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Preventing Ventilator Related Problems

«√°“√ «‘‰≈™π¡å
‰™¬√—µπå ‡æ‘Ë¡æ‘°ÿ≈

24

°“√„™â‡§√◊ËÕß™à«¬À“¬„® (Mechanical ventilation) ‡ªìπ‡√◊ËÕß∑’Ëæ∫‡ªìπª√–®”„πÀÕºŸâªÉ«¬Àπ—° À≈—°°“√
¢Õß°“√„™â‡§√◊ËÕß™à«¬À“¬„®°Á§◊Õ °“√√—°…“ª√–§—∫ª√–§Õß ºŸâªÉ«¬„πÀÕºŸâªÉ«¬Àπ—°∑’Ë¡’¿“«–À“¬„®≈â¡‡À≈« „Àâ “¡“√∂
¡’°“√·≈°‡ª≈’Ë¬π°ä“´ÕÕ°´‘‡®π (O2) ·≈–§“√å∫Õπ‰¥ÕÕ°‰´¥å (CO2) ´÷Ëß‡ªìπ ‘Ëß®”‡ªìπ ”À√—∫°“√¥”√ß™’«‘µ ‡æ◊ËÕ
„Àâ‡«≈“·°à°“√√—°…“∑’Ë®”‡æ“–µàÕ‚√§∑’Ë‡ªìπæ◊Èπ∞“π¢Õß¿“«–À“¬„®≈â¡‡À≈«

°“√√—°…“¥â«¬‡§√◊ËÕß™à«¬À“¬„®π’È¡’®ÿ¥¡ÿàßÀ¡“¬‡æ◊ËÕ

1. Adequate ventilation

2. Unload respiratory muscles

3. Improve ventilation/perfusion mismatch

4. Supplemental O2

°“√„™â‡§√◊ËÕß™à«¬À“¬„®π’È∂◊Õ«à“ invasive ventilatory treatment ́ ÷ËßÕ“®∑”„Àâ‡°‘¥¿“«–·∑√° ấÕπ√ÿπ·√ß
‰¥â ¿“«–·∑√° ấÕπ∑’Ë ”§—≠®–µâÕß°≈à“«µàÕ‰ª¡’¥—ßπ’È

1. ¿“«– ventilator associated lung injury (VALI)

2. ¿“«–·∑√°´âÕπ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√„™â‡§√◊ËÕß™à«¬À“¬„® (mechanical complications)

¿“«– ventilator associated lung injury (VALI)
VALI ‡ªìπ¿“«–·∑√°´âÕπ®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„® ‰¡à‰¥â‡°’Ë¬«¢âÕß°—∫°“√¥”‡π‘π¢Õß‚√§æ◊Èπ∞“π ´÷Ëß

‡ªìπ “‡Àµÿ¢Õß¿“«–À“¬„®≈â¡‡À≈«π—Èπ °“√»÷°…“·≈–«“√ “√∑“ß°“√·æ∑¬å®”π«π¡“°¬◊π¬—π·πàπÕπ«à“ VALI
∑”„Àâ‡°‘¥Õ—πµ√“¬µàÕ‡π◊ÈÕªÕ¥‡æ‘Ë¡¢÷Èπ‰¥â „π∑’Ëπ’È®–¢Õ°≈à“«‡°’Ë¬«°—∫ VALI „πÀ—«¢âÕµàÕ‰ªπ’È §◊Õ ª√–‡¿∑¢Õß VALI,
º≈‡ ’¬¢Õß°“√‡°‘¥ VALI, Static lung compliance curve °—∫ VALI ·≈–°“√ªÑÕß°—π°“√‡°‘¥ VALI
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ª√–‡¿∑¢Õß VALI
VALI ·∫àß‰¥âµ“¡≈—°…≥–¢Õß°≈‰°°“√‡°‘¥¢Õß¡—π‡Õß ·∫àßÕÕ°‡ªìπ 5 ª√–‡¿∑1

1. Barotrauma

2. Volutrauma

3. Atelectotrauma

4. Biotrauma

5. Oxygen toxic effect

Barotrauma
‡ªìπÕ—πµ√“¬∑’Ë‡°‘¥®“°°“√„™â§«“¡¥—π Ÿß¡“°∑”„Àâ‡°‘¥‡π◊ÈÕ‡¬◊ËÕ‰¥â√—∫§«“¡‡ ’¬À“¬ „π —µ«å∑¥≈Õß2 æ∫

«à“‡¡◊ËÕ„™â‡§√◊ËÕß™à«¬À“¬„®„π —µ«å‚¥¬„™â§«“¡¥—π Ÿß¡“°∑’Ë 45 ́ ¡.πÈ” ∑”„Àâ —µ«å¡’¿“«– hypoxia ·≈–µ“¬¿“¬„π‡«≈“
1 ™—Ë«‚¡ß µà“ß°—∫ —µ«å∑’Ë„™â§«“¡¥—πµË”°«à“§◊Õ 14 ·≈– 30 ´¡.πÈ” ¥—ßπ—Èπ®–‡ÀÁπ«à“§«“¡¥—π∑’Ë Ÿß∑”„Àâ‡°‘¥Õ—πµ√“¬
µàÕªÕ¥‰¥â „π‡«≈“µàÕ¡“¡’ºŸâ ß —¬«à“®√‘ßÊ ·≈â«§«“¡¥—πÕ¬à“ß‡¥’¬«ªí®®—¬À≈—°À√◊Õ‰¡à„π°“√∑”„Àâ‡°‘¥ VALI À√◊Õ
‰¡à °“√»÷°…“„ππ—°¥πµ√’3 æ∫«à“„πºŸâ‡≈àπ‡§√◊ËÕß‡ªÉ“·¡â¡’§«“¡¥—π Ÿß∂÷ß 150 ́ ¡.πÈ” ‡ªìπª√–®”°Á¬—ß‰¡àæ∫Õ—πµ√“¬
µàÕ‡π◊ÈÕªÕ¥ ‡ªìπ∑’Ë¡“¢Õß·π«§‘¥„πªí®®ÿ∫—π∑’Ë‡™◊ËÕ«à“§«“¡¥—π∑’Ë Ÿß„π°√≥’∑’‰¡à¡’ª√‘¡“µ√∑’Ë¡“°„πªÕ¥„π‡«≈“‡¥’¬«°—π
®–‰¡à∑”„Àâ‡°‘¥Õ—πµ√“¬µàÕªÕ¥À√◊Õ°“√∑’Ë§«“¡¥—π∑’Ë Ÿß∑’Ë®–∑”„Àâ‡°‘¥Õ—πµ√“¬µàÕªÕ¥‰¥â°ÁµàÕ‡¡◊ËÕ¡’ª√‘¡“µ√∑’Ë¡“°
‡∑à“π—Èπ π—Èπ§◊Õ‡πâπ«à“ À≈—° volutrauma (¥—ß®–°≈à“«µàÕ‰ª) ¡’§«“¡ ”§—≠°«à“ barotrauma

Volutrauma
‡ªìπÕ—πµ√“¬∑’Ë‡°‘¥®“°°“√„™âª√‘¡“µ√∑’Ë¡“°‡°‘¥‰ª‚¥¬‰¡à®”‡ªìπ«à“µâÕß‡°‘¥§«“¡¥—π ŸßÀ√◊Õ‰¡à À√◊Õ

