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‡§√◊ËÕß™à«¬À“¬„® §◊Õ ‡§√◊ËÕß¡◊Õ∑’Ë„™â ”À√—∫√—°…“

ºŸâªÉ«¬∑’Ë‰¡à “¡“√∂À“¬„®‰¥â‡Õß À√◊ÕÀ“¬„®‰¡à‡æ’¬ßæÕ

‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë„™â‡æ◊ËÕª√–∑—ß‡«≈“„Àâ·æ∑¬åºŸâ¥Ÿ·≈‰¥â¡’

‚Õ°“ √—°…“ ”À√—∫°“√‡®Á∫ªÉ«¬¥—Èß‡¥‘¡ ́ ÷ËßÕ“®®–‡ªìπ‚√§

¢Õß√–∫∫À“¬„®‡Õß À√◊Õ‡ªìπ‚√§Õ◊Ëπ∑’Ë¡’º≈µàÕ°“√∑”ß“π

¢Õß√–∫∫À“¬„®„Àâøóôπ°≈—∫§◊π¡“ Ÿà¿“«–ª°µ‘‰¥â  ”À√—∫

ª√–‚¬™πå¢Õß‡§√◊ËÕß™à«¬À“¬„®¡’¥—ßπ’È

1. ‡æ◊ËÕ≈¥ work of breathing

2. ‡æ◊ËÕ„Àâ¡’ effective alveolar ventilation

3. ‡æ◊ËÕ„Àâ¡’ adequate arterial oxygenation

°“√„™â‡§√◊ËÕß¡◊Õ‡À≈à“π’ÈÕ“®°àÕ„Àâ‡°‘¥º≈·∑√°´âÕπ

‰¥â¥—ßπ—Èπ°“√∑’Ë®–„™â‡§√◊ËÕß¡◊Õª√–‡¿∑π’È‡æ◊ËÕ„Àâ‰¥âº≈¥’

ºŸâ„™â®–µâÕß¡’§«“¡√Ÿâ§«“¡‡¢â“„®∂÷ß¢âÕ∫àß™’È¢Õß°“√„™â

«‘∏’°“√„™â °“√¥Ÿ·≈ºŸâªÉ«¬√–À«à“ß∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„®

°“√·°â‰¢ªí≠À“∑’ËÕ“®®–‡°‘¥¢÷Èπ µ≈Õ¥®π°“√æ‘®“√≥“

À¬ÿ¥°“√„™â‡§√◊ËÕß™à«¬À“¬„®·≈–«‘∏’°“√À¬ÿ¥‡¡◊ËÕ∂÷ß‡«≈“

Õ—π ¡§«√

Classification of mechanical ventilator
1. Positive pressure ventilator §◊Õ ‡§√◊ËÕß

