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Mechanical Ventilation: Different Modes
of Ventilation

°«’«√√≥  ≈‘È¡ª√–¬Ÿ√
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‡√“ “¡“√∂·∫àß‡§√◊ËÕß™à«¬À“¬„®ÕÕ°‰¥â

Õ¬à“ßßà“¬Ê µ“¡°≈‰°¢Õß‡§√◊ËÕß™à«¬À“¬„®1 §◊Õ ‡§√◊ËÕß

™à«¬À“¬„®§«“¡¥—π∫«° (Positive Pressure Ventila-

tor) ·≈–‡§√◊ËÕß™à«¬À“¬„®§«“¡¥—π≈∫ (Negative Pres-

sure Ventilator) ‡§√◊ËÕß™à«¬À“¬„®∑—Èß Õß™π‘¥ „π

ªí®®ÿ∫—π¡’°“√æ—≤π“‰ªÕ¬à“ß¡“°  ‚¥¬¡’°“√‡ª≈’Ë¬π·ª≈ß

·≈–æ—≤π“‰ª∑—Èßµ—«‡§√◊ËÕß™à«¬À“¬„®‡Õß·≈–«‘∏’™à«¬°“√

À“¬„®·∫∫µà“ßÊ (Mode of Ventilation)2 ‚¥¬®ÿ¥ª√– ß§å

À≈—°§◊Õ„Àâ¡’º≈·∑√°´âÕπ®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„®

πâÕ¬≈ß ¡’ªØ‘ —¡æ—π∏å√–À«à“ßºŸâªÉ«¬·≈–‡§√◊ËÕß™à«¬À“¬„®

¡“°¢÷Èπ3 √«¡∑—Èß„πªí®®ÿ∫—π¡’‡§√◊ËÕß¡◊Õ∑’Ë “¡“√∂µ‘¥µ“¡

º≈·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß®“°°“√«‘∏’™à«¬°“√

À“¬„®·∫∫µà“ßÊ ¥â«¬°“√«—¥§à“µà“ßÊ ∑—Èß®“°‡§√◊ËÕß™à«¬

À“¬„®‡Õß·≈–‡§√◊ËÕß¡◊Õµ‘¥µ“¡¢â“ß‡µ’¬ß (Bedside

monitoring)4 ·≈–¡’µ—«‡µ◊Õπ (Alarms) À√◊Õ¡’ —≠≠“≥

∫Õ°‡¡◊ËÕºŸâªÉ«¬¡’°“√‡ª≈’Ë¬π·ª≈ß∑“ß°≈«‘∏“π¢ÕßªÕ¥

·≈–Õ—µ√“°“√À“¬„® ́ ÷Ëß¡’ à«π™à«¬„π°“√µ—¥ ‘π„®„π°“√

ª√—∫·µàß‡§√◊ËÕß™à«¬À“¬„®‰¥â

°“√‡¢â“„®∂÷ß§«“¡·µ°µà“ß¢Õßæ¬“∏‘ √’√«‘∑¬“

¢Õß°“√À“¬„® ‰¡à«à“®–‡ªìπ°“√À“¬„®¥â«¬µ—«ºŸâªÉ«¬‡Õß

·≈–°“√À“¬„®¥â«¬‡§√◊ËÕß™à«¬À“¬„® µ≈Õ¥®πº≈°√–∑∫

®“°§«“¡¥—π∫«°µàÕÕ«—¬«–¢â“ß‡§’¬ß‡™àπÀ≈Õ¥‡≈◊Õ¥

·≈–À—«„® ™π‘¥¢Õß∑àÕ™à«¬À“¬„®·≈–¢π“¥¡’ à«π ™à«¬

„π°“√‡≈◊Õ°«‘∏’∑’Ë‡À¡“– ¡„π°“√™à«¬À“¬„®5 ́ ÷Ëß®–°≈à“«

µàÕ‰ª

æ¬“∏‘ √’√«‘∑¬“¢Õß°“√À“¬„®ºà“π‡§√◊ËÕß™à«¬À“¬
„®55555

°“√À“¬„®‡Õß (¿“æ∑’Ë 1) ™à«ßÀ“¬„®‡¢â“‡°‘¥®“°

°≈â“¡‡π◊ÈÕ°√–∫—ß≈¡¡’°“√À¥µ—« ∑”„Àâ∑√«ßÕ°¢¬“¬

ª√‘¡“µ√ ∑”„Àâ§«“¡¥—π√«¡„π™àÕßÕ°‡ªìπ≈∫‡¡◊ËÕ‡∑’¬∫

°—∫§«“¡¥—π∫√√¬“°“»¿“¬πÕ° ‡ªìπº≈∑”„ÀâÕ“°“»‰À≈

®“°¿“¬πÕ°ºà“π∑“ß‡¥‘πÀ“¬„® à«πµâπ‡¢â“ ŸàÀ≈Õ¥≈¡

ªÕ¥·≈–‡π◊ÈÕªÕ¥µ“¡≈”¥—∫  à«π™à«ßÀ“¬„®ÕÕ°®–Õ“»—¬

§«“¡¬◊¥À¬ÿàπÀ¥°≈—∫¢Õß∑√«ßÕ° ‡ªìπº≈„Àâ§«“¡¥—π

√«¡„π™àÕßÕ°‡ªìπ∫«°‡¡◊ËÕ‡∑’¬∫°—∫§«“¡¥—π∫√√¬“°“»

¿“¬πÕ° ∑”„ÀâÕ“°“»‰À≈®“°ªÕ¥ ºà“πÀ≈Õ¥≈¡ÕÕ°

 Ÿà¿“¬πÕ° „π ¿“«–º‘¥ª°µ‘Õ“®∑”„Àâ‡°‘¥§«“¡¥—π„π

∑√«ßÕ°º‘¥ª°µ‘‰ª¡“°„π™à«ßÀ“¬„®‡¢â“ÕÕ° ‡™àπ §«“¡

¥—π‡ªìπ≈∫¡“°¢÷Èπ™à«ßÀ“¬„®‡¢â“ „π°√≥’∑“ß‡¥‘πÀ“¬„®

 à«π∫πÕÿ¥°—Èπ®“°¿“«–µà“ßÊ §«“¡¥—π‡ªìπ∫«°¡“°¢÷Èπ

™à«ßÀ“¬„®ÕÕ°„π°√≥’¡’≈¡§—Ëß„π∑√«ßÕ°À√◊Õ¡’§«“¡º‘¥

ª°µ‘¢ÕßªÕ¥„π¿“«–µà“ßÊ

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

∫«° ®–¡’°≈‰°„π°“√À“¬„®°≈—∫°—π°—∫°“√À“¬„®‡Õß

‚¥¬™à«ß°“√À“¬„®‡¢â“‡§√◊ËÕß™à«¬À“¬„®®–Õ—¥·√ß¥—π∫«°

ºà“π∑àÕ™à«¬À“¬„® ºà“π ŸàÀ≈Õ¥≈¡·≈–ªÕ¥ µ“¡≈”¥—∫

 à«π™à«ß°“√À“¬„®ÕÕ°‡§√◊ËÕß™à«¬À“¬„®®–‡ªî¥«“≈å«„Àâ

≈¡À“¬„®ÕÕ°¥â«¬·√ß¥—π∫«°∑’Ë‡À≈◊Õ§â“ßÕ¬Ÿà„π™àÕßÕ°

¥—ßπ—Èπ·√ß¥—π∫«°∑’Ë‰¥âºà“π®“°‡§√◊ËÕß™à«¬À“¬„®®–¡’º≈

µàÕªÕ¥ À≈Õ¥≈¡ À≈Õ¥‡≈◊Õ¥·≈–À—«„®∑—Èß™à«ßÀ“¬„®

Spontaneous Ventilation

+

0

-

¿“æ∑’Ë 1¿“æ∑’Ë 1¿“æ∑’Ë 1¿“æ∑’Ë 1¿“æ∑’Ë 1 ≈—°…≥– pressure-time curve ¢Õß°“√À“¬„®‡Õß‚¥¬ºà“π‡§√◊ËÕß   ≈—°…≥–®”‡æ“–§◊ÕÀ“¬„®‡¢â“ §«“¡¥—π‡ªìπ≈∫
À“¬„®ÕÕ° §«“¡¥—π‡ªìπ∫«°
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‡¢â“·≈–ÕÕ° ´÷Ëß„π°√≥’∑’ËºŸâªÉ«¬‡ªìπ‚√§À√◊Õ¿“«–µà“ßÊ

