¡◊Õ¡’§à“ Ÿß ÿ¥ ºŸâªÉ«¬∑’Ë

°”≈—ßªÉ«¬Àπ—°À√◊Õ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¡¥ÿ≈°√¥-

¥à“ß, oxygenation ·≈– ventilation Õ¬à“ß√«¥‡√Á«·≈–

µ≈Õ¥‡«≈“πà“®–‡ªìπºŸâªÉ«¬∑’Ë‰¥âª√–‚¬™πå Ÿß ÿ¥®“°°“√„™â

‡§√◊ËÕß¡◊Õ‡À≈à“π’È12

§«“¡∂Ÿ°µâÕß·¡àπ¬”¢Õß§à“∑’Ë«—¥‰¥â ‰¡à¢÷Èπ°—∫

Õÿ≥À¿Ÿ¡‘¢Õß·¢π¢“ à«π∑’Ë∑”°“√«—¥À√◊Õ hemodynamic

¢ÕßºŸâªÉ«¬ ·µà¢÷Èπ°—∫§ÿ≥ ¡∫—µ‘¢Õß sensor ·µà≈–™π‘¥10,11

§à“∑’Ëµ√«®«—¥‰¥âÕ“®§≈“¥‡§≈◊ËÕπ‰ª®“°§«“¡‡ªìπ®√‘ß

‚¥¬∑’ËºŸâªÉ«¬‰¡à¡’Õ“°“√‡ª≈’Ë¬π·ª≈ß∑“ß§≈‘π‘° ́ ÷Ëßæ∫‰¥â

„π√“¬∑’Ë¡’°âÕπ‡≈◊Õ¥‰ªÕÿ¥µ—π∑’Ë∫√‘‡«≥ª≈“¬ “¬ «π, ¡’

°“√À—°æ—∫ßÕ¢Õß “¬ «π„π¢≥–∑’ËºŸâªÉ«¬‡§≈◊ËÕπ‰À«,

µ”·Àπàß¢Õß sensor Õ¬Ÿà„π arterial line flush solu-

tion À√◊Õ sensor ∂Ÿ°√∫°«π®“°· ß¿“¬πÕ° „πªí®®ÿ∫—π

‰¥â¡’°“√æ—≤π“‚ª√·°√¡§Õ¡æ‘«‡µÕ√å„Àâ “¡“√∂«‘π‘®©—¬

¿“«–√∫°«πµà“ßÊ ‡À≈à“π’È‰¥â·≈–¡’√–∫∫‡µ◊Õπ„Àâ∫ÿ§≈“°√

∑“ß°“√·æ∑¬å∑’Ë„™â‡§√◊ËÕß¡◊Õπ’È∑√“∫«à“¡’¢âÕº‘¥æ≈“¥‡°‘¥

¢÷Èπ∑’Ë®ÿ¥„¥∫â“ß4, 8 πÕ°®“°π’È §«“¡§≈“¥‡§≈◊ËÕπ¢Õß§à“∑’Ë

«—¥‰¥âÕ“®æ∫‰¥â„π°√≥’∑’Ë„™â “¬ «π∑’Ë¡’ sensor Õ¬Ÿà∑’Ë

ª≈“¬ ´÷ËßÕ“®∑”„Àâ‡°‘¥ª√“°Ø°“√≥å∑’Ë‡√’¬°«à“ wall ef-

fect °≈à“«§◊Õª≈“¬¢Õß sensor ·π∫™‘¥°—∫ºπ—ßÀ≈Õ¥

‡≈◊Õ¥ ∑”„Àâ§à“ PO2 ∑’Ë«—¥‰¥âµË”°«à“§«“¡‡ªìπ®√‘ß‡π◊ËÕß®“°

‡ªìπº≈√«¡√–À«à“ß tissue PO2 ·≈– PO2 „π‡≈◊Õ¥·¥ß13

Pulse oximetry
°“√ monitor arterial oxygen saturation (SpO2)