 “¡“√∂°≈à“«‰¥â«à“‡ªìπ§”∑’Ë‡À¡“– ¡°«à“ barotrauma ¥—ß‡Àµÿº≈¢â“ßµâπ ¢π“¥¢Õßª√‘¡“µ√∑’Ë∑”„Àâ‡°‘¥Õ—πµ√“¬‰¥â
§◊Õ ª√‘¡“µ√∑’Ë∑”„Àâ‡°‘¥°“√∂à“ß¢¬“¬¢Õß∂ÿß≈¡ªÕ¥ (alveolar distention) ́ ÷Ëß®–∂Ÿ°§“¥°“√‰¥â®“°°“√«—¥§«“¡¥—π
¢Õß∂ÿß≈¡ªÕ¥„π¢≥–À“¬„®‡¢â“ ÿ¥ (plateau pressure À√◊Õ Ppla) ´÷Ëß‡ªìπµ—«°”Àπ¥°“√‡°‘¥ VALI ‚¥¬‡©æ“–
‡¡◊ËÕ Ppla > 35-40 ´¡.πÈ”

Atelectotrauma (Low volume injury)
‡°‘¥®“°°“√¡’‡ªî¥·≈–ªî¥¢Õß alveoli µ≈Õ¥‡«≈“ (recruitment-derecruitment) °“√‡ªî¥·≈–ªî¥π’Ë‡Õß

∑”„Àâ‡°‘¥Õ—πµ√“¬µàÕªÕ¥‚¥¬°“√‡°‘¥ shear stress „π∫√‘‡«≥∑’Ëªî¥‡ªî¥π—ÈπÊ

Biotrauma
‡ªìπÕ—πµ√“¬µàÕªÕ¥∑’Ë‡°‘¥®“°°“√Õ—°‡ ∫ ‡π◊ËÕß®“°¡’ chemical mediators ∑’ËÀ≈—ËßÕÕ°®“°ªÕ¥„π

 à«π∑’Ë∑”„Àâ‡°‘¥Õ—πµ√“¬®“°°“√„™â‡§√◊ËÕß™à«¬À“¬„® chemical mediators ¥—ß°≈à“«‰¥â·°à tromboxane B2, platelet
activating factor, interleukin -1, tumor necrosis factor ‡ªìπµâπ ´÷Ëß®–∑”„Àâ‡¡Á¥‡≈◊Õ¥¢“«‡¢â“¡“„πªÕ¥
·≈–°àÕ„Àâ‡°‘¥°“√Õ—°‡ ∫¢ÕßªÕ¥ °“√∑¥≈Õß„π —µ«å‚¥¬°“√¬—∫¬—Èß chemical mediators À√◊Õ ‡¡Á¥‡≈◊Õ¥¢“«
®–∑”„Àâ¿“«– VALI ª√–‡¿∑π’È‡∫“∫“ß≈ß4,5

Oxygen toxic effect
°“√„™âÕÕ° ‘́‡®π§«“¡‡¢â¡¢âπ Ÿß¡“° ®–∑”„Àâ‡°‘¥ toxicity µàÕªÕ¥  à«π§«“¡‡¢â¡¢âπ√–¥—∫∑’Ë∑”„Àâ‡°‘¥
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toxicity ¬—ß‰¡à‡ªìπ∑’Ë·πà™—¥ „π∑“ßªØ‘∫—µ‘ºŸâ„™â‡§√◊ËÕß™à«¬À“¬„®®–æ¬“¬“¡„Àâ„™âÕÕ° ‘́‡®π§«“¡‡¢â¡¢âπ∑’ËπâÕ¬°«à“
60% ´÷Ëßπà“®–≈¥¿“«–π’È≈ß‰¥â

º≈‡ ’¬¢Õß°“√‡°‘¥ VALI
°“√‡°‘¥ VALI ®–∑”„ÀâºŸâªÉ«¬¡’°“√‡ ◊ËÕ¡Àπâ“∑’Ë¢ÕßªÕ¥¡“°¢÷Èπ ·≈–µâÕß„™â‡§√◊ËÕß™à«¬À“¬„®π“π¢÷Èπ ‡¡◊ËÕ

„™â‡§√◊ËÕß™à«¬À“¬„®π“π¢÷Èπ VALI °Á®–¡“°¢÷ÈπÕ’°‡ªìπ«—Ø®—°√∑’Ë‡≈«√â“¬„πºŸâªÉ«¬∑’Ë®–µâÕß„™â‡§√◊ËÕß™à«¬À“¬„®

πÕ°®“°π’È°“√„™â‡§√◊ËÕß™à«¬À“¬„®¬—ß¡’º≈µàÕ hemodynamic ∑”„Àâ‡°‘¥ ventilator associated pneu-
monia (VAP) ·≈– ¿“«– sepsis ´÷Ëß®–π”‰ª Ÿà¿“«– multiorgan failure ¥—ß¿“æ∑’Ë 11

Static lung compliance curve
VALI  “¡“√∂·∫àß‰¥â 2 ª√–‡¿∑µ“¡ static lung compliance curve §◊Õ

1. Atelectotrauma À√◊Õ Lung injury at low lung volume

2. Alveolar overdistension À√◊Õ lung injury at high lung volume

∂â“¥Ÿ®“° static compliance curve ¥—ß¿“æ∑’Ë 2

¿“æ∑’Ë 1  · ¥ßº≈°√–∑∫¢Õß°“√‡°‘¥ ventilator associated lung injury

°“√„™â‡§√◊ËÕß™à«¬À“¬„®

ªÕ¥ À—«„® VAP

VALI
Biotrauma

Sepsis

Barotrauma
Volutrauma

eg pneumothorax

Cardiac index
O2 delivery

Multiorgan failure
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®“°¿“æ∑’Ë 2 ®–æ∫«à“ compliance ¢ÕßªÕ¥®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ curve Õ¬ŸàµË”°«à“ LIP À√◊Õ  Ÿß°«à“ UIP
°“√∑’Ë curve Õ¬ŸàµË”°«à“ LIP ®–µâÕß„™â·√ß¥—π Ÿß‡æ◊ËÕ‡Õ“™π– compliance ·≈–¬—ß‡°‘¥ shearing force ¢≥–∑’Ë
‡ªî¥ªî¥∂ÿß≈¡´÷Ëß®—¥Õ¬Ÿà„πæ«°¢Õß atelectrotrauma  à«π°“√∑’Ë curve µâÕß Ÿß°«à“ UIP °Á®–µâÕß„™â·√ß¥—π Ÿß¡“°
´÷Ëß®–∑”„Àâ‡°‘¥ alveolar overdistension ´÷ËßÕ¬Ÿà„πæ«°¢Õß barotrauma À√◊Õ volutrauma

°“√ªÑÕß°—π°“√‡°‘¥ VALI
À≈—°°“√°Á§◊Õ°“√„™â‡§√◊ËÕß™à«¬À“¬„®∫—ß§—∫„Àâ°“√™à«¬À“¬„®Õ¬Ÿà„π√–¥—∫ Ÿß°«à“ LIP ·µà‰¡à Ÿß¡“°‡°‘π UIP