™à«¬À“¬„®™π‘¥∑’Ë„Àâ·√ß¥—π∫«° À√◊Õ·√ß¥—π∑’Ë Ÿß°«à“

·√ß¥—π¢Õß∫√√¬“°“»·≈–¢—∫‡Õ“°ä“´‡¢â“‰ª„πªÕ¥„π

°“√À“¬„®·µà≈–§√—Èß

2. Negative pressure ventilator §◊Õ ‡§√◊ËÕß

™à«¬À“¬„®™π‘¥∑’Ë∑”„Àâ·√ß¥—π√Õ∫∑√«ßÕ°µË”°«à“·√ß

¥—π¢Õß∫√√¬“°“» (·√ß¥—π‡ªìπ≈∫) ∑”„Àâ∑√«ßÕ°¢¬“¬

µ—«¢÷Èπ Õ“°“»À√◊Õ°ä“´√Õ∫Ê ∫√‘‡«≥®¡Ÿ°°Á®–‰À≈‡¢â“

‰ªµ“¡∑“ß‡¥‘πÀ“¬„®‰ªµ“¡À≈Õ¥≈¡·≈–∂ÿß≈¡‰¥â

µ—«Õ¬à“ß¢Õß‡§√◊ËÕß¡◊Õ™π‘¥π’È ‡™àπ Iron lung, chest shell

‡ªìπµâπ

‚¥¬∑—Ë«‰ª Negative pressure ventilator ®–„Àâ

≈—°…≥–°“√™à«¬À“¬„®∑’Ë„°≈â‡§’¬ß°—∫ normal physiolo-

gy ∂÷ß·¡â«à“º≈·∑√°´âÕπ®“° barotrauma ∑’Ë‡°‘¥¢÷Èπ

®“°‡§√◊ËÕß™à«¬À“¬„®™π‘¥π’È®–πâÕ¬°«à“„π‡§√◊ËÕß™à«¬

À“¬„®™π‘¥ª√–‡¿∑·√ß¥—π∫«° ·µà„πÕ¥’µ∑’Ëºà“π¡“

§«“¡π‘¬¡„π°“√„™â‡§√◊ËÕß™à«¬À“¬„®™π‘¥π’È¡’πâÕ¬

‡π◊ËÕß®“°‡§√◊ËÕß¡◊Õ¡’≈—°…≥–„À≠à‚µ∑”„Àâ‰¡à –¥«°„π

°“√„™â ®π°√–∑—Ëß„π√–¬– 2-3 ªï∑’ºà“π¡“‰¥â¡’°“√æ—≤π“

‡§√◊ËÕß™à«¬À“¬„®™π‘¥∑’Ë„Àâ·√ß¥—π≈∫¢÷Èπ¡“„À¡à́ ÷Ëß„™âß“π

‰¥â –¥«°¬‘Ëß¢÷Èπ ∑”„Àâ‡√‘Ë¡¡’°“√„™â¡“°¢÷Èπ‚¥¬‡©æ“–„π

°≈ÿà¡ª√–‡∑»∑“ß¬ÿ‚√ª·≈– À√—∞Õ‡¡√‘°“

 ”À√—∫‡§√◊ËÕß™à«¬À“¬„®™π‘¥„Àâ·√ß¥—π∫«°‰¥â¡’

°“√æ—≤π“ª√—∫ª√ÿß·≈–¡’√Ÿª·∫∫°“√™à«¬À“¬„®∑’ËÀ≈“°

À≈“¬·≈–‡À¡“– ¡°—∫æ¬“∏‘ ¿“æ¢ÕßºŸâªÉ«¬ πÕ°®“°
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π’È¬—ß¡’°“√§‘¥§âπ«‘∏’°“√™à«¬À“¬„®·∫∫„À¡àÊ ¡“°¢÷Èπ

‡™àπ Pressure support ventilation (PSV), airway

pressure release vetilation (APRV), high frequency

ventilation (HFV) ‡ªìπµâπ

Technique of mechanical ventilation
‡∑§π‘§«‘∏’°“√™à«¬À“¬„®‡æ◊ËÕ„Àâ∫√√≈ÿ«—µ∂ÿ

ª√– ß§å¥—ß°≈à“«¢â“ßµâπ¡’„Àâ‡≈◊Õ°¡“°¡“¬„πªí®®ÿ∫—π ‚¥¬

·µà≈–«‘∏’°Á¡’™◊ËÕ‡√’¬°·µ°µà“ß°—πÕÕ°‰ª„π·µà≈–·Ààß „π

ªí®®ÿ∫—π ¡“§¡«‘™“™’æ∑’Ë‡°’Ë¬«°—∫°“√¥Ÿ·≈√—°…“‚√§ªÕ¥

„πª√–‡∑» À√—∞Õ‡¡√‘°“ ‡™àπ American College of

Chest Physicians, the American Thoracic Society

·≈– the American Association for Respiratory Care

‰¥â¬Õ¡√—∫·≈–„Àâ§”®”°—¥§«“¡¢Õß≈—°…≥–µà“ßÊ ¢Õß

·µà≈–‡∑§π‘§«‘∏’°“√™à«¬À“¬„®„Àâ‡ªìπ¡“µ√∞“π‡¥’¬«°—π

´÷Ëß·æ∑¬å·≈–ºŸâ∑’Ë ‡°’Ë¬«¢âÕß„π°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬

®”‡ªìπµâÕß‡¢â“„®„π§”»—æ∑å∑“ß‡∑§π‘§‰¥âµ√ß°—π¥—ßπ’È

1. Positive airway pressure mode §◊Õ °“√

„Àâ·√ß¥—π∫«° (positive pressure) ‡¢â“‰ª„π√–∫∫°“√

À“¬„®ºŸâªÉ«¬ „π™à«ß¢Õß°“√À“¬„®‡æ◊ËÕ‡ªìπ°“√ π—∫ πÿπ

À√◊Õ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß°“√∑”ß“π¢Õß√–∫∫À“¬„®

‰¥â·°à

ë Positive pressure ventilation (PPV)

