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Weaning Modes

ª√–«‘∑¬å  ‡®µπ™—¬

9

Weaning §◊Õ °√–∫«π°“√À¬ÿ¥„™â‡§√◊ËÕß™à«¬

À“¬„®·∫∫§àÕ¬‡ªìπ§àÕ¬‰ª·≈–„ÀâºŸâªÉ«¬°≈—∫¡“À“¬„®

‡Õß ‚¥¬°√–∫«π°“√π’È®–‡°‘¥¢÷Èπ‡√Á« À√◊Õ™â“¢÷Èπ°—∫Õ“°“√

∑“ß§≈‘π‘° ºŸâ‡™’Ë¬«™“≠ à«π„À≠à‡ÀÁπ¥â«¬°—∫°“√‡√‘Ë¡

weaning À≈—ß®“°∑’Ëæ¬“∏‘ ¿“æ∑’Ë‡ªìπ “‡Àµÿ„ÀâºŸâªÉ«¬µâÕß

„™â‡§√◊ËÕß™à«¬À“¬„®‰¥â√—∫°“√·°â‰¢·≈â« ‚¥¬°àÕπ‡√‘Ë¡

weaning Õ“°“√· ¥ßµà“ßÊ ¢ÕßºŸâªÉ«¬§«√¥’¢÷Èπ ¿“«–

‚¿™π“°“√‡æ’¬ßæÕ “¡“√∂À“¬„®‰¥â‡Õß ·≈–§à“ PaCO2

Õ¬Ÿà„π√–¥—∫∑’Ë¬Õ¡√—∫‰¥â

§à“µà“ßÊ ¢Õß‡§√◊ËÕß™à«¬À“¬„® ́ ÷Ëß –∑âÕπ∂÷ß√–¥—∫

§«“¡™à«¬‡À≈◊Õ∑’ËºŸâªÉ«¬‰¥â√—∫§«√Õ¬Ÿà„π§à“∑’Ë¬Õ¡√—∫‰¥â

´÷Ëß‰¥â·°à

ë PEEP < 8 ‡´πµ‘‡¡µ√πÈ”

ë Peak pressure < 30 ‡´πµ‘‡¡µ√πÈ”

ë Ventilator rate < 20 §√—ÈßµàÕπ“∑’ (neonate),

< 15 §√—ÈßµàÕπ“∑’ (infant, toddler) ·≈– < 10 §√—ÈßµàÕ

π“∑’(child or adolescent)

ë FiO2 < 0.4-0.5

«‘∏’°“√«—¥§«“¡∑π¢Õß°≈â“¡‡π◊ÈÕÀ“¬„®´÷Ëß„™â

∑”π“¬∂÷ß‚Õ°“ ∑’Ë®– weaning  ”‡√Á® ( —ß‡°µ‰¥â®“°

accessory or paradoxical muscle activity, Õ—µ√“

°“√À“¬„®, tidal volume ·≈– minute ventilation)

‰¥â·°à

ë Õ—µ√“°“√À“¬„®∑’Ë‡æ‘Ë¡¢÷Èπ¡“°°«à“ 15-20 %

À√◊Õ tidal volume ≈¥≈ß æ∫«à“µ—«‡≈¢∑—Èß Õß¡’§«“¡

 —¡æ—π∏å°—∫°“√ÕàÕπ≈â“¢Õß°≈â“¡‡π◊ÈÕÀ“¬„® Õ¬à“ß‰√

°Áµ“¡∂â“ºŸâªÉ«¬À“¬„®„π√–¥—∫∑’Ë PaCO2 Õ¬Ÿà„π‡°≥±åª°µ‘

À√◊ÕÕ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â‚¥¬ minute ventilation ª°µ‘