‚¥¬„™â pulse oximetry ‡ªìπ°“√ monitor ·∫∫ non-

invasive ∑’Ë„™â„πºŸâªÉ«¬∑—Èß„π·≈–πÕ° ICU ¡“π“π·≈â«

‡§√◊ËÕß pulse oximeter ∑’Ë„™â°—π‚¥¬∑—Ë«‰ª‡ªìπ™π‘¥ trans-

mittance pulse oximeter §◊Õ«—¥§«“¡‡¢â¡¢âπ¢Õß oxy-

hemoglobin (Hb-O2) ‚¥¬«—¥ª√‘¡“≥· ß∑’Ë‡¥‘π∑“ßºà“π

body tissue ∑’Ë¡’ hemoglobin Õ¬Ÿà ‡§√◊ËÕß pulse oximeter

Õ“»—¬À≈—°°“√¢Õß spectrophotometry „π°“√«—¥§à“

§«“¡‡¢â¡¢âπ¢Õß oxyhemoglobin (Hb-O2) „π‡≈◊Õ¥ ·≈–

„™âÀ≈—°°“√¢Õß photoplethysmography „π°“√·¬°

√–À«à“ß‡≈◊Õ¥·¥ß·≈–‡≈◊Õ¥¥”14 ‡§√◊ËÕß pulse oxime-

ter  à«π„À≠à„™â· ß infrared (§«“¡¬“«§≈◊Ëπ 940 π“

‚π‡¡µ√) ·≈–· ß red (§«“¡¬“«§≈◊Ëπ 660 π“‚π‡¡µ√)

‡ªìπµ—««—¥§«“¡‡¢â¡¢âπ¢Õß Hb-O2 ‡π◊ËÕß®“° Hb-O2 ·≈–

deoxyhemoglobin ¡’§«“¡ “¡“√∂„π°“√¥Ÿ¥´—∫· ß red

·µ°µà“ß°—πÕ¬à“ß™—¥‡®π·≈–¡’§«“¡ “¡“√∂„π°“√¥Ÿ¥

´—∫· ß infrared ∑’Ë„°≈â‡§’¬ß°—π (¿“æ∑’Ë 3)14 °“√„™â

· ß‡æ’¬ß·§à 2 §«“¡¬“«§≈◊Ëπ„π°“√µ√«®«—¥§«“¡‡¢â¡

¢âπ¢Õß Hb-O2 ∑”„Àâ¡’ªí≠À“„π°“√ª√–‡¡‘π§à“  arterial

oxygen saturation „πºŸâªÉ«¬∑’Ë¡’¿“«– dyshemoglobine-

mia ‡™àπ ºŸâªÉ«¬∑’Ë¡’ carboxyhemoglobin (CO-Hb) ®“°

carbon monoxide poisoning ®–«—¥§à“ SpO2 ‰¥â Ÿß

°«à“§«“¡‡ªìπ®√‘ß ‡π◊ËÕß®“° CO-Hb ¡’§«“¡ “¡“√∂

„π°“√¥Ÿ¥´—∫· ß„°≈â‡§’¬ß°—∫ Hb-O2
14 „π∑“ßµ√ß¢â“¡

ºŸâªÉ«¬∑’Ë¡’¿“«– methemoglobinemia Õ“®®–«—¥§à“ SpO2

‰¥â ŸßÀ√◊ÕµË”°«à“§«“¡‡ªìπ®√‘ß ‡π◊ËÕß®“° methemo-

¿“æ∑’Ë 3 · ¥ß§«“¡ “¡“√∂„π°“√¥Ÿ¥´—∫· ß¢Õß oxyhemo-

globin (Hb-O2) ·≈– reduced hemoglobin (Hb)
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globin (met-Hb) ¡’§«“¡ “¡“√∂„π°“√¥Ÿ¥ —́∫· ß red