§◊Õ «‘∏’°“√™à«¬À“¬„®∑’Ë„Àâ·√ß¥—π∫«°‡¢â“‰ª„πªÕ¥

¢ÕßºŸâªÉ«¬ ‡æ◊ËÕ„ÀâºŸâªÉ«¬¡’ª√‘¡“µ√¢Õß≈¡À“¬„®‡¢â“ (in-

spiratory tidal volume) ∑’Ë‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√

¢Õß√à“ß°“¬

ë Full ventilatory support (FVS) §◊Õ

«‘∏’°“√™à«¬À“¬„®∑’Ë‡§√◊ËÕß™à«¬À“¬„® “¡“√∂∑”Àπâ“∑’Ë

∑¥·∑π°“√∑”ß“π¢ÕßÕ«—¬«–∑’Ë™à«¬„π°“√À“¬„®¢Õß

ºŸâªÉ«¬‰¥â∑—ÈßÀ¡¥ ‡æ◊ËÕ„Àâ¡’°“√¢—∫§“√å∫Õπ‰¥ÕÕ°‰´¥åÕÕ°

®“°√à“ß°“¬„ÀâÕ¬Ÿà„π√–¥—∫∑’Ë‡À¡“– ¡

ë Inverse ratio ventilation (IRV) §◊Õ

«‘∏’°“√™à«¬À“¬„®∑’Ë„Àâ·√ß¥—π∫«°‚¥¬∑’Ë„Àâ√–¬–‡«≈“∑’Ë

„™â„π°“√À“¬„®‡¢â“ (inspiratory time) ¡’§à“‡∑à“°—∫ À√◊Õ

 Ÿß°«à“‡«≈“∑’Ë„™â„π°“√À“¬„®ÕÕ° (expiratory time) ¢Õß

°“√À“¬„®·µà≈–§√—Èß

2. Volume Preset Modes §◊Õ «‘∏’°“√™à«¬

À“¬„®∑’Ë “¡“√∂ª√—∫µ—Èß tidal volume ∑’ËµâÕß°“√‰¥â§àÕπ

¢â“ß§ß∑’Ëµ≈Õ¥√–¬–‡«≈“¢Õß°“√™à«¬À“¬„® ́ ÷Ëß·∫àßÕÕ°

‡ªìπ«‘∏’°“√µà“ßÊ ‰¥â¥—ßπ’È

ë Control mode ventilation (CMV) §◊Õ

‡∑§π‘§«‘∏’°“√™à«¬À“¬„®∑’Ë‡§√◊ËÕß™à«¬À“¬„®∑”Àπâ“∑’Ë

À“¬„® ∑”Àπâ“∑’ËÀ“¬„®·∑πºŸâªÉ«¬∑—ÈßÀ¡¥

ë Assist mode ventilation (AMV) §◊Õ

‡∑§π‘§«‘∏’°“√™à«¬À“¬„®∑’Ë‡§√◊ËÕß™à«¬À“¬„®®–∂Ÿ°°√–µÿâπ

„Àâ∑”ß“π‚¥¬°“√À“¬„®‡¢â“¢ÕßºŸâªÉ«¬·≈–Õ—µ√“°“√

À“¬„®®–‡ªìπ‰ªµ“¡Õ—µ√“°“√À“¬„®¢ÕßºŸâªÉ«¬∑—ÈßÀ¡¥

ë Assist-control mode ventilation (A/

CMV) §◊Õ ‡∑§π‘§«‘∏’°“√™à«¬À“¬„®∑’Ë°“√∑”ß“π¢Õß

‡§√◊ËÕß™à«¬À“¬„®®–∂Ÿ°°√–µÿâπ‚¥¬°“√À“¬„®‡¢â“¢ÕßºŸâ

ªÉ«¬‰¥â∫“ß à«πÀ√◊Õ∑—ÈßÀ¡¥ ¢÷ÈπÕ¬Ÿà°—∫Õ—µ√“°“√À“¬„®

¢ÕßºŸâªÉ«¬·≈–Õ—µ√“°“√À“¬„®∑’Ë°”Àπ¥‰«â®“°‡§√◊ËÕß

™à«¬À“¬„® ∂â“Õ—µ√“°“√À“¬„®¢ÕßºŸâªÉ«¬ Ÿß°«à“Õ—µ√“

°“√À“¬„®∑’Ë°”Àπ¥‰«â®“°‡§√◊ËÕß™à«¬À“¬„® ‡§√◊ËÕß°Á®–

∂Ÿ°°√–µÿâπ°“√∑”ß“π‚¥¬ºŸâªÉ«¬‡Õß∑—ÈßÀ¡¥ ‡ªìπ°“√º ¡

º “π√–À«à“ß CMV ·≈– AMV ·µà∂â“Õ—µ√“°“√À“¬„®

