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°“√∫√ ‘À“√¬“¢¬“¬À≈Õ¥≈¡„πºŸâªÉ«¬‚√§ asthma ∑’Ë
Õ ¬Ÿà „π¿“«– exacerbation ∑”‰¥â Õß«‘∏ ’À≈—°Ê §◊Õ
1. °“√„Àâ¬“ºà“π∑“ß metered dose inhaler √ à«¡°—∫°“√„™â
spacer  2. °“√æàπ≈–ÕÕß¬“ºà“π∑“ß‡§√◊ËÕß nebulizer
∂ ÷ß·¡â∑—Èß 2 «‘∏’¡’À≈—°°“√∑”ß“π∑ ’Ë·µ°µà“ß°—π ·µà°Á¡’
®ÿ¥ª√– ß§å¢Õß°“√„™â‡æ◊ËÕ°“√√ —°…“‡À¡ ◊Õπ°—π §◊Õ°“√
æ¬“¬“¡∑”„Àâ¬“¢¬“¬À≈Õ¥≈¡‡¢â“ ŸàªÕ¥„πª√‘¡“≥¡“°
æÕ®π “¡“√∂ÕÕ°ƒ∑∏‘Ï√ —°…“Õ“°“√ bronchospasm ‡√Á«
∑’Ë ÿ¥‡∑à“∑’Ë‡ªìπ‰ª‰¥â º≈°“√√—°…“„π·ßà¢Õß°“√≈¥√–¬–
‡«≈“∑’ËÕ¬Ÿà∑’ËÀâÕß©ÿ°‡©‘π °“√∑”„Àâ§à“¢Õß peak expiratory
flow ·≈– FEV1 ∑’Ë¥’¢÷ÈπÀ≈—ß®“°∫√‘À“√¬“∑—Èß Õß·∫∫
‰¡àµà“ß°—π1 ‡æ’¬ß·µà°“√„Àâ¬“™π‘¥ metered dose inhaler
∑“ß spacer ∑”„ÀâºŸâªÉ«¬‡¥Á°∑’Ë°”≈—ß®—∫À◊¥Õ¬Ÿà∑’ËÀâÕß©ÿ°‡©‘π
 —Èπ°«à“ ·≈–º≈¢â“ß‡§’¬ß¢Õß¬“„π°“√∑”„Àâ‡°‘¥ tachy-
cardia °ÁπâÕ¬°«à“°≈ ÿà¡ºŸâªÉ«¬∑ ’Ë ‰¥â¬“∑“ß nebulizer1,2
°“√∫√ ‘À“√¬“ bronchodilator ‚¥¬„™â‡§√◊ËÕß nebulizer
¡—°π‘¬¡„™â°—π∑—Ë«‰ª„π°“√√—°…“ºŸâªÉ«¬∑’Ë¡’ asthma
exacerbation ∑’ËÀâÕß©ÿ°‡©‘π

Nebulizer ∑’Ë „™â°—π„πªí®®ÿ∫—π à«πÀπ÷Ëß®—¥Õ¬Ÿà „π
ª√–‡¿∑ gas-powered jet nebulizer Õ“»—¬µ“¡≈—°…≥–
°“√º≈ ‘µ≈–ÕÕß¬“ “¡“√∂·∫ àß‰¥â‡ªìπ 3 ™π ‘¥¥â«¬°—π ‰¥â·°à
1. Constant-output nebulizer  2. Breath-enhanced
nebulizer  3. Dosimetric nebulizer3 ‡§√◊ËÕß™π‘¥
constant-output nebulizer º≈‘µ aerosol µ≈Õ¥‡«≈“
∑—Èß„π¢≥–À“¬„®‡¢â“ À“¬„®ÕÕ° √«¡∑ —Èß¢≥–∑ ’Ë°≈—ÈπÀ“¬„®
(breath-hold) ∑”„Àâ¡’°“√ Ÿ≠‡ ’¬≈–ÕÕß‰ª„πÕ“°“»
¢≥–À“¬„®ÕÕ°4,5 ¥—ßπ —ÈπºŸâªÉ«¬®÷ß‰¡à ‰¥â√—∫¬“‡µÁ¡∑’Ë 6-8

‡§√◊ËÕß™π ‘¥ breath-enhanced nebulizer º≈ ‘µ≈–ÕÕß

ÕÕ°¡“¡“°„π¢≥–∑’ËºŸâªÉ«¬À“¬„®‡¢â“ „π™à«ßÀ“¬„®ÕÕ°
aerosol ÕÕ°¡“π âÕ¬¡“° ®”π«πÀπ÷Ëß§â“ß„π nebulizer
chamber9 ´÷Ëß®–‡¢â“ ŸàªÕ¥„π°“√À“¬„®‡¢â“ cycle ∂—¥‰ª
 à«π‡§√◊ËÕß™π ‘¥ dosimetric nebulizer ª≈ àÕ¬ aerosol
ÕÕ°¡“‡©æ“–„π™à«ßÀ“¬„®‡¢â“‡∑à“π—Èπ9 ‚¥¬Õ“»—¬°“√
∑”ß“π¢Õß breath-actuated valve ́ ÷ËßºŸâªÉ«¬µâÕßÕÕ°·√ß
trigger „Àâ≈‘Èππ’È‡ªî¥„π¢≥–∑’Ë‡√‘Ë¡À“¬„®‡¢â“ „πÀ≈“¬°“√
»÷°…“ ª√‘¡“≥≈–ÕÕß¬“∑’Ë Ÿ≠‡  ’¬‰ª®“°°“√æàπ¬“
¥â«¬‡§√◊ËÕß™π‘¥ constant-output breath-enhanced
nebulizer Õ¬Ÿà√–À«à“ß 55-66%10,11 ´÷Ëß¡“°°«à“‡§√◊ËÕß
 Õß™π ‘¥À≈ —ß∑”„ÀâºŸâªÉ«¬‰¥â√—∫¬“‡æ‘Ë¡¢÷Èπ

°“√„™â‡§√◊ËÕß nebulizer Õ¬à“ß¡’ª√–  ‘∑∏‘¿“æµâÕß
§”π÷ß∂÷ß nebulizer performance Õ—π‰¥â·°à ª√‘¡“≥
¬“∑’ËÕÕ°®“°‡§√◊ËÕß (drug output)  ¢π“¥¢Õß aerosol
particle size ∑’Ë‡§√◊ËÕßº≈‘µÕÕ°¡“ √–¬–‡«≈“„π°“√
æàπ¬“·µà≈–§√ —Èß ·≈–ª√ ‘¡“≥¬“∑ ’Ë‡¢â“ ŸàªÕ¥¢ÕßºŸâªÉ«¬
πÕ°®“°π—Èπ §«√æ‘®“√≥“ªí®®—¬∑’Ë¡’º≈µàÕ°“√∑”ß“π¢Õß
‡§√◊ËÕß„π°“√‡æ‘Ë¡ª√‘¡“≥≈–ÕÕß¬“∑’Ë‡¢â“  ŸàªÕ¥ ‰¥â·°à diluent
volume, nebulizer flow, temperature °“√»÷°…“¢Õß
Hess ·≈–§≥–æ∫«à“ °“√‡æ‘Ë¡ fill volume ™à«¬≈¥ª√ ‘¡“≥
¢Õß¬“ short-acting β2 agonists (salbutamol) ∑’Ëµ°§â“ß
Õ¬Ÿà„π nebulizer cup ∑”„Àâª√ ‘¡“≥¬“∑’Ë‡¢â“ ŸàªÕ¥ºŸâªÉ«¬
‡æ‘Ë¡¢÷Èπ 4  πÕ°®“°π—Èπ¬—ßæ∫«à“°“√‡æ‘Ë¡ nebulizer flow ¡’
º≈∑”„Àâª√‘¡“≥¢Õß drug aerosols Õ¬Ÿà„π¢π“¥∑’Ë‡À¡“–
 ¡„π°“√‡°‘¥ lung deposition (respirable range; 1-5
µm) ¡“°¢÷Èπ4

√“¬ß“π°“√»÷°…“®“° °√’±“·≈–§≥–12 „π«“√ “√
«—≥‚√§‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ©∫ —∫π’È · ¥ß„Àâ

∫∑∫√√≥“∏ ‘°“√ :
NEBULIZER : HOW TO USE IT EFFECTIVELY
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‡ÀÁπ«à“°“√æàπ¬“¢¬“¬À≈Õ¥≈¡ salbutamol ¥â«¬‡§√◊ËÕß
continuously-operated nebulizer ¡’º≈∑”„Àâ§à“ FEV1
‡æ‘Ë¡¢÷Èπ¡“°°«à“ Intermittently-operated nebulizer
„πºŸâªÉ«¬ stable asthma ∑’Ë¡’§«“¡√ ÿπ·√ßπ âÕ¬∂ ÷ßª“π°≈“ß
®”π«π 16 √“¬ ∂÷ß·¡â«à“°“√‡ª≈’Ë¬π·ª≈ßπ’È ‰¡à¡’§«“¡
·µ°µà“ß°—π∑“ß ∂‘µ‘ ∑’Ëπà“ π„®§◊Õº≈°“√»÷°…“π’È·µ°µà“ß
®“°°“√»÷°…“°àÕπÀπâ“π’È ∑’Ë· ¥ß«à“°“√∫√‘À“√¬“¥â«¬‡§√◊ËÕß
dosimetric nebulizer (‡ªìπ intermittent nebulizer
™π‘¥Àπ÷Ëß) ‡ªìπ«‘∏’Àπ÷Ëß„π°“√∑”„Àâª√‘¡“≥¬“∑’Ë‡¢â“ ŸàªÕ¥
¡“°¢÷Èπ ‡æ√“–√–∫∫¢Õß‡§√◊ËÕß§Õ¬§«∫§ÿ¡„Àâ≈–ÕÕß¬“
‡¢â“ ŸàºŸâªÉ«¬‡©æ“–„π™à«ß°“√À“¬„®‡¢â“‡ªìπ  à«π„À≠à ‚¥¬
‰¡à Ÿ≠‡ ’¬‰ª„πÕ“°“»¢≥–À“¬„®ÕÕ° ∑”„Àâ¬“‡À≈◊Õ§â“ß
Õ¬Ÿà„π nebulizer cup ¡“°°«à“°“√æàπ¥â«¬‡§√◊ËÕß continu-
ous nebulizer ·≈–¬“®”π«ππ’È®–∂Ÿ° Ÿ¥‡¢â“ªÕ¥„π°“√
À“¬„®§√ —Èß∂—¥‰ª ∂ ÷ß·¡â«à“¡’¢âÕ®”°—¥„π°“√·ª≈º≈°“√
»÷°…“π’È ‡æ√“–ºŸâ»÷°…“‰¡à‰¥â«—¥ª√‘¡“≥¢Õß¬“∑’Ë‡¢â“  ŸàªÕ¥
·≈–∑’Ë‡À≈◊ÕÕ¬Ÿà„π dead space ¢Õß nebulizer cup
√«¡∂÷ß°“√°√–®“¬µ—«¢Õß aerosols „πªÕ¥  Õ¬à“ß‰√°Áµ“¡
°“√»÷°…“π’È∑”„Àâ‡°‘¥§”∂“¡∑’Ëπ à“ π„®„π‡«™ªØ‘∫—µ‘«à“
°“√‡æ‘Ë¡ª√‘¡“≥¬“∑’Ë‡¢â“  ŸàªÕ¥¢ÕßºŸâªÉ«¬ stable asthma
‰¡à®”‡ªìπµâÕß·ª√º—π‚¥¬µ√ß°—∫º≈°“√√ —°…“∑“ß§≈‘π‘°
¢Õß¬“¢¬“¬À≈Õ¥≈¡ „π∑“ßµ√ß°—π¢â“¡ °“√‡æ‘Ë¡ lung
deposition ¢Õß aerosol Õ“®¡’§«“¡ ”§—≠„πºŸâªÉ«¬
‚√§À◊¥™π‘¥√ÿπ·√ß¡“° À√◊ÕÕ¬Ÿà„π√–¬– asthma exacer-
bation ‡æ√“–À≈Õ¥≈¡¢ÕßºŸâªÉ«¬°≈ÿà¡π ’È¡’æ—ßº◊¥‡°‘¥¢÷Èπ
§àÕπ¢â“ß¡“° ∑”„Àâ¡’∑“ß‡¥‘πÀ“¬„® à«π≈à“ß§¥‡§’È¬«¡“°
°«à“ºŸâªÉ«¬‚√§À ◊¥∑’Ë√ ÿπ·√ßπ âÕ¬ ‡¡ ◊ËÕ≈–ÕÕß¬“‡¢â“ ŸàªÕ¥
®–¡’°“√°√–®“¬µ—«Àπ“·π àπ∫√ ‘ ‡«≥À≈Õ¥≈¡  à«π∫π
¡“°°«à“ à«π≈à“ß (less penetration)13 ¥—ßπ—Èπ°“√‡æ‘Ë¡
ª√‘¡“≥¬“∑’Ë‡¢â“ ŸàªÕ¥‚¥¬°“√‡≈◊Õ°«‘∏’°“√æàπ¬“∑’Ë‡À¡“– ¡
√«¡∑—Èß¢π“¥¢Õß≈–ÕÕß¬“æÕ‡À¡“– ®÷ß‡ªìπªí®®—¬ ”§—≠
„π°“√· ¥ßº≈°“√√ —°…“∑“ß§≈ ‘π‘°¢Õß¬“¢¬“¬À≈Õ¥≈¡
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»“ µ√“®“√¬åπ“¬·æ∑¬åª√–‡ √ ‘∞ °—ß ¥“≈¬å
Õ¥’µÀ—«Àπâ“·ºπ°Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√å
»‘√‘√“™æ¬“∫“≈ ‡°‘¥‡¡◊ËÕ«—π∑’Ë 19 æƒ…¿“§¡ æ.». 2447
∑ ’Ëµ”∫≈ –æ“πª≈“ Õ”‡¿Õ  —¡æ—π∏«ß»å °√ÿß‡∑æœ
∂÷ß·°àÕπ‘®°√√¡¥â«¬‚√§·√ß¥—π‚≈À‘µ Ÿß·≈–À≈Õ¥‡≈◊Õ¥
„π ¡Õß·µ° ≥ ‚√ßæ¬“∫“≈»‘√‘√“™ ‡¡ ◊ËÕ«—π∑’Ë 7
æƒ…¿“§¡ æ.». 2505    ‘√ ‘√«¡Õ“¬ÿ 58 ªï

∑ à“πÕ“®“√¬åª√–‡ √ ‘∞ ‡√’¬π®∫™—Èπ¡—∏¬¡ªï∑’Ë 6
®“°‚√ß‡√’¬πª√–®”¡≥±≈Õ¬ÿ∏¬“ ‡¡◊ËÕ æ.». 2460
®∫™—Èπ¡—∏¬¡∫√‘∫Ÿ√≥å  (¡—∏¬¡ªï∑’Ë  8) ®“°‚√ß‡√’¬π
 «π°ÿÀ≈“∫«‘∑¬“≈ —¬ ‡¡◊ËÕ æ.».2463 ·≈– Õ∫‰¥â∑ÿπ
‡≈à“‡√’¬πÀ≈«ß‰ª»÷°…“„πª√–‡∑»Õ—ß°ƒ… ‡¡ ◊ËÕ æ.». 2465
∑ à“πÕ“®“√¬åª√–‡ √ ‘∞‡√ ’¬π®∫«‘™“·æ∑¬»“ µ√ å®“°
¡À“«‘∑¬“≈ —¬‡Õ¥‘π‡∫Õ‡√Õ ‰¥â√—∫ª√ ‘≠≠“·æ∑¬»“ µ√
∫—≥±‘µ ‡¡◊ËÕ æ.». 2474 ‰¥âΩñ°ß“π‡æ‘Ë¡‡µ‘¡‡°’Ë¬«°—∫
«‘™“«—≥‚√§Õ’° 3 ‡¥ ◊Õπ°àÕπ‡¥‘π∑“ß°≈—∫ª√–‡∑»‰∑¬

∑à“πÕ“®“√¬åª√–‡ √ ‘∞ ‰¥â‡¢â“√ —∫√“™°“√„π·ºπ°
Õ“¬ÿ√»“ µ√ å  §≥–·æ∑¬»“ µ√ å»‘√‘√“™æ¬“∫“≈
µ”·ÀπàßÕ“®“√¬åºŸâ™à«¬‚∑ ‡¡ ◊ËÕ«—π∑’Ë  30 µÿ≈“§¡
æ.». 2474 ‰¥â√—∫æ√–√“™∑“π¬»√ÕßÕ”¡“µ¬å‡Õ°‡¡◊ËÕ
«—π∑ ’Ë 8 æƒ»®‘°“¬π æ.». 2474 ‡ªìπÕ“®“√¬å‡Õ°
‡¡◊ËÕ«—π∑’Ë 1 °√°Æ“§¡ æ.». 2485  ‰¥â√—∫°“√·µàßµ—Èß
‡ªìπÀ—«Àπâ “·ºπ°Õ“¬ÿ√»“ µ√å·∑π»“ µ√“®“√¬å
æ√–Õ—æ¿—≥µ√“æ“∏æ‘»“≈ ‡¡ ◊ËÕ«—π∑’Ë  1 ¡‘∂ÿπ“¬π
æ.». 2488  ‰¥â√—∫ª√‘≠≠“·æ∑¬»“ µ√¥ÿ…Æ’∫—≥±‘µ
(°‘µµ‘¡»—°¥‘Ï) ®“°¡À“«‘∑¬“≈ —¬·æ∑¬»“ µ√ å‡¡◊ËÕ æ.».

