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°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®
(Weaning from Ventilatory Support)

Õ¿‘√—°…å  ª“≈«—≤πå«‘‰™¬

8

°“√À¬à“‡§√◊ËÕß™à«¬À“¬„® (weaning from ventilatory support) §◊Õ°“√≈¥°“√™à«¬À“¬„®„πºŸâªÉ«¬∑’Ë
„™â‡§√◊ËÕß™à«¬À“¬„® ®“°°“√∑’Ë¡’√–∫∫À“¬„®≈â¡‡À≈« À√◊Õ¡’§«“¡®”‡ªìπµâÕß„™â‡§√◊ËÕß™à«¬À“¬„®¥â«¬ “‡ÀµÿÕ–‰√
°Áµ“¡ ®π°≈—∫¡“À“¬„®‰¥â‡ÕßÀ√◊ÕÀ¬ÿ¥„™â‡§√◊ËÕß™à«¬À“¬„®‰¥â„π∑’Ë ÿ¥

°“√„™â‡§√◊ËÕß™à«¬À“¬„®‡ªìπ‡«≈“π“π‚¥¬‰¡à®”‡ªìπ∑”„Àâ‡°‘¥‚√§·∑√°´âÕπ‡æ‘Ë¡¢÷Èπ§◊Õ °“√µ‘¥‡™◊ÈÕ‚¥¬‡©æ“–
„π√–∫∫∑“ß‡¥‘πÀ“¬„® ‚√§·∑√°´âÕπ¢ÕßÀ≈Õ¥≈¡∑’Ë‡°‘¥®“°°“√§“∑àÕ™à«¬À“¬„®‰«â‡ªìπ‡«≈“π“π §à“„™â®à“¬„π
ÀÕºŸâªÉ«¬«‘°ƒµ‘∑’Ë¡’√“§“·æß °“√µ‘¥µàÕ ◊ËÕ “√√–À«à“ßºŸâªÉ«¬°—∫≠“µ‘À√◊Õ·æ∑¬å∑”‰¥â≈”∫“° πÕ°®“°π’ÈºŸâªÉ«¬¬—ß
¡’§«“¡‡®Á∫ª«¥®“°°“√∑’ËµâÕß„ à∑àÕ™à«¬À“¬„®‰«â„πÀ≈Õ¥≈¡ ¡’ºŸâªÉ«¬∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„®∂÷ß√âÕ¬≈– 37 ∑’ËÀ¬ÿ¥
°“√„™â‡§√◊ËÕß‰¡à‰¥â ́ ÷ËßºŸâªÉ«¬‡À≈à“π’È®–‡ ’¬™’«‘µ‡Õß√âÕ¬≈– 17  à«πºŸâªÉ«¬∑’Ë‡À≈◊Õ§◊Õ√âÕ¬≈– 20 À¬à“‡§√◊ËÕß‰¡à ”‡√Á®
·≈–µâÕß‡ ’¬™’«‘µ„π∑’Ë ÿ¥®“°°“√∂Õπ°“√„™â‡§√◊ËÕß1

§”∂“¡∑’Ë ”§—≠¢Õß°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®§◊Õ ºŸâªÉ«¬√“¬„¥∫â“ß∑’Ë‡√“§«√æ‘®“√≥“«à“æ√âÕ¡∑’Ë®–À“¬„®
‰¥â‡ÕßÀ√◊Õ‡√‘Ë¡∑”°“√À¬à“‡§√◊ËÕß ¡’«‘∏’°“√Õ¬à“ß‰√∫â“ß∑’Ë„™â„π°“√À¬à“‡§√◊ËÕß ·≈–∂â“ºŸâªÉ«¬‰¡à “¡“√∂À¬à“‡§√◊ËÕß‰¥â
¡’ “‡Àµÿ®“°Õ–‰√‡æ◊ËÕ∑”°“√·°â ‰¢

¢âÕ∫àß™’È∑’Ë®–‡√‘Ë¡∑”°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®
¢âÕ∫àß™’È∑’Ë ”§—≠∑’Ë ÿ¥∑’Ë„™â„π°“√µ—¥ ‘π„®‡√‘Ë¡∑”°“√À¬à“‡§√◊ËÕß§◊Õ ‚√§À√◊Õ “‡Àµÿ∑’Ë∑”„ÀâºŸâªÉ«¬µâÕß„™â

‡§√◊ËÕß™à«¬À“¬„®π—Èπ‰¥â√—∫°“√√—°…“·°â‰¢®πºŸâªÉ«¬¡’Õ“°“√¥’¢÷Èπ ‡™àπ ºŸâªÉ«¬‚√§À◊¥∑’Ë¡’Õ“°“√ÀÕ∫¡“°®π‡°‘¥¿“«–
√–∫∫À“¬„®≈â¡‡À≈« ‡¡◊ËÕ‰¥â√—∫°“√√—°…“®πÕ“°“√¥’¢÷Èπ ‡ ’¬ß wheezing À“¬‰ª °Á§«√‰¥â√—∫°“√æ‘®“√≥“∑’Ë®–
‡√‘Ë¡∑”°“√À¬à“‡§√◊ËÕß ºŸâªÉ«¬∫“ß√“¬∑’ËµâÕß„™â‡§√◊ËÕß™à«¬À“¬„®‚¥¬∑’Ë·æ∑¬åºŸâ√—°…“‰¡à∑√“∫«à“¡’Õ–‰√‡ªìπ “‡Àµÿ¢Õß‚√§
¡’º≈„Àâ “‡Àµÿπ—Èπ¬—ß‰¡à‰¥â√—∫°“√·°â ‰¢ ‚Õ°“ ∑’ËºŸâªÉ«¬®–À¬ÿ¥‡§√◊ËÕß™à«¬À“¬„®‰¥âπ—Èπ≈¥≈ß

ºŸâªÉ«¬∑’Ë‡°‘¥√–∫∫°“√À“¬„®≈â¡‡À≈«∫“ß√“¬‡ªìπ‚√§∑’Ë·°â ‰¢„ÀâÀ“¬¢“¥‰¡à‰¥â ‡™àπ ‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß
‚√§∑“ß√–∫∫ª√– “∑∫“ß™π‘¥ ‚√§°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√À“¬„®ÕàÕπ·√ß À√◊Õ‚√§À—«„®≈â¡‡À≈«‡√◊ÈÕ√—ß §«√‰¥â√—∫
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Ë‡ªìπ “‡Àµÿ„Àâº’âπ ·≈–‚√§·∑√°´âÕπµà“ßÊ ∑ÿ°“√§âπÀ“ªí®®—¬°√–µ
À√◊Õ·°â ‰¢∑’Ë‡À¡“– ¡ ´÷Ëß™à«¬„ÀâºŸâªÉ«¬¡’‚Õ°“ À¬à“‡§√◊ËÕß™à«¬À“¬„®‰¥â‡æ‘Ë¡¢÷Èπ2 

ËÕ„Àâ°“√√—°…“ ◊Èπ ‡æ÷ËÕ¬ÀÕ∫¡“°¢◊ªÉ«¬¡’Õ“°“√‡ÀπŸâ

‡°≥±å∑’Ë™à«¬„π°“√µ—¥ ‘π„®À¬à“‡§√◊ËÕß™à«¬À“¬„®
Èπ¥—ß‰¥â°≈à“«¡“·≈â« ÷Ë¡¥’¢‘Ë‡ªìπ “‡Àµÿ‡√’ËÕ‚√§∑◊Èπ ®–∑”‡¡—ËÕß™à«¬À“¬„®π◊Ë¡∑”°“√À¬à“‡§√‘Ë®–‡√’°“√µ—¥ ‘π„®∑

·µàºŸâªÉ«¬ à«πÀπ÷Ëß·æ∑¬å‰¡àÕ“®µ—¥ ‘π„®‰¥â·πà«à“§«√®–À¬ÿ¥‡§√◊ËÕß™à«¬À“¬„®‰¥âÀ√◊Õ¬—ß °“√¡’‡°≥±å«—¥∑’Ë·πàπÕπ
™à«¬„π°“√µ—¥ ‘π«à“ºŸâªÉ«¬√“¬„¥¡’‚Õ°“ ª√– ∫§«“¡ ”‡√Á® À√◊Õ≈â¡‡À≈«µàÕ°“√À¬à“‡§√◊ËÕß™à«¬À“¬„® °Á®–™à«¬
„Àâµ—¥ ‘π„®„π°“√À¬à“‡§√◊ËÕß ·≈–¡’§«“¡¡—Ëπ„®„π°“√√—°…“¡“°¢÷Èπ 