¢ÕßºŸâªÉ«¬µË”°«à“Õ—µ√“°“√À“¬„®∑’Ë°”Àπ¥‰«â®“°‡§√◊ËÕß

°“√∑”ß“π¢Õß‡§√◊ËÕß™à«¬À“¬„®°Á®–Õ¬Ÿà„π≈—°…≥– con-

trol

3. Volume variable modes §◊Õ «‘∏’°“√™à«¬

À“¬„®∑’Ë tidal volume ®“°‡§√◊ËÕß™à«¬À“¬„®®–‡ª≈’Ë¬π

·ª≈ß‰ªµ“¡ preset ventilator limits ‡™àπ pressure,

flow À√◊Õ time ·≈– ¿“æ°“√À“¬„®¢ÕßºŸâªÉ«¬‡Õß  ́ ÷Ëß

·∫àßÕÕ°‡ªìπ«‘∏’°“√µà“ßÊ ¥—ßµàÕ‰ªπ’È

ë Pressure support ventilation (PSV)

À√◊Õ∫“ß§π‡√’¬°°«à“ inspiratory assist ‡ªìπ‡∑§π‘§

«‘∏’°“√™à«¬À“¬„®∑’Ë‰¥â¡’°“√»÷°…“¡“µ—Èß·µàªï 1982 ‚¥¬

‡§√◊ËÕß™à«¬À“¬„® “¡“√∂®à“¬ gas flow ‡ √‘¡‡¢â“¡“

„π√–∫∫¢Õß∑àÕ∑“ß‡¥‘π∑“ß„®„π¢≥–∑’ËºŸâªÉ«¬À“¬„®‡Õß
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‡æ◊ËÕ∑’Ë®–™à«¬≈¥ resistance ®“° circuit system ·≈–

™à«¬≈¥§«“¡‡©◊ËÕ¬¢Õß demand valve ∑”„Àâ system

pressure ∫√√≈ÿ∂÷ß®ÿ¥∑’Ëµ—Èß‰«â‡√Á«¢÷Èπ ∑”„Àâ‡™◊ËÕ«à“ “¡“√∂

≈¥ work of breathing ‰¥â¥’°«à“ pressure control

ventilation ‚¥¬‡§√◊ËÕß™à«¬À“¬„®®–∑”ß“π —¡æ—π∏å°—∫

§«“¡µâÕß°“√¢ÕßºŸâªÉ«¬·≈–®–‡√‘Ë¡®à“¬ gas flow ‡¢â“

¡“„π system ºà“π demand valve „π™à«ß∑’ËºŸâªÉ«¬

‡√‘Ë¡¡’°“√À“¬„®‡¢â“·≈– gas flow π’È¬—ß™à«¬„Àâ preset

system pressure ∂÷ß‡√Á«¢÷Èπ ·≈–°“√À“¬„®‡¢â“®–À¬ÿ¥

‡¡◊ËÕ gas flow ∑’Ë„Àâ≈¥µË”≈ß¡“°°«à“ gas flow rate ∑’Ë

‡§√◊ËÕß°”Àπ¥‰«â (¢÷Èπ°—∫¬’ËÀâÕ·≈–√ÿàπ¢Õß‡§√◊ËÕß™à«¬

À“¬„®) Õ—µ√“°“√À“¬„®®–‡ª≈’Ë¬π·ª≈ß‰ªµ“¡·√ß

°√–µÿâπ¢ÕßºŸâªÉ«¬·≈– tidal volume ∑’Ë‰¥â°Á®–‡ª≈’Ë¬π

·ª≈ß‰ªµ“¡ preset pressure ·≈–§«“¡µâÕß°“√¢Õß

ºŸâªÉ«¬‡Õß „π‡§√◊ËÕß™à«¬À“¬„®√ÿàπ„À¡à¡—°®–¡’ PSV mode

´÷Ëß√–¥—∫¢Õß pressure ∑’Ë “¡“√∂ set ‰¥â®–·µ°µà“ß

°—π‰ª·µà≈–™π‘¥¢Õß‡§√◊ËÕß ‡ªìπÀπâ“∑’Ë¢ÕßºŸâ„™âµâÕß»÷°…“

§ÿ≥ ¡∫—µ‘¢Õß‡§√◊ËÕß™à«¬À“¬„®®“°§Ÿà¡◊Õ¢Õß‡§√◊ËÕßπ—ÈπÊ

ë Pressure control ventilation (PCV)