‡™àπ ¿“«–§«“¡¥—π‡≈◊Õ¥„πªÕ¥ Ÿß ºŸâªÉ«¬À≈—ß°“√ºà“µ—¥

·°â‰¢‚√§À—«„®™π‘¥ Fontan °“√‡≈◊Õ°«‘∏’°“√™à«¬À“¬„®

∑’ËºŸâªÉ«¬À“¬„®‰¥â‡Õß¡“°¢÷ÈπÕ“®‡ªìπª√–‚¬™πåµ“¡À≈—°

¢Õßæ¬“∏‘ √’√«‘∑¬“6,7,8 ‡ªìπµâπ

πÕ°®“°π’È‡π◊ËÕß®“°ºŸâªÉ«¬‡¥Á° ÷́Ëß‰¥â√—∫°“√√—°…“

¥â«¬‡§√◊ËÕß™à«¬À“¬„® ∑àÕ™à«¬À“¬„®®–¡’¢π“¥‡≈Á°·≈–

‰¡à¡’∂ÿß≈¡‡æ◊ËÕ≈¥≈¡√—Ë«√Õ∫Ê ∑àÕ™à«¬À“¬„® (uncuffed

endotracheal tube) ªí®®—¬´÷Ëß‡°‘¥®“°·√ßµâ“π®“°§«“¡

µâ“π∑“π¢Õß∑àÕÀ“¬„®‡π◊ËÕß®“°¢π“¥¢Õß∑àÕ™à«¬À“¬„®

·≈–°“√√—Ë«¢Õß≈¡√Õ∫Ê ∑àÕ™à«¬À“¬„® °Á‡ªìπªí®®—¬Àπ÷Ëß

∑’ËÕ“®‡°’Ë¬«¢âÕß°—∫°“√‡≈◊Õ°«‘∏’„π°“√™à«¬À“¬„®¥â«¬2

Terminology ∑’Ë ”§—≠∑’Ë„™â„π‡§√◊ËÕß™à«¬À“¬„®
1. Cycled ¢Õß‡§√◊ËÕß™à«¬À“¬„® À¡“¬∂÷ßµ—«

°”Àπ¥°“√ ‘Èπ ÿ¥¢Õß√Õ∫°“√À“¬„® ‡™àπ time-cycled,

volume-cycled, pressure-cycled, flow-cycled ´÷Ëß

À¡“¬∂÷ß °“√ ‘Èπ ÿ¥¢Õß√Õ∫°“√À“¬„®∂Ÿ°°”Àπ¥‚¥¬

‡«≈“ ª√‘¡“µ√ §«“¡¥—π À√◊ÕÕ—µ√“°“√‰À≈¢Õß°ä“´Õ¬à“ß

„¥Õ¬à“ßÀπ÷Ëßµ“¡≈”¥—∫

2. Limited ¢Õß‡§√◊ËÕß™à«¬À“¬„®À¡“¬∂÷ßµ—«

°”Àπ¥‰¡à„Àâ‡§√◊ËÕß™à«¬À“¬„®∑”°“√‡°‘π§à“π—ÈπÊ ‚¥¬

‡§√◊ËÕß™à«¬À“¬„®®–‡ªî¥«“≈å«„Àâ≈¡ÕÕ°‡æ◊ËÕ„Àâ§à“§«“¡

¥—π À√◊Õª√‘¡“µ√‰¡à‡°‘π§à“∑’Ë°”Àπ¥  ‡™àπ pressure-

limited, volume-limited ‡ªìπµâπ

3. Trigger À¡“¬∂÷ß°“√ àß —≠≠“≥‚¥¬ºŸâªÉ«¬ ‰ª

 Ÿà‡§√◊ËÕß™à«¬À“¬„®«à“¢≥–π’È‡√‘Ë¡À“¬„®‡¢â“ ´÷Ëß§«“¡‰«

¢Õß‡§√◊ËÕß™à«¬À“¬„®„π°“√µÕ∫ πÕßºŸâªÉ«¬ (sensitivi-

ty) ®–¢÷Èπ°—∫ threshold·≈– response time ¢Õß‡§√◊ËÕß

∂â“‡§√◊ËÕß™à«¬À“¬„®¡’°“√µÕ∫ πÕß‚¥¬‡¢â“„®º‘¥«à“ºŸâ

ªÉ«¬‡√‘Ë¡À“¬„®‡¢â“‡√’¬°«à“ auto-triggered À√◊Õ auto-

cycling ™π‘¥¢Õß trigger Õ“®‡ªìπ flow trigger À√◊Õ

pressure trigger °Á‰¥â

4. Flow À¡“¬∂÷ß Õ—µ√“°“√‰À≈¢Õß°ä“´∑’Ë„™â

 ”À√—∫‡§√◊ËÕß™à«¬À“¬„®·≈–«‘∏’™à«¬À“¬„®·µà≈–™π‘¥Õ“®

·∫àß™π‘¥¢Õß flow ÕÕ°‰¥â‡ªìπ 2 ™π‘¥§◊Õ ™π‘¥Õ—µ√“

°“√‰À≈¢Õß°ä“´§ß∑’Ë (constant flow) ·≈–™π‘¥Õ—µ√“

°“√‰À≈¢Õß°ä“´‰¡à§ß∑’Ë (decelerating flow or de-

manded flow)

5. PIP À¡“¬∂÷ß §à“§«“¡¥—π Ÿß ÿ¥¢Õß√Õ∫

À“¬„® ¥â«¬‡§√◊ËÕß™à«¬À“¬„®

6. PEEP À¡“¬∂÷ß §à“§«“¡¥—π∫«°§ß∑’Ë´÷Ëß„Àâ

‰«â‚¥¬‡§√◊ËÕß™à«¬À“¬„®™à«ßºŸâªÉ«¬À“¬„®ÕÕ°

7. Inspiratory time À¡“¬∂÷ß √–¬–‡«≈“∑’Ë‡§√◊ËÕß

™à«¬À“¬„®„Àâ§«“¡¥—π∫«°°—∫ºŸâªÉ«¬ Õ“®‰¡à„™à‡«≈“

À“¬„®‡¢â“∑’Ë·∑â®√‘ß¢ÕßºŸâªÉ«¬„π°√≥’ºŸâªÉ«¬À“¬„®‡Õß ́ ÷Ëß

§à“ Inspiratory time Õ“®§ß∑’Ë„π∫“ß mode ¢Õß°“√

™à«¬À“¬„®‡™àπ time-cycled À√◊ÕÕ“®·ª√‡ª≈’Ë¬πµ“¡

°“√À“¬„®„π∫“ß mode ¢Õß°“√™à«¬À“¬„® ‡™àπ

Pressure support ventilation (PSV) ‡ªìπµâπ

8. Synchronized ventilation À¡“¬∂÷ß °“√™à«¬

À“¬„®¢Õß‡§√◊ËÕß™à«¬À“¬„®µ√ß®—ßÀ«–°—∫°“√À“¬„®

¢ÕßºŸâªÉ«¬ ́ ÷Ëßªí®®—¬¢÷ÈπÕ¬Ÿà°—∫ §«“¡‰«¢Õß trigger, pres-

sure À√◊Õ flow threshold ·≈– response time ¢Õß

‡§√◊ËÕß™à«¬À“¬„®¥â«¬

‡√“ “¡“√∂·∫àß«‘∏’™à«¬À“¬„®¥â«¬‡§√◊ËÕß™à«¬À“¬

„®1,9,10,11 ‰¥â‡ªìπ 2 °≈ÿà¡§◊Õ

1. Conventional mechanical ventilation

À¡“¬∂÷ß«‘∏’™à«¬À“¬„®„π√–∫∫∑—Ë«‰ª¥—Èß‡¥‘¡ ´÷ËßÕ“®æÕ

·¬°ÕÕ°‰¥â‡ªìπ

1.1Fully support ventilation À¡“¬∂÷ß «‘∏’