°“√∑’Ë∑”„Àâ√–¥—∫§«“¡¥—π Ÿß°«à“ LIP ‡æ◊ËÕªÑÕß°—π atelectorauma ∑”‰¥â‚¥¬°“√„™â PEEP (positive end-
exspiratory pressure) „Àâ Ÿß°«à“ LIP ‡≈Á°πâÕ¬ °“√ªÑÕß°—π‰¡à„ÀâÀ“¬„® Ÿß°«à“ UIP ®–‡ªìπ°“√ªÑÕß°—π‰¡à„Àâ‡°‘¥
¿“«– alveolar overdistension ´÷Ëß®–ªÑÕß°—π volutrauma ·≈– barotrauma „π∑“ßªØ‘∫—µ‘ “¡“√∂ªÑÕß°—π
VALI ‡¡◊ËÕ®”°—¥ inspiratory pressure ‰¡à„Àâ‡°‘π 35-40 ´¡.πÈ”

°“√»÷°…“¢Õß ARDSnet6 æ∫«à“°“√„™â tidal volume ∑’ËµË” (6 ml/kg) √à«¡°—∫°“√„™â PEEP „πºŸâªÉ«¬
acute lung injury (ALI) À√◊Õ acute respiratory distress syndrome (ARDS) ∑”„Àâ‡æ‘Ë¡Õ—µ√“√Õ¥ ‡¡◊ËÕ
‡∑’¬∫°—∫ tidal volume ∑’Ë Ÿß°«à“ (12 ml/kg)

À≈—ß®“°°“√∑¥≈Õßπ’È·≈â«‰¥â¡’§”∂“¡«à“ °“√„™â PEEP ∑’Ë Ÿß¢÷Èπ°«à“ LIP ¡“°‰ªÕ’°®–∑”„Àâ outcome
¥’¢÷ÈπÕ’°À√◊Õ‰¡à ®÷ß‰¥â¡’°“√»÷°…“ assessment of low tidal volume and elevated end-expiratory volume
to obviate lung injury (ALVEOLI study)7 ´÷Ëß‰¥â«“ß·ºπ∑’Ë®–∑”„πºŸâªÉ«¬ 750 §π „π·∫∫ multicenter trial
„πºŸâªÉ«¬ ALI/ARDS ·¬°‡ªìπ 2 °≈ÿà¡ ‚¥¬°≈ÿà¡Àπ÷Ëß„™â high end-expiratory lung volume Õ’°°≈ÿà¡„™â low end-
expiratory lung volume °“√»÷°…“π’ÈµâÕß¬ÿµ‘‰ª ¢≥–∑’Ë∑”‰ª·≈â«„πºŸâªÉ«¬ 550 §π ‡π◊ËÕß®“°‰¡àæ∫ª√–‚¬™πå
¢Õß high end-expiratory lung volume

 √ÿª°“√„™â low tidal volume 6-8 ml/kg √à«¡°—∫ PEEP ‚¥¬√—°…“ Ppla < 35-40 ́ ¡.πÈ” ®–™à«¬ªÑÕß°—π
VALI „πºŸâªÉ«¬ ALI ·≈– ARDS

Volume
LIP = lower infection point
UIP = upper infection point

Pressure

UIP

LIP

¿“æ∑’Ë 2  · ¥ß static compliance curve



293Preventing Ventilator Related Problems, «√°“√ «‘‰≈™π¡å ·≈– ‰™¬√—µπå ‡æ‘Ë¡æ‘°ÿ≈

¿“«–·∑√°´âÕπ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√„™â‡§√◊ËÕß™à«¬À“¬„® (mechanical complication)
°“√„™â‡§√◊ËÕß™à«¬À“¬„®¡’¿“«–·∑√° ấÕπµà“ßÊ ‡ªìπ®”π«π¡“° „π∫∑§«“¡π’È®–¢Õ°≈à“«·µà‡©æ“–ªí≠À“

∑’Ë‡°‘¥‰¥â∫àÕ¬‡°’Ë¬«°—∫°“√„™â‡§√◊ËÕß™à«¬À“¬„®.

∑ÿ°§√—Èß‡¡◊ËÕ‰¥â√—∫√“¬ß“π«à“ºŸâªÉ«¬¡’ªí≠À“‡°’Ë¬«°—∫‡§√◊ËÕß™à«¬À“¬„®·æ∑¬åºŸâ√—°…“§«√µ√«®¢â“ß‡µ’¬ß ‡æ◊ËÕ
„Àâ°“√«‘π‘®©—¬·≈–°“√√—°…“„Àâ∂Ÿ°µâÕß·≈–∑—π∑à«ß∑’  ‘Ëß·√°∑’ËµâÕß∑”‡ ¡Õ§◊Õ °“√µ√«®«‘π‘®©—¬ Hemodynamic
·≈– Oxygenation ∂â“ºŸâªÉ«¬∂Ÿ°æ∫«à“¡’ Hemodynamic instability À√◊Õ O2 desaturation ·æ∑¬åºŸâ√—°…“µâÕß
ª≈¥§π‰¢âÕÕ°®“°‡§√◊ËÕß™à«¬À“¬„®∑—π∑’ ·≈–„™â Ambu bag √à«¡°—∫ O2 100% ·≈–‡¡◊ËÕ§π‰¢âÕ“°“√¥’¢÷Èπ ·æ∑¬å
ºŸâ√—°…“®÷ß∑”°“√ ◊∫§âπÀ“ “‡Àµÿ¢Õßªí≠À“µàÕ‰ª

ªí≠À“‡°’Ë¬«°—∫°“√„™â‡§√◊ËÕß™à«¬À“¬„®∑’Ë®–°≈à“«µàÕ‰ªπ’È„π∫∑π’È¡’¥—ßµàÕ‰ªπ’È

1. ªí≠À“∑’Ë‡°’Ë¬«¢âÕß°—∫§«“¡¥—π¢Õß‡§√◊ËÕß™à«¬À“¬„® ªí≠À“∑’Ë¡’‰¥â 2 Õ¬à“ß§◊Õ

1) ¿“«–∑’Ë¡’§«“¡¥—π Ÿß„π√–∫∫À“¬„® (High airway pressure)

2) ¿“«–∑’Ë¡’§«“¡¥—πµË”„π√–∫∫À“¬„® (Low airway pressure)

2. ªí≠À“∑’ËºŸâªÉ«¬À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß (Ventilator asynchrony)

3. ªí≠À“ Auto-PEEP (Auto-Positive End Expiratory Pressure)

4. ¿“«–∑’Ë¡’ O2 „π‡≈◊Õ¥µË”≈ß (Worsening oxygenation)

5. ¿“«–∑’ËºŸâªÉ«¬¥÷ß∑àÕ™à«¬À“¬„®ÕÕ° (Self extubation)

¿“«–∑’Ë¡’§«“¡¥—π Ÿß„π√–∫∫À“¬„®
 “‡Àµÿ¢Õß¿“«–π’È§◊Õ ¿“«–∑’Ë¡’°“√Õÿ¥°—Èπ¢Õß∑àÕ™à«¬À“¬„®, ‚√§ÀÕ∫À◊¥, ¿“«– Congestive heart failure,