§◊Õ ‡∑§π‘§«‘∏’°“√™à«¬À“¬„®∑’Ë preset system pres-

sure ®–§ß∑’Ëµ≈Õ¥√–¬–‡«≈“¢Õß°“√À“¬„®‡¢â“‚¥¬

‡§√◊ËÕß™à«¬À“¬„® “¡“√∂∑’Ë®–„Àâ gas flow ‡¢â“¡“Õ¬à“ß

√«¥‡√Á«„π√–¬–·√°·≈–§àÕ¬Ê ≈¥≈ß À√◊Õ∑’Ë‡√’¬°«à“

decelerating flow Õ—µ√“°“√À“¬„®®–¢÷Èπ°—∫ preset

inspiratory time À“°µâÕß°“√∑” inverse ratio venti-

lation (IRV) ·æ∑¬å¡—°‡≈◊Õ°„™â‡∑§π‘§«‘∏’°“√™à«¬À“¬„®

«‘∏’π’È ´÷Ëß¡’√“¬ß“π«à“°“√™à«¬À“¬„®·∫∫ PC-IRV „π

ºŸâªÉ«¬∑’Ë‡ªìπ severe ARDS  “¡“√∂‡æ‘Ë¡ÕÕ°´‘‡®π„π

‡≈◊Õ¥·¥ß ≈¥ peak airway pressure ≈¥§«“¡µâÕß°“√

„π°“√„™â PEEP ≈ß ·≈–‡æ‘Ë¡ mean airway pressure

‚¥¬∑’Ë‰¡à¡’º≈µàÕ°“√∑”ß“π¢Õß√–∫∫À¡ÿπ‡«’¬π‚≈À‘µ·≈–

À—«„®

ë Airway pressure release ventilation

(APRV) §◊Õ ‡∑§π‘§«‘∏’°“√™à«¬À“¬„®∑’Ë∑”„Àâ¡’°“√≈¥

≈ß¢Õß airway pressure ‡ªìπ√–¬–Ê ºà“π∑“ß release

valve «‘∏’π’È “¡“√∂∑”‰¥â‚¥¬‡§√◊ËÕß™à«¬À“¬„®√ÿàπ„À¡à

¬°‡«âπ‡§√◊ËÕß™à«¬À“¬„® ”À√—∫‡¥Á°‡≈Á° ‚¥¬Õ—µ√“°“√

release ®–¢÷Èπ°—∫ preset inspiratory time ́ ÷Ëß„™â ”À√—∫

™à«¬„π°“√∑” IRV ¥â«¬‚¥¬∑’Ë “¡“√∂„Àâ I : E ratio

‡ªìπ 4 : 1 À√◊Õ 5 : 1 „π¢≥–‡¥’¬«°—πºŸâªÉ«¬ “¡“√∂

À“¬„®‰¥â‡Õß„π√–À«à“ß∑’Ë„™â«‘∏’°“√™à«¬À“¬„®™π‘¥π’È·≈–

‡™◊ËÕ«à“ APRV ®– “¡“√∂™à«¬≈¥ peak airway pressure

‚¥¬∑’Ë oxygenation ‰¡à≈¥≈ß

 ”À√—∫≈—°…≥–¢Õß°“√™à«¬À“¬„®™π‘¥µà“ßÊ

¥—ß‰¥â°≈à“«¡“·≈â«  “¡“√∂ √ÿª°≈‰°°“√∑”ß“π¢Õß

‡§√◊ËÕß™à«¬À“¬„®∑—Èß volume preset ·≈– volume

variable ‰¥â¥—ßµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1  · ¥ß°“√‡ª√’¬∫‡∑’¬∫°≈‰°°“√∑”ß“π¢Õß‡§√◊ËÕß™à«¬À“¬„®µ“¡≈—°…≥–°“√™à«¬À“¬„®™π‘¥µà“ßÊ

Initiated

Time

Pressure

Time

Pressure

Pressure

Time

Time

Limited

Volume

Volume

Volume

Volume

Pressure

Pressure

Pressure

Cycled

Volume/Time

Volume/Time

Volume/Time

Volume/Time

Flow

Time

Time

Ventilator Mode

Volume preset

Control mode (CMV)