™à«¬À“¬„®´÷Ëß™à«¬À“¬„®‡µÁ¡∑’Ë„π∑ÿ°Ê √Õ∫¢Õß°“√À“¬

„® ‡™àπ Continuous Mandatory Ventilation (CMV),

Assisted Ventilation (AC) ™π‘¥ pressure controlled

À√◊Õ volume controlled

1.2Partial support ventilation À¡“¬∂÷ß«‘∏’

™à«¬À“¬„®´÷Ëß™à«¬À“¬„®∫“ß à«π„π∑ÿ°Ê √Õ∫À√◊Õ„π

∫“ß√Õ∫¢Õß°“√À“¬„®‚¥¬∑’ËºŸâªÉ«¬¡’°“√À“¬„®‡Õß∫“ß

 à«π ‡™àπ Synchronized intermittent mandatory ven-
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tilation (SIMV) ™π‘¥ pressure controlled À√◊Õ vol-

ume controlled, Pressure support ventilation (PSV),

Continuous positive airway pressure (CPAP) ‡ªìπµâπ

2. Non-conventional mechanical ventila-

tion À¡“¬∂÷ß «‘∏’™à«¬À“¬„®„π√–∫∫∑’Ë‰¡à„™â°—π∑—Ë«‰ª·∫∫

¥—Èß‡¥‘¡ ‡™àπ Airway pressure released ventilation

(APRV), Inverted I:E ratio ventilation, Independent

lung ventilation, °“√™à«¬À“¬„®„π∑à“§«Ë” (Prone posi-

tion ventilation) ‡ªìπµâπ

3. Computerized mechanical ventilation

À¡“¬∂÷ß «‘∏’™à«¬À“¬„®„π√–∫∫∑’Ë¡’‚ª√·°√¡∑“ß§Õ¡

æ‘«‡µÕ√å¡“™à«¬ª√—∫§à“ parameter µà“ßÊ ¢Õß°“√

™à«¬À“¬„® ‡™àπ Pressure regulated volume con-

trolled ventilation (PRVC) À√◊Õ Autoflow, Propor-

tional pressure support ventilation (PPSV) À√◊Õ

·¡â°√–∑—Ëß°“√™¥‡™¬·√ßµâ“π¢Õß∑àÕ™à«¬À“¬„® tube

compensation ‚¥¬‡§√◊ËÕß™à«¬À“¬„® ‡ªìπµâπ

4. High frequency ventilation À¡“¬∂÷ß «‘∏’

™à«¬À“¬„®¥â«¬§«“¡∂’Ë Ÿß ·≈– ª√‘¡“µ√¢Õß°“√™à«¬

À“¬„®„π·µà≈–√Õ∫ tidal volume πâÕ¬°«à“§à“ dead

space ¢Õß∑“ß‡¥‘πÀ“¬„®¢ÕßºŸâªÉ«¬ ́ ÷Ëß¡’À≈“¬™π‘¥ ‡™àπ

High frequency flow interrupted ventilation (HFFIV),

High frequency jet ventilation (HFJV) À√◊Õ High

frequency oscillatory ventilation (HFOV) ‡ªìπµâπ

ºŸâ‡¢’¬π®–¢Õ‡¢’¬π«‘∏’™à«¬À“¬„®™π‘¥µà“ßÊ ‡©æ“–

∫“ß mode °“√™à«¬À“¬„®æ√âÕ¡°—∫¢âÕ‡ª√’¬∫‡∑’¬∫¢âÕ

¥’·≈–¢âÕ‡ ’¬¢Õß«‘∏’™à«¬À“¬„®™π‘¥µà“ßÊ „π¿“«–µà“ßÊ

‰«â‚¥¬ —ß‡¢ª‡∑à“π—Èπ ‚¥¬¢âÕ¥’·≈–¢âÕ‡ ’¬√–À«à“ß°“√™à«¬

À“¬„®∑—ÈßÀ¡¥ (Fully support or controlled ventilation)

°—∫°“√À“¬„®‡Õß√à«¡‰ª°—∫‡§√◊ËÕß™à«¬À“¬„® (Partially

support) æÕ √ÿª‰¥â¥—ßπ’È

°“√™à«¬À“¬„®∑—ÈßÀ¡¥ (Fully support or

controlled ventilation) ‡ªìπ«‘∏’™à«¬À“¬„® ÷́Ëß™à«¬À“¬

„®‡∑à“°—π„π∑ÿ°Ê √Õ∫¢Õß°“√™à«¬À“¬„® ¡’¢âÕ¥’§◊Õ ≈¥

ß“π´÷Ëß‡°‘¥®“°°“√∑”ß“π¢Õß°“√À“¬„®‡Õß‰¥â∑—ÈßÀ¡¥

 “¡“√∂„ÀâºŸâªÉ«¬À≈—∫¥â«¬ ¬“πÕπÀ≈—∫¢π“¥ Ÿß·≈–√à«¡

°—∫¬“À¬àÕπ°≈â“¡‡π◊ÈÕ„π∫“ß°√≥’ ´÷Ëß∑”„Àâ°“√∑”ß“π

¢ÕßÕ«—¬«–Õ◊Ëπ‡™àπ ¡Õß À—«„®¢ÕßºŸâªÉ«¬≈¥≈ß  ¢âÕ‡ ’¬

§◊Õ Õ“®µâÕß„™â¬“πÕπÀ≈—∫¢π“¥ Ÿß„π∫“ß°√≥’

°“√À“¬„®‡Õß√à«¡‰ª°—∫‡§√◊ËÕß™à«¬À“¬„® (Par-

tially support or assisted ventilation) ‡ªìπ«‘∏’™à«¬

À“¬„®´÷Ëß™à«¬À“¬„®‚¥¬„ÀâºŸâªÉ«¬À“¬„®‡Õß‚¥¬„™â¬“

πÕπÀ≈—∫¢π“¥µË”Ê À√◊ÕÕ“®‰¡àµâÕß„™â ́ ÷Ëß‡ªìπ∑’Ëπ‘¬¡„™â

„π™à«ßÀ¬à“‡§√◊ËÕß™à«¬À“¬„® √«¡∑—Èß„πºŸâªÉ«¬∫“ß√“¬∑’Ë

µâÕß°“√‡§√◊ËÕß™à«¬À“¬„®¢π“¥ Ÿß °“√Õπÿ≠“µ„ÀâºŸâªÉ«¬

À“¬„®‡Õß√à«¡‰ª°—∫°“√™à«¬À“¬„®¥â«¬‡§√◊ËÕß™à«¬À“¬„®

Õ“®≈¥§«“¡µâÕß°“√∑—Èßª√‘¡“µ√À√◊Õ§«“¡¥—π®“°‡§√◊ËÕß

™à«¬À“¬„®„ÀâµË”≈ß‚¥¬„ÀâºŸâªÉ«¬À“¬„®„πÕ—µ√“∑’Ë‡√Á«¢÷Èπ

¢âÕ‡ ’¬§◊Õ ºŸâªÉ«¬Õ“®À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß‡π◊ËÕß®“°°“√

ª√—∫§«“¡‰«¢Õß‡§√◊ËÕß™à«¬À“¬„®‰¡à‡À¡“– ¡ À√◊Õ°“√

√—Ë«√Õ∫Ê ∑àÕ™à«¬À“¬„®‡π◊ËÕß®“°∑àÕ™à«¬À“¬„®¢π“¥

‡≈Á°‡°‘π‰ª ∫“ß°√≥’Õ“®‡æ‘Ë¡°“√∑”ß“π¢Õß√–∫∫À“¬„®

·≈–Õ«—¬«–Õ◊ËπÊ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√™à«¬À“¬„®

∑—ÈßÀ¡¥

√“¬≈–‡Õ’¬¥¢Õß mode ·µà≈– mode ∑’Ë ”§—≠

„π°“√™à«¬À“¬„®¥â«¬‡§√◊ËÕß™à«¬À“¬„®·≈–§ÿ≥≈—°…≥–

®”‡æ“–¢Õß·µà≈– mode ‚¥¬ —ß‡¢ª12,13,14,15

1. Intermittent Mandatory Ventilation (IMV)

À√◊Õ Controlled Mandatory Ventilation (CMV) (¿“æ

∑’Ë 2)