·≈– infrared ‰¥âæÕÊ°—π·≈–®–„Àâ§à“ SpO2 ª√–¡“≥

80-85% ‡ ¡Õ14

§à“ SpO2 ∑’Ë«—¥‚¥¬„™â conventional pulse oxime-

ter Õ“®§≈“¥‡§≈◊ËÕπ‰ª®“°§«“¡‡ªìπ®√‘ß‰¥â®“°À≈“¬

 “‡Àµÿ ªí®®—¬∑’Ë°àÕ„Àâ‡°‘¥§«“¡§≈“¥‡§≈◊ËÕπ¥—ß°≈à“«‰¥â·°à

movement artifact, poor tissue perfusion ®“°¿“«–

low cardiac output À√◊Õº‘«Àπ—ß∫√‘‡«≥∑’Ë«—¥‡¬Áπ‡°‘π‰ª,

¿“«– dyshemoglobinemia, ∂Ÿ°√∫°«π®“°· ß¿“¬

πÕ°, intravascular dye, nail polish,  ’º‘«, §à“ pH

·≈–√–¥—∫Œ’‚¡‚°≈∫‘π„π‡≈◊Õ¥9, 12, 14, 15 πÕ°®“°π’È §à“

SpO2 ∑’ËµË”°«à“ 70% ®–¡’§«“¡§≈“¥‡§≈◊ËÕπ‰ª®“°§«“¡

‡ªìπ®√‘ß¡“°¢÷Èπ ́ ÷Ëß‡ªìπº≈ ◊∫‡π◊ËÕß¡“®“°°“√ calibrate

‡§√◊ËÕß„π™à«ß SpO2 ∑’ËµË”¢π“¥π’È ∑”‰¡à‰¥â„πÕ“ “ ¡—§√

ª°µ‘‡π◊ËÕß®“°‰¡à “¡“√∂∑”„ÀâÕ“ “ ¡—§√¥—ß°≈à“« ¡’§à“

SaO2 µË”≈ß∂÷ß 70% ¥—ßπ—Èπ §à“ SpO2 ∑’Ë‡§√◊ËÕßÕà“π‰¥â

„π™à«ß∑’ËµË”°«à“ 70% ®÷ß‡ªìπ§à“∑’Ë‰¥â®“°°“√ extrapola-

tion calibration graph ÷́Ëß‡ªìπ°√“ø∑’Ë· ¥ß§«“¡

 —¡æ—π∏å√–À«à“ß red/infrared absorption ratio °—∫§à“

SaO2 ®÷ßÕ“®∑”„Àâ¡’§«“¡§≈“¥‡§≈◊ËÕπ‰ª®“°§«“¡‡ªìπ

®√‘ß‰¥â æ∫«à“ ∑’Ë arterial oxygen saturation ∑’ËµË”°«à“

70% §à“ SaO2 ∑’Ë«—¥‰¥â®“°‡§√◊ËÕß pulse oximeter ®–

µà“ß®“°∑’Ë«—¥‰¥â®“°‡§√◊ËÕß co-oximeter ‡°‘π 10%12, 16

„πªí®®ÿ∫—π ¡’°“√æ—≤π“‡§√◊ËÕß pulse oximeter

„Àâ “¡“√∂«—¥§à“ SpO2 ‰¥â∂Ÿ°µâÕß·¡àπ¬”¢÷Èπ¥—ßπ’È

1. „™âÀ≈—°°“√¢Õß Masimo signal extraction

technology (Masimo SET) ‡æ◊ËÕ≈¥ movement arti-

fact ‡™àπ ‡§√◊ËÕß¢Õß Masimo Corporation (Irvine,

CA) ∑’Ë “¡“√∂·¬°«‘‡§√“–Àå§à“ SpO2 ∑’Ë«—¥‰¥â·µà≈–§à“

‚¥¬„™âÀ≈—°°“√¢Õß discrete saturation transform17

·≈–‡≈◊Õ°√“¬ß“π‡©æ“–§à“ SpO2 ∑’Ë Ÿß∑’Ë ÿ¥ §à“ SpO2

·≈– heart rate ∑’Ë«—¥‚¥¬„™â Masimo SET ¡’§à“ Ÿß°«à“

·≈–¡’ variation πâÕ¬°«à“∑’Ë«—¥‚¥¬„™â conventional pulse

oximeter  ‡§√◊ËÕß Masimo SET °àÕ„Àâ‡°‘¥ false alarm

πâÕ¬°«à“·≈–¡’ª√–‚¬™πå¡“°°«à“ conventional pulse

oximeter ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πºŸâªÉ«¬‡¥Á°‡≈Á°∑’Ë¡’°“√