Assist-Control mode (A/CMV)

Intermittent mandatory (IMV)

Synchronized IMV (SIMV)

Volume variable

Pressure support (PSV)

Pressure control (PCV)

Airway pressure release (APRV)
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4. High frequency ventilation (HFV) §◊Õ

‡∑§π‘§«‘∏’°“√™à«¬À“¬„®∑’Ë¡’Õ—µ√“°“√™à«¬À“¬„® Ÿß°«à“

ª°µ‘∂÷ß 4 ‡∑à“ À√◊Õ Ÿß°«à“ 1 Hertz (Hz = 60 cycles/

min) ·≈–¡’ tidal volume „π¢π“¥∑’ËπâÕ¬°«à“ tidal

volume ∑’Ë„™âµ“¡ª°µ‘ (TV < 5 ml/kg) ‚¥¬∑—Ë«‰ª‡§√◊ËÕß

¡◊Õ∑’Ë “¡“√∂„Àâ high frequency ventilation Õ“®

·∫àßÕÕ°µ“¡≈—°…≥–¢Õß‡§√◊ËÕß¡◊Õ·≈–Õ—µ√“°“√À“¬„®

‰¥â‡ªìπ 3 ™π‘¥¥â«¬°—π §◊Õ

ë High-frequency Positive Pressure

Ventilation (HFPPV) ‡ªìπ‡§√◊ËÕß™à«¬À“¬„®∑’Ë “¡“√∂

„ÀâÕ—µ√“°“√À“¬„®‰¥âµ—Èß·µà 60-100 §√—ÈßµàÕπ“∑’ ‚¥¬

„Àâ tidal volume ºà“π∑“ß “¬∑’Ë¡’ compliance µË”¡“°Ê

·≈–ºà“π‡¢â“‰ª„π insufflation catheter À√◊Õ endotra-

cheal tube «‘∏’π’È®–‰¡à¡’ gas entrainment ·≈– inspi-

ratory time ®–°‘π‡«≈“ª√–¡“≥ 20 ∂÷ß 30 ‡ªÕ√å‡´πµå

¢Õß cycle ¢Õß°“√À“¬„®·µà≈–§√—Èß

ë High-frequency Jet Ventilator

(HFJV) ‡ªìπ‡§√◊ËÕß™à«¬À“¬„®∑’Ë “¡“√∂µ—ÈßÕ—µ√“°“√

À“¬„®‰¥â Ÿß∂÷ß 150 §√—Èß/π“∑’ °ä“´®–∂Ÿ° àßºà“π„π

≈—°…≥–¢Õß pulse ®“° high pressure source (5-50

Psi) ºà“π‰ª∑“ß cannula ¢π“¥‡≈Á°Ê ‚¥¬„™â sole-

noid valves ‡ªìπµ—«∑”„Àâ‡°‘¥ cycling mechanism

√–∫∫π’È®–∑”„Àâ‡°‘¥ gas entrainment ¢÷Èπ√Õ∫Ê µ—« jet

 ”À√—∫‡§√◊ËÕß HFJV „™â‰¥âº≈¥’„πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√¥¡

¬“ºà“µ—¥‡°’Ë¬«°—∫∑“ß‡¥‘πÀ“¬„® larynx ·≈–ªÕ¥ ‡™àπ

„πºŸâªÉ«¬∑’Ë∑” bronchoscope À√◊Õ„™â√à«¡°—∫°“√ºà“µ—¥

¢Õß trachea ¥â«¬ laser  ¢âÕ‡ ’¬¢Õß HFJV §◊Õ √–∫∫

∑”§«“¡™◊Èπ ‚¥¬ªí®®ÿ∫—π¬—ß‰¡à¡’√–∫∫∑”§«“¡™◊Èπ∑’Ë¥’æÕ

∑”„Àâ¡’√“¬ß“π∂÷ß¿“«–·∑√°´âÕπ®“°°“√„™â HFJV ∑’Ë

‡°‘¥®“°§«“¡™◊Èπ‰¡àæÕ ‡™àπ mucosal injury ·≈–¡’

‡ ¡À–∑’Ë‡Àπ’¬«¡“°Ê ®π∑”„Àâ‡°‘¥°“√Õÿ¥¢Õß∑“ß‡¥‘π

À“¬„®

ë High-frequency oscillators (HFO)