ºŸâªÉ«¬∑’Ë®–°≈—∫¡“À“¬„®‰¥â‡Õß§«√¡’√–∫∫À“¬„®∑’Ë∑”ß“π‰¥â‡ªìπª°µ‘ À√◊Õ‡°◊Õ∫ª°µ‘ ‡ªìπ∑’Ë∑√“∫°—π¥’Õ¬Ÿà
·≈â««à“√–∫∫À“¬„®π—Èπª√–°Õ∫¥â«¬ 

ë √–∫∫ª√– “∑·≈–°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√À“¬„® ‡√‘Ë¡®“°√–∫∫ª√– “∑ à«π°≈“ß∑’Ë§«∫§ÿ¡°“√À“¬„®
·≈â« àß„¬ª√– “∑≈ß¡“∑“ß°â“π ¡Õß ‰¢ —πÀ≈—ß ‡ âπª√– “∑∑’ËÕÕ°®“°‰¢ —πÀ≈—ß¡“¬—ß°≈â“¡‡π◊ÈÕ ·≈–°≈â“¡‡π◊ÈÕ
∑’Ë„™â„π°“√À“¬„® µ“¡≈”¥—∫ 

ë ªÕ¥ ª√–°Õ∫¥â«¬ ‡ âπ‡≈◊Õ¥„πªÕ¥, ‡π◊ÈÕªÕ¥ ·≈–À≈Õ¥≈¡ 

ë √–∫∫∑’Ë ”§—≠Õ’°√–∫∫Àπ÷Ëß §◊Õ √–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥∑’Ë§Õ¬ Ÿ∫©’¥‡≈◊Õ¥¡“·≈°‡ª≈’Ë¬π°ä“´∑’ËªÕ¥ 

∂â“‡°‘¥§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–„¥Õ«—¬«–Àπ÷Ëß∑’Ë„™â„π°“√À“¬„® °ÁÕ“®¡’º≈„Àâ‡°‘¥√–∫∫À“¬„®≈â¡‡À≈«¢÷Èπ
‰¥â „π∑“ß°≈—∫°—π§«“¡º‘¥ª°µ‘‡æ’¬ßÕ«—¬«–‡¥’¬«°ÁÕ“®¡’º≈„ÀâºŸâªÉ«¬‰¡àÕ“®À¬ÿ¥°“√„™â‡§√◊ËÕß™à«¬À“¬„®‰¥â ¥—ßπ—Èπ

„π°“√À“¬„® ’Ë®÷ß§«√ª√–‡¡‘π‰¥â§√Õ∫§≈ÿ¡∂÷ß ¡√√∂¿“æ¢ÕßÕ«—¬«–∑’¥’ËËÕß∑◊„™â™à«¬µ—¥ ‘π„®∑”°“√À¬à“‡§√’Ë‡°≥±å∑ „™â
∑—ÈßÀ¡¥ „™â‡§√◊ËÕß¡◊Õ∑’ËÀ“‰¥â„π‚√ßæ¬“∫“≈∑—Ë«‰ª ·≈–∑”°“√«—¥‰¥âßà“¬‚¥¬·æ∑¬åÀ√◊Õæ¬“∫“≈ ‡°≥±å∑’Ë∫àß«à“ºŸâªÉ«¬ 
§«√‡√‘Ë¡∑”°“√À¬à“‡§√◊ËÕß‰¥â¥—ß µ“√“ß∑’Ë 1 

µ“√“ß∑’Ë 1  ‡°≥±å∑’Ë∫àß«à“ºŸâªÉ«¬§«√‡√‘Ë¡∑”°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®3, 4 (weaning criteria) 

1. ºŸâªÉ«¬‰Õ‰¥â·√ß¥’æÕ ¡§«√ Õ“® —ß‡°µ‰¥â¢≥–∑”°“√¥Ÿ¥‡ ¡À– 
2. ‰¡à„™â¬“‡æ‘Ë¡§«“¡¥—π (vasopressor agents) ·≈–‰¡à¡’¿“«–°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π 
3. Partial pressure of arterial oxygen / fractional of inspired oxygen (PaO2/FiO2) > 200 
4. Positive end-expiratory pressure (PEEP) < 5 cm of water 
5. Respiratory rate / tidal volume (f/Vt) < 100 breaths/min/L 

®–‡ÀÁπ‰¥â«à“‡°≥±å∑’Ë∫àß«à“ºŸâªÉ«¬§«√‡√‘ ËÕßπ’È §√Õ∫§≈ÿ¡√–∫∫À“¬„®‡°◊Õ∫∑—Ë¡∑”°“√À¬à“‡§√◊ ÈßÀ¡¥ §◊Õ 
√–∫∫ª√– “∑·≈–°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√À“¬„®ª√–‡¡‘π‰¥â®“°°“√∑’ËºŸâªÉ«¬‰Õ‰¥â·√ß √–∫∫À—«„®À≈Õ¥‡≈◊Õ¥∑’Ë‰¡àµâÕß 
„™â¬“‡æ‘Ë¡§«“¡¥—π °“√·≈°‡ª≈’Ë¬π°ä“´∑’Ë«—¥‰¥â®“° PaO2/FiO2 √à«¡°—∫°“√„™â PEEP „π¢π“¥µË” 

°“√µ√«® Õ∫ lung mechanics ¢ÕßºŸâªÉ«¬‚¥¬°“√«—¥§à“ respiratory rate/tidal volume (§à“ tidal 
volume „™âÀπà«¬‡ªìπ≈‘µ√) ‚¥¬„Àâ«—¥„π™à«ß∑’ËºŸâªÉ«¬À“¬„®‡Õß‚¥¬‰¡à‰¥â‡§√◊ËÕß™à«¬À“¬„®π“π 1 π“∑’ ́ ÷Ëß‡ªìπ‡°≥±å 
∑’Ë„™â«—¥∑’Ë¡’§à“§«“¡®”‡æ“–·≈–§«“¡‰«¥’∑’Ë ÿ¥ (µ“√“ß∑’Ë 2) ∂â“§à“∑’Ë«—¥‰¥â¡“°°«à“ 100 breaths/min/L π—Èπ∫Õ°∂÷ß
¿“«–∑’ËºŸâªÉ«¬À“¬„®‡√Á« ·≈– µ◊Èπ (rapid shallow breathing) ́ ÷Ëß¡’ “‡Àµÿ®“°°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√À“¬„®ÕàÕπ·√ß 
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(respiratory muscle weakness) À√◊Õ ºŸâªÉ«¬µâÕß„™â·√ß¡“°‡æ◊ËÕ∑”°“√À“¬„® (increased respiratory muscle 
workload)3 

ºŸâªÉ«¬∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„®π“π°«à“ 24 ™—Ë«‚¡ß∑ÿ°√“¬ §«√‰¥â√—∫°“√·°â ‰¢ “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥‚√§ ‡¡◊ËÕ‡√‘Ë¡ 
¡’Õ“°“√‚√§√–∫∫À“¬„®≈â¡‡À≈«¥’¢÷Èπ §«√‰¥â√—∫°“√µ√«® Õ∫∑ÿ°‡™â“«à“ºà“π‡°≥±å¥—ß°≈à“«À√◊Õ‰¡à ‡æ◊ËÕ„Àâ‚Õ°“  
ºŸâªÉ«¬‰¥â‡√‘Ë¡∑”°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®5 

µ“√“ß∑’Ë 2 §«“¡‰«·≈–§«“¡®”‡æ“–¢Õß‡°≥±å∑’Ë„™â«—¥ lung mechanics ‡æ◊ËÕ™à«¬„π°“√µ—¥ ‘π„®À¬à“‡§√◊ËÕß™à«¬ 
À“¬„®3 

Index Threshold value Sensitivity Specificity 
Spontaneous minute ventilation < 15 L/minute 0.78 0.18 
Spontaneous tidal volume > 325 ml 0.97 0.54 
Maximal inspiratory pressure < - 15 cm H2O 1.00 0.11 
Dynamic compliance > 22 ml/cm H2O 0.72 0.50 
Static compliance > 33 ml/cm H2O 0.75 0.36 
Respiratory rate / tidal volume < 105 0.97 0.64 