(0.5 L-1 ≈‘µ√µàÕπ“∑’  ”À√—∫ infant) Õ“®∫àß∫Õ°«à“

ºŸâªÉ«¬∑πµàÕ°“√ weaning ‰¥â

ë VD:VT ratio ™à«¬∫Õ°∂÷ß§«“¡ “¡“√∂„π°“√

weaning §à“ª°µ‘§«√‰¡à‡°‘π 0.3 ·µà‡¡◊ËÕ„ à‡§√◊ËÕß™à«¬

À“¬„®Õ“®„™â‡°≥±å∑’ËπâÕ¬°«à“ 0.6-0.7 ‡æ◊ËÕ∫Õ°‚Õ°“ 

weaning ‰¥â ”‡√Á® °“√«—¥§«“¡·µ°µà“ß√–À«à“ß end

tidal CO2 °—∫ PaCO2 (end tidal CO2 : PaCO2 gra-

dient) Õ“®™à«¬∫Õ°∂÷ß°“√∑”ß“π∑’Ëº‘¥ª°µ‘¢ÕßªÕ¥

À√◊Õ À—«„®

ë Pressure volume loop Õ“®™à«¬∫Õ°∂÷ß

work of breathing ·≈–ª√–‡¡‘π°“√ weaning ¥â«¬

mode µà“ßÊ ‚¥¬ “¡“√∂«—¥ dynamic, static compli-

ance, resistance transpulmonary pressure tracing,

work of breathing,  respiratory time fraction, pres-

sure time product, pressure time index, sponta-

neous maximum inspiratory and expiratory occlu-
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sion pressure, vital capacity, maximal spontaneous

minute ventilation

Technique of weaning
Weaning mode ∑’Ë„™â„π‡¥Á°∑“√°·≈–‡¥Á°‚µ ‰¥â·°à

CPAP, SIMV, PSV, (VSV) À√◊ÕÕ“®‡≈◊Õ°„™â com-

bined modes

Continuous Positive Airway Pressure (CPAP)
‡ªìπ mode ∑’ËºŸâªÉ«¬À“¬„®‡Õß‚¥¬‰¡à¡’°“√™à«¬

®“°‡§√◊ËÕß™à«¬À“¬„® ·µà‡§√◊ËÕß„Àâ·√ß¥—π∫«°∑’Ë§ß∑’Ë

µ≈Õ¥ cycle ¢Õß°“√À“¬„® CPAP ™à«¬‡æ‘Ë¡ end ex-

piratory pressure „Àâ¡“°°«à“ atmospheric pressure

™à«¬‡æ‘Ë¡ total lung volume ·≈– functional residual

capacity ´÷Ëß¡’º≈„Àâ oxygenation ·≈– ventilation/

perfusion ratio ¥’¢÷Èπ ªÑÕß°—π°“√‡°‘¥¿“«–ªÕ¥·ø∫

(atelectasis) °≈â“¡‡π◊ÈÕÀ“¬„®ÕàÕπ≈â“ ·≈–™à«¬≈¥ work

of breathing ¡’ª√–‚¬™πå ”À√—∫æ¬“∏‘ ¿“æ∑’Ë∂ÿß≈¡

¬ÿ∫·ø∫ (alveolar collapse) À√◊Õ¡’ “√πÈ”§—Ëß (pulmo-

nary edema) ∑”„Àâ°“√·≈°‡ª≈’Ë¬π°ä“´¥’¢÷Èπ

°“√„™â CPAP Õ“®∑”‰¥â‚¥¬ºà“π‡§√◊ËÕß™à«¬À“¬„®

À√◊Õ„™â CPAP system ´÷Ëßª√–°Õ∫¥â«¬·À≈àß®à“¬°ä“´

·≈– PEEP valve CPAP §«√„™â„πºŸâªÉ«¬∑’Ë¡’ respira-

tory drive ·≈– endurance ∑’Ë‡æ’¬ßæÕ ·µà¬—ßµâÕß°“√

physiologic PEEP ‚¥¬®–§àÕ¬Ê ≈¥ CPAP ≈ß √–À«à“ß

weaning

CPAP Õ“®‰¡à‡À¡“– ¡„πºŸâªÉ«¬∑’Ë¡’À¬ÿ¥À“¬„®

¡“°°«à“ 20 «‘π“∑’ À√◊ÕÀ¬ÿ¥À“¬„®∫àÕ¬√à«¡°—∫À—«„®

‡µâπ™â“ ºŸâªÉ«¬∑’Ë‰¡à “¡“√∂À“¬„®‡Õß ºŸâªÉ«¬‡Àπ◊ËÕ¬¡“°

À√◊Õ hypercapnia > 50 mmHg

Synchronized intermittent mandatory venti-
lation (SIMV)