§ÿ≥≈—°…≥–®”‡æ“– : °”Àπ¥°“√À“¬„®‡¢â“

ÕÕ°‡ªìπ√Õ∫‚¥¬·∫àß™à«ßµà“ßÊ ¢Õß√Õ∫°“√À“¬„®§ß∑’Ë

(fixed interval), ‰¡à¡’ªØ‘ —¡æ—π∏å°—∫ºŸâªÉ«¬ (no patient

interaction) Õ“®‡ªìπ pressure À√◊Õ volume mode

°“√„™âß“π : „™â∫àÕ¬„π‡¥Á°‡≈Á°·≈–∑“√°·√°

‡°‘¥ ·≈– “¡“√∂„™â‡ªìπ mode  ”À√—∫°“√≈¥°“√™à«¬

À“¬„®À√◊ÕÀ¬à“‡§√◊ËÕß™à«¬À“¬„®‰¥â¥â«¬ °“√µ—Èß®–µâÕß

°”Àπ¥ flow, inspiratory time, PIP, PEEP, rate
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µ“¡µâÕß°“√ ‚¥¬™π‘¥¢Õß flow ‡ªìπ™π‘¥§ß∑’Ë (con-

stant flow) ‚¥¬ flow µË” ÿ¥∑’Ëµ—Èß‰¡à§«√πâÕ¬°«à“ 3 ‡∑à“

¢Õß minute ventilation ‚¥¬∑’Ë flow ∑’ËπâÕ¬®–∑”„Àâ

√Ÿª√à“ß¢Õß°“√™à«¬À“¬„®„°≈â‡§’¬ß sine wave form  ·µà

flow ∑’Ë¡“°®–∑”„Àâ√Ÿª√à“ß¢Õß°“√™à«¬À“¬„®„°≈â‡§’¬ß

square wave form ¡“°¢÷Èπ

¢âÕ¥’ : „™âßà“¬ ·≈–‰¥âÕ—µ√“°“√À“¬„®∑’Ë·πàπÕπ

(regular guaranteed breath)

¢âÕ‡ ’¬ : ‰¡àÕπÿ≠“µ„ÀâºŸâªÉ«¬À“¬„®·∫∫¡’ªØ‘

 —¡æ—π∏å°—∫ºŸâªÉ«¬ ¬°‡«âπ‚¥¬∫—ß‡Õ‘≠ ‚¥¬‡§√◊ËÕß™à«¬

À“¬„®®–°”Àπ¥∑ÿ°Õ¬à“ß§ß∑’Ë ¥—ßπ—Èπ°“√„™â„πºŸâªÉ«¬‡¥Á°

‚µÀ√◊ÕºŸâ„À≠à´÷Ëß¡’Õ—µ√“°“√À“¬„®µË”°«à“‡¥Á°‡≈Á°À√◊Õ

∑“√° ¡—°®–∑”„ÀâºŸâªÉ«¬µâ“π‡§√◊ËÕß·≈–¡—°®–µâÕß„™â¬“

πÕπÀ≈—∫¢π“¥ ŸßÀ√◊Õ„™â¬“À¬àÕπ°≈â“¡‡π◊ÈÕ√à«¡¥â«¬

„π∫“ß°√≥’

2. Synchronized Intermittent Mandatory

Ventilation (SIMV) (¿“æ∑’Ë 3)

§ÿ≥≈—°…≥–®”‡æ“– : °”Àπ¥°“√À“¬„®‡¢â“

ÕÕ°‡ªìπ√Õ∫‚¥¬·∫àß™à«ßµà“ßÊ ¢Õß√Õ∫°“√À“¬„® ‚¥¬

™à«ß√–À«à“ß√Õ∫°“√À“¬„®®–Õ¬Ÿà¿“¬„πÕ—µ√“°“√™à«¬

À“¬„®∑’Ëµ—Èß‰«â ‚¥¬‡§√◊ËÕß™à«¬À“¬„®®–¡’ªÆ‘ —¡æ—π∏å°—∫

ºŸâªÉ«¬‚¥¬√Õ„ÀâºŸâªÉ«¬¡’°“√À“¬„®‡Õß°àÕπµ“¡√–¬–‡«≈“

√–À«à“ß√Õ∫°“√À“¬„® „π°√≥’∑’ËºŸâªÉ«¬À“¬„®‡Õß°àÕπ

√–¬–‡«≈“√–À«à“ß√Õ∫°“√À“¬„®·≈–∂÷ß§«“¡‰«¢Õß

°≈‰° trigger ‡§√◊ËÕß™à«¬À“¬„®°Á®–„Àâ§«“¡¥—π∫«°µ“¡

ª√‘¡“µ√∑’Ë°”Àπ¥ À“°°√≥’∑’ËºŸâªÉ«¬‰¡àÀ“¬„®À√◊ÕÀ“¬„®

‡Õß°àÕπ√–¬–‡«≈“√–À«à“ß√Õ∫°“√À“¬„® ·µà‰¡à∂÷ß§«“¡

‰«¢Õß°≈‰° trigger ‡§√◊ËÕß™à«¬À“¬„®®–√Õ®π∂÷ß√Õ∫

°“√À“¬„®∑’Ë°”Àπ¥ ·≈–™à«¬À“¬„®‰ª·∫∫ Intermittent

Mandatory Ventilation °“√À“¬„®‡ÕßÕ◊Ëπ√–À«à“ß√Õ∫

°“√™à«¬À“¬„®®–‰¡à¡’°“√„Àâ§«“¡¥—π∫«°‡æ‘Ë¡®“°‡§√◊ËÕß

°“√„™âß“π : °“√µ—Èß®–µâÕß°”Àπ¥ flow, in-

spiratory time, PIP, PEEP, rate µ“¡µâÕß°“√ ‚¥¬

™π‘¥¢Õß flow ‡ªìπ™π‘¥§ß∑’Ë (constant flow) ‚¥¬ flow

µË” ÿ¥∑’Ëµ—Èß‰¡à§«√πâÕ¬°«à“ 3 ‡∑à“¢Õß minute ventila-

Controlled Mechanical Ventilation (CMV) 

+

0

-

Synchronized Intermittent Mandatory
Ventilation (SIMV)

+

0

-

¿“æ∑’Ë 2¿“æ∑’Ë 2¿“æ∑’Ë 2¿“æ∑’Ë 2¿“æ∑’Ë 2  ≈—°…≥– pressure-time curve ¢Õß°“√À“¬„®¥â«¬ mode °“√™à«¬À“¬„®·∫∫ CMV À√◊Õ IMV

¿“æ∑’Ë 3¿“æ∑’Ë 3¿“æ∑’Ë 3¿“æ∑’Ë 3¿“æ∑’Ë 3  ≈—°…≥– pressure-time curve ¢Õß°“√À“¬„®¥â«¬ mode °“√™à«¬À“¬„®·∫∫ SIMV
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tion ‡À¡◊Õπ°“√µ—Èß IMV ·µà®–µâÕß¡’°“√µ—Èß trigger

„Àâ¡’§«“¡‰«∑’Ë‡À¡“– ¡¥â«¬®÷ß®–∑”„Àâ°“√™à«¬À“¬„®

‚¥¬‡§√◊ËÕß™à«¬À“¬„®¡’ªÆ‘ —¡æ—π∏å°—∫ºŸâªÉ«¬

¢âÕ¥’ : „™âßà“¬·≈–„™â∫àÕ¬„π°√≥’µà“ßÊ ¡’°“√

√∫°«πµàÕ°“√∑”ß“π¢ÕßÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥πâÕ¬

 “¡“√∂„™â‡ªìπ mode  ”À√—∫°“√≈¥°“√™à«¬À“¬„®À√◊Õ

À¬à“‡§√◊ËÕß™à«¬À“¬„®‰¥â¥â«¬ À√◊ÕÕ“®„™â√à«¡°—∫ mode

Õ◊Ëπ‡™àπ Pressure support ventilation (PSV)