·≈–¿“«– Acute respiratory distress syndrome (ARDS) ‡ªìπµâπ °“√«‘π‘®©—¬Õ“»—¬ª√–«—µ‘ °“√µ√«®√à“ß°“¬
·≈–°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ ¥—ß®–‰¥â°≈à“«µàÕ‰ª

°“√À“ “‡Àµÿ¢Õß¿“«–π’È®–ßà“¬¢÷Èπ∂â“·æ∑¬åºŸâ√—°…“¡’ª√–«—µ‘‚¥¬≈–‡Õ’¬¥¢Õß§π‰¢â ‡™àπ ºŸâªÉ«¬ Acute
myocardial infarction Õ“®¡’¿“«– Acute congestive heart failure À√◊ÕºŸâªÉ«¬∑’Ë‡ªìπ‚√§ªÕ¥Õÿ¥µ—π‡√◊ÈÕ√—ß
Õ“®¡’¿“«– Pneumothorax ·∑√°´âÕπ ‡ªìπµâπ °“√µ√«®√à“ß°“¬Õ“®∫àß™’È¿“«– Pneumothorax, Broncho-
spasm, Atelectasis, À√◊Õ Congestive heart failure ‡ªìπµâπ

°“√µ√«® Õ∫∑àÕ™à«¬À“¬„® (Endotrecheal tube) ‡ªìπ‡√◊ËÕß ”§—≠ °“√µ√«®¥Ÿµ”·Àπàß¢Õß∑àÕ ®–™à«¬
«‘π‘®©—¬¿“«–∑’Ë∑àÕ™à«¬À“¬„®‡≈◊ËÕπ≈ß‰ª„πÀ≈Õ¥≈¡¥â“π¢«“ (Right main stem bronchus intubation) πÕ°®“°π’È
∑àÕ™à«¬À“¬„®Õ“®¡’°“√Õÿ¥°—Èπ‰¥â®“°°“√∑’Ë ºŸâªÉ«¬°—¥∑àÕ (Tube biting), ¿“«–∑’Ë¡’°“√Õÿ¥°—Èπ®“°‡ ¡À– (Secre-
tion obstruction), ·≈–¿“«–∑’Ë∑àÕ™à«¬À“¬„®À—°æ—∫ßÕ (Tube kinking)

°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√∑’Ë®–™à«¬„π°“√«‘π‘®©—¬∑’Ë ”§—≠ §◊Õ‡ÕÁ°´‡√¬åªÕ¥ ́ ÷Ëß®–™à«¬ π—∫ πÿπ°“√«‘π‘®©—¬
¿“«– Pneumothorax, Atelectasis, À√◊Õ Right main stem bronchus intubation ‡ªìπµâπ Õ¬à“ß‰√°Á¥’„π°√≥’
∑’Ë ß —¬¿“«–∑’Ë¡’§«“¡¥—π Ÿß„π√–∫∫À“¬„®‡π◊ËÕß®“° Tension pneumothorax °“√√Õ°“√µ√«®‡ÕÁ°´‡√¬åªÕ¥®–
∑”„Àâ°“√√—°…“∑’Ë‡À¡“– ¡≈à“™â“·≈–Õ“®‡ªìπÕ—πµ√“¬∂÷ß™’«‘µµàÕºŸâªÉ«¬‰¥â
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°“√À“ “‡Àµÿ¿“«–∑’Ë¡’§«“¡¥—π Ÿß„π√–∫∫À“¬„®Õ“®„™â§«“¡¥—π„πÀ≈Õ¥≈¡ (Peak pressure ·≈– Pla-
teau pressure) ‡ªìπµ—«™à«¬∫Õ°«“§«“¡º‘¥ª°µ‘πà“®–Õ¬Ÿà∑’Ë„¥

µ“√“ß∑’Ë 1  ¿“«–·∑√°´âÕπ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√„™â‡§√◊ËÕß™à«¬À“¬„®8

Complications associated with intubation and mechanical ventilation
Prolonged intubation

Cardiac arrest
Gastric distension

Self-extubation
Mechanical dysfunction of the endotracheal tube
Cuff leaks
Injury to the pharnx,larynx,and trachea

Ulceration
Oedema
Haemorrhage
Stenosis

Loss of voice
Respiratory muscle dysfunction
Respiratory muscle atrophy
Nosocomial infections

Sinusitis
Ventilator-associated pneumonia

Decrease in cardiac output
Barotrauma
Increase in work of breathing
Weaning difficulties
Complication associated with ventilation and monitoring

Pulmonary artery catheter

Peak pressure

Static pressure

PEEP

¿“æ∑’Ë 3  Pressure/time curve · ¥ß peak pressure ·≈– plateau pressure
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Peak pressure ´÷Ëß‡ªìπµ—«· ¥ß∂÷ß Resistive pressure ¢ÕßÀ≈Õ¥≈¡  à«π Plateau pressure ‡ªìπ
· ¥ß∂÷ß Elastic recoil pressure ¢Õß‡π◊ÈÕªÕ¥·≈–ºπ—ß∑√«ßÕ° Peak pressure ‰¥â®“°°“√«—¥®“° gauge
§«“¡¥—π‚¥¬µ√ß à«π Plateau pressure  “¡“√∂¥â«¬°“√„™â Inspiratory hold technic À√◊Õ°“√„™â occluding
expiratory port „π™à«ßÀ“¬„®‡¢â“ ÿ¥‡ªìπ‡«≈“ª√–¡“≥ 2 «‘π“∑’ ´÷Ëß®–∑”„Àâ§«“¡¥—π„π√–∫∫À“¬„®‡¢â“ Ÿà
¿“«– ¡¥ÿ≈ π—Ëπ§◊Õ‰¡à¡’ Air flow ´÷Ëß®–∑”„Àâ§«“¡¥—π∑’Ë«—¥‡∑à“°—∫§«“¡¥—π„πªÕ¥ ·≈–§«“¡¥—ππ—Èπ°Á§◊Õ Plateau
pressure

µ“√“ß∑’Ë 2 · ¥ß∂÷ßª√–‚¬™πå¢Õß Peak pressure ·≈– Plateau pressure „π°“√«‘π‘®©—¬¿“«–∑’Ë¡’
§«“¡¥—π Ÿß„π√–∫∫À“¬„® ¿“«–∑’Ë Peak pressure  Ÿß¢÷Èπ‚¥¬∑’Ë Plateau pressure ‡ª≈’Ë¬π·ª≈ß‚¥¬‡≈Á°πâÕ¬
 —¡æ—π∏å°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß Airway resistance (‡™àπ ¿“«– Bronchospasm, Mucous plugging À√◊Õ
Kinking of endotracheal tube ‡ªìπµâπ)  à«π∂â“ Plateau pressure  Ÿß‡™àπ‡¥’¬«°—∫ Peak pressure °Á®–
 —¡æ—π∏å°—∫‚√§∑’Ë‡°’Ë¬«¢âÕß°—∫‡π◊ÈÕªÕ¥ (Lung parenchyma) À√◊Õ ºπ—ß∑√«ßÕ° (Chest well) ‡™àπ ¿“«– Pneu-
mothorax, Congestive heart failure À√◊Õ Acute respiratory distress syndrome ‡ªìπµâπ9