‡ªìπ‡§√◊ËÕß™à«¬À“¬„®™π‘¥∑’Ë “¡“√∂„ÀâÕ—µ√“°“√À“¬„®

‰¥âµ—Èß·µà 5 ∂÷ß 40 Hz ·µà‚¥¬∑—Ë«‰ª¡—°„™âÕ—µ√“°“√

À“¬„®√–À«à“ß 10-15 Hz ¥â«¬ tidal volume ∑’ËµË”¡“°Ê

(µË”°«à“ anatomical dead space) ‚¥¬„™â piston pump

mechanism (¿“æ∑’Ë 1) ´÷Ëß®–¡’≈—°…≥–‡À¡◊Õπ≈Ÿ° Ÿ∫

∑’Ë™—°‡¢â“·≈–ÕÕ°Õ¬Ÿàµ≈Õ¥‡«≈“¥â«¬§«“¡∂’Ë Ÿß ∑”„Àâ

Õ“°“» “¡“√∂∂Ÿ°Õ—¥‡¢â“‰ª„πªÕ¥„π™à«ßÀ“¬„®‡¢â“·≈–

∂Ÿ°¥÷ßÕÕ°®“°ªÕ¥À√◊Õ∑“ß‡¥‘πÀ“¬„π™à«ßÀ“¬„®ÕÕ°

·µà≈–§√—Èß‰¥âµ≈Õ¥‡«≈“ ™à«¬„Àâ‰¡à‡°‘¥ air trapping Õ¬Ÿà

„πªÕ¥·≈–‡ªìπ°“√¥÷ß‡Õ“°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥åÕÕ°

®“°ªÕ¥‰¥âº≈¥’¬‘Ëß¢÷Èπ ¢âÕ·µ°µà“ß√–À«à“ß HFV „π·µà≈–

™π‘¥‰¥â· ¥ß‰«â„πµ“√“ß∑’Ë 2

¿“æ∑’Ë 1 · ¥ß„Àâ‡ÀÁπ∂÷ß°“√∑”ß“π¢Õß≈Ÿ° Ÿ∫¢≥–∑’Ë™—°‡¢â“-ÕÕ°‡æ◊ËÕ¥—π‡Õ“°ä“´‡¢â“ Ÿàµ—«ºŸâªÉ«¬ „π¢≥–∑’Ë≈Ÿ° Ÿ∫∂Õ¬ÕÕ°ª√‘¡“µ√

¢Õß°ä“´¢π“¥∑’Ë‡∑à“°—π°Á®–∂Ÿ°¥÷ßÕÕ°¡“·≈–¡’ Bias flow ´÷Ëß®–‡ªìπµ—«π”‡Õ“Õ“°“»·≈–ÕÕ°´‘‡®π‡¢â“‰ª„πµ—«ºŸâªÉ«¬

´÷Ëß™à«¬„π°“√¢—∫‡Õ“§“√å∫Õπ‰¥ÕÕ°‰´¥åÕÕ°®“°µ—«ºŸâªÉ«¬
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 ”À√—∫§ÿ≥ ¡∫—µ‘¢Õß‡§√◊ËÕß™à«¬À“¬„®™π‘¥§«“¡

∂’Ë Ÿß∑’Ë„™â°—πÕ¬Ÿà„πªí®®ÿ∫—π¡’§ÿ≥ ¡∫—µ‘µ“¡√“¬≈–‡Õ’¬¥

„πµ“√“ß∑’Ë 3

°≈‰°¢Õß°“√·≈°‡ª≈’Ë¬πÕÕ°´‘‡®π·≈–§“√å∫Õπ-

‰¥ÕÕ°‰´¥å„π HFV ‡™◊ËÕ«à“‡°‘¥®“°°≈‰° 2 ª√–°“√ §◊Õ

molecular diffusion ·≈– convection of flow ‚¥¬

°ä“´®– diffuse ®“°∫√‘‡«≥∑’Ë¡’ partial pressure  Ÿß‰ª

¬—ß∫√‘‡«≥∑’Ë¡’ partial pressure ∑’ËµË”°«à“ ‡™àπ ÕÕ° ‘́‡®π

®– diffuse ®“° à«πµâπ¢Õß∑“ß‡¥‘πÀ“¬„®‡¢â“‰ª„π à«π

ª≈“¬¢Õß∑“ß‡¥‘πÀ“¬„®À√◊Õ∂ÿß≈¡  à«π§“√å∫Õπ‰¥ÕÕ°-

‰´¥å°Á®– diffuse ®“°∂ÿß≈¡ÕÕ°¡“¬—ß à«πµâπ¢Õß∑“ß

‡¥‘πÀ“¬„®  à«π convection ¢Õß flow ®“°∫√‘‡«≥∑’Ë¡’