¢âÕ‡ ’¬ : °“√À“¬„®‡Õß√Õ∫Õ◊Ëπ√–À«à“ß√Õ∫

°“√™à«¬À“¬„®®–‰¡à¡’°“√„Àâ§«“¡¥—π∫«°‡æ‘Ë¡®“°‡§√◊ËÕß

3. Pressure support ventilation (PSV)

(¿“æ∑’Ë 4)

§ÿ≥≈—°…≥–®”‡æ“– : ™à«¬°“√À“¬„®„π∑ÿ°Ê

°“√À“¬„®‡Õß¢ÕßºŸâªÉ«¬‚¥¬°≈‰° trigger ·≈– flow

∑’Ë„Àâ®–‡ªìπ decelerating flow À√◊Õ demanded flow

∑’Ë‰¡à§ß∑’Ë „Àâ§«“¡¥—π∫«°®π∂÷ß§à“∑’Ë°”Àπ¥ ·≈– inspira-

tory time ∂Ÿ°°”Àπ¥‚¥¬ºŸâªÉ«¬‡Õß ‚¥¬‡§√◊ËÕß™à«¬

À“¬„®®–°”Àπ¥ ‘Èπ ÿ¥√Õ∫°“√À“¬„®‚¥¬ flow ∑’Ë≈¥≈ß

¢Õß°“√™à«¬À“¬„® (flow-cycled)

°“√„™âß“π : °“√µ—Èß‰¡àµâÕß°”Àπ¥ flow ‡π◊ËÕß

®“°‡ªìπdecelerating flow À√◊Õ demanded flow ·≈–

‰¡àµâÕßµ—Èß inspiratory time ‡π◊ËÕß®“°‡§√◊ËÕß™à«¬À“¬„®

®–°”Àπ¥ ‘Èπ ÿ¥√Õ∫°“√À“¬„®‚¥¬ flow (flow-cycled)

·µàµâÕßµ—Èß§à“§«“¡¥—π pressure support µ“¡µâÕß°“√

·≈–§«√µ√«® Õ∫ª√‘¡“µ√ tidal volume ∑’Ë‰¥â·≈–§«√µ—Èß

 —≠≠“≥‡µ◊Õπ‡¡◊ËÕºŸâªÉ«¬‰¡àÀ“¬„®À√◊ÕÀ“¬„®≈¥≈ß∑’Ë

‡À¡“– ¡‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬¥â«¬

¢âÕ¥’ : „πºŸâªÉ«¬´÷ËßÀ“¬„®‰¥â‡Õß ™à«¬™¥‡™¬

§«“¡‡ ’¬¥∑“π´÷Ëß‡°‘¥®“°∑àÕ™à«¬À“¬„®15 ‚¥¬¡’§«“¡

¥—π¢π“¥πâÕ¬Ê ™à«¬¥—π‡¢â“¢≥–À“¬„®‡¢â“  ºŸâªÉ«¬¡’

ªØ‘ —¡æ—π∏å°—∫‡§√◊ËÕß™à«¬À“¬„®¡“°¢÷Èπ‡π◊ËÕß®“°ºŸâªÉ«¬

‡ªìπºŸâ°”Àπ¥Õ—µ√“°“√À“¬„® ‡«≈“À“¬„®‡¢â“ ·≈–

ª√‘¡“µ√ tidal volume

¢âÕ‡ ’¬ : ∫“ß‡§√◊ËÕß™à«¬À“¬„®‡™àπ Servo 900

‡§√◊ËÕß®–„Àâ°”‡π‘¥ flow ¢π“¥ Ÿß‡¡◊ËÕ„™â°—∫‡¥Á°‡≈Á°∫“ß

§√—Èß∑”„Àâ√Ÿâ ÷°Õ÷¥Õ—¥ «‘∏’™à«¬À“¬„®«‘∏’π’ÈµâÕß°“√°“√µ—Èß

trigger „Àâ¡’§«“¡‰«∑’Ë‡À¡“– ¡¥â«¬®÷ß®–∑”„Àâ‡§√◊ËÕß™à«¬

À“¬„®®–¡’ªÆ‘ —¡æ—π∏å°—∫ºŸâªÉ«¬ °√≥’¡’≈¡√—Ë«√Õ∫Ê ∑àÕ

™à«¬À“¬„®‡π◊ËÕß®“°∑àÕ™à«¬À“¬„®¡’¢π“¥‡≈Á°‡°‘π‰ª

Õ“®µ—ÈßÀ√◊Õª√—∫·µàß¬“° πÕ°®“°π’È¬—ßµâÕßÕ“»—¬°“√

À“¬„®‡Õß¢ÕßºŸâªÉ«¬ À“°ºŸâªÉ«¬¡’À¬ÿ¥À“¬„®À√◊ÕÀ“¬„®

™â“Õ“®∑”„Àâ°“√™à«¬À“¬„®‰¡à‡æ’¬ßæÕ

4. Synchronized Intermittent Mandatory

Ventilation plus Pressure support ventilation

(SIMV/PSV) (¿“æ∑’Ë 5)

§ÿ≥≈—°…≥–®”‡æ“– : ‡ªìπ mode º ¡√–À«à“ß

«‘∏’™à«¬À“¬„® ÕßÕ¬à“ß¢â“ßµâπ ‚¥¬°“√™à«¬À“¬„®Õ◊Ëπ

πÕ°‡Àπ◊Õ®“° SIMV breath ®–‰¥â√—∫§«“¡¥—πÀ√◊Õ°“√

À“¬„®·∫∫ pressure support ventilation ‡æ‘Ë¡

°“√„™âß“π : π‘¬¡„™â¡“°∑’Ë ÿ¥ Õ“®„™â„π™à«ß

°“√À¬à“À√◊Õ≈¥°“√™à«¬°“√À“¬„®

¢âÕ¥’ : ºŸâªÉ«¬®–¡’ªÆ‘ —¡æ—π∏å°—∫‡§√◊ËÕß™à«¬

À“¬„®¡“° ·≈– pressure support ®–™à«¬™¥‡™¬§«“¡

‡ ’¬¥∑“π´÷Ëß‡°‘¥®“°∑àÕ™à«¬À“¬„®16

Pressure Support Ventilation (PSV)

+

0

-

¿“æ∑’Ë 4¿“æ∑’Ë 4¿“æ∑’Ë 4¿“æ∑’Ë 4¿“æ∑’Ë 4  ≈—°…≥– pressure-time curve ¢Õß°“√À“¬„®¥â«¬ mode °“√™à«¬À“¬„®·∫∫ PSV
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¢âÕ‡ ’¬ : ‡À¡◊Õπ°—∫ PSV  ·µà‡¡◊ËÕºŸâªÉ«¬À“¬„®

™â“À√◊ÕÀ¬ÿ¥À“¬„®®–‰¥â SIMV ™à«¬°“√À“¬„®·∑π

5. Assist control (AC) or Volume control

(VC) (¿“æ∑’Ë 6,7)