2492 ·≈–¥”√ßµ”·Àπàß»“ µ√“®“√¬å‡¡◊ËÕ«—π∑’Ë 1 ‡¡…“¬π
æ.». 2495 √«¡‡«≈“√ —∫√“™°“√„π·ºπ°Õ“¬ÿ√»“ µ√å
§≥–·æ∑¬»“ µ√å»‘√ ‘√“™æ¬“∫“≈‡ªìπ‡«≈“ 31 ªï
·≈–¥”√ßµ”·ÀπàßÀ—«Àπâ“·ºπ°«‘™“ ‡ªìπ‡«≈“ 17 ªï

∑à“πÕ“®“√¬åª√–‡ √‘∞‡ªìπ§√Ÿ·æ∑¬å∑’Ë¥’∑’Ë ÿ¥‡∑à“∑ ’Ë
ºŸâ ‡¢’¬π‡§¬¡’ ‚Õ°“ ‰¥âÕ¬Ÿà „°≈â™‘¥ ∑à“π¡’§«“¡ π„®
‡ªìπæ‘‡»…‡°’Ë¬«°—∫°“√ Õπ¢â“ß‡µ’¬ß „Àâ§«“¡ ”§—≠„π
¿“§ªØ‘∫—µ‘¡“°°«à“¿“§∑ƒ…Æ’ ·≈–„Àâ§«“¡ ”§—≠„π
≈—°…≥–∑“ß§≈ ‘π‘°¡“°°«à“°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√
∑à“πÕ“®“√¬å¡’§«“¡ π„®‡°’Ë¬«°—∫°“√´—°∂“¡ª√–«—µ‘
·≈–°“√µ√«®√ à“ß°“¬‚¥¬≈–‡Õ’¬¥ Õ’°∑ —Èßæ‘®“√≥“
§«“¡ ”§—≠„πªí≠À“µà“ßÊ ¢ÕßºŸâªÉ«¬·µà≈–√“¬
(∑’Ë‡√’¬°°—π„π√–¬–À≈ —ß«à“ æ’.‚Õ.‡Õ¡.Õ“√ å) ∑à“πÕ“®“√¬å
¡’§«“¡™”π“≠‡ªìπæ‘‡»…„π°“√µ√«®√ à“ß°“¬ºŸâªÉ«¬µ“¡
√–∫∫‚¥¬«‘∏’°“√¥Ÿ §≈” ‡§“– øíß ∑ à“πÕ“®“√¬å “¡“√∂
„™â “¬µ“™à«¬„π°“√«‘π‘®©—¬‚√§‰¥â∫àÕ¬§√—Èß µ—«Õ¬à“ß
‡™àπ ∑à“π‡§¬ Õπ°“√«‘π‘®©—¬‚√§·ÕÕÕ√åµ‘§·Õπ‘«√‘ ¡
®“°°“√¡Õß‡ÀÁπ°“√ —Ëπ°√–‡æ◊ËÕ¡¢Õß∑√«ßÕ°ºŸâªÉ«¬
‡ªìπµâπ °“√§≈”‡ª√ ’¬∫‡∑ ’¬∫§«“¡‡§≈◊ËÕπ‰À«¢Õß
∑√«ßÕ°∑—Èß Õß¢â“ß·≈–°“√„™âπ‘È«¡◊Õ·¬ß„π™àÕß ’́Ë ‚§√ß
¢ÕßºŸâªÉ«¬‡æ◊ËÕµ√«®¥Ÿ§«“¡µ÷ß·≈–·√ß –∑ âÕπµ“¡
°“√À“¬„® ´÷Ëß∑à“πÕ“®“√¬å‡√ ’¬°«à“ çCounter thrust
palpationé ´÷Ëß “¡“√∂„™â™à«¬„π°“√À“µ”·Àπ àß∑’Ë¡’
¢Õß‡À≈«Õ¬Ÿà „π™àÕß‡¬◊ËÕÀÿâ¡ªÕ¥À√◊ÕÀ“µ”·Àπàß¢Õß
‚æ√ßΩ ï„πµ—∫‡æ◊ËÕ™à«¬„π°“√‡®“–ÀπÕß ‡ªìπµâπ «‘∏’°“√
§≈”µ”·Àπàß¢Õß‡∑√‡§’¬∑’Ë∂Ÿ°µâÕß ·≈–°“√§≈”µàÕ¡
πÈ”‡À≈◊Õß‡≈Á°Ê ∑’Ë§Õ∑’ËÕ“®“√¬å‡√’¬°«à“ ç‡¡Á¥¡–°≈Ë”é

100 ªï ç»“ µ√“®“√¬åπ“¬·æ∑¬åª√–‡ √‘∞ °—ß ¥“≈¬åé
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´÷Ëß„π°“√§≈”¥Ÿ≈—°…≥–Õ¬à“ß≈–‡Õ’¬¥¢ÕßµàÕ¡πÈ”‡À≈◊Õß
‡À≈ à“π’È ∑à“πÕ“®“√¬å “¡“√∂„™â·¬°√–À«à“ß “‡Àµÿ¢Õß
µàÕ¡πÈ”‡À≈◊Õß‚µ®“°«—≥‚√§À√◊Õ®“°¡–‡√Áß„πºŸâªÉ«¬‰¥â
À≈“¬√“¬ «‘∏’°“√µ√«®√ à“ß°“¬‚¥¬°“√‡§“–·≈–°“√øíß
∑’Ë∑√«ßÕ°¢ÕßºŸâªÉ«¬°Á‡ªìπ ‘Ëß∑’Ë∑à“πÕ“®“√¬å π„®·≈–¡’
§«“¡™”π“≠¡“°‡ªìπæ‘‡»…‡™àπ°—π

πÕ°®“°§«“¡ “¡“√∂„π°“√„™â “¬µ“µ√«®
√à“ß°“¬ºŸâªÉ«¬·≈â« ∑à“πÕ“®“√¬å¬—ß Õπ„Àâπ—°‡√ ’¬π
·æ∑¬å√Ÿâ®—°„™â “¬µ“  —ß‡°µ≈ —°…≥–‡ ¡À–∑ ’Ë¡Õß‡ÀÁπ
¥â«¬µ“‡ª≈ à“ √«¡∑ —Èß≈—°…≥–√ Ÿª√à“ß·≈–  ’¢Õß‡ ¡À–
∑’Ë „ à≈ß„π¢«¥∑’Ë „  àπÈ”Õ¬Ÿà ∑”„Àâ·æ∑¬å “¡“√∂∫Õ°∂ ÷ß
æ¬“∏‘ ¿“æ¢ÕßºŸâªÉ«¬∫“ß√“¬‰¥â µ—«Õ¬à“ß‡™àπ ≈—°…≥–
¢Õß‡ ¡À–„π‚√§æ¬“∏ ‘„∫‰¡â „πªÕ¥ À≈Õ¥≈¡Õ—°‡ ∫
‡√◊ÈÕ√—ß Ωï „πªÕ¥ À≈Õ¥≈¡‚ªÉßæÕß À√◊Õ‡ ¡À–®“°
√“¬∑ ’Ë¡’Ωï∫‘¥Õ¡’∫‘°„πµ—∫·µ°∑–≈ ÿºà“π°–∫ —ß≈¡‡¢â“¡“„π
™àÕß‡¬◊ËÕÀÿâ¡ªÕ¥·≈–À≈Õ¥≈¡ ‡ªìπµâπ

«—≥‚√§‡ªìπ‚√§µ‘¥µàÕ‡√◊ÈÕ√—ß∑’Ë∑”≈“¬™’«‘µ¡πÿ…¬å ‡ªìπ
®”π«π¡“°¡“µ—Èß·µà§√ —Èß‚∫√“≥®π∂÷ß„πªí®®ÿ∫—ππ’È ∑à“π
Õ“®“√¬åª√–‡ √ ‘∞®÷ß„Àâ§«“¡ π„®„π‡√◊ËÕß∑ ’Ë ‡°’Ë¬«°—∫
«—≥‚√§‡ªìπæ‘‡»… „π ¡—¬°àÕπ∑ ’Ë®–¡’¬“√ —°…“«—≥‚√§∑ ’Ë
‰¥âº≈¥’‡À¡ ◊Õπ„πªí®®ÿ∫—ππ’È °“√√ —°…“«—≥‚√§®–°√–∑”
‚¥¬°“√„ÀâºŸâªÉ«¬πÕπæ—° „ÀâÕ“À“√·≈–„Àâ¬“∫”√ÿßµà“ßÊ
„π ¡—¬π—Èππ—∫‰¥â«à“∑à “πÕ“®“√¬åª√–‡ √‘∞‡ªìπºŸâ∑’Ë¡’
§«“¡™”π“≠¡“°∑’Ë  ÿ¥„π°“√√—°…“«—≥‚√§‚¥¬«‘∏’°“√
Õ—¥≈¡‡¢â“™àÕß‡¬◊ËÕÀÿâ¡ªÕ¥·≈–™àÕß‡¬◊ËÕ∫ÿ™àÕß∑âÕß ®÷ß‰¥â¡’
°“√‡ªî¥§≈ ‘π‘°‚√§ªÕ¥¢÷Èπ∑’Ë‚√ßæ¬“∫“≈»‘√ ‘√“™‡ªìπ·Ààß·√°
¢Õßª√–‡∑»‰∑¬ ∑à“πÕ“®“√¬å ‰¥â∑”°“√»÷°…“°“√„™â
¬“∫“ß™π ‘¥„π°“√√ —°…“«—≥‚√§ ‡™àπ ¬“æ«° “√Àπ Ÿ
‡°≈◊Õ∑Õß ·≈–‡°≈◊Õ‰Õ‚Õ‰¥¥å ‡ªìπµâπ πÕ°®“°π—Èπ
∑à“πÕ“®“√¬å¬—ß‰¥â∑¥≈Õß„™âπ È”¡—π°√–‡∫“´÷Ëß„π√–¬–π —Èπ
„™â„π°“√√ —°…“‚√§‡√◊ÈÕπ ©’¥‡¢â“‰ª„π™àÕß‡¬ ◊ËÕÀÿâ¡ªÕ¥
∑ ’Ë‡ªìπ«—≥‚√§ √«¡∑—Èß„™â©’¥‡¢â“µàÕ¡πÈ”‡À≈◊Õß∑’Ë‡ªìπ
Ωï«—≥‚√§ ª√“°Ø«à“¡’ºŸâªÉ«¬À≈“¬√“¬∑’Ë ‰¥â√—∫°“√√—°…“
‰¥âº≈¥’¢÷Èπ‚¥¬«‘∏ ’¥—ß°≈à“« ¿“¬À≈—ß ß§√“¡‚≈°§√—Èß∑ ’Ë
 Õß ‡¡◊ËÕ¡’¬“√ —°…“«—≥‚√§∑ ’Ë ‰¥âº≈¥’ÕÕ°¡“„™â ‡™àπ

 ‡µ√Áæ‚µ¡—¬´‘π  æ’.‡Õ.‡Õ .  ∏—¬Õ“ ‘́µ–‚´π ·≈–‰Õ‚´-
‰πÕ– ‘́¥ ∑ à“πÕ“®“√¬åª√–‡ √ ‘∞°Á‡ªìπ·æ∑¬å∑ à“π·√°∑’Ë¡’
§«“¡™”π“≠„π°“√„™â¬“µà“ß Ê ‡À≈à“π—Èπ

∑à “πÕ“®“√¬åª√–‡ √ ‘∞π—ÈππÕ°®“°®–¡’§«“¡
™”π“≠„π¥â“π°“√‡√’¬π°“√ Õπ·≈–ß“π∫”∫—¥√—°…“
ºŸâªÉ«¬·≈ â« ∑à“πÕ“®“√¬å¬—ß‡ªìπºŸâ∑’Ë¡’§«“¡ “¡“√∂æ‘‡»…
„π°“√§“¥À¡“¬ªí≠À“∑“ß “∏“√≥  ÿ¢∑ ’Ë®–‡°‘¥¢÷Èπ‰¥âÕ¬à“ß
∂Ÿ°µâÕßÕ’°¥â«¬ ¥—ß®–‡ÀÁπ‰¥â®“°Àπ—ß ◊Õ∑’Ë∑ à“πÕ“®“√¬å
‰¥â¡’‰ª∂ ÷ß°√¡µ”√«®„π ¡—¬π—Èπ„ÀâªÑÕß°—πªí≠À“¡≈¿“«–
®“°∑ àÕ‰Õ‡  ’¬√∂¬πµå·≈–®“°‚√ßß“πµà“ßÊ ´÷Ëß®–‡ªìπ
Õ—πµ√“¬µàÕ ÿ¢¿“æ¢Õßª√–™“™π„πÕπ“§µ

∑à“π‡ªìπºŸâ°√–µÿâπ∫√√¥“Õ“®“√¬å·æ∑¬å „Àâ∑”°“√
«‘®—¬Õ¬à“ß°«â“ß¢«“ß·≈–  àßº≈¥’·°à«ß°“√·æ∑¬åÕ¬à“ß
¡“°¡“¬  Õ’°∑—Èß π—∫ πÿπ„Àâ¡’°“√√“¬ß“πº≈ß“π«‘®—¬„π
∑ ’Ëª√–™ÿ¡∑“ß«‘™“°“√ ·≈–„Àâ¡’°“√‡¢’¬π∫∑§«“¡∑“ß
«‘™“°“√≈ß„π«“√ “√°“√·æ∑¬åµà“ßÊ ∑ —Èß„π·≈–πÕ°
ª√–‡∑» ∑—Èßπ’È ‚¥¬∑à“πÕ“®“√¬å®–‡ªìπºŸâ™à«¬‡À≈◊Õµ√«®
·°â ‰¢∫∑§«“¡µà“ßÊ ‡À≈à“π—Èπ‡°◊Õ∫∑ ÿ°‡√◊ËÕß  ”À√—∫ß“π
«‘®—¬¥â“π‚√§∑√«ßÕ°·≈–«—≥‚√§ ∑ à“πÕ“®“√¬åª√–‡ √ ‘∞
‡Õß°Á‰¥â∑”‰«âÀ≈“¬‡√◊ËÕß Õ“∑ ‘‡™àπ ∑ à“π‰¥â∑”°“√»÷°…“
°“√‡ª≈’Ë¬π·ª≈ß§«“¡¥—π„π™àÕß‡¬◊ËÕÀÿâ¡ªÕ¥„π¿“«–
µà“ßÊ ·≈–»÷°…“∂÷ß«‘∏’°“√µà“ß Ê „π°“√√ —°…“«—≥‚√§ªÕ¥
‡ªìπµâπ ∑—Èßπ’È®–‡ÀÁπ‰¥â®“°∫∑§«“¡∑“ß«‘™“°“√∑’Ë∑à“π
‰¥â‡¢’¬π‰«âÀ≈“¬‡√◊ËÕß¥â«¬°—π