«‘∏’°“√À¬à“‡§√◊ËÕß™à«¬À“¬„® 
‡¡◊ËÕºŸâªÉ«¬æ√âÕ¡∑’Ë®–∑”°“√À¬à“‡§√◊ËÕß™à«¬À“¬„® ¡’¢âÕ∑’Ë§«√æ‘®“√≥“Õ¬Ÿà 4 ¢âÕ §◊Õ 

1. ¢—ÈπµÕπ„π°“√À¬à“‡§√◊ËÕß∑”Õ¬à“ß‰√∫â“ß 

2. °“√∂Õ¥∑àÕ™à«¬À“¬„® 

3. ‡°≥±å∑’Ë„™â„π°“√æ‘®“√≥“«à“ºŸâªÉ«¬§«√°≈—∫¡“„™â‡§√◊ËÕß™à«¬À“¬„® À√◊ÕÀ¬ÿ¥°“√À¬à“‡§√◊ËÕß 

4. «‘∏’°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®¡’°’Ë«‘∏’ ·≈–«‘∏’‰Àπ∑’Ë‡À¡“– ¡°—∫ºŸâªÉ«¬¢Õß‡√“ 

1. ¢—ÈπµÕπ°“√À¬à“‡§√◊ËÕß™à«¬À“¬„® 

ë §«√‡√‘Ë¡„πµÕπ‡™â“„π¢≥–∑’Ë¡’·æ∑¬å·≈–æ¬“∫“≈Õ¬Ÿàæ√âÕ¡ ‚¥¬‡©æ“–°√≥’ºŸâªÉ«¬∑’ËÕ“®µâÕß„ à∑àÕ
™à«¬À“¬„®„À¡à 

ë ºŸâªÉ«¬∑’Ë√Ÿâ ÷°µ—«¥’§«√‰¥â√—∫§”Õ∏‘∫“¬∂÷ß¢— ËÕß‡æ◊ÈπµÕπ„π°“√À¬à“‡§√◊ ËÕ®–‰¥â„Àâ§«“¡√à«¡¡◊Õ ·≈– 
æ¬“¬“¡À“¬„®¥â«¬µ—«‡Õß¡“°¢÷Èπ 

ë ∂â“ºŸâªÉ«¬‰¡à¡’¢âÕÀâ“¡„π°“√π—ËßÀ—« Ÿß §«√®—¥„ÀâºŸâªÉ«¬Õ¬Ÿà„π∑à“π—Ëß ´÷Ëß‡ªìπ∑à“∑’Ë°√–∫—ß≈¡À¥µ—«‰¥â¥’ 
¢÷Èπ 

ë §«√À¬ÿ¥¬“∑’Ë∑”„Àâ¡’Õ“°“√ßà«ß´÷¡„π¢≥–∑”°“√À¬à“‡§√◊ËÕß 

ë º’Ë„π√–À«à“ß∑ ËπÀ—«„®‰øøÑ“ ◊ËÕß§«√¡’°“√«—¥§à“ oxygen saturation ·≈–§≈◊ªÉ«¬°”≈—ß∑”°“√À¬à“‡§√Ÿâ
°Á®–™à«¬„Àâ°“√µ‘¥µ“¡Õ“°“√ºŸâªÉ«¬‰¥â¥’¢÷Èπ 
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2. °“√∂Õ¥∑àÕ™à«¬À“¬„®

¢âÕÀâ“¡„π°“√∂Õ¥∑àÕ™à«¬À“¬„®§«√‰¥â√—∫°“√æ‘®“√≥“ ’¡Ë«‚¡ß ·≈–‰¡—ËÀ“¬„®‰¥â‡Õßπ“π 1 ∂÷ß 2 ™
∂Õ¥∑àÕ ·≈–‰¥â√—∫°“√¥Ÿ·≈Õ¬à“ß„°≈â™‘¥Õ¬à“ßπâÕ¬Õ’° 24 ™—Ë«‚¡ß ¡’ºŸâªÉ«¬∫“ß√“¬∑’ËÀ¬ÿ¥°“√„™â‡§√◊ËÕß™à«¬À“¬„®
‰ª‰¥â·≈â«π—Èπ Õ“®µâÕß§“∑àÕ™à«¬À“¬„®‰«â°àÕπ ¡—°æ∫„π°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’Õ“°“√´÷¡À√◊Õ‰¡à√Ÿâ ÷°µ—« (‡™àπ ¡’ªí≠À“
∑“ß√–∫∫ª√– “∑ à«π°≈“ß ‡™àπ ‚√§‡ âπ‡≈◊Õ¥„π ¡Õß·µ°À√◊Õµ’∫ Õÿ∫—µ‘‡ÀµÿµàÕ»’√…– ́ ÷Ëß∑“ß‡¥‘πÀ“¬„® à«πµâπ
¢ÕßºŸâªÉ«¬‡À≈à“π’ÈªÑÕß°—π°“√ ”≈—°πÈ”≈“¬À√◊Õ‡»…Õ“À“√ ‡°‘¥≈‘Èπµ°‰ªÕÿ¥°—Èπ∑“ß‡¥‘πÀ“¬„®) ¡’°“√ collapse ¢Õß
∑“ß‡¥‘πÀ“¬„® à«πµâπ ·≈–„πºŸâªÉ«¬∑’Ë‰Õ‰¥â ‰¡à·√ß ¥—ßπ—Èπ®÷ß¡’§«“¡®”‡ªìπ∑’ËµâÕß§“∑àÕ™à«¬À“¬„®‰«â°àÕπ„πºŸâªÉ«¬ 
‡À≈à“π’È6,7 

3. ‡°≥±å∑’Ë„™â„π°“√æ‘®“√≥“«à“ºŸâªÉ«¬§«√°≈—∫¡“„™â‡§√◊ËÕß™à«¬À“¬„® À√◊ÕÀ¬ÿ¥°“√À¬à“‡§√◊ËÕß 

ºŸâªÉ«¬∑’Ë‡√‘Ë¡À¬à“‡§√◊ËÕß‰ª·≈â« ‡°‘¥¡’Õ“°“√∑’Ë· ¥ß«à“À¬à“‡§√◊ËÕßÀ“¬„®µàÕ‰ª‰¡à‰¥â ¥—ßµ“√“ß∑’Ë 3 °Á§«√ 
°≈—∫¡“„™â‡§√◊ËÕß™à«¬À“¬„® „ÀâºŸâªÉ«¬‰¥âæ—°Õ¬à“ßπâÕ¬ 24 ™—Ë«‚¡ß ·≈–§«√À“ “‡Àµÿ«à“‡°‘¥®“°Õ–‰√ ·≈–∑”°“√ 
·°â ‰¢ “‡Àµÿ‡ ¡Õ°àÕπ∑’Ë®–‡√‘Ë¡„Àâ∑”°“√À¬à“‡§√◊ËÕß„À¡à 

µ“√“ß∑’Ë 3  ¢âÕ∫àß™’È„π°“√À¬ÿ¥ °“√À¬à“‡§√◊ËÕß™à«¬À“¬„®8 

Respiratory rate > 35 §√—Èß/π“∑’ Õ¬à“ßπâÕ¬ 5 π“∑’
Heart rate > 140 §√—Èß/π“∑’
Systolic blood pressure > 180 À√◊Õ < 90 mm Hg 
Oxygen saturation < 90 % 
Diaphoresis, cyanosis, agitation or anxiety 

’ªÉ«¬∑Ÿâº à

4. «‘∏’°“√À¬à“‡§√◊ËÕßÀ“¬„® 

‚¥¬∑—Ë«‰ª¡’Õ¬Ÿà 3 «‘∏’ §◊Õ °“√„™â T-piece (À√◊Õ continuous positive airway pressure, CPAP ∑’Ë 
µàÕ®“°‡§√◊ËÕß™à«¬À“¬„®), Synchronized Intermittent Mandatory Ventilation (SIMV) ·≈– Pressure Sup-
port Ventilation (PSV) °“√‡≈◊Õ°„™â«‘∏’‰Àπ°Áµ“¡¡’‚Õ°“ À¬ÿ¥°“√„™â‡§√◊ËÕß·≈–∂Õ¥∑àÕ™à«¬À“¬„®‰¥â ”‡√Á® 
„°≈â‡§’¬ß°—π ∂â“ºŸâªÉ«¬π—Èπæ√âÕ¡∑’Ë®–°≈—∫¡“À“¬„®‰¥â‡Õß ‡«≈“∑’Ë„™â„π°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®‰¥â ”‡√Á®π—Èπæ∫«à“
T-piece „™â‡«≈“ —Èπ°«à“„™â SIMV À√◊Õ PSV §◊Õ T-piece „™â‡«≈“‡©≈’Ë¬‡æ’¬ß 3 «—π „π¢≥–∑’Ë PSV „™â‡«≈“‡©≈’Ë¬ 
4 «—π ·≈– SIMV „™â‡«≈“‡©≈’Ë¬∂÷ß 5 «—π ¥—ßπ—Èπ®÷ß§«√æ‘®“√≥“‡≈◊Õ° T-piece „π°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®°àÕπ
«‘∏’Õ◊Ëπ8 