SIMV ¡’°“√À“¬„® 2 ·∫∫ §◊Õ mandatory

breath ·≈– spontaneous breath ‚¥¬ SIMV ¡—°π‘¬¡

„™â√à«¡°—∫ Pressure support ventilation (PSV) mode

‡æ◊ËÕ™à«¬≈¥ workload „π™à«ß spontaneous breath

‚¥¬ mandatory breath ®–∂Ÿ°µ—ÈßÕ—µ√“°“√À“¬„®‚¥¬

Õ“®‡ªìπ volume-controlled À√◊Õ pressure-controlled

‚¥¬‡§√◊ËÕß„Àâ mandatory breath ∑’Ë —¡æ—π∏å°—∫°“√À“¬„®

‡¢â“¢ÕßºŸâªÉ«¬ „π√–À«à“ß∑’Ë‰¡à„™à mandatory breath

ºŸâªÉ«¬®–¡’°“√À“¬„®‡Õß ·µà∂â“‡§√◊ËÕßµ√«®æ∫«à“ºŸâªÉ«¬

‰¡à‡√‘Ë¡À“¬„® ‡§√◊ËÕß®–„Àâ mandatory breath µ“¡‡«≈“

∑’Ë°”Àπ¥

°“√ weaning ‚¥¬ SIMV mode ºŸâªÉ«¬∑’Ë„™â A/C

mode Õ¬Ÿà„Àâ‡ª≈’Ë¬π¡“„™â SIMV mode °àÕπ ‚¥¬µ—Èß

mandatory breath rate ‡À¡◊Õπ‡¥‘¡ ·≈â«§àÕ¬Ê ≈¥≈ß

§√—Èß≈– 2-5 §√—Èß/π“∑’ ¢≥–∑’Ë≈¥ºŸâªÉ«¬§«√À“¬„®‡Õß

¡“°¢÷Èπ °“√≈¥ IMV rate ≈ß‰¥â‡√Á«·§à‰Àπ¢÷Èπ°—∫ pul-

monary reserve ¢ÕßºŸâªÉ«¬ ‡ªÑ“À¡“¬ §◊Õ ≈¥‡√Á«∑’Ë ÿ¥

‡∑à“∑’ËºŸâªÉ«¬®–∑π‰¥â Õ“®≈¥∑ÿ° 1/2 -1 ™—Ë«‚¡ß À√◊ÕÀ≈“¬

™—Ë«‚¡ß À√◊Õ≈¥«—π≈– 1-2 §√—Èß ́ ÷Ëß¿“¬À≈—ß°“√≈¥  IMV

rate ≈ß  §«√¡’°“√µ‘¥µ“¡Õ“°“√· ¥ß∑“ß§≈‘π‘° ·≈–§à“

blood gas

SIMV ¡’¢âÕ¥’ §◊Õ ™à«¬„ÀâºŸâªÉ«¬À“¬„®‡Õß∫“ß à«π

∑”„Àâ “¡“√∂ªÑÕß°—π muscle atrophy ‰¥â ‚¥¬‡©æ“–

„πºŸâªÉ«¬∑’Ë¡’‚√§∑“ß neuromuscular °“√≈¥ IMV rate

≈ß‡√◊ËÕ¬Ê ®–™à«¬„ÀâºŸâªÉ«¬¡’‡«≈“„π°“√ª√—∫µ—«‡æ◊ËÕ°≈—∫

¡“À“¬„®‡Õß‰¥â„π∑’Ë ÿ¥

Pressure support ventilation (PSV)
À≈—°°“√∑”ß“π¢Õß PSV §◊Õ ‡§√◊ËÕß™à«¬À“¬„®

®–„Àâ inspiratory pressure ‡ √‘¡„π™à«ß°“√À“¬„®‡¢â“

¢ÕßºŸâªÉ«¬ ‚¥¬ºŸâªÉ«¬®–°√–µÿâπ‡§√◊ËÕß‡Õß (trigger)

·≈–‡√‘Ë¡µâπ°“√À“¬„®ÕÕ°‡Õß (cycle) Õ¬à“ß‰√°Áµ“¡§«√

µ—Èß back up ventilation „πµ—«‡§√◊ËÕß‰«â¥â«¬‡ ¡Õ (Õ“®

‡ªìπ volume-controlled À√◊Õ pressure-controlled

CMV) ´÷Ëß®–¡’ª√–‚¬™πå„π°√≥’∑’ËºŸâªÉ«¬‡°‘¥À¬ÿ¥À“¬„®

„π√–À«à“ß°“√„™â PSV

PSV ‡ªìπ°“√™à«¬À“¬„®∑’Ëª√—∫√–¥—∫ workload