„πªï æ.». 2477 ·æ∑¬ ¡“§¡·Ààß°√ÿß ¬“¡
„πæ√–∫√¡√“™Ÿª∂—¡¿å ‰¥âµ—Èß°Õß°“√ª√“∫«—≥‚√§¢÷Èπ
„™â™◊ËÕ«à“ ç°Õß°“√ª√“∫«—≥‚√§¢Õß·æ∑¬ ¡“§¡·Ààß
°√ ÿß ¬“¡é ®¥∑–‡∫’¬π‡ªìπ ¡“§¡µ“¡°ÆÀ¡“¬‡¡ ◊Ë Õ
«—π∑’Ë 8 °√°Æ“§¡ æ.». 2478 ÷́ËßµàÕ¡“‰¥â‡ª≈ ’Ë¬π™◊ËÕ‡ªìπ
 ¡“§¡ª√“∫«—≥‚√§·Ààßª√–‡∑»‰∑¬„πæ√–∫√¡√“™Ÿª∂—¡¿å
´÷Ëß∑à“πÕ“®“√¬åª√–‡ √‘∞ °Á‰¥â√ —∫°“√·µàßµ—Èß‡ªìπ°√√¡°“√
°≈“ß·≈–°√√¡°“√∫√‘À“√„π™ÿ¥·√°¥â«¬∑ à “πÀπ÷Ë ß
µàÕ¡“‰¥â¡’°“√·µàßµ—Èß°√√¡°“√·ºπ° ∂“π’µ√«®·≈–
√ —°…“«—≥‚√§¢÷Èπ∑ ’Ë ∂“π’Õπ“¡—¬∑ ’Ë 1 ¢Õß ¿“°“™“¥
∑’Ë∂ππ∫”√ ÿß‡¡◊Õß ®—ßÀ«—¥æ√–π§√ ́ ÷Ëß§≥–°√√¡°“√·æ∑¬å
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¢Õß·æ∑¬ ¡“§¡œ „π§√—Èßπ —Èπª√–°Õ∫¥â«¬·æ∑¬å
®”π«π 24 ∑ à“π ‚¥¬∑ à“πÕ“®“√¬åª√–‡ √ ‘∞‰¥â√—∫°“√
·µàßµ—Èß„Àâ‡ªìπª√–∏“π

∑à“πÕ“®“√¬åª√–‡ √‘∞‡ªìπºŸâÀπ÷Ë ß∑’Ë√‘ ‡√‘Ë¡°àÕµ—Èß
 ¡“§¡«‘∑¬“≈—¬·æ∑¬å∑√«ßÕ°Õ‡¡√‘°—πª√–®”ª√–‡∑»
‰∑¬„π æ.». 2503 ·≈–¥”√ßµ”·Àπ àßπ“¬° ¡“§¡
„π ¡—¬·√° µàÕ¡“„πªï æ.». 2504 ∑à“πÕ“®“√¬å‰¥â
√—∫‡°’¬√µ‘®“°«‘∑¬“≈—¬·æ∑¬å∑√«ßÕ°Õ‡¡√ ‘°—π„Àâ‡ªìπ
 ¡“™‘°°‘µµ‘¡»—°¥‘Ï¢Õß«‘∑¬“≈—¬¥â«¬ „πªï æ.». 2504
π—Èπ ∑à“πÕ“®“√¬åª√–‡ √‘∞·≈–°≈ÿà¡·æ∑¬å∑ ’Ë π„®„π
«‘™“‚√§∑√«ßÕ°Õ’°À≈“¬∑ à “π‰¥â√ à«¡°àÕµ—Èß ¡“§¡
Õÿ√‡«™™å·Ààßª√–‡∑»‰∑¬¢÷Èπ ÷́Ëß‰¥â®¥∑–‡∫ ’¬π°àÕµ—Èß

‡ªìπ ¡“§¡ „πªï æ.». 2505 ‚¥¬∑”Àπ â“∑’Ë‡ªìπ ¡“§¡
∑“ß«‘™“°“√∑’Ë‡¢â¡·¢Áß ·≈–‡ªìπªñ°·ºàπÕ¬Ÿà „πªí®®ÿ∫—ππ’È

∑à“πÕ“®“√¬åª√–‡ √ ‘∞‡ªìπºŸâ∑’Ë π„®‡°’Ë¬«°—∫«‘™“
‚√§∑√«ßÕ°‚¥¬‡©æ“–«—≥‚√§‡ªìπæ‘‡»… ‰¥âæ¬“¬“¡
 Õπ·≈–Õ∫√¡π—°‡√ ’¬π·æ∑¬å·≈–·æ∑¬å∑—Ë«‰ª‡°’Ë¬«°—∫°“√
æ—≤π“«‘∏’°“√«‘π‘®©—¬·≈–°“√√ —°…“«—≥‚√§¡“‚¥¬µ≈Õ¥
™’«‘µ¢Õß∑ à“π ®÷ß ¡§«√„Àâ‡°’¬√µ‘∑ à“π‡ªìπª∞¡“®“√¬å„π
«‘™“«—≥‚√§·≈–‚√§∑√«ßÕ°¢Õßª√–‡∑»‰∑¬

∂â“∑à“πÕ“®“√¬åª√–‡ √ ‘∞ °—ß ¥“≈¬å ¬—ß¡’™’«‘µÕ¬Ÿà
°Á®–¡’Õ“¬ÿ§√∫ 100 ªï „π‡¥◊Õπæƒ…¿“§¡ 2547 π’È
»‘…¬å∑—ÈßÀ≈“¬¬—ß§ß√–≈÷°∂÷ß∫ÿ≠§ÿ≥¢Õß∑à“πÕ“®“√¬å
Õ¬Ÿà‡ ¡Õ

»“ µ√“®“√¬åπ“¬·æ∑¬å∫—≠≠ —µ‘  ª√‘™≠“ππ∑å
 ¡“§¡ª√“∫«—≥‚√§·Ààßª√–‡∑»‰∑¬„πæ√–∫√¡√“™Ÿª∂—¡¿å
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TRACHEOSTOMY
æ‘¡≈  √—µπ“Õ—¡æ«—≈¬å  æ.∫.

∫∑π”
„πªí®®ÿ∫—π°“√·æ∑¬å‰¥â°â“«Àπâ“‰ª¡“° ¡’°“√§âπæ∫

§«“¡√Ÿâ „À¡àÊ „π°“√√ —°…“‚√§ √ à«¡°—∫«‘«—≤π“°“√„π°“√
º≈‘µ¬“·≈–‡∑§‚π‚≈¬’∑’Ë„™â„π°“√√—°…“„Àâ¡’ª√– ‘∑∏‘¿“æ
 Ÿß¢÷Èπ   àßº≈„ÀâºŸâªÉ«¬¡’‚Õ°“ √Õ¥™’«‘µ®“°‚√§¿—¬‰¢â‡®Á∫
µà“ßÊ ¡“°¢÷Èπ ∑ —Èßπ’È√«¡∂ ÷ßºŸâªÉ«¬∑ ’ËÕ¬Ÿà„π¿“«–«‘°ƒµ°Á¡’‚Õ°“ 
„π°“√√Õ¥™’«‘µ Ÿß¢÷Èπ‡™àπ°—π ¥—ßπ—Èπ√–¬–‡«≈“„π°“√„™â

‡§√◊ËÕß™à«¬À“¬„®‡æ ◊ËÕ°“√æ¬ÿß™’æ¢ÕßºŸâªÉ«¬®÷ßπ“π¢÷Èπ
Õ¬à“ßÀ≈’°‡≈’Ë¬ß¡‘‰¥â

«‘∏’¡“µ√∞“π¢Õß°“√„™â‡§√◊ËÕß™à«¬À“¬„®„πºŸâªÉ«¬
¬—ß§ß‡ªìπ™π‘¥ invasive ‚¥¬°“√„  à∑ àÕ™à«¬À“¬„®™π‘¥
translaryngeal (orotracheal À√◊Õ nasotracheal) æ∫
«à“°“√„ à∑àÕ™à«¬À“¬„®™π‘¥ translaryngeal Õ“®∑”„Àâ
‡°‘¥¿“«–·∑√°´âÕπµà“ßÊ ‰¥â (· ¥ß¥—ßµ“√“ß∑’Ë 1)1

µ“√“ß∑ ’Ë 1  ¿“«–·∑√°´âÕπ®“°°“√„  à∑àÕ™à«¬À“¬„®™π‘¥ translaryngeal1

- ·º≈∫√‘‡«≥°≈àÕß‡ ’¬ß
- ∑”≈“¬ intrinsic muscle ¢Õß°≈ àÕß‡  ’¬ß
- °≈àÕß‡ ’¬ß∑–≈ÿ
- Granulation tissue µ“¡¥â«¬°“√‡°‘¥æ—ßº◊¥∫√‘‡«≥ interarytenoid
- °√–¥Ÿ° arytenoid ‡§≈◊ËÕπ∑’Ë
- Ωï∫√‘‡«≥°√–¥Ÿ°ÕàÕπ cricoid
- Vocal cord ¬÷¥µ÷ß®“°æ—ßº◊¥¢Õß cricoarytenoid joint

∫√‘‡«≥ oro-naso-pharynx

- øíπÀ—°
- ·º≈∫√ ‘‡«≥™àÕßª“°, ™àÕß®¡Ÿ°·≈– pharynx
- °√–¥Ÿ° nasal septum ∑–≈ ÿ

- °√–¥Ÿ° nasal septum À—°
- Maxillary sinus Õ—°‡ ∫
- ÀŸ™—Èπ°≈“ßÕ—°‡ ∫

∫√‘‡«≥°≈ àÕß‡  ’¬ß (larynx)

- Vocal cord ©’°¢“¥
- Vocal cord granuloma
- Vocal cord paralysis
- ‡ ’¬ß·À∫™—Ë«§√“«
- ‡  ’¬ß‡ª≈ ’Ë¬π∂“«√ (dysphonia)
- Posterior glottic stenosis
- Subglottic stenosis

- Tracheal stenosis

∫√‘‡«≥À≈Õ¥≈¡ (trachea)

- Tracheal web

√—∫‰«âµ’æ‘¡æå‡¡ ◊ËÕ«—π∑’Ë 8 ¡’π“§¡ 2547

 “¢“«‘™“‚√§√–∫∫°“√À“¬„®·≈–«—≥‚√§ ¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–·æ∑¬»“ µ√ å»‘√‘√“™æ¬“∫“≈
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¿“«–·∑√° ấÕπ∑’Ë ”§—≠§◊Õ glottic ·≈– subglot-
tic stenosis ‡π◊ËÕß®“° endotracheal tube ®–∂ Ÿ°º≈‘µ
„Àâ¡’≈ —°…≥–‚§âß‰ª∑“ß¥â“πÀ≈ —ß‡æ ◊ËÕ„Àâ‡¢â“°—∫√ Ÿª√à“ß¢Õß
À≈Õ¥≈¡   à«π‚§âß¥—ß°≈à“«®–°¥ºπ—ß∑“ß¥â“πÀ≈—ß¢Õß
À≈Õ¥≈¡ µ—Èß·µà∫√ ‘‡«≥ supraglottis, glottis ·≈–
subglottis °“√»÷°…“„π —µ«å∑¥≈Õß2 æ∫«à“§«“¡¥—π∑’Ë°¥
≈ßÕ“®¡“°∂ ÷ß 200-400 ¡¡.ª√Õ∑ ∑”„Àâ‡°‘¥ pressure
necrosis ·≈ â«µ“¡¥â«¬°“√‡°‘¥æ—ßº◊¥‰¥â æ—ßº◊¥®–∑”
„Àâ‡°‘¥¿“«– glottic incompetence À√◊Õ subglottic
stenosis µ“¡¡“‰¥â

æ∫«à“Õÿ∫—µ‘°“√≥å¢Õß¿“«–·∑√° ấÕπ®–‡æ‘Ë¡
¡“°¢÷Èπµ“¡√–¬–‡«≈“∑ ’Ë„ à3 ·æ∑¬å  à«π„À≠à®÷ßæ‘®“√≥“
tracheostomy „πºŸâªÉ«¬∑ ’ËµâÕß„ à∑àÕ™à«¬À“¬„®‡ªìπ‡«≈“
π“π ‡æ ◊ËÕÀ≈’°‡≈’Ë¬ß¿“«–·∑√°´âÕπ¥—ß°≈à“« πÕ°®“°
®ÿ¥ª√– ß§å‡æ◊ËÕÀ≈’°‡≈’Ë¬ß¿“«–·∑√° ấÕπ®“°°“√„ à∑àÕ
™π‘¥ translaryngeal ·≈â« °“√∑” tracheostomy
¬—ß¡’¢âÕ∫àß™’ÈÕ◊Ëπ ¥—ß®–°≈à“«„π∫∑§«“¡µàÕ‰ª

¥—ßπ—Èπ„π‡«™ªØ‘∫—µ‘ªí®®ÿ∫—π ·æ∑¬å®÷ß¡’ ‚Õ°“ 
„π°“√¥Ÿ·≈ºŸâªÉ«¬∑ ’Ë „ à tracheostomy ‡æ‘Ë¡¡“°¢÷Èπ
®÷ß§«√¡’§«“¡√ Ÿâ§«“¡‡¢â“„®·≈–°â“«∑ —π«‘«—≤π“°“√¢Õß
tracheostomy ‡æ◊ËÕπ”‰ªª√–°Õ∫°“√¥Ÿ·≈√—°…“
ºŸâªÉ«¬„Àâ ‰¥âª√–‚¬™π å Ÿß ÿ¥

§”®”°—¥§«“¡4-7

Tracheostomy § ◊Õ°“√‡ªî¥∑“ß‡¥‘πÀ“¬„®®“°
¿“¬πÕ°‡¢â“ ŸàÀ≈Õ¥≈¡  à«π„À≠àÕ¬Ÿà∫√‘‡«≥À≈Õ¥≈¡«ß
∑ ’Ë 2-3  ∑“ß‡ªî¥µ‘¥µàÕ®“°¿“¬πÕ°‡¢â“  ŸàÀ≈Õ¥≈¡‡√’¬°«à“
çtracheostomy stomaé ∑àÕ‚§âß∑’Ë Õ¥‡¢â“ stoma
‡æ◊ËÕªÑÕß°—π‰¡à„Àâ stoma π —Èπªî¥ ‡√’¬°«à“ çtracheostomy
tubeé tracheostomy ·∫ àß‡ªìπ 2 ª√–‡¿∑

1. Tracheostomy ™π ‘¥™—Ë«§√“« (temporary
tracheostomy, √Ÿª∑ ’Ë 1) ‡ªìπ tracheostomy ∑’Ë¡’®ÿ¥ª√– ß§å
À≈—° 3 ª√–°“√ ‰¥â·°à 1) ‡ªìπ∑“ßºà“π„ÀâÕ“°“»
‡¢â“ÕÕ°ªÕ¥‰¥â‡æ’¬ßæÕ 2) ‡ªìπ∑“ßÕÕ°¢Õß‡ ¡À–
3) ªÑÕß°—π°“√ ”≈ —° tracheostomy ™π ‘¥π’È®–∑”„Àâ
À≈Õ¥≈¡¡’∑“ßµ‘¥µàÕ°—∫¿“¬πÕ° Õß∑“ß ·æ∑¬å
 “¡“√∂‡≈◊Õ°„ÀâºŸâªÉ«¬À“¬„®ºà“π∑“ß„¥∑“ßÀπ÷Ëß À√◊Õ
∑—È ß Õß∑“ß√ à«¡°—π°Á‰¥â ‡¡ ◊ËÕºŸâªÉ«¬À¡¥¢âÕ∫ à ß™’È·≈–
 “¡“√∂∫√√≈ÿ®ÿ¥ª√– ß§åÀ≈—°∑—Èß 3 ¢âÕ‰¥â¥â«¬°“√À“¬„®
ºà“π∑“ß‡¥‘πÀ“¬„®∏√√¡™“µ‘¥â«¬µπ‡Õß °Á “¡“√∂ªî¥
stoma ·≈–°≈—∫¡“À“¬„®µ“¡ª°µ‘‰¥â

2. Tracheostomy ™π‘¥∂“«√ (permanent tra-
cheostomy, √Ÿª∑ ’Ë 2) § ◊Õ tracheostomy ∑’Ë √â“ß¢÷Èπ
µ“¡À≈ —ß°“√ºà“µ—¥°≈ àÕß‡  ’¬ß (total laryngectomy)
‚¥¬°“√„™â‚§√ß √â“ß°√–¥Ÿ°ÕàÕπ¢ÕßÀ≈Õ¥≈¡ 3 «ß∫π ÿ¥
¡“‡ªî¥ÕÕ°∑ ’Ëº‘«Àπ—ß∑“ß¥â“πÀπ â“∫√‘‡«≥≈”§Õ ¥—ßπ—Èπ
ºŸâªÉ«¬®–À“¬„®ºà“π∑“ß stoma π’È ‚¥¬‰¡à¡’Õ“°“»ºà“π
∑“ß®¡Ÿ°Õ’°µ≈Õ¥™’«‘µ