¡’°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√À¬à“‡§√◊ËÕß¥â«¬ PSV À√◊Õ T-piece „π°≈ÿà¡ºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß∑’Ë
„™â‡§√◊ËÕß™à«¬À“¬„®π“π°«à“ 15 «—π °Á¬—ß¬◊π¬—π«à“∑—Èß Õß«‘∏’™à«¬„ÀâºŸâªÉ«¬À¬à“‡§√◊ËÕß‰¥â ”‡√Á®‡∑à“°—π ‚¥¬∑’Ë T-piece
¡’·π«‚πâ¡∑’Ë®–„™â‡«≈“„π°“√À¬à“‡§√◊ËÕß —Èπ°«à“9 

¡’√“¬ß“π°“√»÷°…“À≈“¬©∫—∫∑’Ë¬◊π¬—π«à“°“√¡’ protocol weaning ∑’Ë¥’π—Èπ™à«¬„π°“√À¬à“‡§√◊ËÕß„Àâ 
 ”‡√Á®¡“°¢÷Èπ ≈¥‡«≈“·≈–≈¥ß“π¢Õß·æ∑¬å≈ß‰¥â4,5,8,10 µ—«Õ¬à“ß¢Õß protocol weaning · ¥ß¥—ßµ“√“ß∑’Ë 4 
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µ“√“ß∑’Ë 4  µ—«Õ¬à“ß¢Õß protocol weaning

‡√‘Ë¡µâπ 

 ‘Èπ ÿ¥ 

ºŸâªÉ«¬æ√âÕ¡À¬ÿ¥‡§√◊ËÕß™à«¬À“¬„® (1) 

ºŸâªÉ«¬ “¡“√∂∑π°“√À“¬„® 
‚¥¬„™â T-piece „π 1-2 ™¡ 

À¬ÿ¥„™â‡§√◊ËÕß™à«¬À“¬„®
·≈–æ‘®“√≥“∂Õ¥∑àÕ™à«¬À“¬„® 

·®âß·æ∑¬å‡®â“¢Õß‰¢â ·≈–Õ∏‘∫“¬„ÀâºŸâªÉ«¬ 
‡¢â“„®∂÷ß«‘∏’°“√À¬à“‡§√◊ËÕß‚¥¬„™â T-piece 

∂Õ¥∑àÕ™à«¬À“¬„® 

O2 saturation > 92 % 

„™â‡§√◊ËÕßÀ“¬„® 
µ“¡‡¥‘¡ 

à„™à 

„™à 

„™à 

‰¥â 

¡’¢âÕÀâ“¡ 

À“ “‡Àµÿ∑’ËÀ¬à“‡§√◊ËÕß 

à‰¥â (3) °≈—∫‰ª„™â‡§√◊ËÕß
™à«¬À“¬„®„À¡à 

À“¬„®‚¥¬„™â °ä“´ÕÕ°´‘‡®π„Àâ ‰¥â 

ª√–‡¡‘π∑ÿ°«—π 

‰¡

‰¡à¡’¢âÕÀâ“¡ 

‰¡à ”‡√Á® (5-6) 

·°â ‰¢ 

‰¡

À“ “‡Àµÿ 

2-3  —ª¥“Àå 

æ‘®“√≥“ tracheostomy 

À¡“¬‡Àµÿ 1 §◊Õµ“√“ß∑’Ë 1
3 §◊Õµ“√“ß∑’Ë 3
5-6 §◊Õµ“√“ß∑’Ë 5-6



Weaning from ventilatory support, Õ¿‘√—°…å ª“≈«—≤πå«‘‰™¬ 101

T-piece
‡ªìπ«‘∏’°“√À¬à“‡§√◊ËÕß«‘∏’·√°∑’Ë·π–π”„Àâ„™â„πºŸâªÉ«¬4 ¢—ÈπµÕπ°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®¥â«¬«‘∏’π’È §◊Õ „Àâ

ºŸâªÉ«¬À“¬„®ºà“π T-piece ∑’ËµàÕ°—∫ corrugated tube À√◊Õ„™â mode flow-sensor ¢Õß‡§√◊ËÕß™à«¬À“¬„®∫“ß√ÿàπ 
®”π«π FiO2 ∑’Ë„Àâ‡∑à“°—∫¢π“¥∑’ËºŸâªÉ«¬‡§¬‰¥â√—∫®“°µÕπ„™â‡§√◊ËÕß™à«¬À“¬„® ∂â“ºŸâªÉ«¬À“¬„®ºà“π T-piece ‰¥â
‡ªìπ‡«≈“π“π 1 ∂÷ß 2 ™—Ë«‚¡ß √à«¡°—∫‰¡à¡’¢âÕ∫àß™’È„π°“√À¬ÿ¥°“√À¬à“‡§√◊ËÕß™à«¬À“¬„® ·≈–‰¡à¡’§«“¡®”‡ªìπµâÕß 
§“∑àÕ™à«¬À“¬„®‰«â‡æ◊ËÕ maintain airway ºŸâªÉ«¬§«√‰¥â√—∫°“√∂Õ¥∑àÕ™à«¬À“¬„® 

·µà∂â“ºŸâªÉ«¬‰¡àÕ“®À¬à“‡§√◊ËÕß™à«¬À“¬„®µàÕ‰ª‰¥â °Á§«√„ÀâºŸâªÉ«¬‰¥âæ—° 24 ™—Ë«‚¡ß ∂÷ß‡√‘Ë¡∑”°“√À¬à“‡§√◊ËÕß 
„À¡à T-piece ‡ªìπ«‘∏’∑’Ë„™â‡«≈“πâÕ¬°«à“°“√À¬à“‡§√◊ËÕß¥â«¬«‘∏’Õ◊Ëπ ‚¥¬∑’ËºŸâªÉ«¬¡’‚Õ°“ °≈—∫¡“„ à∑àÕ™à«¬À“¬„®„À¡à 
‰¡à·µ°µà“ß®“°°“√„™â SIMV À√◊Õ PSV ‡Àµÿº≈∑’Ë«‘∏’π’È„Àâº≈ ”‡√Á®‡√Á«°«à“«‘∏’Õ◊Ëπ§◊Õ °“√„Àâ‚Õ°“ ºŸâªÉ«¬∑’ËÀ¬à“ 
‡§√◊ËÕß‰¥â ”‡√Á®‰¥âÕÕ°·√ß„π°“√À“¬„®Õ¬à“ß‡µÁ¡∑’Ë ®÷ß√Ÿâ«à“À“¬„®‰¥â‡ÕßÀ√◊Õ‰¡à ‰¡àµâÕß√Õ≈¥°“√™à«¬¢Õß‡§√◊ËÕß
™à«¬À“¬„®≈ß‡À¡◊Õπ«‘∏’Õ◊Ëπ ®“°π—Èπª≈àÕ¬„ÀâºŸâªÉ«¬‰¥âæ—°‡ªìπ‡«≈“π“π°àÕπ®–‡√‘Ë¡∑”°“√À¬à“‡§√◊ËÕß„À¡à „π°√≥’∑’Ë
ºŸâªÉ«¬À¬à“‡§√◊ËÕß‰¡à‰¥â·æ∑¬å°Á®–‡√‘Ë¡À“ “‡Àµÿ·≈–∑”°“√·°â ‰¢ “‡Àµÿ∑—π∑’4 