¿“«–∑’Ë¡’§«“¡¥—πµË”„π√–∫∫À“¬„®
°“√À“ “‡Àµÿ„π¿“«–π’ÈµâÕß‡¢â“„®«à“ ¿“«–π’È‡°‘¥‰¥â„π 2 °√≥’

°√≥’∑’Ë 1 ≈¡√—Ë«ÕÕ°®“°√–∫∫ Ventilator circuit (Air leak)
°“√∑’Ë¡’≈¡√—Ë«ÕÕ°®“°√–∫∫ Ventilator circuit ®–∑”„Àâ§«“¡¥—πµË”„π√–∫∫À“¬„® ·æ∑¬åºŸâ√—°…“

§«√À“«à“≈¡√—Ë«ÕÕ°∑’Ë„¥ °“√µ√«®√à“ß°“¬ °“√µ√«® Õ∫∑àÕ¢Õß Ventilator circuit ®–™à«¬„π°“√À“ “‡Àµÿ
¢Õß≈¡√—Ë«π—Èπ

®ÿ¥∑’Ë≈¡√—Ë«ÕÕ°‰¥â¡’¥—ßπ’È

1. Endotracheal tube : §«√µ√«®«à“∑àÕπ’È¡’°“√‡≈◊ËÕπÕÕ°¡“À√◊Õ‰¡à ‚¥¬°“√µ√«® Marker ¢Õß
√–¬–∑“ß∫π∑àÕ ·≈–°“√µ√«® Balloon ¢Õß Cuff ‡æ◊ËÕ«‘π‘®©—¬¿“«– Cuff leak

2. ≈¡ÕÕ°πÕ°µ—«ºŸâªÉ«¬ : §«√µ√«® “¬∑’ËµàÕ®“°‡§√◊ËÕß™à«¬À“¬„® °—∫∑àÕ™à«¬À“¬„®«à“¡’ ≈¡√—Ë«ÕÕ°
À√◊Õ‰¡à À√◊Õ¡’ “¬À≈ÿ¥µ√ßµ”·Àπàß„¥

3. ≈¡ÕÕ°„πµ—«ºŸâªÉ«¬ : ª√–°“√π’Èæ∫‰¥â∫àÕ¬πâÕ¬°«à“Õ¬à“ßÕ◊Ëπ¿“«–π’Èæ∫‰¥â„πºŸâªÉ«¬∑’Ë¡’ Tracheo-
esophageal fistula À√◊Õ Esophageal intubation ‡ªìπµâπ

µ“√“ß∑’Ë 2  µ—«Õ¬à“ß· ¥ß°“√„™â Peak and Plateau pressure „π°“√™à«¬«‘π‘®©—¬¿“«–∑’Ë¡’§«“¡¥—π Ÿß„π√–∫∫À“¬„®

Ppeak elevated but Pplat low
- Secretion and mucous plugs
- Tube biting
- Bronchospasm

PEAK PRESSURE (Ppeak) AND PLATEAU PRESSURE (Pplat)
Both Ppeak and Pplat elevated

- Acute congestive heart failure
- Pneumothorax
- Right main stem bronchus intubation
- Acute respiratory distress syndrome
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°“√·°â ‰¢¢÷ÈπÕ¬Ÿà°—π “‡Àµÿ¢Õß≈¡∑’Ë√—Ë«ÕÕ°¡“ ‡™àπ ∂â“ªí≠À“‡°’Ë¬«°—∫∑àÕ™à«¬À“¬„®°ÁÕ“®µâÕß°“√°“√
‡≈◊ËÕπµ”·Àπàß¢Õß∑àÕ À√◊ÕµâÕß∑”°“√‡ª≈’Ë¬π∑àÕ„π°√≥’∑’Ë¡’ Cuff leak  ”À√—∫ “¬∑’ËµàÕ®“°‡§√◊ËÕß™à«¬À“¬„®
∂â“ “¬À≈ÿ¥ °“√µàÕ “¬°Á®–‡ªìπ°“√·°â ‰¢ ·µà∂â“ “¬√—Ë« °“√·°â‰¢°Á§◊Õ°“√‡ª≈’Ë¬π‡Õ“ “¬„À¡à¡“·∑π  ”À√—∫°“√„ à
∑àÕ™à«¬À“¬„®‡¢â“„πÀ≈Õ¥Õ“À“√µâÕß°“√°“√„ à∑àÕ„À¡à∑—π∑’‡æ◊ËÕªÑÕß°—π¿“«–∑’Ë¡’ hypoxia Õ¬Ÿàπ“π  à«π¿“«–
tracheo-esophageal fistula ®–µâÕßª√÷°…“»—≈¬·æ∑¬å‡¢â“™à«¬·°â ‰¢

°√≥’∑’Ë 2 ∑’ËºŸâªÉ«¬∑’Ë¡’ High respiratory effort
„π°√≥’π’È‡°‘¥‡π◊ËÕß®“°ºŸâªÉ«¬¡’ Persistent respiratory effort ¡“°®π∑”„Àâ‡°‘¥ Negative pressure

„π√–∫∫¢Õß‡§√◊ËÕß™à«¬À“¬„® ·≈–∂â“ Negative pressure π’È¡’¡“°°Á®–¥÷ß„Àâ Positive pressure ®“°‡§√◊ËÕß
™à«¬À“¬„®µË”≈ß∑”„Àâ‡ÀÁπ«à“¡’§«“¡¥—πµË”„π√–∫∫À“¬„®∑—ÈßÊ ∑’Ë‰¥â Tidal volume ·≈– Minute ventilation ∑’Ë
‡æ’¬ßæÕ „π∑“ßªØ‘∫—µ‘ºŸâ‡¢’¬π·π–π”«‘∏’°“√·°â ‰¢ ‰¥â 2 «‘∏’

«‘∏’·√°§◊Õ °“√‡ª≈’Ë¬π Mode ®“° Assist control ventilation ‡ªìπ Pressure support ventilation
(PSV) °“√∑”‡™àππ’È “¡“√∂∑”‰¥â‡π◊ËÕß®“°ºŸâªÉ«¬¡’ Spontaneous breathing °“√„™â PSV Õ“®®–∑”„ÀâºŸâªÉ«¬
À“¬„®‡¢â“°—∫‡§√◊ËÕß¡“°¢÷Èπ ‡π◊ËÕß®“° PSV ‡ªìπ Flow cycle „π°“√π’È·æ∑¬åºŸâ√—°…“§«√ª√–‡¡‘πºŸâªÉ«¬„π¥â“π
§«“¡æ√âÕ¡∑’Ë®– Extubation ‰ª¥â«¬°—π‡≈¬ ‚¥¬‡©æ“–ºŸâªÉ«¬∑’Ë„™â Pressure Support πâÕ¬°«à“ 7 cm H2O

«‘∏’∑’Ë Õß§◊Õ Sedation ́ ÷Ëß®–„™â„π°√≥’π’ÈºŸâªÉ«¬‰¡à “¡“√∂À“¬„®‡¢â“°—∫ PSV ‰¥â ·≈–®–µâÕß„™â‡§√◊ËÕß
™à«¬À“¬„®‡ªìπ√–¬–‡«≈“π“π «‘∏’π’È·æ∑¬åºŸâ√—°…“µâÕß√–«—ß¿“«–·∑√°´âÕπ®“°°“√„™â¬“ Sedation π’È