√Ÿª∑’Ë 1 Tracheostomy ™π ‘¥™—Ë«§√“« √Ÿª∑’Ë 2 Tracheostomy ™π‘¥∂“«√
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∫∑§«“¡π ’È®–°≈ à“«‡©æ“– tracheostomy ™π‘¥
™—Ë«§√“« ‡π◊ËÕß®“°æ∫‰¥â∫àÕ¬°«à“„π‡«™ªØ‘∫—µ‘

¢âÕ∫àß™’È 1,4,5,8,9
1. ºŸâªÉ«¬∑ ’Ë ‰¥â√ —∫°“√„  à∑àÕ™à«¬À“¬„®™π ‘¥ trans-

laryngeal ‡ªìπ‡«≈“π“π ‰¥â·°à
- ºŸâªÉ«¬∑’ËµâÕßÕ“»—¬‡§√◊ËÕß™à«¬À“¬„®
- ºŸâªÉ«¬∑’Ë‰¡à “¡“√∂¢—∫‡ ¡À–ÕÕ°‡Õß‰¥âÕ¬à“ß

æÕ‡æ’¬ß ‡™àπ ‰¡à√ Ÿâ µ‘, ‰¡à¡’·√ß„π°“√‰Õ À√◊Õ¡’‡ ¡À–
‡Àπ’¬«¢âπª√‘¡“≥¡“°®π‰¡à “¡“√∂‰ÕÕÕ°‡Õß‰¥âÀ¡¥

- ºŸâªÉ«¬∑’Ë¡’‚Õ°“  ”≈ —°‰¥âßà“¬ ‰¥â·°à ºŸâªÉ«¬∑’Ë
‰¡à√Ÿâ µ‘·≈–¡’·π«‚π â¡®–‰¡à°≈—∫§◊π ‡™àπ ‡  âπ‡≈◊Õ¥ ¡Õß
·µ°, Õÿ∫—µ‘‡Àµÿ∫√ ‘‡«≥ ¡Õß, ¿“«– ¡Õß¢“¥ÕÕ° ‘́‡®π
‡ªìπµâπ

2. ºŸâªÉ«¬∑ ’Ë®”‡ªìπµâÕß‰¥â√—∫°“√„  à∑àÕ™à«¬À“¬„®·µà
¡’ªí≠À“°√–¥Ÿ°µâπ§ÕÀ—°À√◊Õ‡§≈◊ËÕπ

3. ºŸâªÉ«¬∑’Ë¡’¿“«–∑“ß‡¥‘πÀ“¬„®  à«π∫πÕÿ¥µ—π (up-
per airway obstruction, UAO) ‡™àπ ‡π◊ÈÕßÕ°∫√ ‘‡«≥
°≈àÕß‡  ’¬ß, ¿“«– “¬‡ ’¬ß‰¡à∑”ß“π (vocal cord
paralysis), ¿“«– “¬‡  ’¬ß∫«¡À≈ —ß∂Õ¥∑ àÕ™à«¬À“¬„®
(post-extubate vocal cord edema), epiglottis Õ—°‡ ∫,
‚√§§Õµ’∫ (diptheria), ¿“«–  Ÿ¥ ”≈ —°§«—π‰ø¢≥–‰ø‰À¡â
(inhalation injury), Õÿ∫—µ‘‡Àµÿ∫√ ‘‡«≥„∫Àπ â“·≈–≈”§Õ,

  ‘Ëß·ª≈°ª≈Õ¡Õÿ¥µ—π, ¿“«–∑“ß‡¥‘πÀ“¬„®Õÿ¥µ—π¢≥–
À≈—∫ (obstructive sleep apnea), §«“¡º‘¥ª°µ‘∑“ß
°“¬«‘¿“§¢Õß„∫Àπâ“·µà°”‡π‘¥ ‡ªìπµâπ

4. ºŸâªÉ«¬∑ ’Ë√—∫°“√ºà“µ—¥∫√‘‡«≥™àÕßª“°·≈–≈”§Õ
¥â“π„π ·≈–§“¥«à“·º≈ºà“µ—¥®–∫«¡¡“°

¢âÕÀâ“¡4

¡—°®–‡ªìπ¢âÕÀâ“¡‚¥¬√«¡¢Õß°“√ºà“µ—¥ ‡™àπ ¡’¿“«–
‡≈◊Õ¥ÕÕ°ßà“¬ ∂â“‰¥â√ —∫°“√·°â ‰¢°Á “¡“√∂∑”‰¥â ‰¡à¡’¢âÕ
Àâ“¡‡©æ“– ”À√—∫°“√∑” tracheostomy ¬°‡«âπ‡æ’¬ß
°√≥ ’‡¥’¬«§◊Õ ºŸâªÉ«¬¡–‡√ Áß°≈àÕß‡ ’¬ß∑’Ë¡’·ºπ°“√®–‡¢â“
√ —∫°“√ºà“µ—¥ total laryngectomy ‡æ ◊ËÕÀ«—ßº≈À“¬¢“¥
∂â“‰¡à¡’§«“¡√’∫¥à«π ‡™àπ ‡°‘¥¿“«–∑“ß‡¥‘πÀ“¬„® à«π
∫πÕÿ¥µ—π °Á‰¡à§«√∑” tracheostomy °àÕπ ‡π◊ËÕß®“°
Õ“®∑”„Àâ‡´≈≈å¡–‡√ Áß≈ÿ°≈“¡¡“¬—ß∫√ ‘‡«≥ stoma ∑”„Àâ
‡°‘¥¡–‡√Áß°≈—∫‡ªìπ´È”„π¿“¬À≈—ß‰¥â

ª√–‚¬™πå¢Õß tracheostomy1

ª√–‚¬™πåÀ≈—°∑ ’Ë‰¥â√—∫®“°°“√∑” tracheostomy §◊Õ
°“√ªÑÕß°—π¿“«–·∑√°´âÕπ∑’Ë ‡°‘¥®“°°“√„  à∑àÕ™à«¬
À“¬„®™π‘¥ translaryngeal ¬—ß¡’¢âÕ¥’∑’Ë‡Àπ◊Õ°«à“°“√„ à
∑ àÕ™à«¬À“¬„®™π ‘¥ translaryngeal Õ’°À≈“¬ª√–°“√
(· ¥ß¥—ßµ“√“ß∑’Ë 2)1,10

µ“√“ß∑ ’Ë 2  ª√–‚¬™π å¢Õß tracheostomy1,10

1. Airway ¡’§«“¡¡—Ëπ§ß
2. ¥Ÿ¥‡ ¡À–‰¥âßà“¬
3. ¥Ÿ·≈§«“¡ –Õ“¥„π™àÕßª“°‰¥â¥’¢÷Èπ
4. ≈¥ dead space
5. ≈¥ airway resistance

6. Õ“®≈¥Õÿ∫—µ‘°“√≥å¢Õß ventilator-associated
pneumonia (VAP)

7. ºŸâªÉ«¬√Ÿâ ÷° ∫“¬·≈–¡’°“√‡§≈◊ËÕπ‰À«√ à“ß°“¬‰¥â¡“°¢÷Èπ
8.  “¡“√∂√—∫ª√–∑“πÕ“À“√∑“ßª“°‰¥â
9.  “¡“√∂ÕÕ°‡  ’¬ß ◊ËÕ “√‰¥â ∑”„Àâ ÿ¢¿“æ®‘µ¥’¢÷Èπ
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√–¬–‡«≈“∑’Ë‡À¡“– ¡
ºŸâªÉ«¬∑ ’Ë¡’¢âÕ∫àß™’È∑’Ë 2-4 π—Èπ¡—°®–‰¥â√ —∫°“√∑” tra-

cheostomy ∑ —π∑’ ‡æ√“–¡’§«“¡®”‡ªìπ√ ’∫¥à«πÕ¬Ÿà·≈â«
·µà ”À√—∫¢âÕ∫àß™’È¢âÕ·√° ¬—ß‰¡à¡’¢âÕ √ ÿª∑’Ë·πà™—¥«à“
ºŸâªÉ«¬µâÕß„  à∑ àÕ™à«¬À“¬„®π“π‡°‘π°’Ë«—π®÷ßæ‘®“√≥“∑”
tracheostomy

„πÕ¥’µ¡—°®–·π–π”„Àâ tracheostomy ‡¡ ◊ËÕ®”‡ªìπ
µâÕß„ à∑àÕ™à«¬À“¬„®π“π°«à“ 3 «—π11 ‡π◊ËÕß®“°„π ¡—¬π —Èπ
cuff ¢Õß∑ àÕ™à«¬À“¬„®‡ªìπ™π ‘¥ high pressure ®÷ß
‡°‘¥¿“«–·∑√° ấÕπ‰¥â∫àÕ¬·≈–‡√Á« „π√–¬–µàÕ¡“¡’°“√
æ—≤π“ cuff ‡ªìπ™π‘¥ high volume, low pressure ·≈–
„™â°—πÕ¬à“ß·æ√ àÀ≈“¬ ∑”„Àâ¿“«–·∑√°´âÕπ≈¥≈ß¡“°
√à«¡°—∫°“√∑” tracheostomy ¬—ß‡ªìπÀ—µ∂°“√∑’Ë∑”‰¥â¬“°
‡°‘¥¿“«–·∑√° ấÕπ Ÿß ·æ∑¬å à«π„À≠à®÷ßæ‘®“√≥“∑”
tracheostomy ™â“≈ß ‚¥¬¡—°∑”‡¡◊ËÕ‡¢â“  Ÿà™à«ß  —ª¥“Àå∑ ’Ë
3-412

„πªí®®ÿ∫—π°“√∑” tracheostomy ¡’°“√æ—≤π“®π
‡ªìπÀ—µ∂°“√¡’§«“¡ª≈Õ¥¿—¬ Ÿß13 √à«¡°—∫‡√ ‘Ë¡‡ª≈ ’Ë¬π¡“

„™â‡∑§π‘§ percutaneous dilational tracheostomy °—π
¡“°¢÷Èπ3,8,14-16 ‡æ√“–¡’¢âÕ¥’∑’Ë‡Àπ◊Õ°«à“°“√∑” tracheo-
stomy ·∫∫¥—Èß‡¥‘¡ (surgical) §◊Õ ∑”‰¥âßà“¬,  –¥«°, ‰¡à
µâÕß‡§≈◊ËÕπ¬â“¬ºŸâªÉ«¬, §à“„™â®à“¬µË”≈ß·≈–¡’§«“¡ª≈Õ¥¿—¬
 Ÿß ‚¥¬‡©æ“–∂ â“∑”¿“¬„µâ°“√™’Èπ”¥â«¬°“√  àÕß°≈ âÕß
À≈Õ¥≈¡17 ª√–°Õ∫°—∫¢âÕ¡Ÿ≈∑’Ëæ∫«à“∂â“∑” tracheostomy
¿“¬„π 2-5 «—π·√°¢Õß°“√„ à∑ àÕ™à«¬À“¬„® ®–≈¥°“√
‡°‘¥¿“«–·∑√°´âÕπ (∑’Ë‡°‘¥®“°°“√„ à∑àÕ™à«¬À“¬„®) ≈ß
Õ¬à“ß¡“°À√◊ÕÕ“®‰¡àæ∫‡≈¬18,19 √ à«¡°—∫„π√–¬–À≈—ß¡’
°“√»÷°…“æ∫«à“°“√ early tracheostomy (¿“¬„π 1
  —ª¥“Àå)20-23  „πºŸâªÉ«¬∑’ËµâÕß„™â‡§√◊ËÕß™à«¬À“¬„® ®–™à«¬
„ÀâºŸâªÉ«¬ “¡“√∂À¬à“®“°‡§√◊ËÕß™à«¬À“¬„®‰¥â‡√Á«¢÷Èπ, √–¬–
‡«≈“„π°“√πÕπ ICU ·≈–°“√√—°…“µ—«„π‚√ßæ¬“∫“≈
 —Èπ≈ß π—ËπÀ¡“¬∂÷ß §à“„™â®à“¬∑’Ë≈¥≈ßÕ¬à“ß¡“°

¥—ßπ—Èπ§”·π–π”„πªí®®ÿ∫—π®÷ß¬âÕπ°≈—∫¡“„Àâ
æ‘®“√≥“ tracheostomy ‡√Á«¢÷Èπ ‚¥¬¡’·π«∑“ß„π
°“√æ‘®“√≥“· ¥ß¥—ß√ Ÿª∑ ’Ë 324

√Ÿª∑’Ë 3  ·π«∑“ß„π°“√æ‘®“√≥“ tracheostomy
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Tracheostomy tube5,6,25-27

„π√–¬–·√°Ê tracheostomy tube º≈‘µ®“°¬“ß
(rubber), ‡ß‘π (silver) À√◊Õ‡À≈Á°ª√“»®“° π‘¡ (stain-
less steel) ‚¥¬‰¡à¡’ cuff µàÕ¡“®÷ß¡’°“√‡æ‘Ë¡ cuff ‡¢â“‰ª
·µà‡ªìπ™π‘¥ high pressure cuff ·≈–æ—≤π“¡“¡’ pilot
balloon ‡æ◊ËÕ‡ΩÑ“√–«—ß§«“¡¥—π¢Õß cuff „π‡«≈“µàÕ¡“
ªí®®ÿ∫—π tracheostomy tube ·¡â‚§√ß √â“ßÀ≈—°®–‰¡à

·µ°µà“ß°—π (· ¥ß¥—ß√Ÿª∑ ’Ë 4) ·µà¡’°“√æ—≤π“®π¡’§«“¡
À≈“°À≈“¬∑—Èß∑“ß¥â“π¢π“¥, √Ÿª√ à“ß ·≈–≈—°…≥–æ‘‡»…
¢÷ÈπÕ¬Ÿà°—∫§«“¡µâÕß°“√„π°“√„™âß“π (· ¥ß¥—ß√Ÿª∑’Ë 5)
‚¥¬„™â polyvinyl chloride À√◊Õ silicone26 ‡ªìπ«— ¥ÿ„π
°“√º≈ ‘µ ·≈–ªí®®ÿ∫ —π™π ‘¥∑’Ë¡’ cuff ®–‡ªìπ high-volume,
low-pressure cuff ∑ —ÈßÀ¡¥

√Ÿª∑’Ë 4  ‚§√ß √ â“ßÀ≈—°¢Õß tracheostomy tube

1. Outer cannula ‡ªìπ™‘Èπ∑’Ë Õ¥‡¢â“ stoma
∑”Àπ â“∑ ’Ë‡ªìπµ—«∂à“ß‡æ◊ËÕªÑÕß°—π‰¡à„Àâ stoma ‡™ ◊ËÕ¡ªî¥
πÕ°®“°®–¡’‡ âπºà“π»Ÿπ¬å°≈“ß¢π“¥µà“ßÊ„Àâ‡≈◊Õ°·≈ â«
¬—ß¡’§«“¡‚§âß·≈–§«“¡¬“«„π·∫∫µà“ßÊ ∫“ß™π ‘¥¡’
fenestrate

2. Flange   à«πµâπ¢Õß outer cannula ®–¡’ªï°
¬◊ËπÕÕ°¡“∑“ß¥â“π¢â“ß‡æ ◊ËÕ„Àâ√âÕ¬‡™◊Õ° ”À√ —∫æ—π√Õ∫§Õ
(tracheostomy tie) ªÑÕß°—π°“√À≈ÿ¥‡≈◊ËÕπ ∫“ß·∫∫
Õ“®ª√—∫‡≈◊ËÕπ‡¢â“ÕÕ°‰¥â (adjustable flange) ‡æ◊ËÕ„Àâ
‡À¡“– ¡°—∫§«“¡Àπ“¢Õßºπ—ß≈”§Õ¢ÕßºŸâªÉ«¬