°“√À¬à“‡§√◊ËÕß‚¥¬„™â T-piece Õ“®∑”‰¥âÕ’°«‘∏’Àπ÷Ëß§◊Õ„ÀâºŸâªÉ«¬‡√‘Ë¡À“¬„®‡Õß‚¥¬‡√‘Ë¡®“° 15-30 π“∑’
ªÉ«¬ —Ëß™÷ªÉ«¬‰¥âæ—°π“πÕ¬à“ßπâÕ¬ÀπËÕß™à«¬À“¬„® „Àâº Ë¡‡«≈“„Àâº‘ÈÕ¬à“ßπâÕ¬ Õß√Õ∫µàÕ«—π ‡æ’Ë«‚¡ß ∑”‡™àππ◊·≈â«µàÕ‡§√

À“¬„®‡Õßπ“π¢÷Èπ„π·µà≈–√Õ∫¢Õß°“√À¬à“‡§√◊ËÕß®π°√–∑—ËßºŸâªÉ«¬À“¬„®‰¥â‡Õßπ“π 1 ∂÷ß 2 ™—Ë«‚¡ß°Á„Àâæ‘®“√≥“ 
’π’∏‘∂Õ¥∑àÕ™à«¬À“¬„®‰¥ È

Ÿâ Ÿâ

Èß ·µà·æ∑¬åÀ√◊Õæ¬“∫“≈ —ËÕß‚¥¬„™â T-piece ‡æ’¬ß«—π≈–§√◊„Àâº≈‰¡à·µ°µà“ß®“°°“√À¬à“‡§√
µâÕß„™â‡«≈“°—∫ºŸâªÉ«¬„π°“√À¬à“‡§√◊ËÕß¡“°¢÷Èπ11 

ºŸâªÉ«¬ à«π„À≠àÀ¬à“‡§√◊ËÕß¥â«¬ T-piece  ”‡√Á® ·µà¡’ºŸâªÉ«¬∫“ß‚√§∑’Ë∑π°“√À¬ÿ¥‡§√◊ËÕß™à«¬À“¬„®∑—π∑’ 
‰¡à‰¥â ·≈–Õ“®‰¥âª√–‚¬™πå®“°°“√À¬à“‡§√◊ËÕß·∫∫§àÕ¬‡ªìπ§àÕ¬‰ª¥â«¬«‘∏’ SIMV À√◊Õ PSV ‡™àπ 

â «

ë º ËÕß™à«¬À“¬„®∑—π∑’¡’º≈„Àâ intrathoracic pres-◊ªÉ«¬‚√§À—«„®≈â¡‡À≈«∫“ß√“¬ ‡æ√“–«à“°“√À¬ÿ¥„™â‡§√Ÿâ
sure ≈¥≈ß ‡≈◊Õ¥‰À≈°≈—∫¡“∑’ËªÕ¥¡“°¢÷Èπ‡°‘¥¿“«–πÈ”∑à«¡ªÕ¥µ“¡¡“ 

ë ºŸâªÉ«¬¿“«– chronic hypercapnia ‡™àπ‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß ´÷ËßÕ“®‡°‘¥¿“«– respiratory acido-
sis ∂â“„ÀâÀ¬ÿ¥„™â‡§√◊ËÕß™à«¬À“¬„®∑—π∑’ 

ë ºŸâªÉ«¬∑’Ë¡’°≈â“¡‡π◊ÈÕÕàÕπ·√ß À√◊Õ peripheral neuropathy ∑’ËµâÕß√Õ°“√øóôπµ—«¢Õß‚√§ 

Synchronized Intermittent Mandatory Ventilation (SIMV)
SIMV ‡ªìπ mode ∑’Ëπ‘¬¡„™â„π°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®¡“‡ªìπ‡«≈“π“π ¢âÕ¥’¢Õß mode π’È§◊Õ °“√

™à«¬À“¬„®‚¥¬‡§√◊ËÕß§àÕ¬Ê ≈¥≈ß„π¢≥–∑’ËºŸâªÉ«¬„™â·√ß‡æ◊ËÕÀ“¬„®‡æ‘Ë¡¢÷Èπ ‚¥¬‡™◊ËÕ«à“«‘∏’π’È„Àâ‚Õ°“ ºŸâªÉ«¬‰¥â¡’‡«≈“ 
ª√—∫µ—« ≈¥°“√‡°‘¥°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√À“¬„® ‚¥¬‡©æ“–ºŸâªÉ«¬∑’Ë„™â‡§√◊ËÕßÀ“¬„®¡“‡ªìπ‡«≈“π“π 
·µà°“√»÷°…“„π™à«ßÀ≈—ßæ∫«à“ºŸâªÉ«¬∑’Ë„™â SIMV ∫“ß√“¬°Á¡’ªí≠À“°“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√À“¬„®‰¥â 
·≈–„™â‡«≈“„π°“√À¬à“‡§√◊ËÕßπ“π°«à“ T-piece Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ 

°“√µ—Èß SIMV π—Èπ∑”‰¥â‚¥¬°“√µ—ÈßÕ—µ√“°“√™à«¬À“¬„®¢Õß‡§√◊ËÕß (ventilator rate) „ÀâµË”°«à“∑’ËºŸâªÉ«¬ 
À“¬„®„π¢≥–„™â mode assisted-control Continuous Mandatory Ventilation (CMV) ª√–¡“≥§√÷ËßÀπ÷Ëß
À√◊Õµ—Èß∑’ËÕ—µ√“ 8-12 §√—Èß/π“∑’ ´÷Ëß°“√À“¬„® à«ππ’È‡§√◊ËÕß™à«¬À“¬„®®–™à«¬À“¬„®·∑π„ÀâºŸâªÉ«¬ ‡æ’¬ß·µàºŸâªÉ«¬ 
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ÕÕ°·√ßÀ“¬„®‡ªî¥ inspiratory valve ∑’ËÕ¬Ÿà„π‡§√◊ËÕß™à«¬À“¬„®„π¢π“¥‡∑à“°—∫§«“¡‰« (sensitivity) ¢Õß‡§√◊ËÕß∑’Ëµ—Èß
∂â“ºŸâªÉ«¬¡’Õ—µ√“°“√À“¬„®¡“°°«à“Õ—µ√“°“√™à«¬À“¬„®¢Õß‡§√◊ËÕß∑’Ëµ—Èß‰«â °ÁµâÕßÕÕ°·√ßÀ“¬„®¥â«¬µ—«‡Õß‡À¡◊Õπ
°—∫À“¬„®ºà“π T-piece (∑’ËµàÕÕÕ°¡“®“°‡§√◊ËÕß™à«¬À“¬„®) ºŸâªÉ«¬∑’ËÀ“¬„®‰¥â¥’ ‰¡à¡’¢âÕ∫àß™’È∑’ËµâÕßÀ¬ÿ¥°“√À¬à“‡§√◊ËÕß
™à«¬À“¬„® (µ“√“ß∑’Ë 3) °Á§«√≈¥Õ—µ√“°“√™à«¬À“¬„®¢Õß‡§√◊ËÕß≈ßÕ¬à“ßπâÕ¬«—π≈– Õß§√—Èß ¥â«¬Õ—µ√“ 2-4 §√—Èß/
π“∑’ ∂â“ºŸâªÉ«¬¡’Õ“°“√¥’Õ“®≈¥‰¥â∫àÕ¬¢÷Èπ§◊Õ‡ªìπ∑ÿ° 1-2 ™—Ë«‚¡ß ‡¡◊ËÕ≈¥°“√™à«¬¢Õß‡§√◊ËÕß™à«¬À“¬„®®πÕ—µ√“°“√™à«¬
À“¬„®¢Õß‡§√◊ËÕßπâÕ¬°«à“ 5 §√—Èß/π“∑’ ‡ªìπ‡«≈“π“π 1 ∂÷ß 2 ™—Ë«‚¡ß ®÷ßæ‘®“√≥“∂Õ¥∑àÕ™à«¬À“¬„®‰¥â

Pressure-support ventilation(PSV)
PSV ‡ªìπ«‘∏’≈à“ ÿ¥∑’Ë‰¥â√—∫§«“¡π‘¬¡¡“°¢÷Èπ‡√◊ËÕ¬Ê „π°“√À¬à“‡§√◊ËÕß™à«¬À“¬„® ‡æ√“–‡™◊ËÕ«à“ºŸâªÉ«¬¡’§«“¡