§ÿ≥≈—°…≥–®”‡æ“– : ‡ªìπ mode ́ ÷Ëßµ—ÈßÕ—µ√“

°“√À“¬„®·≈– tidal volume ‰«â ‚¥¬∑’Ë·µà≈–§√—Èß¢Õß

ºŸâªÉ«¬‡§√◊ËÕß™à«¬À“¬„®®–™à«¬À“¬„®µ“¡ª√‘¡“µ√ tidal

volume ∑’Ëµ—Èß‰«â‡∑à“°—π À“°ºŸâªÉ«¬À“¬„®‡Õß„πÕ—µ√“∑’Ë

‡æ‘Ë¡¢÷Èπ °“√™à«¬À“¬„®®–‡æ‘Ë¡Õ—µ√“°“√™à«¬¢÷Èπ‡∑à“°—∫

Õ—µ√“À“¬„®ºŸâªÉ«¬ ‚¥¬®–™à«¬„π·µà≈–§√—Èßµ“¡ª√‘¡“µ√

∑’Ëµ—Èß‰«â‡∑à“°—π∑ÿ°√Õ∫°“√À“¬„®

°“√„™âß“π : π‘¬¡„™â„πºŸâªÉ«¬´÷Ëß¡’·√ßÀ“¬„®

πâÕ¬ ¡’ªÆ‘ —¡æ—π∏å°—∫‡§√◊ËÕß™à«¬À“¬„®¡“°·µà‰¥â°“√

™à«¬À“¬„® Ÿß ÿ¥ ‰¡à “¡“¡“√∂‡ªìπ mode ́ ÷Ëß„™â≈¥À√◊Õ

À¬à“®“°‡§√◊ËÕß™à«¬À“¬„®

¢âÕ¥’ : ºŸâªÉ«¬®–¡’ªÆ‘ —¡æ—π∏å°—∫‡§√◊ËÕß™à«¬

À“¬„®¡“° √—∫√Õßª√‘¡“µ√¢Õß tidal volume ·¡â¡’

æ¬“∏‘ ¿“æªÕ¥´÷Ëß‡°‘¥®“°§«“¡¬◊¥À¬ÿàπÀ√◊Õ§«“¡‡ ’¬¥

∑“π‡ª≈’Ë¬π·ª≈ß

¢âÕ‡ ’¬: Õ“®‡°‘¥¿¬—πµ√“¬µàÕªÕ¥®“°§«“¡

¥—π Ÿß‡°‘π ¡’·π«‚πâ¡Õ“®®–¡’º≈µàÕ°“√∑”ß“π¢ÕßÀ—«„®

+

0

-

Synchronized Intermittent Mandatory Ventilation (SIMV)
and Pressure Support Ventilation (PSV)

+

0

-
Assist-Control Ventilation with PEEP

+

0

-
Assist-Control Ventilation (AC)

¿“æ∑’Ë 7¿“æ∑’Ë 7¿“æ∑’Ë 7¿“æ∑’Ë 7¿“æ∑’Ë 7  ≈—°…≥– pressure-time curve ¢Õß°“√À“¬„®¥â«¬ mode °“√™à«¬À“¬„®·∫∫ AC with PEEP

¿“æ∑’Ë 6¿“æ∑’Ë 6¿“æ∑’Ë 6¿“æ∑’Ë 6¿“æ∑’Ë 6  ≈—°…≥– pressure-time curve ¢Õß°“√À“¬„®¥â«¬ mode °“√™à«¬À“¬„®·∫∫ AC

¿“æ∑’Ë 5¿“æ∑’Ë 5¿“æ∑’Ë 5¿“æ∑’Ë 5¿“æ∑’Ë 5  ≈—°…≥– pressure-time curve ¢Õß°“√À“¬„®¥â«¬ mode °“√™à«¬À“¬„®·∫∫ SIMV-PSV
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·≈–À≈Õ¥‡≈◊Õ¥À√◊ÕÕ“®∑”„Àâ‡°‘¥°“√™à«¬À“¬„®‡°‘π

§«“¡µâÕß°“√ (inappropriate hyperventilation)

6. Pressure Controlled Ventilation (PCV)

(¿“æ∑’Ë 8)

§ÿ≥≈—°…≥–®”‡æ“– : ™à«¬°“√À“¬„®„π∑ÿ°Ê

°“√À“¬„®‡Õß¢ÕßºŸâªÉ«¬‚¥¬°≈‰° trigger ·≈– flow

∑’Ë„Àâ®–‡ªìπ decelerating flow À√◊Õ demanded flow

∑’Ë‰¡à§ß∑’Ë „Àâ§«“¡¥—π∫«°®π∂÷ß§à“·≈–µ“¡‡«≈“ inspira-

tory time ∑’Ë°”Àπ¥ ·µà§à“ tidal volume ‰¡à‰¥â∂Ÿ°

°”Àπ¥‰«â§ß∑’Ë·πàπÕπ

°“√„™âß“π : π‘¬¡„™â„πºŸâªÉ«¬‡¥Á°‡≈Á°À√◊Õ∑“√°

·√°‡°‘¥ ∑’Ë„™â§à“ PIP ¢π“¥ ŸßÊ ‡™àπ ¿“«– ARDS

À√◊Õ asthma

¢âÕ¥’ : ¡’ limit ¢Õß pressure, ¡’Õ”π“®∑–≈ÿ

∑–≈«ß Ÿà√Õ¬‚√§∑’Ë¡’æ¬“∏‘ ¿“æ‰¡à‡∑à“°—π∑—ÈßªÕ¥·≈–≈¥

§«“¡‡ ’Ë¬ß´÷Ëß‡°‘¥®“°§«“¡¥—π Ÿß‡°‘π

¢âÕ‡ ’¬ : Õ“®∑”„Àâ‡°‘¥°“√™à«¬À“¬„®‡°‘πÀ√◊Õ

πâÕ¬§«“¡µâÕß°“√ (inappropriate hyperventilation or

hypoventilation) ‡π◊ËÕß®“°§à“ tidal volume ‰¡à‰¥â∂Ÿ°

°”Àπ¥‰«â§ß∑’Ë·πàπÕπ

7. Pressure regulated volume controlled

ventilation (PRVC) or Autoflow

§ÿ≥≈—°…≥–®”‡æ“– : ‡ªìπ«‘∏’°“√™à«¬À“¬„®

·∫∫ volume control ·µà flow ∑’Ë„Àâ®–‡ªìπ decelerat-

ing flow À√◊Õ demanded flow ∑’Ë‰¡à§ß∑’Ë ‡§√◊ËÕß™à«¬

À“¬„®®–ª√—∫‡ª≈’Ë¬π flow ‚¥¬„™â√–∫∫§Õ¡æ‘«‡µÕ√å¢Õß

‡§√◊ËÕß ∑”„Àâ§à“ PIP ≈¥≈ßµË”°«à“§à“ P max ∑’Ëµ—Èß‰«â

·µà‰¥â§à“ tidal volume µ“¡∑’Ë°”Àπ¥‰«â

°“√„™âß“π : π‘¬¡„™â„πºŸâªÉ«¬´÷ËßµâÕß°“√§à“

PIP ¢π“¥ ŸßÊ À√◊Õ ¡’æ¬“∏‘ ¿“æªÕ¥‡ª≈’Ë¬π·ª≈ß

√«¥‡√Á« ‡™àπ ‚√§ÀÕ∫À◊¥∑’ËµâÕß„ à‡§√◊ËÕß™à«¬À“¬„®

¢âÕ¥’ : „Àâ tidal volume ∑’Ë·πàπÕπ·≈–≈¥

Õ—πµ√“¬®“°§«“¡¥—π¢π“¥ Ÿß

¢âÕ‡ ’¬ : „À¡à·≈–‰¡à¡’°—∫‡§√◊ËÕß™à«¬À“¬„®√ÿàπ

‡°à“

Pressure-Controlled Ventilation (PCV)
with Inverse I:E Ratio

+

0

-

Spontaneous Ventilation with
Continuous Positive Airway Pressure (CPAP)

+

0

-

¿“æ∑’Ë 8¿“æ∑’Ë 8¿“æ∑’Ë 8¿“æ∑’Ë 8¿“æ∑’Ë 8  ≈—°…≥– pressure-time curve ¢Õß°“√À“¬„®¥â«¬ mode °“√™à«¬À“¬„®·∫∫ PCV

¿“æ∑’Ë 9¿“æ∑’Ë 9¿“æ∑’Ë 9¿“æ∑’Ë 9¿“æ∑’Ë 9  ≈—°…≥– pressure-time curve ¢Õß°“√À“¬„®¥â«¬ mode °“√™à«¬À“¬„®·∫∫ CPAP
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8. Continuous positive airway pressure

(CPAP) (¿“æ∑’Ë 9)