3. Cuff inflate line ‡ªìπ∑àÕ∑’Ë„™â ”À√—∫©’¥≈¡‡¢â“
 Ÿà cuff ∑’ËÕ¬Ÿàµ√ßª≈“¬ outer cannula ∫“ß™π ‘¥‰¡à¡’ cuff
¡—°„™â„π‡¥Á°

4. Pilot balloon ‡ªìπ°√–‡ª“–∑ ’ËÕ¬ŸàπÕ°µ—«ºŸâªÉ«¬
®–‚ªÉßæÕß‡¡◊ËÕ¡’≈¡Õ¬Ÿà¿“¬„π cuff ∑”„Àâ∑√“∫«à“¡’≈¡
Õ¬Ÿà„πÀ√◊Õ‰¡à

5. Inner cannula ®– «¡æÕ¥’°—∫ outer cannula
∑“ß à«πµâπ¢Õß inner cannula ¡’‡ âπºà“π»Ÿπ¬å°≈“ß¢π“¥
15 ¡¡. ́ ÷Ëß “¡“√∂µàÕ‡¢â“°—∫Õÿª°√≥ å¡“µ√∞“πµà“ßÊ ‡™àπ
«ß®√¢Õß‡§√◊ËÕß™à«¬À“¬„® (ventilator circuit), ambu
bag, T-piece, heat-moisture exchanger ‰¥âæÕ¥’
πÕ°®“°π’È¬—ß “¡“√∂∂Õ¥≈â“ß∑”§«“¡ –Õ“¥‰¥â‚¥¬ßà“¬
‰¡à®”‡ªìπµâÕß∂Õ¥ tracheostomy tube ÕÕ°¡“∑—ÈßÀ¡¥
∫“ß™π‘¥¡’ fenestrate

6. Obturator ‡ªìπ™‘Èπ∑’ËµâÕß‡ ’¬∫‡¢â“°—∫ outer
cannula ¢≥–∑”°“√„ à ‡π◊ËÕß®“°ª≈“¬ obturator
®–‚§âß¡π ‰¡à¡’§«“¡§¡ ªÑÕß°—π°“√‰¡à„Àâª≈“¬¢Õß outer
cannula §√ Ÿ¥°—∫À≈Õ¥≈¡¢≥–„ à
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√Ÿª∑ ’Ë 5  Tracheostomy ·∫∫µà“ßÊ

·¡â«à“ tracheostomy ®– “¡“√∂ªÑÕß°—π¿“«–
·∑√°´âÕπ∑ ’Ë‡°‘¥®“°°“√„  à∑àÕ™à«¬À“¬„®™π‘¥ trans-
laryngeal ‰¥â ·µà tracheostomy ‡Õß°Á¡’º≈·∑√° ấÕπ
‰¥â‡™àπ°—π

¿“«–·∑√° ấÕπ ®“° tracheostomy
1,4,5,8,9,21,26,28-32

„π√–À«à“ßÀ√◊ÕÀ≈ —ß°“√∑”À—µ∂°“√ º≈·∑√°´âÕπ
¡—°‡°‘¥®“°¢—ÈπµÕπ„π°“√∑” ‡™àπ ‡≈◊Õ¥ÕÕ°, Õÿ∫—µ‘‡Àµÿ
µàÕÕ«—¬«–À√◊Õ‡π◊ÈÕ‡¬ ◊ËÕ¢â“ß‡§’¬ß, pneumomediastinum,
pneumothorax, subcutaneous emphysema, °“√ Õ¥
∑àÕ‡¢â“º‘¥™àÕß∑“ß (tube malposition) √«¡‰ª®π∂÷ß
Õ“®‡°‘¥‰ø≈ÿ°√–À«à“ß°“√∑”À—µ∂°“√‰¥â ‡π◊ËÕß®“°¡’°“√„™â
electrocautery „π∫√ ‘‡«≥∑’Ë¡’ÕÕ°´‘‡®π·≈–°ä“´¥¡¬“ ≈∫
¿“«–·∑√° ấÕπ„π√–¬–µàÕ¡“Õ“®·∫àßµ“¡µ”·Àπàß∑“ß
°“¬«‘¿“§‰¥â¥—ßπ’È

1. ∫√‘‡«≥ stoma
- ¡’ granulation Õ“®∑”„Àâ‡≈◊Õ¥ÕÕ°ßà“¬
- ¡’°“√µ‘¥‡™ ◊ÈÕ
- Tracheocutaneous fistula À≈—ß®“°∑’Ë∂Õ¥

tracheostomy ÕÕ° stoma ¡—°®–ªî¥¿“¬„π 2-7 «—π
∫“ß√“¬Õ“®‰¡àªî¥‡π◊ËÕß®“°¡’ epithelium ‡®√‘≠¡“§≈ ÿ¡
stoma ®πÀ¡¥ „π°√≥’‡™àππ ’ÈÕ“®µâÕßºà“µ—¥‡æ◊ËÕ∑” muscle
flap ·≈– skin closure „π¿“¬À≈ —ß

- ·º≈‡ªìπ keloid À√◊Õº‘«Àπ—ß∫√‘‡«≥ supras-
ternal notch ‚¥π¥÷ß√—Èß¬ÿ∫≈ß

2. ∫√‘‡«≥À≈Õ¥≈¡ (trachea)
- Granulation Õ“®‡°‘¥µ√ß∫√‘‡«≥ª≈“¬¢Õß

tracheostomy tube ‰¥â‡™àπ°—π πÕ°®“°®–∑”„Àâ
‡≈◊Õ¥ÕÕ°ßà“¬·≈â« ¬—ßÕ“®∑”„Àâ∑“ß‡¥‘πÀ“¬„®Õÿ¥µ—π‰¥â

- Recurrent tracheitis/bronchitis
- ºπ—ßÀ≈Õ¥≈¡‡ªìπ·º≈‡π◊ËÕß®“°°“√‡  ’¬¥ ’
- Tracheal stenosis °“√„ à tracheostomy

Õ“®∑”„Àâ‡°‘¥¿“«– tracheal stenosis „π∫√ ‘‡«≥∑’Ë„°≈â°—∫
tracheostomy stoma √–¬–‡«≈“„π°“√‡°‘¥Õ“®æ∫‰¥â
À≈—ß®“°∑’Ë∂Õ¥ tracheostomy tube ·≈â«‰¥âπ“π∂÷ß
6 ‡¥◊Õπ ·µà‡π◊ËÕß®“°ªí®®ÿ∫ —π tracheostomy cuff
°Á‡ªìπ™π‘¥ high-volume, low-pressure cuf f
∑”„ÀâÕÿ∫ —µ‘°“√≥å¿“«–·∑√° ấÕπ¥—ß°≈à“«≈¥≈ßÕ¬à“ß¡“°
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¡’√“¬ß“π°“√‡°‘¥ tracheal stenosis ®“°°“√„ à
tracheostomy µ—Èß·µà 0-16% ÷́Ëß¡—°‡°‘¥®“°°“√‡µ‘¡
≈¡‡¢â“ cuff ¡“°‡°‘π‰ª   à«π„À≠ à¢ÕßºŸâªÉ«¬®–¡’°“√≈¥
≈ß¢Õßæ ◊Èπ∑ ’ËÀπâ“µ—¥À≈Õ¥≈¡ª√–¡“≥ 10-40% ´÷Ëß¡—°
‰¡à∑”„ÀâºŸâªÉ«¬¡’Õ“°“√„¥ Ê

- Tracheomalacia ‡ªìπ¿“«–∑’Ë‡°‘¥®“°°“√
ÕàÕπµ—«¢Õß°√–¥Ÿ°ÕàÕπ„πÀ≈Õ¥≈¡ ‡°‘¥®“°°“√„ à
tracheostomy tube ∑ ’Ë¡’¢π“¥‰¡à‡À¡“– ¡°—∫ºŸâªÉ«¬
°“√«‘π‘®©—¬‰¥â®“°  àÕß°≈ âÕßµ√«®À≈Õ¥≈¡ æ∫«à“
À≈Õ¥≈¡®– Ÿ≠‡ ’¬≈—°…≥–Àπâ“µ—¥∑’Ë¡’√ Ÿª√à“ß§√÷Ëß«ß°≈¡
(semicircular), ¡’°“√≈¥≈ß¢Õß§«“¡°«â“ß„π·π«
Àπâ“À≈—ß (AP-diameter) „π√“¬∑’Ë‡ªìπ√ÿπ·√ßÕ“®
æ∫ºπ —ßÀ≈Õ¥≈¡∑“ß¥â“πÀ≈ —ß (membranous part)
‚§âß·Õàπ¡“∑“ß¥â“πÀπ â“ (anterior bulging)

- Tracheoesophageal fistula æ∫‰¥âπâÕ¬°«à“
1% ‡°‘¥®“° pressure necrosis ¢Õßºπ—ßÀ≈Õ¥≈¡
∑“ß¥â“πÀ≈—ßµ√ß√–¥—∫∑’Ë¡’°“√  —¡º— °—∫ cuff ∑”„Àâ‡°‘¥√Ÿ
µ‘¥µàÕ√–À«à“ßÀ≈Õ¥≈¡·≈–À≈Õ¥Õ“À“√ ªí®®—¬∑’Ë‡ √‘¡„Àâ
‡°‘¥¿“«–¥—ß°≈à“«‰¥â·°à high airway pressure, high
cuff pressure, ¡’°“√„ à nasogastric tube, ∑àÕ™à«¬
À“¬„®¡’°“√¢¬—∫‰ª¡“‰¡àÕ¬Ÿàπ‘Ëß·≈–ºŸâªÉ«¬‚√§‡∫“À«“π
Õ“°“√∑’Ëæ∫‰¥â·°à ‰Õ ‚¥¬‡©æ“–‡«≈“√—∫ª√–∑“πÕ“À“√
À√◊Õ¥◊Ë¡π È”, ª√‘¡“≥‡ ¡À–‡æ‘Ë¡¢÷Èπ Õ“®æ∫‡ ¡À–  ’
‡À¡◊ÕπÕ“À“√‡À≈«∑’Ë„ÀâºŸâªÉ«¬, ∑âÕßÕ◊¥, ‡√Õ∫àÕ¬, œ≈œ
‡ªìπµâπ ¿“æ√—ß ’∑√«ßÕ°Õ“®æ∫ air-filled esophagus
À√◊Õ gastric distention °“√¬◊π¬—π°“√«‘π‘®©—¬‰¥â®“°
°“√ àÕß°≈âÕßµ√«®À≈Õ¥≈¡ Õ“®∑”°“√∂Õ¥ tracheo-
stomy °àÕπÀ√◊Õ¥—π tracheostomy ‰ª¢â“ßÀπâ“°Á‰¥â
·µà‡π◊ËÕß®“°«‘∏’°“√µ√«®π’È¡’§«“¡‰«µË” °“√µ√«®‰¡àæ∫
fistula °Á§«√∑”°“√°≈◊π·ªÑß (water-soluble swallow
imaging study) ‡æ ◊ËÕµ—¥°“√«‘π‘®©—¬¿“«–π ’ÈÕ’°§√ —Èß ∂ â“
æ∫¿“«–π’È§«√‡ª≈’Ë¬π tracheostomy tube ‡ªìπ™π ‘¥¬“«
(long tracheostomy tube) ‡æ ◊ËÕ„Àâµ”·Àπàß cuff
Õ¬ŸàµË”°«à“∫√‘‡«≥∑’Ë‡°‘¥ fistula √à«¡°—∫°“√„  à jejunos-
tomy ‡æ◊ËÕ„ÀâÕ“À“√ √–À«à“ß∑’Ë√Õ‰ª∑”°“√ºà“µ—¥ªî¥√Õ¬√—Ë«

- Tracheoinnominate fistula æ∫‰¥âπâÕ¬°«à“

1% ¡—°‡°‘¥®“°°“√«“ßµ”·Àπàß tracheostomy tube
∑’ËµË”‡°‘π‰ª ∑”„Àâ∫√‘‡«≥ cuff À√◊Õª≈“¬∑ àÕ°¥°—∫À≈Õ¥≈¡
„π∫√‘‡«≥∑ ’Ë innominate artery æ“¥ºà“π ªí®®—¬‡ √‘¡
Õ◊ËπÊ∑’Ë∑”„Àâæ∫¿“«–π ’È ‰¥â¡“°¢÷Èπ‰¥â·°à ∑àÕ™à«¬À“¬„®¡’
°“√¢¬—∫‰ª¡“‰¡àÕ¬Ÿàπ‘Ëß, ¿“«– sepsis, ¿“«–∑ÿæ‚¿™π“°“√
·≈–ºŸâªÉ«¬∑ ’Ë ‰¥â√—∫¬“ ‡µ’¬√Õ¬¥å

√–¬–‡«≈“∑ ’Ë‡°‘¥¿“«–π ’È ‰¡à·πàπÕπ ¡’√“¬ß“πµ—Èß·µà
2-3 «—πÀ≈—ß∑” tracheostomy ‰ª®π∂÷ß 7 ‡¥ ◊Õπ
ºŸâªÉ«¬∑ ’Ë¡’¿“«–π ’ÈÕ“®¡’Õ“°“√· ¥ßπ”∑’Ë ”§—≠§ ◊Õ  tracheo-
stomy tube ‡µâπµ“¡®—ßÀ«–À—«„® Õ“®¡’‡≈◊Õ¥ÕÕ°‡≈ Á°
πâÕ¬‡ªìπ√–¬–Ê π”¡“°àÕπ∑’Ë®–¡’‡≈◊Õ¥ÕÕ°§√—Èß„À≠à ‰¥â
¥—ßπ—Èπ‡¡◊ËÕæ∫«à“ºŸâªÉ«¬¡’‡≈◊Õ¥ÕÕ° ·¡â®–‡ªìπª√‘¡“≥‰¡à¡“°
°Á§«√∑”°“√  àÕß°≈ âÕßÀ≈Õ¥≈¡ ‡æ ◊ËÕ¬◊π¬—πÀ√◊Õµ—¥°“√
«‘π‘®©—¬ ·≈–∑”°“√ºà“µ—¥‡¬Á∫´àÕ¡„π√“¬∑ ’Ë„™à∑—π∑’ ·µà
„π√“¬∑’Ë¡’‡≈◊Õ¥ÕÕ°¡“° °“√√—°…“„ÀâªÑÕß°—π¿“«–¢“¥
Õ“°“» (asphyxia) ®“°‡≈◊Õ¥Õÿ¥µ—π∑“ß‡¥‘πÀ“¬„®¥â«¬
°“√ hyperinflate tracheostomy tube cuff À√◊Õ¥÷ß
tracheostomy tube ·≈â«‡ª≈ ’Ë¬π¡“„ à endotracheal
tube ºà“π∑“ßª“°‡æ◊ËÕ„Àâ “¡“√∂„™âπ‘È«°¥Àâ“¡‡≈◊Õ¥
ºà“π∑“ß stoma °àÕπ‰ªºà“µ—¥¥à«π (emergency ster-
notomy ‡æ◊ËÕ ligate innominate artery)

- ºπ—ßÀ≈Õ¥≈¡∂Ÿ°§√Ÿ¥®“°°“√¥Ÿ¥‡ ¡À–º‘¥«‘∏’
‡™àπ ‰¡à„ à inner cannula √–À«à“ß°“√¥Ÿ¥‡ ¡À– ∑”„Àâ
 “¬¥Ÿ¥‡ ¡À–‰∂≈ÕÕ°‰ª∑“ß fenestrate ∑”„Àâ‡°‘¥°“√
§√Ÿ¥°—∫ºπ—ßÀ≈Õ¥≈¡ ‰¥â

πÕ°®“°π’È¬—ßæ∫¿“«–·∑√°´âÕπÕ◊ËπÊ ‡™àπ
- Tracheostomy tube Õÿ¥µ—π ‡π◊ËÕß®“°°“√

„ à tracheostomy ∑”„ÀâÕ“°“»∑ ’Ë‡¢â“ Ÿà√à“ß°“¬‰¡à ‰¥â
√—∫°“√‡æ‘Ë¡§«“¡√ âÕπ™◊Èπ®“°®¡Ÿ°·≈– nasopharynx ‡™àπ
°“√À“¬„®µ“¡ª°µ‘ ∑”„Àâ‡ ¡À–·Àâß‡Àπ’¬«¡“°¢÷Èπ
πÕ°®“°π ’È°≈‰°„π°“√¢—∫‡ ¡À–®“°°“√æ—¥‚∫°¢Õß cilia
„π∑“ß‡¥‘πÀ“¬„®≈¥≈ß‡æ√“–µâÕßÕ¬Ÿà„π ‘Ëß·«¥≈âÕ¡∑’Ë
·Àâß‡¬Áπ√à«¡°—∫°“√‰Õ∑’Ë ‰¡à¡’ª√–  ‘∑∏‘¿“æ Õ“®∑”„Àâ‡°‘¥
°“√Õÿ¥µ—π¢Õß‡ ¡À–„π∑àÕ tracheostomy ‰¥â ªÑÕß°—π
¥â«¬°“√„Àâ§«“¡√âÕπ™◊Èπ∑’Ë‡À¡“– ¡ √à«¡°—∫°“√™à«¬¥Ÿ¥
‡ ¡À– (tracheal suction) À√◊Õ∂Õ¥≈â“ß inner cannula
‡ªìπ√–¬–
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-  ”≈—°Õ“À“√‡À≈«∑’Ë¬âÕπ¢÷Èπ¡“®“°°√–‡æ“–
Õ“À“√ °“√‡µ‘¡≈¡‡¢â“ cuff ‡æ◊ËÕ„ÀâÕÿ¥À≈Õ¥≈¡‰¡à
 “¡“√∂ªÑÕß°—π°“√ ”≈—°‰¥â∑—ÈßÀ¡¥