√Ÿâ ÷° ∫“¬¡“°°«à“„™â«‘∏’Õ◊Ëπ ‡π◊ËÕß®“°ºŸâªÉ«¬ “¡“√∂°”Àπ¥ Õ—µ√“°“√À“¬„®, ‡«≈“„π°“√À“¬„®‡¢â“ (inspiratory
time) ·≈– tidal volume ‰¥â¥â«¬µ—«‡Õß ·æ∑¬å‡æ’¬ß·µàµ—Èß√–¥—∫¢Õß pressure-support ∑’Ë‡À¡“– ¡„Àâ°—∫ºŸâªÉ«¬
‡¡◊ËÕºŸâªÉ«¬À“¬„®‡¢â“ ‡§√◊ËÕß™à«¬À“¬„®®–¥—πÕ“°“»‡¢â“ªÕ¥®π°√–∑—Ëß‰¥â√–¥—∫§«“¡¥—π‡∑à“°—∫∑’Ëµ—Èß‰«â ®ÿ¥ ”§—≠¢Õß«‘∏’
π’È§◊Õ‡§√◊ËÕß¬—ß§ß¥—πÕ“°“»„ÀâºŸâªÉ«¬‰ª‡√◊ËÕ¬Ê ∂â“ºŸâªÉ«¬¬—ßµâÕß°“√À“¬„®‡¢â“Õ’° ‚¥¬°“√∑’Ë‡§√◊ËÕß™à«¬À“¬„®®–«—¥
√–¥—∫¢Õß inspiratory flow rate ¢ÕßºŸâªÉ«¬ ∂â“≈¥≈ßµË”°«à“√–¥—∫‡¥‘¡√âÕ¬≈– 25 ´÷ËßÀ¡“¬∂÷ßºŸâªÉ«¬‰¡àµâÕß°“√
À“¬„®‡¢â“µàÕ‰ªÕ’° ‡§√◊ËÕß™à«¬À“¬„®®–À¬ÿ¥¥—πÕ“°“»„Àâ ·≈–ª≈àÕ¬„ÀâºŸâªÉ«¬‡√‘Ë¡À“¬„®ÕÕ° ®–‡ÀÁπ‰¥â«à“ pres-
sure-support §≈â“¬°—∫ mode pressure-control ventilation (PCV) ‡æ√“–µ—Èß√–¥—∫ inspiratory pressure
‡À¡◊Õπ°—π ·µàµà“ß°—π∑’Ë mode PCV ‡¡◊ËÕ‡§√◊ËÕß¥—π≈¡‡¢â“‰ª¬—ßªÕ¥®π∂÷ß√–¥—∫§«“¡¥—π·≈–‡«≈“∑’Ëµ—Èß‰«â ‡§√◊ËÕß
°Á®–µ—¥∑—π∑’ ºŸâªÉ«¬‰¡àÕ“®À“¬„®‡¢â“µàÕ‰ª‰¥â∂÷ß·¡â¬—ßµâÕß°“√À“¬„®‡¢â“Õ’°

√–¥—∫¢Õß pressure-support ∑’Ë‡À¡“– ¡‡¡◊ËÕ∑”°“√‡√‘Ë¡À¬à“‡§√◊ËÕß§◊Õ√–¥—∫∑’ËºŸâªÉ«¬‰¡à√Ÿâ ÷°ÀÕ∫‡Àπ◊ËÕ¬
√à«¡°—∫ºŸâªÉ«¬À“¬„®‰¥â tidal volume ª√–¡“≥ 8-10 ¡≈. ‰¡àµâÕß„™â accessory muscle „π°“√À“¬„® ·≈–
Õ—µ√“°“√À“¬„®‰¡à‡°‘π 25 §√—Èß/π“∑’ ∂â“ºŸâªÉ«¬¡’Õ“°“√¥’ °“√≈¥ PSV °Á∑”‡™àπ‡¥’¬«°—∫°“√≈¥√–¥—∫°“√™à«¬À“¬„®
¥â«¬ SIMV §◊Õ≈¥√–¥—∫ pressure-support ≈ß§√—Èß≈– 2-4 ´¡.πÈ” Õ¬à“ßπâÕ¬«—π≈– Õß§√—Èß ·µà∂â“ºŸâªÉ«¬À“¬„®
‰¥â¥’Õ“®≈¥√–¥—∫‰¥â∂’Ë¢÷Èπ∑ÿ° 1-2 ™—Ë«‚¡ß ‡¡◊ËÕ≈¥°“√™à«¬¢Õß‡§√◊ËÕß™à«¬À“¬„®≈ß®π√–¥—∫ pressure-support Õ¬Ÿà
∑’Ë < 5 ´¡.πÈ” ‰¥âπ“π 1 ∂÷ß 2 ™—Ë«‚¡ß °Á„Àâæ‘®“√≥“∂Õ¥∑àÕ™à«¬À“¬„®‰¥â °“√„™â pressure-support π’ÈÕ“®µ—Èß
‡æ◊ËÕ‡Õ“™π–·√ß‡ ’¬¥∑“π∑’Ë‡°‘¥®“°∑àÕ™à«¬À“¬„®·≈– ventilator circuit §◊Õµ—Èß∑’Ë¢π“¥ª√–¡“≥ 5 ́ ¡.πÈ”‡∑à“π—Èπ
·≈â«∑”°“√À¬à“‡§√◊ËÕß‡À¡◊Õπ°—∫„™â«‘∏’ T-piece º≈‡ ’¬¢Õß mode π’È°Á‡™àπ‡¥’¬«°—∫ SIMV §◊Õ„™â‡«≈“„π°“√À¬à“
‡§√◊ËÕßπ“π°«à“ T-piece12

Positive End Expiratory Pressure(PEEP)
∫“ß§√—Èß‡√“π‘¬¡µ—Èß PEEP Õ¬Ÿà∑’Ë√–¥—∫ 3-5 ́ ¡.πÈ” √à«¡°—∫ mode PSV À√◊Õ SIMV ‚¥¬‡©æ“–ºŸâªÉ«¬‚√§

ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß, post-operative atelectasis, neuromuscular disease ·≈–‚√§À—«„®≈â¡‡À≈« ‡ªìπµâπ
‡æ√“–«à“°“√„™â PEEP π—Èπ®–™à«¬ªÑÕß°—πÀ≈Õ¥≈¡µ’∫¡“°¢÷Èπ„π™à«ßÀ“¬„®ÕÕ°‚¥¬‡©æ“–ºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß
™à«¬‰¡à„Àâ alveoli collapse „πºŸâªÉ«¬∑’Ë¡’‚Õ°“ ‡°‘¥ªÕ¥·ø∫‰¥âßà“¬ ≈¥°“√‰À≈‡«’¬π°≈—∫¢Õß‡≈◊Õ¥°≈—∫¡“∑’ËªÕ¥
„πºŸâªÉ«¬‚√§À—«„®≈â¡‡À≈« ·≈–≈¥¿“«– auto PEEP ‡æ◊ËÕ„ÀâºŸâªÉ«¬À“¬„®‡æ◊ËÕ‡ªî¥ inspiratory valve ßà“¬¢÷Èπ
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ºŸâªÉ«¬∑’Ë¡’ auto PEEP ∑’Ëæ∫‰¥â∫àÕ¬§◊ÕºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß ´÷ËßµâÕß„™â·√ß¡“°„π°“√°√–µÿâπ„Àâ
inspiratory valve ‡ªî¥ ∑”„Àâ‡°‘¥°“√ÕàÕπÀ≈â“¢Õß°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√À“¬„® µ—«Õ¬à“ß‡™àπºŸâªÉ«¬∑’Ë¡’ auto PEEP
‡∑à“°—∫ 5 ́ ¡.πÈ” §◊ÕºŸâªÉ«¬¡’§«“¡¥—π¿“¬„πªÕ¥™à«ßÀ“¬„®ÕÕ° ÿ¥‡ªìπ 5 ́ ¡.πÈ” ‡π◊ËÕß¡“®“°¡’Õ“°“»§â“ß„πªÕ¥
¡“°°«à“ª°µ‘ °“√≈¥ work of breathing ∑”‰¥â‚¥¬„™â external PEEP ®“°‡§√◊ËÕß™à«¬À“¬„® ´÷Ëß®–‰¡à¡’º≈µàÕ 
√–∫∫‰À≈‡«’¬π‚≈À‘µ ·≈–°“√·≈°‡ª≈’Ë¬π°ä“´ ·µà™à«¬≈¥·√ß∑’Ë„™â„π°“√À“¬„®‡¢â“∑’ËµâÕß‡Õ“™π– auto PEEP 
°àÕπ∑’Ë®–‰ª‡ªî¥ inspiratory valve ¢Õß‡§√◊ËÕß™à«¬À“¬„® ¢π“¥¢Õß external PEEP ∑’Ë„™â§◊Õª√–¡“≥√âÕ¬≈– 
85 ¢Õßintrinsic PEEP À√◊Õ ‚¥¬∑—Ë«‰ªª√–¡“≥ 3-5 ´¡.πÈ” ·≈–‰¡à§«√‡°‘π 10 ´¡.πÈ” 