§ÿ≥≈—°…≥–®”‡æ“– : „Àâ§«“¡¥—π§ß∑’Ë∑—Èß™à«ß

À“¬„®ÕÕ°·≈–À“¬„®‡¢â“ ‡À¡◊Õπ°—∫°“√∑”ß“π¢Õß

PEEP

°“√„™âß“π : π‘¬¡„™â„πºŸâªÉ«¬„ à∑àÕ™à«¬À“¬„®

®“°ªí≠À“∑“ß‡¥‘πÀ“¬„® à«πµâπÕÿ¥°—Èπ (upper airway

obstruction) ‡æ◊ËÕªÑÕß°—π¿“«–ªÕ¥·ø∫

¢âÕ¥’ : ßà“¬‰¡à¬ÿàß¬“°

¢âÕ‡ ’¬ : ºŸâªÉ«¬µâÕßÀ“¬„®‰¥â‡Õß·≈–æ¬“∏‘

 ¿“æ∑’ËªÕ¥πâÕ¬À√◊Õ‰¡à¡’ ‡π◊ËÕß®“°‰¡à‰¥â„Àâ§«“¡¥—π∫«°

™à«¬‡æ‘Ë¡¢÷Èπ‡≈¬„π™à«ßÀ“¬„®‡¢â“

¢âÕ¥’·≈–¢âÕ‡ ’¬¢Õß«‘∏’™à«¬À“¬„®«‘∏’µà“ßÊ æÕ

 √ÿª‰¥â‡ªìπµ“√“ß¥—ßπ’È

µ“√“ß‡ª√’¬∫‡∑’¬∫¢âÕ¥’·≈–¢âÕ‡ ’¬¢Õß«‘∏’°“√™à«¬À“¬„®„π·∫∫µà“ßÊ

Mode

Assist-control ventilation (AC)

AC volume ventilation

AC pressure-control ventilation
Pressure support ventilation (PSV)

Synchronized intermittent mandatory
ventilation (SIMV)
Controlled mechanical ventilation (CMV)

¢âÕ¥’/¢âÕ‰¥â‡ª√’¬∫
ºŸâªÉ«¬ “¡“√∂‰¥â√—∫§«“¡™à«¬‡À≈◊Õ‡æ‘Ë¡¡“°¢÷Èπ ‡¡◊ËÕºŸâªÉ«¬
¡’Õ—µ√“°“√À“¬„®‡æ‘Ë¡¢÷Èπ, ≈¥ß“π¢Õß°“√À“¬„®

(work of breathing) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√À“¬„®‡Õß
Õ¬à“ß‡¥’¬« (spontaneous breathing)
√—∫√Õßª√‘¡“µ√¢Õß tidal volume ·¡â¡’æ¬“∏‘ ¿“æªÕ¥´÷Ëß

‡°‘¥®“°§«“¡¬◊¥À¬ÿàπÀ√◊Õ§«“¡‡ ’¬¥∑“π‡ª≈’Ë¬π·ª≈ß
®”°—¥§à“§«“¡¥—π Ÿß ÿ¥, ≈¥¿¬—πµ√“¬®“°§«“¡¥—π ŸßµàÕªÕ¥
À“¬„®ºà“π‡§√◊ËÕß‚¥¬¡’ªØ‘ —¡æ—π∏å√–À«à“ßºŸâªÉ«¬·≈–‡§√◊ËÕß

™à«¬À“¬„®¡“°¢÷Èπ ·≈–≈¥ß“π¢Õß°“√À“¬„®
(work of breathing)
¡’°“√√∫°«πµàÕ°“√∑”ß“π¢ÕßÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥πâÕ¬

°≈â“¡‡π◊ÈÕÀ“¬„®‰¥âæ—°

Mode
Assist-control ventilation (AC)

AC volume ventilation
AC pressure-control ventilation

Pressure support ventilation (PSV)

Synchronized intermittent mandatory
ventilation (SIMV)
Controlled mechanical ventilation (CMV)

¢âÕ‡ ’¬/¢âÕ®”°—¥
¡’·π«‚πâ¡Õ“®®–¡’º≈µàÕ°“√∑”ß“π¢ÕßÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥,
Õ“®∑”„Àâ‡°‘¥°“√™à«¬À“¬„®‡°‘π§«“¡µâÕß°“√
(inappropriate hyperventilation)
Õ“®‡°‘¥¿¬—πµ√“¬µàÕªÕ¥®“°§«“¡¥—π Ÿß‡°‘π
Õ“®‡°‘¥°“√™à«¬À“¬„®‰¡à‡æ’¬ßæÕ À√◊Õ¡“°‡°‘π„π°√≥’§à“
§«“¡¬◊¥À¬ÿàπ·≈–§à“§«“¡‡ ’¬¥∑“π¢ÕßªÕ¥¡’°“√‡ª≈’Ë¬π
·ª≈ß
 —≠≠“π‡µ◊Õπ‡¡◊ËÕºŸâªÉ«¬À¬ÿ¥À“¬„®‡ªìπ‡æ’¬ß —≠≠“π‡µ◊Õπ
‡¡◊ËÕºŸâªÉ«¬À“¬„®‰¥â‰¡à‡æ’¬ßæÕÀ√◊ÕÀ¬ÿ¥À“¬„® ‚¥¬‰¡à¡’°“√
™à«¬‡¡◊ËÕºŸâªÉ«¬À¬ÿ¥À“¬„®, °“√µÕ∫ πÕßµàÕ°“√™à«¬À“¬„®
¢÷Èπ°—∫ªí®®—¬„π°“√À“¬„®‡Õß¢ÕßºŸâªÉ«¬¥â«¬
ß“π¢Õß°“√À“¬„® (work of breathing) ¡“°°«à“‡¡◊ËÕ‡ª√’¬∫
‡∑’¬∫°—∫°“√™à«¬À“¬„®·∫∫ assist-control
µâÕß°“√¬“πÕπÀ≈—∫·≈–/À√◊Õ¬“§≈“¬°≈â“¡‡π◊ÈÕ, Õ“®®–¡’º≈
µàÕ°“√∑”ß“π¢ÕßÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥
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Guideline „π°“√µ—Èß‡§√◊ËÕß™à«¬À“¬„®‡∫◊ÈÕßµâπ12

1. ‡≈◊Õ° mode ¢Õß‡§√◊ËÕß™à«¬À“¬„®∑’Ë§ÿâπ‡§¬

¡“°∑’Ë ÿ¥ ‚¥¬®ÿ¥ª√– ß§å¢Õß°“√™à«¬À“¬„®§◊Õ„Àâ°“√™à«¬

À“¬„®‡æ◊ËÕ∑”„Àâ¡’°“√·≈°‡ª≈’Ë¬π°ä“´∑’Ë‡æ’¬ßæÕ (ade-

quate oxygenation/ventilation) ≈¥ß“π ÷́Ëß‡°‘¥®“°°“√

À“¬„® (reduced work of breathing) À“¬„®¡’ªØ‘ —¡æ—π∏å

°—∫‡§√◊ËÕß™à«¬À“¬„® (synchrony between patient and

ventilator)12,17 À≈’°‡≈’Ë¬ß°“√„™â§«“¡¥—π¢π“¥ Ÿß (avoi-

dance of high end-inspiration pressures)