- „  à tracheostomy tube º‘¥™àÕß∑“ß ¡—°
‡°‘¥„π√“¬∑’Ë‡æ‘Ëß‰¥â√—∫°“√„ à„À¡à À√◊Õ¡’°“√‡ª≈ ’Ë¬π tra-
cheostomy tube ¿“«–π ’È¡’Õ—πµ√“¬∂ ÷ß™’«‘µ®÷ß§«√
µâÕßµ√«®¥Ÿ„Àâ·πà „®À≈—ß°“√„  à∑ÿ°§√ —Èß«à“∑àÕ™à«¬À“¬„®
 Õ¥‡¢â“À≈Õ¥≈¡·πàπÕπ ¥â«¬°“√øíßªÕ¥ À√◊ÕÕ—ß¡◊Õ
¥Ÿ«à“¡’≈¡ÕÕ°¡“∑“ß tracheostomy tube À√◊Õ‰¡à

- °“√‡ª≈ ’Ë¬π·ª≈ß¿“æ≈—°…≥å∑“ß°“¬ ‡π◊ËÕß®“°
ºŸâªÉ«¬®–¡’ tracheostomy µ‘¥µ—«‰ª¥â«¬ ∑”„ÀâºŸâ§π‡ÀÁπ
∂ ÷ß§«“¡º‘¥ª°µ‘ Õ“®∑”„Àâ√Ÿâ  ÷°‡ªìπª¡¥âÕ¬ À√◊ÕÕ—∫Õ“¬
„π°“√‡¢â“ —ß§¡

- °“√ ◊ËÕ “√ „π√–¬–·√°ºŸâªÉ«¬Õ“®‰¡à “¡“√∂
 ◊ËÕ “√‰¥â Õ“®µâÕß„™â«‘∏ ’°“√‡¢’¬πÀ√◊Õ™’È√Ÿª‡æ◊ËÕÕ∏‘∫“¬∂÷ß
§«“¡µâÕß°“√¢ÕßºŸâªÉ«¬ ‡™àπ ‡®Á∫ª«¥∑’Ë„¥ √ âÕπ Àπ“«
À‘« ®π°«à“ºŸâªÉ«¬®–Ωñ°°“√ÕÕ°‡ ’¬ß®π “¡“√∂ ◊ËÕ “√‰¥â

°“√¥Ÿ·≈ºŸâªÉ«¬∑’Ë„  à tracheostomy
°“√¥Ÿ·≈ cuff1,25

‚¥¬À≈ —°°“√¡—°„Àâ§«“¡¥—π cuff Õ¬Ÿà√–À«à“ß 18-
25 ¡¡.ª√Õ∑ ‡π◊ËÕß®“°§«“¡¥—π∑’Ë¡“°°«à“ 25
¡¡.ª√Õ∑®–∑”„Àâ‡°‘¥ mucosal ischemia ‡π◊ËÕß®“°
§«“¡¥—π Ÿß°«à“ capillary pressure ∑ ’Ë¡’§à“ª√–¡“≥ 25-
35 ¡¡.ª√Õ∑  àßº≈„Àâ‡°‘¥ tracheal stenosis µ“¡¡“
‰¥â  à«π§à“∑’ËπâÕ¬°«à“ 18 ¡¡.ª√Õ∑ Õ“®∑”„Àâ balloon
‰¡à‚ªÉßæÕßæÕ∑’Ë®–Õÿ¥À≈Õ¥≈¡ ∑”„Àâ‡ ¡À–∑’ËÕ¬Ÿà‡Àπ◊Õ
cuff ‰À≈≈ßÀ≈Õ¥≈¡ ‡°‘¥ VAP ‰¥â

ªí®®—¬∑’Ë¡’º≈°—∫§«“¡¥—π cuff

1. ª√‘¡“µ√≈¡∑’Ë‡µ‘¡‡¢â“„π cuff (Inflate volume)
§«“¡¥—π cuff ®–‡æ‘Ë¡¢÷Èπµ“¡ª√ ‘¡“µ√≈¡∑ ’Ë‡µ‘¡

‡¢â“‰ª „π∑“ßªØ‘∫—µ‘¡’ 2 «‘∏’∑’Ëπ‘¬¡„™â„π°“√‡µ‘¡≈¡ §◊Õ
1) minimal leak technique § ◊Õ ‡µ‘¡≈¡‡¢â“„π balloon
®π‡µÁ¡·≈ â«§àÕ¬Ê°¥≈¡ÕÕ°∑ ’≈–π âÕ¬®π°«à“®–¡’≈¡√ —Ë«
ÕÕ°∑“ßª“°À√◊Õ®¡Ÿ°‡æ’¬ß‡≈Á°π âÕ¬ ≥ ®—ßÀ«–°“√
À“¬„®‡¢â“ ÿ¥¢Õß°“√„™â‡§√◊ËÕß™à«¬À“¬„® ·√ß¥—π∫«°

2) minimal occlusion technique § ◊Õ §àÕ¬Ê‡µ‘¡≈¡‡¢â“‰ª
„π balloon ®π°«à“‡√‘Ë¡‰¡à¡’≈¡√ —Ë«ÕÕ°∑“ßª“°·≈–®¡Ÿ°
≥ ®—ßÀ«–°“√À“¬„®‡¢â“ ÿ¥¢Õß°“√„™â‡§√◊ËÕß™à«¬À“¬„®
·√ß¥—π∫«°

Õ¬à“ß‰√°Áµ“¡ æ∫«à“∑—Èß Õß«‘∏’π’È ‰¡à‰¥â√—∫ª√–°—π«à“
§«“¡¥—π cuff ®–Õ¬Ÿà„π√–¥—∫∑’Ëª≈Õ¥¿—¬ ‡π◊ËÕß®“°ºŸâªÉ«¬∑’Ë
¡’ lung compliance µà“ß°—π®–„™âª√‘¡“µ√≈¡‡æ ◊ËÕ
ªÑÕß°—π°“√√—Ë«‰¡à‡∑à“°—π ºŸâªÉ«¬∑’Ë¡’ lung compliance
µË”®–µâÕß‡µ‘¡≈¡„πª√‘¡“≥¡“°°«à“ºŸâªÉ«¬∑ ’Ë¡’ lung com-
pliance  Ÿß ¥—ßπ—Èπ∂â“„™â«‘∏’¥—ß°≈ à“«¢â“ßµâπ„πºŸâªÉ«¬∑ ’Ë¡’ lung
copliance µË” Õ“®∑”„Àâ§«“¡¥—π cuff   Ÿß‡°‘π‰ª‰¥â ®÷ß
·π–π”„Àâ„™â«‘∏’«—¥§«“¡¥—π cuff ‚¥¬µ√ß ·≈–∑”Õ¬à“ß
πâÕ¬‡«√≈–§√—Èß (∑ÿ° 8 ™—Ë«‚¡ß)

2. High airway pressure
Airway pressure ®– “¡“√∂  àßµàÕ§«“¡¥—π

‡¢â“ Ÿà cuff ‰¥â æ∫«à“§«“¡¥—π cuff ®–¡’§«“¡ —¡æ—π∏å
‡ªìπ‡ âπµ√ß°—∫ peak airway pressure (PAP) ¡’°“√
»÷°…“„πºŸâ∑ ’Ë„ à endotracheal tube (ETT) æ∫«à“ PAP
ª√–¡“≥ 35 ¡¡.ª√Õ∑ ®–∑”„Àâ cuff pressure Õ¬Ÿà∑’Ë
25 ¡¡.ª√Õ∑

3. Volatile gas
°ä“´∑’Ë„™â„π°“√¥¡¬“ ≈∫Õ“®·∑√° ÷́¡‡¢â“ Ÿà cuff

∑”„Àâ cuff pressure ‡æ‘Ë¡ ‰¥â ¥—ßπ—Èπ√–À«à“ß°“√¥¡¬“ ≈∫
‡ªìπ‡«≈“π“π ®”‡ªìπµâÕß«—¥§«“¡¥—π cuff ‡ªìπ√–¬–
À√◊Õ‰¡à°ÁªÑÕß°—π‚¥¬„™â«‘∏’‡µ‘¡°ä“´∑’Ë„™â„π°“√¥¡¬“ ≈∫
‡¢â“‰ª„π cuff ·∑π∑ ’Ë®–„™âÕ“°“»∑ —Ë«‰ªµ“¡ª°µ‘ ‡¡ ◊ËÕ
 ‘Èπ ÿ¥°“√¥¡¬“ ≈∫µâÕß‰¡à≈◊¡ reinflate cuff ¥â«¬
Õ“°“»∑—Ë«‰ªÕ’°§√—Èß

„πªí®®ÿ∫ —π∑àÕ™à«¬À“¬„® (artificial airway) ∑ ’Ë¡’ cuff
®–„™â cuff ™π ‘¥ high volume low pressure ‡æ ◊ËÕ
ªÑÕß°—π¿“«–·∑√° ấÕπ®“° pressure necrosis ·µà
‡π◊ ËÕß®“° cuff ™π‘¥π’È¡’§«“¡¬◊¥À¬ÿàπ  Ÿß ∑”„ÀâÕ“®‡°‘¥
°“√°¥‡∫’¬¥„Àâ∫‘¥º‘¥√Ÿª ¥—π„Àâª≈“¬ tracheostomy tube
‰ªµ‘¥°—∫ºπ—ßÀ≈Õ¥≈¡ (· ¥ß¥—ß√ Ÿª∑ ’Ë 6) À√◊Õµ—« cuff
¬âÕ¬≈ß‰ªÕÿ¥µ—πª≈“¬ tracheostomy tube (· ¥ß
¥—ß√ Ÿª∑ ’Ë 7)
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√Ÿª∑’Ë 6 Cuff  º‘¥√Ÿª·≈â«¥—π„Àâª≈“¬  tracheostomy tube
‡Õ’¬ß™πºπ—ßÀ≈Õ¥≈¡

√ Ÿª∑’Ë 7 Cuff º‘¥√Ÿª·≈â«¬âÕ¬≈ß‰ªÕÿ¥µ—πª≈“¬ tracheo
stomy tube

„πºŸâªÉ«¬∑ ’Ë “¡“√∂À“¬„®‰¥â‡Õß (spontaneous
breathing) °“√¬ÿ∫ cuff ‡ªìπ√–¬– (cuff deflation
strategy)33 ®–™à«¬ªÑÕß°—π¿“«– tracheal stenosis ®“°
pressure necrosis ·≈–¬—ß  àß‡ √‘¡„ÀâºŸâªÉ«¬æŸ¥À√◊Õ
°≈◊πÕ“À“√‰¥â¥’¢÷Èπ ºŸâªÉ«¬∑ ’Ë‡À¡“– ¡ ”À√ —∫¡“µ√°“√
¥—ß°≈ à“« µâÕß¡’√–¥—∫§«“¡√ Ÿâ ÷°µ—«ª°µ‘  “¡“√∂°≈◊π
À√◊Õ‰Õ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ª√ ‘¡“≥‡ ¡À–‰¡à¡“° ‚¥¬
æ‘®“√≥“ ®“°§«“¡∂ ’Ë„π°“√¥Ÿ¥‡ ¡À–‰¡à¡“°‰ª°«à“™—Ë«‚¡ß
≈–§√—Èß À≈—ß®“°∑’Ëª≈àÕ¬≈¡ÕÕ°®“° cuff ·≈â« ∂â“ºŸâªÉ«¬
¡’ª√‘¡“≥‡ ¡À–‡æ‘Ë¡¡“°¢÷Èπ À√◊Õ‰Õ¡“°∑ —π∑’·≈–‰Õ‰¡àÀ¬ÿ¥
„Àâ‡µ‘¡≈¡°≈ —∫‡¢â“ cuff „À¡à∑—π∑ ’

°“√ª√—∫ ¿“æÕ“°“» (air conditioning)1
Õ“°“»∑’Ë®–„Àâ·°àºŸâªÉ«¬∑’Ë„  à tracheostomy §«√

‰¥â√—∫°“√ª√ —∫ ¿“æ„Àâ‡À¡“– ¡°àÕπ‡¢â“ ŸàÀ≈Õ¥≈¡∑ ÿ°√“¬
°“√ª√ —∫ ¿“æÕ“°“»ª√–°Õ∫‰ª¥â«¬°“√„Àâ§«“¡√ âÕπ

(heat) ·≈–§«“¡™◊Èπ (humidification) «‘∏’°“√„Àâ¡’∑—Èß«‘∏’
°“√„Àâ®“°¿“¬πÕ° (active) ‡™àπ heated humidifier
(HH) À√◊Õ°“√°—°‡°Á∫§«“¡√âÕπ™◊Èπ®“°≈¡À“¬„®ÕÕ°
¢ÕßºŸâªÉ«¬·≈â«§◊π°≈—∫  Ÿà≈¡À“¬„®‡¢â“§√—Èß∂—¥‰ª (passive)
‚¥¬„™â heat and moisture exchanger (HME)

°“√„Àâ passive humidification ·¡â®–„Àâ§«“¡
√âÕπ™◊Èπ‰¥â ‰¡à¥’‡∑ à“°—∫°“√„Àâ active humidification ·µà
°Á¡—°®–‡æ’¬ßæÕ ”À√—∫ºŸâªÉ«¬ à«π„À≠à ·≈–¬—ß¡’¢âÕ¥’∑’Ë
‰¡à∑”„Àâ‡°‘¥‰Õπ È”„π circuit ®÷ß‡™ ◊ËÕ«à“ “¡“√∂≈¥Õÿ∫—µ‘
°“√≥å¢Õß°“√‡°‘¥ VAP ‰¥â ·µà°“√„™â HME π’È ‰¡à “¡“√∂
„™â ‰¥â„πºŸâªÉ«¬∑ ÿ°√“¬ ºŸâªÉ«¬∫“ß√“¬°Á ‰¡à‡À¡“–°—∫°“√
„™â HME (· ¥ß¥—ßµ“√“ß∑ ’Ë 3)34  ¥—ßπ—Èπ°“√‡≈◊Õ°«‘∏’
humidification §«√æ‘®“√≥“µ“¡§«“¡‡À¡“– ¡¢Õß
ºŸâªÉ«¬·µà≈–√“¬

1. ºŸâªÉ«¬∑’Ë¡’‡ ¡À–¡“° ‡Àπ ’¬«¢âπÀ√◊Õ¡’‡≈◊Õ¥ªπ
2. ºŸâªÉ«¬∑’Ë¡’ tidal volume (VT) < 150 ¡≈. ‡π◊ËÕß®“°Õ“®‡æ‘Ë¡ —¥  à«π¢Õß dead space ¢÷Èπ¡“°®π‡°‘¥ alveolar

hypoventilation ·µàÕ“®·°â‰¢¥â«¬°“√„™â«‘∏’‡≈◊Õ° HME ∑ ’Ë¡’¢π“¥‡À¡“– ¡°—∫¢π“¥ VT
3. ºŸâªÉ«¬∑’Ë¡’ VT > 1000 ¡≈. À√◊Õ minute volume (MV)   Ÿß¡“° (> 10 ≈ ‘µ√/π“∑ ’) ‡æ√“–Õ“®„Àâ§«“¡™ ◊Èπ‰¥â ‰¡à

