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HFOV: The New or Old Challenge
in Management of ARDS

√ÿ®‘¿—µµå   ”√“≠ ”√«®°‘®

14

‡¡◊ËÕ°«à“ 30 ªï∑’Ë‡‡≈â« Ashbaugh ‡‡≈–§≥–‰¥â

√“¬ß“πÕ“°“√¢ÕßºŸâªÉ«¬ 12 §π∑’Ë¡’¿“«–°“√À“¬„®

≈â¡‡À≈«Õ¬à“ß√ÿπ‡‡√ß´÷Ëß¡’≈—°…≥–®”‡æ“– §◊Õ ¡’¿“«–

æ√àÕßÕÕ° ‘́‡®π„π‡≈◊Õ¥Õ¬à“ß√ÿπ‡‡√ß‚¥¬∑’Ë‰¡àµÕ∫ πÕß

µàÕ°“√√—°…“¥â«¬°“√„ÀâÕÕ°´‘‡®π‡‡≈–¡’°“√‡ª≈’Ë¬π‡‡ª≈ß

∑—Èß∑“ß √’√«‘∑¬“‡‡≈–æ¬“∏‘ ¿“æ∑’ËªÕ¥ ‚¥¬ºŸâªÉ«¬°≈ÿà¡π’È

®–¡’°“√‡ª≈’Ë¬π‡‡ª≈ß¢Õß¿“æ√—ß ’∑√«ßÕ°∑’Ë¡’≈—°…≥–

¢Õß alveolar infiltrates °√–®“¬‰ª∑—Ë«‡π◊ÈÕªÕ¥ ¡’°“√

∑”≈“¬¢Õßºπ—ß‡ âπ‡≈◊Õ¥ alveolar capillary À≈—ß®“°

π—Èπ®–∑”„Àâ¡’°“√√—Ë«¢Õß “√πÈ”ÕÕ°®“°À≈Õ¥‡≈◊Õ¥‰ª Ÿà

∫√‘‡«≥ Interstitial ‚¥¬§√—Èß·√°‰¥âµ—Èß™◊ËÕ‰«â«à“‡ªìπ adult

respiratory distress syndrome (ARDS) À√◊Õ∑’Ë‡√’¬°«à“

acute respiratory distress syndrome1,2 „π‡«≈“µàÕ

¡“ ‚¥¬∑—Ë«‰ª‡‡≈â«°“√«‘π‘®©—¬ºŸâªÉ«¬„Àâ„™â≈—°…≥–Õ“°“√

∑“ß§≈‘π‘°‡ªìπÀ≈—°

„πªï æ». 2536 Slutsky ‰¥â√«∫√«¡¢âÕ¡Ÿ≈∑—Èß„π

 —µ«å∑¥≈Õß‡‡≈–§π‡æ◊ËÕ‡‡ ¥ß„Àâ‡ÀÁπ∂÷ßÕ—πµ√“¬∑’Ë‡°‘¥®“°

‡§√◊ËÕß™à«¬À“¬„®®π‡ªìπ “‡Àµÿ∑”„ÀâºŸâªÉ«¬ ARDS À√◊Õ

Acute lung injury (ALI) ¡’ ¿“æ‡‡¬à≈ß3 µàÕ¡“„πªï

æ». 2539 ¡’°“√ª√–™ÿ¡ The American-European

Consensus ‡‡≈–‰¥â¡’°“√µ°≈ß‡ª≈’Ë¬π‡‡ª≈ß„Àâ§”π‘¬“¡

„À¡à„πºŸâªÉ«¬∑’Ë‡ªìπ ALI ‡‡≈– ARDS √«¡∂÷ß°“√«“ß‡‡π«

∑“ß¢Õß°“√„™â‡§√◊ËÕß™à«¬À“¬„® °“√„™â¬“ °“√¥Ÿ‡‡≈

√—°…“∑’Ë®”‡æ“–µàÕ‚√§·≈–°“√√—°…“‡‡∫∫ª√–§—∫ª√–§Õß4

∑—Èßπ’È°Á‡æ◊ËÕ„Àâ°“√√—°…“ ARDS ‡ªìπ‰ªÕ¬à“ß¡’ª√– ‘∑∏‘

º≈·≈–ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥„πÕπ“§µ

¢âÕ°”Àπ¥‡‡≈–À≈—°‡°≥±å„π°“√«‘π‘®©—¬ºŸâªÉ«¬
Acute lung injury5

1. Impaired oxygenation PaO2/FiO2 ratio <

300 (‚¥¬‰¡à¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥ PEEP)

2. Bilateral pulmonary infiltrates ®“°¿“æ

√—ß ’∑√«ßÕ°

3. Pulmonary artery occlusion pressure

(Wedge pressure) < 18 mmHg À√◊Õ¡’≈—°…≥–∑“ß

§≈‘π‘°‡¢â“‰¥â°—∫°“√‡æ‘Ë¡¢Õß Left atrial pressure

¢âÕ°”Àπ¥‡‡≈–À≈—°‡°≥±å„π°“√«‘π‘®©—¬ºŸâªÉ«¬
ARDS5

1. Severe hypoxia, PaO2/FiO2 < 200 (‚¥¬‰¡à

¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥ PEEP)

2. Bilateral pulmonary infiltrates ®“°¿“æ



140 Pediatric Respiratory and Critical Care

√—ß ’∑√«ßÕ°

3. Pulmonary artery occlusion pressure

(Wedge pressure) < 18 mmHg À√◊Õ¡’≈—°…≥–∑“ß

§≈‘π‘°‡¢â“‰¥â°—∫°“√‡æ‘Ë¡¢Õß Left atrial pressure

¥—ßπ—Èπ‡æ◊ËÕ∑’Ë®–„Àâ‡¢â“„®∂÷ßÀ≈—°°“√„π°“√√—°…“

ºŸâªÉ«¬ ARDS ¥’¢÷Èπ ¡’§«“¡®”‡ªìπÕ¬à“ß¡“°∑’Ë‡√“µâÕß

‡¢â“„®°“√‡ª≈’Ë¬π‡‡ª≈ßæ¬“∏‘ ¿“æ„πªÕ¥∑’Ë‡°‘¥¢÷Èπ °“√

‡°‘¥¿“«– barotrauma / volutrauma ®“°°“√„™â‡§√◊ËÕß

™à«¬À“¬„®∑’Ë‰¡à‡À¡“– ¡°àÕ„Àâ‡°‘¥ªí≠À“µ“¡¡“À≈“¬

Õ¬à“ß ‡™àπ interstitial emphysema, tension cysts,

systemic gas emboli √«¡∂÷ßæ¬“∏‘ ¿“æªÕ¥∑’Ë§≈â“¬

ºŸâªÉ«¬∑’Ë‡ªìπ bronchopulmonary dysplasia °“√„™â‡§√◊ËÕß

™à«¬À“¬„®‚¥¬„™â§«“¡¥—π∑’Ë Ÿß‡°‘π‰ª®–°àÕ„Àâ‡°‘¥ high

transalveolar stretching forces ™÷ËßµàÕ¡“®–∑”„Àâ‡°‘¥

tissue edema ‡‡≈–¡’°“√∑”≈“¬¢Õß‡π◊ÈÕ‡¬◊ËÕªÕ¥6-8 º≈

ß“π«‘®—¬„πªí®®ÿ∫—π∑—Èß„π —µ«å∑¥≈Õß‡‡≈–„πºŸâªÉ«¬ ARDS

„Àâº≈µ√ß°—π §◊Õ §«“¡ ”§—≠„π°“√ ventilate ‚¥¬«‘∏’

§«∫§ÿ¡§«“¡¥—π®“°‡§√◊ËÕß™à«¬À“¬„®‰¡à„Àâ Ÿß‡°‘π‰ª9-11

ARDS  “¡“√∂‡‡∫àß°“√¥”‡π‘π‚√§ÕÕ°‡ªìπ 3

√–¬– §◊Õ 1. Exudative phase 2. Fibro-proliferative

phase ‡‡≈– 3. Fibrotic phase ‚¥¬„π√–¬–‡‡√° §◊Õ

Exudative phase ®–¡’°“√À≈—Ëß “√µà“ßÊ (mediators)