ªí≠À“∑’ËºŸâªÉ«¬À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„®
°“√∑’ËºŸâªÉ«¬À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„® (Ventilator asynchrony or fighting the ventilation)

‡ªìπª√“°Ø°“√≥å∑’Ëæ∫‰¥â∫àÕ¬„™â ”À√—∫ºŸâªÉ«¬®–· ¥ßÕ“°“√ Agitation À√◊Õ Respiratory distress ¢≥–∑’Ë„™â
‡§√◊ËÕß™à«¬À“¬„®  “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥°“√À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„®‰¥â· ¥ß‰«â„πµ“√“ß∑’Ë 3

®“°µ“√“ß∑’Ë 3  “‡Àµÿ¢Õß°“√À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„®∑’Ë‡°’Ë¬«¢âÕß°—∫§π‰¢â (Patient-related
causes) ‚¥¬∑—Ë«‰ª®– “¡“√∂µ√«®æ∫®“°ª√–«—µ‘°“√µ√«®√à“ß°“¬·≈–°“√„™â√—ß ’«‘π‘®©—¬ °“√·°â‰¢¢÷ÈπÕ¬Ÿà°—∫ “‡Àµÿ
π—ÈπÊ „π°≈ÿà¡π’ÈºŸâ‡¢’¬π®–¢Õ°≈à“«·µà¿“«– Auto-PEEP

ª°µ‘°“√À“¬„®ÕÕ°¢Õß§π‡ªìπ Passive movement „πºŸâªÉ«¬∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„®∂â“„π™à«ßÀ“¬„®ÕÕ°
¡’ Prolonged time constant ®“°°“√∑’Ë¡’°“√‡æ‘Ë¡¢Õß Respiratory resistance ‡™àπ ‚√§ÀÕ∫À◊¥ (Asthma)
À√◊Õ°“√‡æ‘Ë¡¢÷Èπ¢Õß Pulmonary compliance ‡™àπ ‚√§∂ÿß≈¡‚ªÉßæÕß (Emphysema) ‡ªìπµâπ ®–∑”„Àâ¡’°ä“´
ÕÕ°¡“‰¥â™â“„π™à«ßÀ“¬„®ÕÕ° (Delayed emptying ¢Õß°ä“´) ∑”„Àâ‡°‘¥°ä“´¢—ßÕ¬Ÿà„πªÕ¥ (Air trapping) ‡π◊ËÕß®“°
À“¬„®ÕÕ°‰¥â ‰¡àÀ¡¥ ‡¡◊ËÕ°ä“´ – ¡Õ¬Ÿà¡“°¢÷Èπ‡√◊ËÕ¬Ê ‡°‘¥‡ªìπª√“°Ø°“√≥å∑’Ë‡√’¬°«à“ Dynamic hyperinflation
 à«π Auto-PEEP ‡ªìπ§«“¡¥—π∑’ËÀ≈ß‡À≈◊ÕÕ¬Ÿà„πªÕ¥¢≥–À“¬„®ÕÕ°®π ÿ¥‡π◊ËÕß®“° Air trapping11

Auto-PEEP ·≈– Dynamic hyperinflation ∑”„Àâ‡°‘¥º≈‡ ’¬§◊Õ ∑”„Àâ°≈â“¡‡π◊ÈÕÀ“¬„®‰¡à “¡“√∂∑”ß“π
ÕÕ°·√ß‰¥â‡µÁ¡∑’Ë·≈–¡’°“√‡æ‘Ë¡¢Õß Work of breathing12 πÕ°®“°π’È °“√∑’Ë¡’§«“¡¥—π„π∑√«ßÕ° (Intrathoracic
pressure) ∑’Ë Ÿß¬—ß∑”„Àâ‡°‘¥ Barotrauma ·≈–∑”„Àâ Cardiac output ≈¥≈ß®“°°“√≈¥¢Õß Left ventricular
preload ·≈– Ventricular interdependence
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°“√«‘π‘®©—¬ Auto-PEEP ®“°°“√µ√«®√à“ß°“¬„π§π‰¢â∑’Ë¡’ Airway disease ‡™àπ ‚√§ÀÕ∫À◊¥ (Asthma)
∑”‰¥â‚¥¬°“√øíß‡ ’¬ßÀ“¬„® Wheezing „π¢≥–À“¬„®ÕÕ°∂â“‡ ’¬ß Wheezing ¬—ß‰¡à ‘Èπ ÿ¥°àÕπ∑’Ë®–¡’°“√À“¬„®‡¢â“
∂◊Õ«à“¡’ Auto-PEEP

µ“√“ß∑’Ë 3   “‡Àµÿ¢Õß respiratory distress „πºŸâªÉ«¬∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„®10

1. Patient-related causes
- Artificial airway problems
- Secretions
- Pneumothorax
- Bronchospasm
- Pulmonary edema
- Pulmonary embolism
- Dynamic Hyperinflation
- Abnormal respiratory drive
- Alteration in body posture
- Drug-induced problems
- Agitation

2. Ventilator-related causes
- System leak
- Circuit malfunction
- Inadequate FiO2

- Inadequate ventilatory support
3. Patient-ventilator asynchrony

Inspiratio

ExpirationI

¿“æ∑’Ë 4  · ¥ß¿“«– Auto-PEEP
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∂â“‡§√◊ËÕß™à«¬À“¬„®  “¡“√∂· ¥ß°√“ø‰¥â®– “¡“√∂«‘π‘®©—¬¿“«– Auto-PEEP ¥—ß¿“æ∑’Ë 2 ´÷Ëß
æ∫«à“ ®“° Flow-time curve ∑’Ë®ÿ¥À“¬„®ÕÕ° ÿ¥ (¥Ÿ‡§√◊ËÕßÀ¡“¬≈Ÿ°»√) ¬—ßæ∫«à“¡’ Air flow Õ¬Ÿà· ¥ß∂÷ß«à“¡’
¿“«– Auto-PEEP πÕ°®“°π’È°“√µ√«®À“ Auto-PEEP ¬—ß∑”‰¥â‚¥¬°“√ Occlude expiratory port technic
„π¢≥–À“¬„®ÕÕ° ÿ¥

°“√√—°…“ Auto-PEEP ∑”‰¥â‚¥¬°“√≈¥ Airway resistance „π Obstructive airway disease ‡™àπ
°“√„Àâ¬“¢¬“¬À≈Õ¥≈¡ ‡ªìπµâπ, °“√≈¥Õ—µ√“°“√À“¬„®, °“√≈¥ Tidal volume, °“√‡æ‘Ë¡ Inspiratory flow
rate, ·≈–°“√‡æ‘Ë¡ Expiratory time  à«π°“√„™â External PEEP ¡‘‰¥â≈¥º≈¢Õß Total PEEP (Total PEEP =
auto-PEEP + external PEEP) ·µà‡ªìπ°“√™à«¬„Àâ≈¥ Work of breathing „π°“√ Trigger ‡§√◊ËÕß™à«¬À“¬„®
(∂â“ External PEEP πâÕ¬°«à“ Auto-PEEP) µ“¡ Water falls theory13 ¥—ß· ¥ß„π¿“æ∑’Ë 3 ´÷Ëß®–‡ÀÁπ«à“
External PEEP ®–‰¡à¡’º≈∑”„Àâ Total PEEP  Ÿß¢÷Èπ „π°√≥’∑’Ë External PEEP πâÕ¬°«à“ Auto-PEEP ·µà∂â“
External PEEP ¡“°«à“ Auto-PEEP ®–∑”„Àâ Total PEEP  Ÿß¢÷Èπ·≈–®–∑”„Àâ¡’º≈µàÕ√–∫∫À“¬„® ·≈–
√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥‡æ‘Ë¡¡“°¢÷Èπ