pressure gradient µà“ß°—π ‡™àπ ∫√‘‡«≥ à«πµâπ¢Õß

trachea ‰ª¬—ß bifurcation ·≈–‰ª¬—ß∂ÿß≈¡°Á‡ªìπÕ’°°≈‰°

Àπ÷Ëß∑’Ëπ”°ä“´‡¢â“‰ª¬—ß à«πª≈“¬¢Õß∂ÿß≈¡ πÕ°®“°π’È

°“√ —Ëπ –‡∑◊Õπ∑’Ë‡°‘¥®“°°“√‡µâπ¢ÕßÀ—«„® àßºà“π‰ª

¬—ß‡π◊ÈÕ‡¬◊ËÕ¢ÕßªÕ¥¬—ß™à«¬„Àâ¡’°“√ mixing ¢Õß°ä“´„π

√–À«à“ß°“√À“¬„®‡¢â“·≈–ÕÕ°‰¥â¥’¢÷Èπ

 ”À√—∫°“√ª√–¬ÿ°µå„™â∑“ß§≈‘π‘°¢Õß HFV „π

ªí®®ÿ∫—π¢âÕ∫àß™’È´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫°—π‚¥¬∑—Ë«‰ª«à“ HFV

 “¡“√∂™à«¬ºŸâªÉ«¬‰¥â¥’°«à“ conventional ventilator §◊Õ

ºŸâªÉ«¬∑’Ë¡’ bronchopleural  fistula   à«π‚√§À√◊Õæ¬“∏‘-

 ¿“æÕ◊Ëπ ‡™àπ RDS, ARDS À√◊Õ respiratory failure

®“° “‡Àµÿµà“ßÊ π—Èπ¡’√“¬ß“π´÷Ëß· ¥ß∂÷ß§«“¡ ”‡√Á®

¢Õß°“√„™â‡§√◊ËÕß HFOV „πºŸâªÉ«¬∑’Ë‡ªìπ severe ARDS

·≈–ª√– ∫§«“¡ ”‡√Á®‡ªìπÕ¬à“ß¥’‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

°“√„™â conventional ventilator Õ¬à“ß‰√°Áµ“¡ªí≠À“

∑’Ë®–µâÕßæ‘®“√≥“ ”À√—∫°“√„™â‡§√◊ËÕß¡◊Õ„π°≈ÿà¡π’È ‰¥â·°à

§«“¡§ÿâπ‡§¬¢ÕßºŸâ„™â °“√„Àâ¬“„π°≈ÿà¡ sedatives À√◊Õ

neuromuscular blocking agents °“√¥Ÿ¥‡ ¡À– À√◊Õ

nursing care Õ◊ËπÊ ‡ªìπµâπ

 ”À√—∫ªí≠À“¢Õß°“√„™â‡§√◊ËÕß™à«¬À“¬„®‚¥¬

µ“√“ß∑’Ë 2  · ¥ß°“√‡ª√’¬∫‡∑’¬∫∂÷ß≈—°…≥–¢Õß‡§√◊ËÕß™à«¬À“¬„®™π‘¥∑’Ë„Àâ HFPPV, HFJV ·≈– HFO

HFPPV
High pressure

Gas source

Pneumatic valve

Passive

60-100

HFJV
High pressure

Gas source

jet cannula

passive

60-150

HFO
Piston pump

Continous fresh

Active

300-2,400

Flow generator

Respiratory delivery system

Expiratory phase

Commonly used frequency

(breaths/min)

µ“√“ß∑’Ë 3  · ¥ß§ÿ≥ ¡∫—µ‘¢Õß‡§√◊ËÕß™à«¬À“¬„®™π‘¥§«“¡∂’Ë Ÿß·∫∫µà“ßÊ

HFPPV
60-150/min

3-5 mL/kg

Conventional ventilator

0.21-1.0

0-20

Passive

Bulk flow

HFJV
< 600/min

2-5 mL/kg

Special ventilator

0.21-1.0

0-20

Passive

Bulk flow

HFO
< 1,200/min

1-3 mL/kg

Special ventilator

0.21-1.0

0-20

Active

Diffusion

Rate

VT

Technical application

FIO2

PEEP

Expiration

Gas movement