∑’Ë‡√“‡√’¬°«à“ Cytokines ÕÕ°¡“®“° Inflammatory cells

´÷Ëß¡’º≈¡“®“°°“√°√–µÿâπ ‡™àπ ®“° alveolar macroph-

ages À√◊Õ neutrophils µ“¡À≈—ß°“√µ‘¥‡™◊ÈÕ À√◊Õ®“°

 “‡ÀµÿÕ◊ËπÊ ́ ÷Ëß®–¡’≈—°…≥–‡©æ“–¢ÕßºŸâªÉ«¬ ARDS ‡™àπ

 “√ Tumor necrosis factor alfa (TNF-a), Interleukin-

1 beta (IL-1b) À√◊Õ Interleukin-8 (IL-8)12,13 ´÷Ëß°“√

À≈—Ëß “√µà“ßÊ‡À≈à“π’È®–¡’°“√°√–µÿâπºà“π®“°À≈“¬Ê

°≈‰°∑—Èß®“°‚√§∑’Ë‡ªìπ “‡Àµÿ‡‡≈–®“°°“√„™â‡§√◊ËÕß™à«¬

À“¬„®‡Õß À√◊Õ∑’Ë‡√’¬°«à“ Ventilator associated lung

injuries (VALI) πÕ°®“°π’È¡’°“√«‘®—¬∂÷ß°“√«—¥À“√–¥—∫

¢Õß°“√À≈—Ëß “√∫“ßµ—« ‡™àπ  “√ Adhesion molecules

(sICAM-1 À√◊Õ sVCAM-1) „π‡≈◊Õ¥À√◊Õ„ππÈ”≈â“ßªÕ¥

‡‡≈–µ‘¥µ“¡º≈‡ªìπ√–¬–Ê Õ“®®–∫Õ°∂÷ß§«“¡√ÿπ‡‡√ß

À√◊Õ°“√æ¬“°√≥å‚√§‰¥â 14-19

„π√–¬–µàÕ¡“À≈—ß®“°¡’°“√∑”≈“¬‡π◊ÈÕªÕ¥°Á®–

‡ªìπ√–¬–¢Õß¢∫«π°“√´àÕ¡‡‡´¡‚¥¬¡’°“√‡æ‘Ë¡®”π«π

¢Õß myofibroblast ‡‡≈– connective tissue (Fibropro-

liferative & fibrotic phase) „π à«π¢Õß∂ÿß≈¡‚¥¬ “√

∑’ËÀ≈—Ëßµ“¡¡“ ‡™àπ TNF-a, IL-1 beta °Á®–¡’º≈µàÕ°“√

¢¬“¬µ—«¢Õß®”π«π‡´≈≈å fibroblast ‡‡≈–°“√ – ¡¢Õß

collagen „π∫√‘‡«≥¢Õß interstitial space ¡“°πâÕ¬

¢÷ÈπÕ¬Ÿà°—∫ “‡Àµÿ‡‡≈–°“√¥”‡π‘π‚√§

 “‡Àµÿ ”§—≠∑’Ë∑”„Àâ‡°‘¥ ARDS ‡‡∫àßÕÕ°‰¥â‡ªìπ20

1. Direct lung injury

 “‡Àµÿ∑’Ëæ∫∫àÕ¬ ‰¥â·°à

- Pneumonia

- Aspiration of gastric contents

 “‡Àµÿ∑’Ëæ∫‰¥âπâÕ¬

- Pulmonary contusion

- Fat emboli

- Near drowning

- Inhalation injury

2. Indirect lung injury

 “‡Àµÿ∑’Ëæ∫∫àÕ¬

- Sepsis*

- Severe trauma with shock ‡‡≈–

multiple transfusions

 “‡Àµÿ∑’Ëæ∫‰¥âπâÕ¬

- Cardio-pulmonary bypass

- Acute pancreatitis

- Transfusion of blood products

* ‡ªìπ “‡Àµÿ¢Õß°“√µ“¬∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥21

°“√√—°…“ºŸâªÉ«¬ ARDS
Õ—µ√“°“√µ“¬¢ÕßºŸâªÉ«¬ ARDS „π√–¬– 4-5 ªï

∑’Ëºà“π¡“æ∫«à“≈¥≈ß∑—Èßπ’Èπà“®–‡ªìπ‡æ√“–«à“¡’°“√ª√—∫

ª√ÿß°“√√—°…“∑—Èß supportive care „π PICU °“√
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√—°…“∑’Ë®”‡æ“–µàÕ‚√§∑’Ë¥’¢÷Èπ ¡’°“√„Àâ¬“µâ“π®ÿ≈™’æ∑’Ë¡’

ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ ¡’‡§√◊ËÕß™à«¬À“¬„®∑’Ë¥’¢÷Èπ √«¡∂÷ß