¢âÕ§«√√–«—ß„π°“√„™â PEEP √à«¡°—∫ mode PSV §◊ÕµâÕß„Àâ√–∫∫‡§√◊ËÕß™à«¬À“¬„®∑’ËµàÕ °—∫ºŸâªÉ«¬‡ªìπ
√–∫∫∑’Ë‰¡à¡’°“√√—Ë«¢ÕßÕ“°“»‡°‘¥¢÷Èπ (∑’Ëæ∫‰¥â∫àÕ¬§◊Õ°“√ leak ∑’Ë tracheal cuff) ‡æ√“–∂â“¡’°“√√—Ë«®–∑”„Àâ‡°‘¥ 
auto-trigger ¢Õß inspiratory flow ‡°‘¥¿“«– hyperventilation ¢÷Èπ ¬°µ—«Õ¬à“ß‡™àπ ‡√“µ—Èß√–¥—∫ PEEP ‰«â∑’Ë 5
´¡.πÈ” ·≈–µ—Èß§à“ sensitivity ‡∑à“°—∫≈∫ -1 ´¡.πÈ” ∂â“‡°‘¥°“√√—Ë«„π√–∫∫‡§√◊ËÕß™à«¬À“¬„®¢÷Èπ ·√ß¥—π„π√–∫∫
‰¡àÕ“®§ß‰«â∑’Ë√–¥—∫ 5 ´¡.πÈ” „π™à«ßÀ“¬„®ÕÕ° ÿ¥ ·≈–‡¡◊ËÕ√–¥—∫ airway pressure ≈¥≈ß¡“∑’Ë 4 ´¡.πÈ” ®– 
°√–µÿâπ„Àâ‡§√◊ËÕß‡√‘Ë¡ª≈àÕ¬ inspiratory flow „ÀâºŸâªÉ«¬‚¥¬∑’ËºŸâªÉ«¬¬—ß‰¡à‰¥â‡√‘Ë¡µâπÀ“¬„®‡¢â“ º≈‡ ’¬§◊ÕºŸâªÉ«¬Õ“® 
∂Ÿ°‡¢â“„®º‘¥«à“À“¬„®ÀÕ∫‡Àπ Ë¡ Ÿß ≈¥ venous ‘‰¥â ·≈–‡°‘¥¿“«–§«“¡¥—π„πªÕ¥‡æËÕß™à«¬À“¬„®µàÕ‰ª‰¡◊ËÕ¬ À¬à“‡§√◊
return °≈—∫¡“∑’ËÀ—«„® ∑”„Àâ§«“¡¥—π‚≈À‘µµË” ·≈–‡°‘¥ pneumothorax µ“¡¡“‰¥â 

ºŸâªÉ«¬∑’ËÀ¬à“‡§√◊ËÕß™à«¬À“¬„®‰¡à ”‡√Á® ¡’ “‡Àµÿ®“°Õ–‰√ 
ºŸâªÉ«¬∑’Ë·æ∑¬å‰¥âæ¬“¬“¡„Àâ∑”°“√À¬à“‡§√◊ËÕß‡ªìπ‡«≈“ 48-72 ™—Ë«‚¡ß·≈â«¬—ß‰¡àÕ“®À¬ÿ¥À√◊Õ≈¥°“√™à«¬ 

¢Õß‡§√◊ËÕß™à«¬À“¬„®‰¥âπ—Èπ‡ªìπºŸâªÉ«¬°≈ÿà¡∑’Ë‡√’¬°«à“ difficult weaning  “‡Àµÿ ”§—≠∑’Ë∑”„ÀâºŸâªÉ«¬°≈ÿà¡π’È∑”°“√ 
À¬à“‡§√◊ËÕß™à«¬À“¬„®‰¡à ”‡√Á® §◊Õ‚√§ ·≈–/À√◊Õ ªí®®—¬°√–µÿâπ ∑’Ë∑”„ÀâºŸâªÉ«¬‡°‘¥¿“«–√–∫∫À“¬„®≈â¡‡À≈«¬—ß 
‰¡à‰¥â∑”°“√·°â ‰¢À√◊Õ¬—ß‰¡à¥’¢÷Èπ ·≈–Õ“®¡’ “‡ÀµÿÕ◊ËπÊ ∑’Ë∑”„ÀâºŸâªÉ«¬À¬à“‡§√◊ËÕß‰¡à ”‡√Á® ¥—ßµ“√“ß∑’Ë 5 

 “‡Àµÿ∑’ËºŸâªÉ«¬À¬à“‡§√◊ËÕß‰¡à ”‡√Á®π—Èπ ·∫àßÕÕ°‰¥â‡ªìπ 3 °≈ÿà¡ §◊Õ §«“¡º‘¥ª°µ‘¢Õß√–∫∫ª√– “∑ à«π
°≈“ß °“√ÕàÕπ·√ß¢Õß°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√À“¬„® ·≈– workload ¢Õß°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√À“¬„® ´÷Ëß “‡Àµÿ 
 à«π„À≠à‡°‘¥®“°‚√§√–∫∫∑“ß‡¥‘πÀ“¬„® ·≈–‚√§À—«„®13 

°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®„πºŸâªÉ«¬ difficult weaning
«‘∏’°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®¡’º≈µàÕ§«“¡ ”‡√Á®‰¡à¡“°π—° ‡¡◊ËÕ‡∑’¬∫°—∫°“√æ¬“¬“¡À“ “‡Àµÿ∑’Ë∑”„Àâ 

À¬à“‡§√◊ËÕß‰¡à‰¥â «‘∏’µ√«® Õ∫ßà“¬Ê «à“¡’ “‡ÀµÿÕ–‰√∑’Ë∑”„ÀâºŸâªÉ«¬∑”°“√À¬à“‡§√◊ËÕß‰¡à ”‡√Á®À√◊Õ¬—ßµâÕß„™â‡§√◊ËÕß
™à«¬À“¬„® ¥—ßµ“√“ß∑’Ë 6 

°“√®—¥ ¿“æ·«¥≈âÕ¡„ÀâºŸâªÉ«¬‰¥â¡’‚Õ°“ æ—°ºàÕπ‡µÁ¡∑’Ë„π‡«≈“°≈“ß§◊π √«¡∂÷ß„Àâ‡§√◊ËÕß™à«¬À“¬„®™à«¬
ºŸâªÉ«¬‡æ‘Ë¡¡“°¢÷Èπ„π¢≥–æ—° ‡æ√“–‡™◊ËÕ«à“°“√„Àâ√à“ß°“¬ ·≈–°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√À“¬„®‰¥âæ—°‡µÁ¡∑’Ë°àÕπ∑’Ë®– 
‡√‘Ë¡À¬à“‡§√◊ËÕß„À¡àπ—Èπ ¡’º≈„Àâ°“√Ωñ°°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√À“¬„®‰¥â¥’¢÷Èπ 

ºŸâªÉ«¬∑’Ë√Ÿâ ÷°µ—«¥’§«√‰¥â√—∫°“√°√–µÿâπ∑’Ë‡À¡“– ¡ ‡™àπ ¥Ÿ‚∑√∑—»πå øíß«‘∑¬ÿ À√◊Õ„Àâ‚Õ°“ ≠“µ‘¡’‡«≈“‡¬’Ë¬¡
‰¥âπ“π¢÷Èπ ‡æ◊ËÕ„ÀâºŸâªÉ«¬¡’·√ß®Ÿß„®„Àâ°≈—∫¡“À“¬„®‰¥â‡Õß ºŸâªÉ«¬∑’Ë¡’Õ“°“√¢Õß‚√§´÷¡‡»√â“§«√‰¥â√—∫¬“µâ“π°“√
´÷¡‡»√â“ °Á®–™à«¬„ÀâºŸâªÉ«¬æ¬“¬“¡∑’Ë®–°≈—∫¡“À“¬„®‡ÕßÕ’°§√—Èß14 