‡æ’¬ßæÕ
4. ºŸâªÉ«¬∑’Ë¡’ expired VT π âÕ¬°«à“ 70-85% set VT ‡™àπ ¡’ bronchopleural fistula ¢π“¥„À≠ à, incompetent/

absent endotracheal tube cuff ‡π◊ËÕß®“°®–¡’°“√ Ÿ≠‡  ’¬§«“¡™◊Èπ‰ª®πµË”°«à“√–¥—∫∑’Ë¬Õ¡√—∫‰¥â (< 30 ¡°./≈‘µ√)
5. ºŸâªÉ«¬∑’Ë¡’Õÿ≥À¿Ÿ¡‘¢Õß√à“ß°“¬π âÕ¬°«à“ 320´ πÕ°®“°∑”„Àâ¡’°“√ Ÿ≠‡ ’¬§«“¡√âÕπ®“°√ à“ß°“¬·≈â« ¬—ß‰¡à

 “¡“√∂„Àâ§«“¡™ ◊Èπ‰¥â‡æ’¬ßæÕ ‡π◊ËÕß®“°Õ“°“»∑ ’ËÀ“¬„®ÕÕ°®–¡’ absolute humidity (AH) µË”µ“¡Õÿ≥À¿Ÿ¡‘√à“ß°“¬
6. ∂â“ºŸâªÉ«¬∑’Ë ventilatory reserve µË” ‰¡à§«√„™â HME „π°√≥ ’∑’Ë„™â setting ‡ªìπ SIMV rate < 4 §√ —Èß/π“∑ ’ À√◊Õ¡’

spontaneous pattern ‡π◊ËÕß®“°ºŸâªÉ«¬®–µâÕßÀ“¬„®ºà“π resistance ∑ ’Ë‡æ‘Ë¡¢÷Èπ‡æ ◊ËÕ trigger À√◊Õ¥÷ß flow ®“°
‡§√◊ËÕß™à«¬À“¬„®

µ“√“ß∑’Ë 3  ¢âÕÀâ“¡„π°“√„™â HME34
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°“√°”®—¥‡ ¡À– 1, 33, 35-38

ºŸâªÉ«¬∑’Ë„  à tracheostomy tube ®–¡’ª√ ‘¡“≥‡ ¡À–
‡æ‘Ë¡¡“°¢÷Èπ ‡æ√“–π —∫‡ªìπ ‘Ëß·ª≈°ª≈Õ¡„πÀ≈Õ¥≈¡
ºŸâªÉ«¬∫“ß√“¬‰¡à “¡“√∂‰Õ‡æ ◊ËÕ¢—∫‡ ¡À–ÕÕ°‡Õß‰¥â
‡π◊ËÕß®“°√–¥—∫§«“¡√ Ÿâ ÷°µ—«‰¡àª°µ‘, °≈ â“¡‡π◊ÈÕ„π°“√À“¬„®
ÕàÕπ·√ß, °≈‰°°“√‰Õ‰¡à¡’ª√–  ‘∑∏ ‘¿“æ °“√§—Ëß¢Õß
‡ ¡À–∑”„ÀâÀ≈Õ¥≈¡Õÿ¥µ—π Õ“°“»ºà“π‡¢â“ÕÕ°‰¡à‡µÁ¡∑’Ë
 àßº≈„Àâ°“√·≈°‡ª≈ ’Ë¬π°ä“´‰¡à¡’ª√–  ‘∑∏‘¿“æµ“¡¡“‰¥â
ºŸâªÉ«¬‡À≈à“π’È®÷ßµâÕßÕ“»—¬°“√™à«¬¥Ÿ¥‡ ¡À–

Õ¬à“ß‰√°Áµ“¡°“√¥Ÿ¥‡ ¡À–∑”„ÀâºŸâªÉ«¬√Ÿâ ÷°Õ÷¥Õ—¥
‰¡à ∫“¬, ¡’°“√‡æ‘Ë¡¢Õß§«“¡¥—π¿“¬„π°–‚À≈°»’√…–
(intracranial pressure), ∫“ß√“¬Õ“®°√–µÿâπ„Àâ‡°‘¥
¿“«–À≈Õ¥≈¡À¥‡°√ Áß (bronchospasm)34 ®÷ß§«√∑”°“√
¥Ÿ¥‡ ¡À–‡¡◊ËÕ¡’ ‘Ëßµ√«®æ∫∑’Ë∫àß∫Õ°,  π—∫ π ÿπ À√◊Õ™«π
„Àâ ß  —¬«à“ ºŸâªÉ«¬πà“®–¡’‡ ¡À–§—Ëß‡∑ à“π—Èπ (· ¥ß¥—ßµ“√“ß
∑’Ë 4)35, 36 ‰¡à®”‡ªìπµâÕß∑”‡ªìπª√–®”‚¥¬‰¡à¡’¢âÕ∫àß™’È

¢π“¥ catheter ∑ ’Ë‡À¡“– ”À√—∫°“√„™â„π°“√¥Ÿ¥
‡ ¡À– ‰¡à§«√„À≠ à‡°‘π§√ ÷ËßÀπ÷Ëß¢Õß‡  âπºà“π»Ÿπ¬å°≈“ß¢Õß
tracheostomy tube, „™â§«“¡·√ß„π°“√¥Ÿ¥ª√–¡“≥
80-150 ¡¡.ª√Õ∑, °√–∑”¿“¬„µâ‡∑§π ‘§ª≈Õ¥‡™ ◊ÈÕ (sterile
technique) ·≈–§«√„ÀâºŸâªÉ«¬Õ¬Ÿà„π∑à“π —Ëß (∂â“‰¡à¡’¢âÕÀâ“¡)
‚¥¬¡’°“√µ√«®µ‘¥µ“¡°“√‡µâπ¢ÕßÀ—«„®·≈– pulse
oximeter µ≈Õ¥‡«≈“35, 36

°àÕπ∑”°“√¥Ÿ¥‡ ¡À– §«√Õ∏‘∫“¬„ÀâºŸâªÉ«¬√—∫∑√“∫
·≈–‡¢â“„®∂÷ß«‘∏’°“√∑”°àÕπ À≈ —ß®“°π—Èπ∑”°“√ hyperin-
flation ·≈– hyperoxygenation °àÕπ ®”π«π§√—Èß∑’Ë
‡À¡“– ¡ ”À√—∫°“√ Õ¥ “¬ catheter ‰¡à§«√‡°‘π 3

§√—ÈßµàÕ 1 √Õ∫¢Õß°“√¥Ÿ¥‡ ¡À– ‚¥¬·µà≈–§√—Èß„™â‡«≈“
‰¡à‡°‘π 10-15 «‘π“∑’ ·≈–¡’™à«ßæ—°‡æ◊ËÕ√Õ„Àâ§à“µà“ßÊ
°≈—∫  Ÿà√–¥—∫‡√‘Ë¡µâπ¢ÕßºŸâªÉ«¬°àÕπ°“√ Õ¥ “¬ catheter
§√ —ÈßµàÕ‰ª °“√ apply negative pressure §«√‡ªìπ
·∫∫µàÕ‡π◊ËÕß·≈–∑”¢≥–∂Õπ “¬ catheter ÕÕ°‡∑à“π—Èπ
°“√∂Õπ “¬ catheter ‰¡à®”‡ªìπµâÕßÀ¡ÿπ‡π◊ËÕß®“°ªí®®ÿ∫—π
catheter  à«π„À≠à‡ªìπ™π‘¥ multiple-eyed ∑’Ë¥Ÿ¥‡ ¡À–
‰¥â√Õ∫∑‘»Õ¬Ÿà·≈â« °“√À¡ÿππÕ°®“°®–‰¡à‡æ‘Ë¡ª√‘¡“≥
‡ ¡À–·≈ â«¬—ß®–∑”„Àâ‡°‘¥°“√§√ Ÿ¥À≈Õ¥≈¡‡æ‘Ë¡¢÷Èπ35,37

°“√∑” hyperoxygenation ∑ —Èß°àÕπ, √–À«à“ß
·≈–À≈—ß°“√¥Ÿ¥‡ ¡À–‡æ◊ËÕªÑÕß°—π°“√‡°‘¥ oxygen

µ“√“ß∑’Ë 4   ‘Ëßµ√«®æ∫∑’Ë∫àß«à“ºŸâªÉ«¬Õ“®¡’‡ ¡À–§—Ëß35,36

1. ºŸâªÉ«¬∫Õ°«à“√ Ÿâ ÷°¡’‡ ¡À–
2. æ∫‡ ¡À–Õ¬Ÿà„π∑ àÕ™à«¬À“¬„®À√◊Õ«ß®√¢Õß‡§√◊ËÕß™à«¬À“¬„®
3. ºŸâªÉ«¬°√–  —∫°√–  à“¬, À“¬„®‡√ Á«¢÷Èπ
4. ºŸâªÉ«¬¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’º‘« ‡™àπ cyanosis, redness, pale
5. ºŸâªÉ«¬¡’°“√‡ª≈’Ë¬π·ª≈ß∑“ß hemodynamics ‡™àπ §«“¡¥—π‚≈À‘µÀ√◊Õ°“√‡µâπ¢ÕßÀ—«„®‡æ‘Ë¡¢÷Èπ
6. °“√µ√«®√ à“ß°“¬æ∫Àπâ“Õ°¢¬“¬‡¢â“ÕÕ°πâÕ¬≈ß, ‰¥â¬‘π‡ ’¬ß°“√À“¬„®‡∫“≈ßÀ√◊Õ‰¥â¬‘π‡ ’¬ß —Ëπ

(rattling, bubbling, noisy breath sound) Õ“®‰¥â¬‘π®“°ÀŸ‡ª≈à“À√◊Õ stethoscope °Á‰¥â
7. Arterial blood gas À√◊Õ oxygenation ·¬à≈ß
8. ºŸâªÉ«¬¡’°“√‡ª≈ ’Ë¬π·ª≈ß¢Õß lung mechanics ‡™àπ airway pressure ‡æ‘Ë¡¢÷Èπ „π°√≥ ’∑’Ë„™â voulme-

controlled) À√◊Õ tidal volume ≈¥≈ß„π°√≥’∑’Ë„™â pressure-controlled
9. ¿“æ√—ß ’∑√«ßÕ°æ∫ atelectasis À√◊Õ consolidation ∑’Ë§“¥«à“‡°‘¥®“° secretion retention
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desaturation „πÕ¥’µ¡—°®–‡æ‘Ë¡ FiO2 ‡ªìπ 1.0 ª√–¡“≥
3-5 ®—ßÀ«–°“√À“¬„® ∑—Èß°àÕπ, √–À«à“ß·≈–À≈ —ß°“√
suction ·µàªí®®ÿ∫—πæ∫«à“°“√‡æ‘Ë¡ FiO2 ‡æ‘Ë¡¢÷Èπ®“°∑’Ë„™â
Õ¬ŸàÕ’° 0.2 (‡™àπ ®“° 0.5 ‡ªìπ 0.7) °Á‡æ’¬ßæÕ∑ ’Ë®–
ªÑÕß°—π°“√‡°‘¥ oxygen desaturation ‰¥â35 °“√∑”
hyperoxygenation ®–¡’ª√–  ‘∑∏‘¿“æ¥’¢÷Èπ‡¡ ◊ËÕ∑”√ à«¡°—∫
hyperinflation   ¥—ßπ—Èπ «‘∏’°“√∑ ’Ëπ ‘¬¡„™â§◊Õ °“√∫’∫ ambu
with reservoir bag (manual ventilator) ∑’Ë‡ªî¥
ÕÕ°´‘‡®π„πª√ ‘¡“≥  Ÿß æ∫«à“«‘∏ ’¥—ß°≈ à“«®–∑”„Àâ ‰¥â FiO2
ª√–¡“≥ 0.7, Õ—µ√“°“√À“¬„®ª√–¡“≥ 30 §√ —Èß/π“∑’
·≈– tidal volume ª√–¡“≥ 625 ¡≈.1 ªí®®ÿ∫—π¬—ß‰¡à¡’
¢âÕ √ÿª∑’Ë·πà™—¥«à“ tidal volume ∑ ’Ë‡À¡“– ¡ ”À√—∫°“√
hyperinflation ‡ªìπ‡∑ à“‰√ „π√–¬–À≈ —ßæ∫«à“°“√‡æ‘Ë¡ FiO2
°àÕπÀπ â“∑”°“√ suction π“π 0.5-2 π“∑’ √à«¡°—∫°“√„™â
sigh mode ¢Õß‡§√◊ËÕß™à«¬À“¬„® ®– “¡“√∂À≈’°‡≈’Ë¬ß
º≈‡ ’¬∑“ß hemodynamics ∑’Ë‡°‘¥®“°°“√∫’∫ ambu bag
‰¥â1,37

°“√ hyperoxygenation ·≈– hyperinflation „π
ºŸâªÉ«¬∑’Ë “¡“√∂À“¬„®‰¥â‡Õß (spontaneous breathing)
Õ“®„™â«‘∏ ’‡æ‘Ë¡Õ—µ√“°“√‰À≈¢ÕßÕÕ°´‘‡®π ·≈ â«„ÀâºŸâªÉ«¬
À“¬„®‡¢â“ÕÕ°≈ ÷°Ê¥â«¬µπ‡Õß35 ∂â“‰¡à “¡“√∂∑”‡Õß‰¥â
®÷ß§àÕ¬æ‘®“√≥“ manual ventilation ·µà«‘∏’π’È§«√√–«—ß
„πºŸâªÉ«¬‚√§ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß (COPD) ‡æ√“–Õ“®‡°‘¥
¿“«– CO2 narcosis ‰¥â

Õ’°«‘∏ ’¢Õß°“√¥Ÿ¥‡ ¡À– § ◊Õ closed suction
system1,35,38 ´÷Ëßπ”¡“ª√–°Õ∫‡ªìπ à«πÀπ ÷Ëß¢Õß«ß®√
‡§√◊ËÕß™à«¬À“¬„® ¢âÕ¥’¢Õß«‘∏’π ’È§◊Õ 1) §«∫§ÿ¡ oxygen-
ation √–À«à“ß°“√¥Ÿ¥‡ ¡À–‰¥â¥’°«à“ 2) ‰¡à Ÿ≠‡ ’¬
º≈¢Õß PEEP „π°√≥ ’∑’ËºŸâªÉ«¬°”≈—ß„™âÕ¬Ÿà 3) ‰¡à‡°‘¥
ªí≠À“ shearing effect ®“°°“√¢¬“¬ alveoli ‡æ√“–
‰¡àµâÕß∑” hyperinflation °àÕπ  4) °“√ªπ‡ªóôÕπ
‡™◊ÈÕ‚√§  ∑—ÈßµàÕºŸâªÉ«¬·≈–∫ÿ§≈“°√π âÕ¬°«à“  5) ª√–À¬—¥
‡π◊ËÕß®“°‰¡à®”‡ªìπµâÕß‡ª≈’Ë¬π “¬ catheter ®π°«à“
æ∫«à“ °ª√°À√◊Õ‡ ’¬

°“√À¬Õ¥πÈ”‡°≈◊Õ‡¢â“‰ª„πÀ≈Õ¥≈¡‡æ◊ËÕ≈¥§«“¡
Àπ◊¥¢Õß‡ ¡À–√–À«à“ß°“√¥Ÿ¥π—Èπ¬—ß‡ªìπ∑ ’Ë∂°‡∂’¬ß°—π
‡π◊ËÕß®“°æ∫«à“Õ“®‡°‘¥¿“«–æ√ àÕßÕÕ°´‘‡®π™—Ë«§√“«
(transient hypoxemia) ‡æ√“–‰¡à “¡“√∂¥Ÿ¥πÈ”‡°≈◊Õ
°≈ —∫§◊π‰¥â∑—ÈßÀ¡¥7 ·≈–Õ“®‡ªìπ°“√™–≈ â“ß„Àâ‡™ ◊ÈÕ·∫§∑ ’‡√’¬
®”π«π¡“°µ°≈ß ŸàÀ≈Õ¥≈¡  à«π≈ à“ß ∑”„Àâ‡°‘¥ªÕ¥Õ—°‡ ∫
µ‘¥‡™◊ÈÕ„π¿“¬À≈ —ß ¥—ßπ—Èπ¬—ß‰¡à·π–π”„ÀâÀ¬¥πÈ”‡°≈◊Õ‡ªìπ
routine ·µà„Àâæ‘®“√≥“‡ªìπ√“¬Ê ‰ª1,37