‡∑§π‘§«‘∏’°“√√—°…“∑’Ë¥’¢÷Èπ‡√◊ËÕ¬Ê6,7,22,23 ´÷Ëß„π∫∑§«“¡

π’È®–‡πâπ∂÷ß°“√√—°…“‚¥¬°“√„™â‡§√◊ËÕß™à«¬À“¬„®§«“¡

∂’Ë Ÿß‚¥¬‡πâπ‡©æ“–‡∑§π‘§°“√„™â‡§√◊ËÕß™à«¬À“¬„®§«“¡

∂’Ë Ÿß·∫∫ HFOV

°“√™à«¬À“¬„®¥â«¬‡§√◊ËÕß™à«¬À“¬„®§«“¡∂’Ë Ÿß
High frequency ventilation

High frequency ventilation ‚¥¬∑—Ë«‰ªÀ¡“¬∂÷ß

°“√™à«¬À“¬„®„πÕ—µ√“∑’Ë Ÿß°«à“√–¥—∫°“√À“¬„®ª°µ‘

´÷Ëß à«π„À≠à®–„™â„π√–¥—∫‡√‘Ë¡µâπÕ¬à“ßπâÕ¬∑’Ë ÿ¥ 1 Hz (60

§√—Èß/π“∑’) ‡‡≈–„Àâ tidal volume „π¢π“¥∑’ËπâÕ¬°«à“ª°µ‘

™÷Ëß„π∫“ß°√≥’Õ“®πâÕ¬°«à“ anatomical dead space24

HFOV ∑”ß“πÕ¬à“ß‰√
1. „™â Piston pump ‡æ◊ËÕ∑’Ë®–„Àâ Sinusoidal pres-

sure waves ∑’Ë airway opening.

2. ∑—Èß inspiration ‡‡≈– expiration valve ªî¥

‡ªî¥‚¥¬ active phase

3. „Àâª√‘¡“≥ tidal volumes (tidal volume

πâÕ¬°«à“ physiologic dead space) ª√–¡“≥ 1-3 cc/

kg

4. „Àâ§«“¡∂’Ë Ÿß µ—Èß‡µà (60-3600 §√—Èß/π“∑’, 1-

60 Hz)

5.  “¡“√∂∫—ß§—∫„Àâ mean airway pressure

§ß∑’Ëµ≈Õ¥∑—Èß™à«ß inspiration ‡‡≈– expiration, ∑”„Àâ

¡’§«“¡¥—π„π airway ‡ª≈’Ë¬π·ª≈ßπâÕ¬

6. ‡ªìπ‡§√◊ËÕß™à«¬À“¬„®∑’Ë¥’„πºŸâªÉ«¬∑’Ë¡’ªí≠À“

oxygenation failure

¿“æ∑’Ë 1  · ¥ß°“√¢¬“¬µ—«¢ÕßªÕ¥„π‡‡µà≈–√–¥—∫¢Õß Paw (Mean airway pressure, MAP)

µ“√“ß∑’Ë 1  · ¥ß°“√‡ª√’¬∫‡∑’¬∫‡§√◊ËÕß™à«¬À“¬„®§«“¡∂’Ë Ÿß™π‘¥µà“ßÊ

™π‘¥

Tidal Volume

Freq. (Cycle/min)

Exp. Phase

HFPPV

>Vd

60-150

Passive

HFJV

> or <Vd

60-600

passive

HFFI

> or <Vd

300-1200

passive

HFOV

<Vd

60-900 (1-15hz)

Active
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°≈‰°„π°“√™à«¬‡‡≈°‡ª≈’Ë¬π°ä“™„π¢≥–„™â‡§√◊ËÕß™à«¬
À“¬„®§«“¡∂’Ë Ÿß25