à
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µ“√“ß∑’Ë 5   “‡Àµÿ¢Õß°“√À¬à“‡§√◊ËÕß™à«¬À“¬„®‰¡à ”‡√Á®

1. Inadequate central respiratory drive
Changed of conscious ‡™àπ sedative drugs, CNS damage, toxic-metabolic encephalopathy 
Severe metabolic alkalosis 
Psychological distress 

2. Decreased capacity of respiratory muscle
Thoracic wall disease 
Neuromuscular disease ‡™àπ phrenic nerve injury, critical illness polyneuropathy/myopathy 

polymyositis, Guillain-Barre syndrome, myasthenia gravis or prolonged neuromuscular
blockade √«¡∑—Èß¬“°≈ÿà¡ aminoglycoside 

Electrolyte and metabolic disorders ®“° hypocalcemia, hypophosphatemia, hypokalemia, 
hypomagnesemia, hypermagnesemia or metabolic acidosis

Malnutrition, anemia
Pulmonary hyperinflation
Hypothyroidism, adrenal insufficiency, steroid myopathy

3. Increased respiratory muscle workload
Decreased lung compliance ‡™àπ congestive heart failure, atelectasis, pnumothoraces 

intrinsic PEEP, abdominal distension, pleural effusion or pneumonia 
Increased airway resistance ‡™àπ bronchospasm, secretions, small endotracheal tube, 

demand valve in ventilator 
Increased minute ventilation

Increased carbon-dioxide production ‡™àπ sepsis, excessive feeding
Hyperventilation ‡™àπ anxiety, pain
Chronic hypercapnia ‡™àπ COPD
Pulmonary thromboembolism

µ“√“ß∑’Ë 6  «‘∏’µ√«® Õ∫ “‡Àµÿ∑’Ë∑”„ÀâºŸâªÉ«¬À¬à“‡§√◊ËÕß‰¡à ”‡√Á®

°“√∑¥ Õ∫ °≈ÿà¡‚√§∑’Ë∑”„ÀâÀ¬à“‡§√◊ËÕß‰¡à ”‡√Á® 
ë Airway occlusion pressure (P0.1) <6.0 cm H2O - Inadequate central respiratory drive 
ë Maximal inspiratory pressure > -15 cm H2O - Decreased capacity of respiratory muscle 

or Forced vital capacity < 20 ml/kg 
ë RR/tidal volume < 100 - Decreased capacity of respiratory muscle 

or increased respiratory muscle workload 
ë Tidal volume/plateau pressure < 33 cm H2O - Decreased lung compliance 
ë Peak-Plateau pressure >10 cm H2O - Increased airway resistance 
ë Spontaneous minute ventilation >10 L/minute - Increased minute ventilation 
ë Increased hypoxemia √–À«à“ß°“√À¬à“‡§√◊ËÕß - CHF, atelectasis (obesity, neuromuscular 

disease, interstitial lung disease) 
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Ë«‰ª ‡™àπ ¥ÿ≈°√¥¥à“ß ‡°≈◊Õ·√—‰¢‚√§∑“ßÕ“¬ÿ√°√√¡∑â°“√ªÑÕß°—π·≈–·° „π√à“ß°“¬ ¿“«–¢“¥Õ“À“√ ‚≈À‘µà
®“ß ‡ ¡À–„π∑“ß‡¥‘πÀ“¬„® °“√µ‘¥‡™◊ÈÕ fluid balance ·≈– ‚√§À—«„®≈â¡‡À≈« °Á¡’§«“¡ ”§—≠„π°“√À¬à“‡§√◊ËÕß
„πºŸâªÉ«¬∑’ËµâÕß„™â‡§√◊ËÕß™à«¬À“¬„®‡ªìπ‡«≈“π“π 

ºŸâªÉ«¬‚√§√–∫∫À“¬„®≈â¡‡À≈«‡√◊ÈÕ√—ß∫“ß√“¬∑’Ë¡’ PaCO2  Ÿß §«√µ—Èß‡§√◊ËÕß™à«¬À“¬„®„Àâ PaCO2 °≈—∫‰ª 
¡’√–¥—∫„°≈â‡§’¬ß°—∫°àÕπ„™â‡§√◊ËÕß™à«¬À“¬„® ‡æ◊ËÕªÑÕß°—π¿“«– respiratory acidosis ∑’Ë‡°‘¥¢÷Èπ‡¡◊ËÕ‡√‘Ë¡∑”°“√
À¬à“‡§√◊ËÕß ‡π◊ËÕß®“°ºŸâªÉ«¬‰¡àÕ“®À“¬„®„Àâ ‰¥â minute ventilation ‡∑à“°—∫¢≥–„™â‡§√◊ËÕß™à«¬À“¬„® ‡¡◊ËÕ minute 
ventilation ¢ÕßºŸâªÉ«¬≈¥≈ß ¡’º≈„Àâ PaCO2  Ÿß¢÷Èπ‡°‘¥¿“«– respiratory acidosis µ“¡¡“ ‡ªìπ‡Àµÿ„ÀâºŸâªÉ«¬
µâÕßÀ“¬„®ÀÕ∫¡“°¢÷Èπ ®π°«à“‰µ®– compensate ‡æ◊ËÕ„Àâ¥ÿ≈°√¥¥à“ß¿“¬„π°√–· ‚≈À‘µ‡ªìπª°µ‘́ ÷ËßµâÕß„™â‡«≈“ 
ª√–¡“≥ 3-5 «—π14 

ºŸâªÉ«¬∑’Ë„™â∑àÕ™à«¬À“¬„®π“π°«à“ 2-3  —ª¥“Àå§«√‰¥â√—∫°“√æ‘®“√≥“∑”°“√‡®“–§Õ ´÷Ëß®–™à«¬„ÀâºŸâªÉ«¬
 ∫“¬¢÷Èπ ·≈–≈¥°“√„™â·√ß„π°“√À“¬„®∑’Ë‡°‘¥®“°∑àÕ™à«¬À“¬„®≈ß 

ºŸâªÉ«¬∫“ß√“¬∑’Ë√Ÿâ ÷°µ—«¥’·≈–„™â‡§√◊ËÕß™à«¬À“¬„®™à«¬‰¡à¡“° Õ“®‡ª≈’Ë¬π¡“„™âÀπâ“°“°µàÕ°—∫‡§à√◊ËÕß™à«¬
„π°“√À“¬„® ’ËÈÕ∑◊Ëß™à«¬≈¥°“√∑”ß“π¢Õß°≈â“¡‡π÷À“¬„® (non-invasive ventilation) ·∑π°“√„™â∑àÕ™à«¬À“¬„® ́ „™â

‰¥â‡∑à“°—π15 ™à«¬„ÀâÀ¬à“‡§√◊ËÕß‰¥â ”‡√Á®¡“°¢÷Èπ ≈¥‡«≈“∑’ËµâÕßÕ¬Ÿà„π‰Õ ’́¬Ÿ ·≈–≈¥Õ—µ√“°“√‡ ’¬™’«‘µ≈ß‰¥â16 ·µà§«√
ªÉ«¬„™â non-º’ËË®–„ à∑àÕ™à«¬À“¬„®‰¥â∑—π∑’ËÕß ·≈–æ√âÕ¡∑◊∫ÿ§≈“°√¡’§«“¡™”π“≠„π°“√„™â‡§√’Ë∑’Ë Ÿâ∑”„π ∂“π∑ ’„π°√≥’∑

invasive ventilation ‰¡à‰¥â 

’„π°√≥’∑Ë ËÕß·≈–¬—ß‰¡◊„π°“√À¬à“‡§√å„™â‡«≈“∂÷ß 3  —ª¥“À Ë®–·°’ ”‡√Á®À≈—ß®“°æ¬“¬“¡∑à ‰¢ªí®®—¬µà“ßÊ ·≈â«â
‡√’¬°ºŸâªÉ«¬°≈ÿà¡π’È«à“ weaning failure ·≈–∂â“¬—ß§ß„™â‡§√◊ËÕß™à«¬À“¬„®π“π°«à“ 3 ‡¥◊Õπ §«√æ‘®“√≥“ long 
term ventilator µàÕ‰ª5, 17 

∫∑ √ÿª
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