2. §«√µ—Èßª√‘¡“≥§«“¡‡¢â¡¢âπÕÕ°´‘‡®π¢π“¥ Ÿß

°àÕπ Õ“®µ—Èß‚¥¬„™âÕÕ°´‘‡®π FiO2 1.0 °àÕπ·≈â«§àÕ¬Ê

≈¥¢π“¥≈ß‡æ◊ËÕæ¬“¬“¡§ß§à“§«“¡Õ‘Ë¡µ—«ÕÕ°´‘‡®π„π

‡≈◊Õ¥ (oxygen saturation, SaO2) „Àâ‰¥âª√–¡“≥ 92-

95% „π√“¬∑’Ë¡’§«“¡º‘¥ª°µ‘¢ÕßªÕ¥√ÿπ·√ß ‡™àπ¿“«–

Acute Respiratory Distress Syndrome (ARDS) Õ“®

¬Õ¡√—∫∑’Ë§à“§à“§«“¡Õ‘Ë¡µ—«ÕÕ°´‘‡®π„π‡≈◊Õ¥¡“°°«à“

À√◊Õ‡∑à“°—∫ 88%12,18

3. ‡√‘Ë¡µâπ§«√µ—Èßª√‘¡“µ√ tidal volume ª√–¡“≥

8-10 ¡≈. µàÕπÈ”Àπ—°µ—« 1 °‘‚≈°√—¡„π°√≥’∑—Ë«‰ª À√◊Õ

Õ“®‡√‘Ë¡µ—Èß„π¢π“¥ 10-12 ml µàÕπÈ”Àπ—°µ—« 1 °‘‚≈°√—¡

„πºŸâªÉ«¬ neuromuscular disease ‡æ◊ËÕ„Àâ°“√À“¬„®

‰¥âµ“¡‡§√◊ËÕß „π√“¬∑’Ë¡’§«“¡º‘¥ª°µ‘¢ÕßªÕ¥√ÿπ·√ß

‡™àπ¿“«– Acute Respiratory Distress Syndrome

(ARDS) Õ“®‡√‘Ë¡µ—Èß∑’Ë¢π“¥ 5-8 ¡≈. µàÕπÈ”Àπ—°µ—« 1

°‘‚≈°√—¡·≈–§«“¡¥—π™à«ß plateau pressure πâÕ¬°«à“

30 ¡¡.πÈ”

4. ‡≈◊Õ°Õ—µ√“°“√À“¬„®∑’Ë‡À¡“– ¡‡æ◊ËÕ„Àâ‰¥â°“√

À“¬„®µàÕπ“∑’∑’Ë‡À¡“– ¡°—∫‚√§·≈–≈—°…≥–∑“ß§≈‘π‘°

‚¥¬ª√—∫º≈µ“¡§à“°ä“´„π‡≈◊Õ¥17

5. æ¬“¬“¡ª√—∫„™â PEEP „π„π√“¬∑’Ë¡’§«“¡º‘¥

ª°µ‘¢ÕßªÕ¥√ÿπ·√ß∑—Ë«‰ª (diffuse lung injury) ‡æ◊ËÕ

æ¬“¬“¡∑”„Àâ°“√„™âÕÕ° ‘́‡®π≈¥≈ß ·≈–æ¬“¬“¡À“§à“

PEEP ∑’Ë‡À¡“– ¡  à«π„À≠àÕ¬Ÿà∑’Ëª√–¡“≥ 5- 10 ¡¡.πÈ”

‚¥¬Õ“®Õ“»—¬¥Ÿ§à“ pressuse-volume curves À√◊Õ°“√

‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“µ√ tidal volume §à“°ä“´„π‡≈◊Õ¥

À√◊Õ¿“æ‡Õ°´å‡√¬åªÕ¥‡æ◊ËÕ¥Ÿ overinflation ·≈–§«√µ‘¥

µ“¡º≈∑’Ë‰¡àæ÷ßª√– ß§å®“° PEEP5 ‡™àπ barotrauma

§«“¡¥—π‡≈◊Õ¥µË” À√◊Õ°“√·≈°‡ª≈’Ë¬π°ä“´·¬à≈ß„π°√≥’

overinflation

6. µ—Èß§à“§«“¡‰«¢Õß trigger ∑’Ë‡À¡“– ¡‚¥¬

æ¬“¬“¡„Àâ¡’ªØ‘ —¡æ—π∏å√–À«à“ßºŸâªÉ«¬°—∫‡§√◊ËÕß™à«¬

À“¬„®¡“°∑’Ë ÿ¥‚¥¬∑’Ë ‰¡àµ—ÈßµË”‡°‘π‰ª®π°√–∑—Ëß‡°‘¥‡§√◊ËÕß

™à«¬À“¬„®∑”ß“π‡Õß (autocycling)

7. §«√√–¡—¥√–«—ß„π°“√„™âÕ—µ√“ à«π¢Õß√–¬–

‡«≈“À“¬„®ÕÕ°∑’Ë‡À¡“– ¡ „πºŸâªÉ«¬ ÷́Ëß¡’§«“¡‡ ’Ë¬ßµàÕ

°“√‡°‘¥ air trapping ‡π◊ËÕß®“°°“√‡°‘¥ autoPEEP18

∑’Ë‰¡àµâÕß°“√‰¥â (¿“æ∑’Ë 10)

8. „π°√≥’´÷ËßºŸâªÉ«¬¡’°“√·≈°‡ª≈’Ë¬π°ä“´∑’Ë‰¡à¥’

·≈–µâÕß°“√‡§√◊ËÕß™à«¬À“¬„®¢π“¥ Ÿß§«√§”π÷ß∂÷ß°“√„™â

¬“πÕπÀ≈—∫¢π“¥ Ÿß·≈–À√◊Õ¬“§≈“¬°≈â“¡‡π◊ÈÕ√à«¡¥â«¬

9. §«√ª√÷°…“À√◊Õæ‘®“√≥“ àßµàÕ„π°√≥’∑’Ë‡°‘π

¢’¥§«“¡ “¡“√∂„π°“√¥Ÿ·≈À√◊Õª√—∫‡ª≈’Ë¬π‰ª„π ∂“π

∑’Ë́ ÷Ëß¡’§«“¡™”π“≠À√◊Õ¡’»—°¬¿“æ„π°“√¥Ÿ·≈ºŸâªÉ«¬ À√◊Õ

‡æ◊ËÕ°“√™à«¬À“¬„®·∫∫ Non-conventional mechanical

ventilation

 √ÿª
ªí®®ÿ∫—π¡’«‘∏’„À¡àÊ „π°“√™à«¬À“¬„®´÷Ëß¡‘‰¥â‡¢’¬π

‰«â„π∑’Ëπ’È ·µàÕ¬à“ß‰√°Áµ“¡ «‘∏’°“√µ—Èß™à«¬À“¬„® (mode

of mechanical ventilation) ‡ªìπ à«πÀπ÷Ëß‡∑à“π—Èπ„π°“√

¥Ÿ·≈√—°…“ºŸâªÉ«¬ °“√¥Ÿ·≈‡Õ“„®„ àºŸâªÉ«¬ °“√‡¢â“„®∂÷ß

æ¬“∏‘ ¿“æ¢Õß‚√§∑’ËºŸâªÉ«¬‡ªìπº≈°√–∑∫®“°∑àÕ™à«¬

À“¬„® ·≈–°“√„™â‡§√◊ËÕß™à«¬À“¬„®°—∫Õ«—¬«–Õ◊Ëπ¢â“ß

‡§’¬ß ‡™àπÀ—«„® À≈Õ¥‡≈◊Õ¥  ¡Õß5,6,7,12 µ≈Õ¥®πº≈

®“°°“√„™â¬“πÕπÀ≈—∫À√◊Õ¬“§≈“¬°≈â“¡‡π◊ÈÕ ≈â«π ‡ªìπ

»“ µ√å·≈–»‘≈ªáπÕ°‡Àπ◊Õ‰ª®“°°“√Õà“π„πµ”√“ ¥—ßπ—Èπ

°“√¥Ÿ·≈ºŸâªÉ«¬Õ¬à“ß„°≈â™‘¥ °“√∑¥≈Õßª√—∫·µàß·≈–

ª√– ∫°“√≥å §«“¡™”π“≠∑’Ë‡æ‘Ë¡¢÷Èπ§ß™à«¬„π°“√¥Ÿ·≈

ºŸâªÉ«¬¥â«¬‡§√◊ËÕß™à«¬À“¬„®‰¥âÕ¬à“ß√“∫√◊Ëπ ·≈–¡’º≈

·∑√°´âÕπ®“°‡§√◊ËÕß™à«¬À“¬„®πâÕ¬∑’Ë ÿ¥µàÕ‰ª
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Auto-PEEPset PEEP

Pplat

PIP

Compliance
tidal volumeP

re
ss

ur
e

Resistance
flow

Total
PEEP

Time

The difference between PIP and Pplat is determined by airways resis-
tance and end-inspiratory flow. Total PEEP is the sum of the set PEEP
and auto-PEEP.
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