°“√∑’ËºŸâªÉ«¬À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„®  à«πÀπ÷Ëß‡°‘¥®“°°“√µ—Èß‡§√◊ËÕß™à«¬À“¬„®∑’Ë‰¡à‡À¡“– ¡ (Ven-
tilator-related causes) ́ ÷Ëß “¡“√∂·°â‰¢‚¥¬°“√ª√—∫‡§√◊ËÕß™à«¬À“¬„® ·æ∑¬åºŸâ√—°…“µâÕß∑√“∫∂÷ßÀ≈—°¢Õß°“√‡°‘¥
Asynchrony °àÕπ®÷ß “¡“√∂„™â‡§√◊ËÕß‰¥âÕ¬à“ß∂Ÿ°µâÕß

°“√∑’ËºŸâªÉ«¬À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„®®“°°“√ª√—∫ Setting ‡§√◊ËÕß™à«¬À“¬„®∑’Ë‰¡à‡À¡“– ¡„π à«π
µà“ßÊ ¥—ßπ’È

1. Trigger

2. Inspiratory flow

3. Cycle

¿“æ∑’Ë 5  ·ºπ¿“æ Waterfall · ¥ßπÈ”µ°·≈–‡¢◊ËÕπ∑’Ë„™âÕ∏‘∫“¬∂÷ßº≈¢Õß External PEEP µàÕ Auto-PEEP13
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Trigger §◊Õ °“√∑’ËºŸâªÉ«¬ “¡“√∂°√–µÿâπ‡§√◊ËÕß„Àâ™à«¬À“¬„®„Àâ∑”ß“π ‚¥¬°“√À“¬„®‡¢â“‡æ◊ËÕ √â“ß Negative
pressure (Pressure trigger) À√◊Õ°“√‡ª≈’Ë¬π∑‘»∑“ß¢Õß Flow (Flow trigger) „π‡§√◊ËÕß™à«¬À“¬„® à«π„À≠à
‡ªìπ Pressure trigger ´÷Ëßπ‘¬¡µ—Èß sensitivity ∑’Ë -1 À√◊Õ -2 cmH2O ∂â“µ—Èß Trigger ∑’Ë Ÿß°«à“π’È ºŸâªÉ«¬®–À“¬„®
‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„® ‡π◊ËÕß®“°ºŸâªÉ«¬®–µâÕß‡æ‘Ë¡ Work of breathing ‡æ◊ËÕ„Àâ°√–µÿâπ„Àâ‡§√◊ËÕß “¡“√∂™à«¬À“¬„®

Trigger Õ’°ª√–‡¿∑Àπ÷Ëß§◊Õ Flow trigger ´÷Ëßæ∫‰¥â„π Puritan-Bennett 7200ae ‡¡◊ËÕ„™â Flow by14

Flow trigger π’Èπ‘¬¡ „™â Sensitivity ∑’Ë√–¥—∫ Flow 2 liters/min. æ«°π’È„™â‡«≈“„π°“√ Trigger ®– —Èπ°«à“
Pressure Trigger (Sensitivity ∑’Ë -1 cmH2O) ·≈–®–≈¥ Work of Inspiration ´÷ËßÕ“®®–∑”„Àâ°“√∑’ËºŸâªÉ«¬
À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„®¥’¢÷Èπ‰¥â

°“√µ—Èß Inspiratory flow ‡ªìπ‡√◊ËÕß ”§—≠¡“°‡π◊ËÕß®“° Inspiratory flow ∑’ËµË”‡°‘π‰ª®–‰¡à‡æ’¬ßæÕ°—∫
§«“¡µâÕß°“√¢ÕßºŸâªÉ«¬·≈–∑”„Àâ‡°‘¥°“√∑’ËºŸâªÉ«¬À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„® ́ ÷Ëß‡¡◊ËÕµ√«®√à“ß°“¬®–æ∫«à“
ºŸâªÉ«¬À“¬„®·∫∫ Air-hunger °“√·°â ‰¢∑”¥â«¬°“√‡æ‘Ë¡ Inspiratory flow ‡æ◊ËÕ„ÀâæÕ°—∫§«“¡µâÕß°“√¢ÕßºŸâªÉ«¬
Neil Maclntyre (Society of Critical Care Medicine Board Review Course 2001, Washington, D.C.)
·π–π”«à“°“√„™â Pressure controlled ventilation (PCV) ®–™à«¬‡æ‘Ë¡ Inspiratory flow ‡π◊ËÕß®“° Flow ¢Õß
PCV ™à«ß·√°Ê ®– Ÿß¡“° (‡™àπ 110 Liters/min) ·≈–®–§àÕ¬Ê ≈¥ ‡æ√“–«à“§«“¡·µ°µà“ß¢Õß§«“¡¥—π¢Õß
ºŸâªÉ«¬·≈–‡§√◊ËÕß„π™à«ß·√°¢Õß°“√À“¬„®‡¢â“®– Ÿß°àÕπ·≈–‡¡◊ËÕ°“√À“¬„®‡¢â“¥”‡π‘π‰ª §«“¡·µ°µà“ßπ’È®–≈¥≈ß
¥—ßπ—Èπ°“√∑’ËºŸâªÉ«¬À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„®Õ“®‡ªìππâÕ¬≈ß‡¡◊ËÕ„™â PCV ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ Volume con-
trolled ventilation (VCV)

Cycle À√◊Õ°“√‡ª≈’Ë¬π·ª≈ß®“°°“√À“¬„®‡¢â“‡ªìπÀ“¬„®ÕÕ° VCV ®–„™âª√‘¡“µ√ (Volume) ‡ªìπµ—«
‡ª≈’Ë¬π Cycle  à«π PCV ®–„™â Inspiratory time ‡ªìπµ—«‡ª≈’Ë¬π Cycle ¥—ßπ—Èπ°“√µ—Èß ª√‘¡“µ√ „π VCV ·≈–
Inspiratory time „π PCV ∑’Ë‡À¡“– ¡®–™à«¬∫√√‡∑“°“√∑’ËºŸâªÉ«¬À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„® ∂â“ºŸâªÉ«¬¡’
Inspiratory effort ¡“° Õ“®∑”„Àâ‡°‘¥°“√∑’ËºŸâªÉ«¬À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„® ´÷Ëß„π°√≥’π’È°“√µ—Èß Mode
‡§√◊ËÕß™à«¬À“¬„®‡ªìπ Pressure support ventilation (PSV) „πºŸâªÉ«¬∑’Ë¡’ Spontaneous breathing Õ“®™à«¬
≈¥°“√∑’ËºŸâªÉ«¬À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„®‰¥â PSV π’È  à«π„À≠à‡ª≈’Ë¬π Cycle ‡¡◊ËÕ Inspiratory flow ≈¥≈ß
¡“∑’Ë 25% ¢Õß Peak inspiratory flow π—Ëπ§◊Õ‡§√◊ËÕß™à«¬À“¬„®‡ª≈’Ë¬π Cycle ‡¡◊ËÕ Inspiratory effort ¢Õß
ºŸâªÉ«¬≈¥≈ß ́ ÷ËßÕ“®∑”„Àâ°“√∑’ËºŸâªÉ«¬À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„®¥’¢÷Èπ‰¥â  Õ¬à“ß‰√°Á¥’ PSV Õ“®∑”„Àâ‡°‘¥ Neuro-
mechanical asynchrony ´÷ËßÕ“®‡ªìπ “‡Àµÿ¢Õß°“√À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß‰¥â10