1. Direct alveolar ventilation by bulk con-

vection

°≈‰°°“√‡‡≈°‡ª≈’Ë¬π°ä“´π’È®–„Àâº≈¥’°ÁµàÕ‡¡◊ËÕ

„™â tidal volume ª√–¡“≥ 0.5-0.75 ¢Õß anatomical

dead space °“√‡§≈◊ËÕπ‰À«À√◊Õ°“√ªî¥‡ªî¥¢Õß∂ÿß≈¡

®–‡‡∫àßÕÕ°‡ªìπ phase ‚¥¬„™âµ—« Piston ¢—∫¥—π°ä“´

µ“¡§«“¡∂’Ë∑’Ë‡√“µ—Èß‰«â °“√‡§≈◊ËÕπ‰À«¢Õß°ä“´‚¥¬„™â

°≈‰°π’È‡°‘¥¢÷Èπ à«π„À≠à„π‡§√◊ËÕß™à«¬À“¬„®‡‡∫∫ con-

ventional

2. Mixing by High-Frequency Pendelluft À√◊Õ

out-of phase

‚¥¬„™âÀ≈—°°“√§«“¡‡‡µ°µà“ß¢Õß time con-

stant „π‡‡µà≈– lung unit (TC, compliance x resis-

tance) ∑”„Àâ°“√ªî¥‡ªî¥¢Õß∂ÿß≈¡‰¡à —¡æ—π∏å°—π‚¥¬∑’Ë

∂ÿß≈¡∑’Ë¡’ TC  —Èπ (fast unit) ®–¡’°“√‡‡≈°‡ª≈’Ë¬π°ä“´

∑’Ë‡√Á«°«à“∂ÿß≈¡∑’Ë¡’ TC ¬“« (slow unit) ®–π”‰ª Ÿà°“√

‡‡≈°‡ª≈’Ë¬π°ä“´„π∂ÿß≈¡„°≈âÊ À≈—°°“√π’È‡√“‡√’¬°«à“

pendelluft effect

3. Convective dispersion ®“° asymmetrical

velocity profiles

Axial velocity profiles „π bifurcating system

√“¬ß“π‚¥¬ Haselton ‡‡≈–§≥–26 Õ∏‘∫“¬∂÷ß°“√«‘Ëß¢Õß

°ä“´„π∑“ß‡¥‘πÀ“¬„®‡‡≈–°“√‡‡≈°‡ª≈’Ë¬π°ä“´„π¢≥–∑’Ë

„™â‡§√◊ËÕß HFOV ¡’º≈¡“®“°°“√∑’Ë‚¡‡≈°ÿ≈¢Õß°ä“´¡’

§«“¡‡√Á«‰¡à‡∑à“°—π

4. Taylor type dispersion

°“√°√–®“¬¢Õß‚¡‡≈°ÿ≈°ä“´„π∑àÕ∑“ß‡¥‘π

À“¬„® ¡’°“√‡ª≈’Ë¬π‡‡ª≈ßÕ¬à“ß√«¥‡√Á« „π¢≥–„™â‡§√◊ËÕß

oscillator ‚¡‡≈°ÿ≈¢Õß°ä“´„π™à«ßµ√ß°≈“ß®–¡’§«“¡

‡√Á« Ÿß°«à“¥â“π¢â“ß„°≈âºπ—ß„π™à«ß∑’Ë°ä“´‡§≈◊ËÕπ‰À«¥â«¬

§«“¡‡√Á« Ÿß ∑”„Àâ¡’°“√ Interaction √–À«à“ß‚¡‡≈°ÿ≈

¢Õß°ä“´„π∑àÕ∑“ß‡¥‘πÀ“¬„®®“°§«“¡‡‡µ°µà“ß¢Õß flow

„π‡‡µà≈–™à«ß¢Õß∑“ß‡¥‘πÀ“¬„®

5. Molecular diffusion

‡ªìπ°≈‰°¢Õß°“√‡‡≈°‡ª≈’Ë¬π°ä“´ºà“π alveo-

lo-capillary membrane ∑”„Àâ¡’°“√‡‡≈°‡ª≈’Ë¬π¢Õß°ä“´

CO2 ‡‡≈– O2 ´÷Ëß®–‡°‘¥„π à«π¢Õß∑“ß‡¥‘πÀ“¬„® à«π

ª≈“¬Ê

¿“æ∑’Ë 2  · ¥ß‡§√◊ËÕß™à«¬À“¬„®§«“¡∂’Ë Ÿß¢Õß SensorMedics 3100A
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6. Cardiac mixing(cadiogenic oscillation)