‡§≈◊ËÕπ‰À«¢Õß·¢π¢“∫àÕ¬Ê ·≈–„πºŸâªÉ«¬∑’Ë¡’ poor

tissue perfusion18, 19, 20

2. Reflectance oximetry «—¥§«“¡‡¢â¡¢âπ¢Õß

Hb-O2 ‚¥¬°“√«—¥ª√‘¡“≥· ß∑’Ë –∑âÕπÕÕ°¡“®“° body

tissue ∑’Ë¡’ hemoglobin ·∑π°“√«—¥ª√‘¡“≥· ß∑’Ë‡¥‘π

∑“ßºà“π‡π◊ÈÕ‡¬◊ËÕÕ¬à“ß conventional pulse oximetry

À√◊Õ transmittance pulse oximetry «‘∏’π’È∑”„Àâ “¡“√∂

µ‘¥ sensor ∑’Ë„™â«—¥ SpO2 ‰«â∑’Ë à«π„¥¢Õß√à“ß°“¬°Á‰¥â

∑’Ë “¡“√∂„Àâ arterial pulsation ™—¥‡®π ∑”„Àâ “¡“√∂

«—¥§à“ SpO2 ‰¥â·¡àπ¬”¡“°¢÷Èπ„πºŸâªÉ«¬∑’Ë¡’ cardiac

output µË”À√◊Õ¡’ poor tissue perfusion ·≈–¬—ß∂Ÿ°

√∫°«π®“° movement artifact πâÕ¬°«à“ conventional

pulse oximeter ¥â«¬7, 9, 19 µ”·Àπàß∑’Ë “¡“√∂«“ß sen-

sor ¢Õß‡§√◊ËÕß pulse oximeter ™π‘¥π’È‰¥â ‡™àπ ∑’ËÀπâ“

º“° (¿“æ∑’Ë 4) ́ ÷Ëß‡™◊ËÕ«à“‡ªìπµ”·Àπàß∑’ËÕ¬Ÿà„°≈âÀ—«„®¡“°

°«à“∑’Ëª≈“¬π‘È«¡◊ÕÀ√◊Õπ‘È«‡∑â“ ®÷ß„Àâ§à“ SpO2 ∑’Ë„°≈â‡§’¬ß

§«“¡‡ªìπ®√‘ß¡“°°«à“21 °àÕ„Àâ‡°‘¥ false alarm ®“°

movement artifact πâÕ¬°«à“22 πÕ°®“°∑’Ë∑’ËÀπâ“º“°

·≈â« ¬—ß “¡“√∂«“ß sensor ∑’Ë∫√‘‡«≥Õ◊ËπÊ ‰¥âÕ’°‡™àπ

∑’ËÀ≈—ß à«π∫πÀ√◊Õºπ—ß∑√«ßÕ° ¡’°“√»÷°…“„π∑“√°·√°

‡°‘¥∑’Ë¡’ªí≠À“ shock æ∫«à“ °“√ monitor SpO2 ‚¥¬

„™â sensor ¢Õß reflectance pulse oximeter µ‘¥‰«â∑’Ë

upper chest À√◊Õºπ—ßÀπâ“∑âÕß  “¡“√∂„Àâ§à“ SpO2

∑’Ë„°≈â‡§’¬ß°—∫§«“¡®√‘ß¡“°∑’Ë ÿ¥ ·¡â«à“ºŸâªÉ«¬®–¡’ªí≠À“

poor tissue perfusion Õ¬à“ß¡“°23

¡’°“√»÷°…“‡°’Ë¬«°—∫°“√„™â sensor ¢Õß‡§√◊ËÕß

reflectance pulse oximeter µ‘¥‰«â∑’ËÀ≈Õ¥Õ“À“√ ‡æ◊ËÕ

«—¥ SpO2 „π¢≥–∑” cardiothoracic surgery æ∫«à“„™â

‰¥âº≈¥’‡™àπ‡¥’¬«°—π °“√«“ß sensor ‰«â„πÀ≈Õ¥Õ“À“√

Õ“®¡’∑’Ë„™â„πºŸâªÉ«¬∑’Ë¡’ severe burn ¢Õßº‘«Àπ—ß¡“°

®π°√–∑—Ëß‰¡à “¡“√∂À“∑’Ë∑’Ë®–«“ß sensor ¢Õß‡§√◊ËÕß

pulse oximeter ‰¥â24, 25 πÕ°®“°∑’ËÀ≈Õ¥Õ“À“√·≈â«

¬—ß “¡“√∂«“ß sensor ‰«â∑’Ë trachea ‰¥â‚¥¬µ‘¥ sen-