¬—ß¡’°“√™à«¬À“¬„®ª√–‡¿∑Õ◊ËπÕ“®®–™à«¬°“√∑’ËºŸâªÉ«¬À“¬„®‰¡à‡¢â“°—∫‡§√◊ËÕß™à«¬À“¬„®‰¥â§◊Õ Proportional
assisted ventilation (PAV) PAV π’È®–„Àâ·√ß¥—π Positive pressure ∑’Ë‡À¡“– ¡°—∫·√ßÀ“¬„®‡¢â“¢ÕßºŸâªÉ«¬
Õ¬à“ß‰√°Áµ“¡ª√– ∫°“√≥å∑“ß§≈‘π‘§¢Õß PAV ¬—ß¡’®”°—¥

¿“«–∑’Ë¡’ÕÕ°´‘‡®π„π‡≈◊Õ¥µË”≈ß
¢—Èπ·√°µâÕßª≈¥ºŸâªÉ«¬ÕÕ°®“°‡§√◊ËÕß™à«¬À“¬„®°àÕπ·≈â«™à«¬À“¬„®¥â«¬ Ambu bag ‚¥¬„ÀâÕÕ° ‘́‡®π

„π¢π“¥ Ÿß‡æ◊ËÕªÑÕß°—π°“√‡°‘¥ Hypoxia Õ¬Ÿàπ“π °“√À“ “‡Àµÿ¢Õß Hypoxia ‡ªìπ‡√◊ËÕß ”§—≠‡π◊ËÕß®“°°“√·°â ‰¢
°Á¢÷ÈπÕ¬Ÿà°—∫ “‡Àµÿπ—ÈπÊ À≈—ß®“°∑’ËºŸâªÉ«¬ Stable ·≈â« ·æ∑¬å§«√µ√«® Õ∫ Endotracheal tube √«¡∑—Èß Endo-
tracheal tube cuff °“√µ√«®√à“ß°“¬∑“ß√–∫∫À“¬„®Õ“®™à«¬„π°“√«‘π‘®©—¬¿“«–©ÿ°‡©‘π∫“ßÕ¬à“ß ‡™àπ ¿“«–
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Pneumothorax ‡ªìπµâπ ·æ∑¬åµâÕßª√–‡¡‘π§à“§«“¡¥—π¢Õß‡§√◊ËÕß™à«¬À“¬„®¥—ß∑’Ë‰¥â°≈à“«¡“·≈â«¢â“ßµâπ  “‡Àµÿ¢Õß
Impaired Oxygenation „πºŸâªÉ«¬Àπ—°‰¥â· ¥ß‰«â„π µ“√“ß∑’Ë 415

µ“√“ß∑’Ë 4  · ¥ß “‡Àµÿ¢Õß Impaired Oxygenation „πÀÕºŸâªÉ«¬Àπ—°

1. Ventilation - related problems
a. Endotracheal /tracheotomy tube malfunctions
b. Improper ventilator settings
c. Ventilator and breathing circuit malfunctions

2. Progression of underlying disease process
a. Acute respiratory distress syndrome
b. Cardiogenic pulmonary edema
c. Pneumonia
d. Airway obstructions - asthma and COPD

3. Onset of a new problems
a. Simple, tension, anterior loculated pneumothoraces
b. Lobar atelectasis
c. Gastric aspiration
d. Nosocomial pneumonia
e. Pulmonary emboli
f. Fluid overload
g. Microatelectasis
h. Bronchospasm
i. Retained secretions
j. Shock

4. Intervention and procedures
a. Endotracheal suctioning
b. Position changes
c. Chest physical therapy
d. Bronchoscopy
e. Thoracentesis
f. Peritoneal dialysis
g. Hemodialysis

5. Medications
a. Bronchodilators
b. Vasodilators

6. Miscellaneous
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¿“«–∑’ËºŸâªÉ«¬¥÷ß∑àÕ™à«¬À“¬„®ÕÕ°
Õÿ∫—µ‘°“√≥å¢Õß¿“«–∑’ËºŸâªÉ«¬¥÷ß∑àÕ™à«¬À“¬„® (Self extubation) ‡∑à“°—∫ 8.5-21% Coppolo et al.16

√“¬ß“π«à“¡’Õÿ∫—µ‘°“√≥å‡∑à“°—∫ 11% ¢Õß Extubation ∑—ÈßÀ¡¥ ·µà«à“¡’‡æ’¬ß 31% ¢ÕßºŸâªÉ«¬ Self extubation
∑’ËµâÕß°“√„ à∑àÕ™à«¬À“¬„®´È” (Re-intubation) · ¥ß«à“ºŸâªÉ«¬‡¡◊ËÕ “¡“√∂¥÷ß∑àÕ™à«¬À“¬„®ÕÕ°‡Õß‰¥â  à«π„À≠à
‰¡àµâÕß°≈—∫‰ª„ à∑àÕ™à«¬À“¬„®Õ’° ¥—ßπ—Èπ‡√“§«√ —ß‡°µÕ“°“√°àÕπ∑’Ë®–µ—¥ ‘π„®„ à∑àÕ™à«¬À“¬„®„πºŸâªÉ«¬°≈ÿà¡π’È

πÕ°®“°π’È„πºŸâªÉ«¬ COPD (Chronic obstructive pulmonary disease) ∑’Ë¡’¿“«–À“¬„®≈â¡‡À≈« ºŸâ´÷Ëß
‰¡à “¡“√∂∂Õ¥‡§√◊ËÕß™à«¬À“¬„®‰¥â„π 48 ™—Ë«‚¡ßÀ≈—ß®“°„ à∑àÕ™à«¬À“¬„® Noninvasive ventilation ®–≈¥‡«≈“
¢ÕßºŸâªÉ«¬∑’ËµâÕßÕ¬Ÿà„πÀÕºŸâªÉ«¬Àπ—°, ≈¥Õÿ∫—µ‘°“√≥å¢Õß Nocosomial pneumonia, ·≈–‡æ‘Ë¡Õ—µ√“√Õ¥ ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫ Conventional group ´÷Ëß‡ªìπ PSV17 ¥—ßπ—Èπ∂â“ºŸâªÉ«¬ COPD ∑’Ë “¡“√∂„™â Noninvasive venti-
lation (ºŸâªÉ«¬µâÕß√Ÿâ µ‘·≈–¡’‡ ¡À–‰¡à¡“°) ®–∑”„Àâº≈°“√√—°…“·≈–æ¬“°√≥å¢Õß‚√§¥’¢÷Èπ