‡ªìπ°≈‰°™à«¬„π°“√‡‡≈°‡ª≈’Ë¬π°ä“´´÷Ëß‡°‘¥

®“°°“√‡§≈◊ËÕπ‰À«¢ÕßÀ—«„®

°“√√—°…“ºŸâªÉ«¬ ARDS ¥â«¬°“√„™â‡§√◊ËÕß™à«¬À“¬„®
§«“¡∂’Ë Ÿß (HFOV)24,27,28

®“°§«“¡‡¢â“„®‡°’Ë¬«°—∫æ¬“∏‘ ¿“æ °≈‰°°“√

‡°‘¥‚√§  “‡Àµÿ ”§—≠∑’Ëπ”‰ª Ÿà°“√‡°‘¥ ARDS ¥’¢÷Èπ ∑”„Àâ

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

∂’Ë Ÿß (HFOV) ¥Ÿ®–‡ªìπ«‘∏’∑’Ë‡À¡“– ¡∑’Ë ÿ¥24 ‡¡◊ËÕÀ≈“¬

 ‘∫ªï∑’Ëºà“π¡“‡√‘Ë¡‡°‘¥§«“¡§‘¥«à“°“√„™â‡§√◊ËÕß™à«¬À“¬„®

‚¥¬„Àâ tidal volume „πª√‘¡“≥∑’ËπâÕ¬°«à“ dead space

Õ“®®–∑”„Àâ°“√‡‡≈°‡ª≈’Ë¬π°ä“´¡’ª√‘¡“≥‡æ’¬ßæÕ∑’Ë®–

∑”„Àâ¡’™’«‘µ‰¥â´÷Ëß√“¬ß“π‚¥¬ Henderson ‡‡≈–§≥–29

®“°π—Èπ„πªï §.». 1979 Bohn ‡‡≈–§≥– ‰¥â∑”°“√»÷°…“

°“√™à«¬À“¬„®‚¥¬„™â‡§√◊ËÕß HFOV „π ÿπ—¢∑’Ë‰¡àÀ“¬„®

‡‡≈–ª√– ∫º≈ ”‡√Á® µàÕ¡“§«“¡π‘¬¡¢Õß°“√„™â‡§√◊ËÕß

™à«¬À“¬„®§«“¡∂’Ë Ÿß°Á‡æ‘Ë¡¡“°¢÷Èπ‡√◊ËÕ¬Ê ®π∂÷ß„π

ªí®®ÿ∫—π ¡’°“√∑¥≈Õß‡ª√’¬∫‡∑’¬∫°“√„™â‡§√◊ËÕß HFOV

‡‡≈– conventional „π —µ«å∑¥≈Õß∑’Ë‡ªìπ ARDS30 ¥Ÿ°“√

‡ª≈’Ë¬π‡‡ª≈ß¢Õß°“√‡‡≈°‡ª≈’Ë¬π°ä“´ ‡‡≈– pulmonary

surfactant æ∫«à“„π°≈ÿà¡ºŸâªÉ«¬∑’Ë„™â‡§√◊ËÕß HFOV ¡’°“√

‡æ‘Ë¡ oxygenation ‡‡≈–¡’°“√∑”≈“¬¢Õß “√ surfactant

πâÕ¬°«à“ Õ¬à“ß‰√°Áµ“¡°“√»÷°…“ HFOV „πºŸâªÉ«¬‡¥Á°

∑’Ë‡ªìπ ARDS ¡’¢âÕ¡Ÿ≈‰¡à¡“°π—° ¢âÕ¡Ÿ≈∑“ß§≈‘π‘°§√—Èß

‡‡√°®“°°“√„™â‡§√◊ËÕßπ’È„π Preterm Infants (NICU)31

‡ªìπ°“√»÷°…“‡‡∫∫ multicenter, randomized controlled

trial ∑’Ë¡’¢π“¥„À≠à∑’Ë ÿ¥‡‡µàº≈°“√»÷°…“æ∫«à“ HFOV ‰¡à

™à«¬„Àâº≈°“√√—°…“¥’¢÷Èπ Õ¬à“ß‰√°Áµ“¡µàÕ¡“æ∫«à“°“√

«‘®—¬™‘Èππ’È¡’¢âÕ∫°æ√àÕßÀ≈“¬ª√–°“√ ‡™àπ °“√„™â‡§√◊ËÕß

HFOV ¡’√“¬≈–‡Õ’¬¥∑’Ë‡‡µ°µà“ß°—π¡“°„π‡‡µà≈– ∂“∫—π

µàÕ¡“ John Arnold JH27 ‡‡≈–§≥–‰¥â∑”°“√»÷°…“°“√

„™â HFOV „π‡¥Á° (Õ“¬ÿ‡©≈’Ë¬ 2.8 ªï) ∑’Ë‡ªìπ ARDS

(Multicenter, randomized, controlled) ‚¥¬„™â Paw

¿“æ∑’Ë 3  ‡‡ ¥ß°“√‡ª√’¬∫‡∑’¬∫ Pressure ∑’Ë‡‡µ°µà“ß√–À«à“ß Conventional mode ‡‡≈– HFOV „π‡‡µà≈– à«π¢Õß∑“ß‡¥‘π

À“¬„®