°“√æŸ¥1

„πºŸâªÉ«¬∑’Ë„™â‡§√◊ËÕß™à«¬À“¬„® ·µàÕ“»—¬°“√™à«¬®“°
‡§√◊ËÕß‰¡à¡“°  “¡“√∂Ωñ°„Àâ¡’°“√æŸ¥°√– ‘́∫ (whispered
speech) ‰¥â ‡√ ‘Ë¡µâπ¥â«¬°“√¥Ÿ¥‡ ¡À–ºà“π∑“ß tracheo-
stomy tube ·≈–∑“ßª“° „Àâ‡√’¬∫√âÕ¬°àÕπ∑”°“√
ª≈àÕ¬≈¡ÕÕ°®“° cuff ≈ß∑’≈–πâÕ¬®π¡’≈¡√—Ë«ºà“π¢÷Èπ
∑“ß°≈ àÕß‡ ’¬ß¡“°æÕ∑ ’Ë®–‡°‘¥‡ ’¬ß Õ“®„  à PEEP „π
ª√‘¡“≥µË”Ê‡æ◊ËÕ‡ √‘¡„Àâ¡’≈¡ºà“π¢÷Èπ∑“ß°≈ àÕß‡ ’¬ß¡“°
¢÷Èπ√à«¡¥â«¬°Á ‰¥â  ”À√—∫ºŸâªÉ«¬∑’Ë “¡“√∂À“¬„®‰¥â‡Õß
(spontaneous breathing) „Àâª≈àÕ¬≈¡ÕÕ°®“° cuff ‰¥â
∑—ÈßÀ¡¥ ¢≥–æŸ¥„Àâ„™âπ‘È«À√◊Õ tracheostomy plug Õÿ¥µ√ß
tracheostomy tube ‡¡◊ËÕ®∫∫∑ π∑π“„Àâ‡µ‘¡≈¡°≈—∫
‡¢â“ cuff µ“¡ª°µ‘

„π°√≥ ’∑ ’ËºŸâªÉ«¬„™â fenestrated tracheostomy
tube ‡¡ ◊ËÕ∂Õ¥ inner cannula ÕÕ° ≈¡®– “¡“√∂ºà“π
®“°À≈Õ¥≈¡¢÷Èπ  Ÿà°≈àÕß‡  ’¬ß‰¥â‚¥¬‰¡à®”‡ªìπµâÕß¬ÿ∫ cuff
·µà°Á¬—ßπ‘¬¡¬ÿ∫ cuff ¢≥–æŸ¥¡“°°«à“ ‡π◊ËÕß®“°∑”„Àâ
ª√‘¡“≥≈¡∑ ’Ë¢÷Èπ Ÿà°≈àÕß‡ ’¬ß‰¥â¡“°°«à“

Õ“®‡æ‘Ë¡ª√–  ‘∑∏‘¿“æ„π°“√ÕÕ°‡  ’¬ß¢ÕßºŸâªÉ«¬
¥â«¬°“√µàÕ speaking valve (· ¥ß¥—ß√ Ÿª∑’Ë 8) ‡¢â“°—∫
tracheostomy tube (· ¥ß¥—ß√Ÿª∑ ’Ë 9) speaking valve
π’È¡’§ÿ≥ ¡∫ —µ‘‡ªìπ one-way valve §◊Õ¬Õ¡„Àâ‡©æ“–≈¡
ºà“π‡¢â“·µà‰¡à¬Õ¡„Àâºà“πÕÕ° ‡æ ◊ËÕ‡ √‘¡„Àâ≈¡ºà“π¢÷Èπ Ÿà°≈àÕß
‡ ’¬ß¡“°¢÷Èπ „π°√≥’∑’ËºŸâªÉ«¬®”‡ªìπµâÕß‰¥â√—∫ÕÕ° ‘́‡®π
À√◊Õ humidification °Á„Àâ «¡Õÿª°√≥å¥—ß°≈à“«‰ª∫π
speaking valve Õ’°∑’ 33,39 À√◊Õ∫“ß™π‘¥¡’∑“ß ”À√—∫„Àâ
ÕÕ°´‘‡®π‡æ‘Ë¡¢÷Èπ (¢«“∫π¢Õß√Ÿª∑ ’Ë 8)



92   æ‘¡≈  √—µπ“Õ—¡æ«—≈¬å                                                            «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ

ªí®®ÿ∫—π¡’ tracheostomy tube æ‘‡»…∑’Ë∑”„Àâ
 “¡“√∂  àß‡  ’¬ßæŸ¥‰¥â¥’°«à“‡¥‘¡‡√ ’¬°«à“ pneumatic
speaking tube À√◊Õ talking tracheostomy tube (· ¥ß
¥—ß√Ÿª∑’Ë 10) ≈—°…≥–æ‘‡»…¢Õß tube ™π ‘¥π ’È§ ◊Õ ®–¡’
 “¬µàÕ„Àâ°ä“´®“°¿“¬πÕ°¡“‡ªî¥ÕÕ°∫√ ‘‡«≥ à«π‚§âß
(port) ‡¡◊ËÕµâÕß°“√æŸ¥°Á„Àâ‡ªî¥°ä“´‡¢â“‚¥¬„™âÕ—µ√“°“√‰À≈
5-10 ≈‘µ√/π“∑’ ‡¡◊ËÕºŸâªÉ«¬µâÕß°“√‡ª≈àß‡ ’¬ß°Á®–„™âπ‘È«
¡◊ÕÕÿ¥∑ ’Ë thumb valve ∑”„Àâ≈¡ºà“π¢÷Èπ  Ÿà°≈àÕß‡ ’¬ß¢Õß
ºŸâªÉ«¬‰¥â‚¥¬‰¡àµâÕßª≈àÕ¬≈¡ÕÕ°®“° cuff

√Ÿª∑ ’Ë 8  Speaking valve ™π ‘¥µà“ßÊ √ Ÿª∑’Ë 9  °“√„™â speaking valve √ à«¡°—∫ fenestrated
tube

√Ÿª∑’Ë 10  Pneumatic speaking tube √ Ÿª∑’Ë 10  Electrolarynx

«‘∏’ ÿ¥∑ â“¬§ ◊Õ°“√„™â electrolarynx (· ¥ß
¥—ß√ Ÿª∑ ’Ë 10) ‚¥¬‡ª≈’Ë¬π°“√ —Ëπ¢Õß‡§√◊ËÕß∑’Ë«“ß∫√‘‡«≥
submandibular ¡“‡ªìπ‡ ’¬ß «‘∏’°“√π’È ‰¡àµâÕßÕ“»—¬
≈¡„¥Ê   à«π„À≠à „™â „πºŸâªÉ«¬∑ ’Ë ‰¥â√—∫°“√ºà“µ—¥ total
laryngectomy
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°“√√—∫ª√–∑“πÕ“À“√1

∂÷ß·¡â«à“°“√„  à tracheostomy tube ∑”„ÀâºŸâªÉ«¬
 “¡“√∂√ —∫ª√–∑“πÕ“À“√∑“ßª“°‰¥â ·µàºŸâªÉ«¬Õ“®¡’
ªí≠À“°“√°≈◊π‰¥â ‡π◊ËÕß®“°°“√„  à tracheostomy tube
®–∑”„Àâ°“√¢¬—∫µ—«¢÷Èπ∫π¢Õß°≈àÕß‡ ’¬ß¢≥–°≈◊π‡°‘¥
‰¡à‡µÁ¡∑’Ë °≈ àÕß‡ ’¬ß®÷ßªî¥‰¥â ‰¡à ¡∫Ÿ√≥å Õ“®‡°‘¥°“√
 ”≈ —°‰¥â Õ¬à“ß‰√°Áµ“¡°“√„ÀâÕ“À“√ºà“π∑“ß “¬¬“ß
(nasogastric feeding) °Á‰¡à‰¥âªÑÕß°—π°“√ ”≈—°‰¥â∑ —ÈßÀ¡¥
‡π◊ËÕß®“° “¬¬“ß‰ª¢—¥¢«“ß°“√∑”ß“π¢ÕßÀŸ√Ÿ¥À≈Õ¥
Õ“À“√ (gastroesophageal sphincter) ‚¥¬√«¡·≈â«
®÷ß§«√ π —∫ π ÿπ„ÀâºŸâªÉ«¬√ —∫ª√–∑“πÕ“À“√ºà“π∑“ßª“°
¡“°°«à“°“√„ÀâÕ“À“√ºà“π∑“ß “¬¬“ß

ºŸâªÉ«¬∑’Ë®–‡√‘Ë¡√—∫ª√–∑“πÕ“À“√∑“ßª“° µâÕß√Ÿâ ÷°
µ—«¥’, „™â FiO2 ‰¡à¡“°·≈–¡’ ventilatory reserve æÕ∑’Ë
®–∑πµàÕ¢Õß°“√ ”≈ —°‡≈ Á°π âÕ¬‰¥â „π∫“ß·Ààß26,33 ·π–π”
„Àâ∑¥ Õ∫¥â«¬°“√°≈◊ππÈ”∑’Ëº ¡ blue dye °àÕπ«à“¡’
°“√‡ª≈’Ë¬π  ’¢Õß‡ ¡À–‡ªìπ ’π È”‡ß‘πÀ√◊Õ‰¡à ∂â“‰¡à¡’®÷ß„Àâ
ºŸâªÉ«¬ÕÕ°‡ ’¬ßºà“π∑“ß∑àÕ∑’Ë¬ÿ∫ cuff ·≈â«‡æ◊ËÕøíß«à“
‡ ’¬ß∑’Ë‡ª≈àßÕÕ°¡’§«“¡™—¥‡®π ‰¡à¡’‡ ’¬ß‡ ¡À–‡§√◊ÕÕ¬Ÿà
§àÕ¬‡√‘Ë¡„ÀâºŸâªÉ«¬√—∫ª√–∑“πÕ“À“√®√‘ß

¢≥–√ —∫ª√–∑“πÕ“À“√„ÀâºŸâªÉ«¬¬°À—« Ÿß 45o

‚¥¬‡√‘Ë¡®“°°âÕππ È”·¢Áß µ“¡¥â«¬Õ“À“√ÕàÕπ ‡™àπ «ÿâπ,
‡¬≈≈’Ë·≈–Õ“À“√ª°µ‘µ“¡≈”¥—∫ °“√„ÀâÕ“À“√‡À≈«À√◊Õ
πÈ”„π°“√Ω ñ°Õ“®°àÕ„Àâ‡°‘¥ªí≠À“‰¥â‡π◊ËÕß®“°ºŸâªÉ«¬¬—ß‰¡à
 “¡“√∂§«∫§ÿ¡„Àâπ È”‰ªÕ¬Ÿà∫√ ‘‡«≥ posterior pharynx
°àÕπ‡°‘¥ swallow reflex ‰¥â ∑”„Àâ ”≈—°‰¥â

„πÕ¥’µ‡™◊ËÕ«à“°“√∑”„Àâ cuff æÕßµ—«√–À«à“ß°“√°≈◊π
®–ªÑÕß°—π°“√ ”≈ —°‰¥â ·µà¢âÕ¡Ÿ≈„πªí®®ÿ∫—π®–‡Õπ‡Õ’¬ß
‰ª„π∑“ß π —∫ π ÿπ„Àâ¬ÿ∫ cuff ¡“°°«à“33 ‡π◊ËÕß®“°æ∫«à“
cuff ∑’ËæÕßµ—«π —Èπ‰¡à‰¥âÕÿ¥À≈Õ¥≈¡¢ÕßºŸâªÉ«¬‰¥â∑—ÈßÀ¡¥ºŸâªÉ«¬
¬—ß¡’ microaspiration ‰¥âµ≈Õ¥‡«≈“ ∑”„Àâ°≈àÕß‡ ’¬ß‡°‘¥
desensitization ∂ â“‡°‘¥°“√ ”≈—°ª√‘¡“≥∑’Ë¡“°¢÷Èπ ºŸâªÉ«¬
°ÁÕ“®®–‰¡à¡’°“√‰Õ‡æ ◊ËÕª°ªÑÕß°≈ àÕß‡  ’¬ßÕ’° πÕ°®“°π’È
°“√æÕßµ—«¢Õß cuff ®–¥÷ß√ —Èß„Àâ°≈àÕß‡  ’¬ßªî¥‰¡à π‘∑ ¢—¥¢«“ß
°≈‰°°“√‰Õ ·≈–¬—ß√∫°«π°≈‰°°“√°≈◊π ‚¥¬√«¡·≈ â«

∑”„Àâ°≈◊π¬“°·≈– ”≈—°ßà“¬  à«π°“√¬ÿ∫ cuff πÕ°®“°
‰¡à¡’¢âÕ‡ ’¬¥—ß°≈à“«¢â“ßµâπ·≈â« ≈¡√—Ë«∑’Ë‡°‘¥√Õ∫Ê cuff Õ“®
™à«¬¥—π„Àâ‡»…Õ“À“√∫√‘‡«≥ subglottis ¬âÕπ¢÷Èπ¡“„πª“°
‰¥â¡“°¢÷Èπ ®÷ßªÑÕß°—π°“√ ”≈—°‰¥âÕ’°∑“ß

°“√¥Ÿ·≈·º≈ stoma7,26

·π–π”„Àâ‡™Á¥∑”§«“¡ –Õ“¥·º≈∫√‘‡«≥ stoma
¥â«¬πÈ”‡°≈◊Õª√“»®“°‡™◊ÈÕ À√◊Õ‡®◊Õ®“ß¥â«¬ 2% hydro-
gen peroxide „πÕ—µ√“ 1 µàÕ 1 Õ¬à“ßπâÕ¬«—π≈–§√—Èß
·≈–„™âºâ“°äÕ´ –Õ“¥√Õß√–À«à“ßº‘«Àπ—ß°—∫ flange ∂â“
º‘«Àπ—ß¡’≈—°…≥–°“√µ‘¥‡™◊ÈÕ„Àâ≈â“ß∑”§«“¡ –Õ“¥¥â«¬
πÈ”¬“‰Õ‚Õ¥’π‡®◊Õ®“ß

§«√∂Õ¥ inner cannula ÕÕ°¥ŸÕ¬à“ßπâÕ¬∑ÿ°‡«√
∂â“æ∫«à“ °ª√°„Àâ‡ª≈’Ë¬πÕ—π„À¡à ·≈–π”Õ—π‡°à“‰ª≈â“ß
∑”§«“¡ –Õ“¥¥â«¬πÈ”¬“ sterile pipe cleaner (™π ‘¥
„¥°Á‰¥â) º÷Ëß„Àâ·Àâß æ‘®“√≥“‡ª≈ ’Ë¬π tracheostomy tie
‡¡◊ËÕ‡ÀÁπ«à“ °ª√°

°“√∂Õ¥ tracheostomy tube1

ºŸâªÉ«¬∑’Ë “¡“√∂À“¬„®‰¥â‡Õß‚¥¬‰¡àµâÕß„™â‡§√◊ËÕß
™à«¬À“¬„®°Á¡—°®–À¡¥¢âÕ∫àß™’È„π°“√„ à tracheostomy
tube ‡π◊ËÕß®“°‡Àµÿº≈À≈ —°„π°“√„  à tracheostomy tube
„πºŸâªÉ«¬ à«π„À≠à°Á§◊Õ¡’§«“¡®”‡ªìπ„π°“√„™â‡§√◊ËÕß™à«¬
À“¬„® Õ¬à“ß‰√°Áµ“¡°àÕπ®–∑”°“√∂Õ¥ tracheostomy
tube π—Èπ ·æ∑¬åºŸâ¥Ÿ·≈§«√ª√–‡¡‘π∂÷ß§«“¡‚≈ àß¢Õß
À≈Õ¥≈¡ (airway patency),  §«“¡ “¡“√∂„π°“√ª°ªÑÕß
°“√ ”≈ —° (protect airway) √à«¡°—∫§«“¡ “¡“√∂„π
°“√‰Õ‡æ◊ËÕ¢—∫‡ ¡À–‰¥â¥â«¬µπ‡Õß

‡¡◊ËÕºŸâªÉ«¬ “¡“√∂À“¬„®‰¥â‡Õß‡ªìπ‡«≈“Õ¬à“ßπâÕ¬
24-48 ™—Ë«‚¡ß·≈ â« §«√∑”°“√∑¥ Õ∫§«“¡ “¡“√∂„π
°“√ protect airway ¢ÕßºŸâªÉ«¬¥â«¬°“√ª≈àÕ¬≈¡ÕÕ°
®“° cuff ·≈â«‡ΩÑ“√–«—ß«à“‡°‘¥°“√ ”≈—°À√◊Õ‰¡à¿“¬„π
24 ™—Ë«‚¡ß ºŸâªÉ«¬∑’Ë¡’°“√ ”≈—°§«√‰¥â√ —∫°“√ àÕß°≈âÕß
µ√«®À≈Õ¥≈¡‡æ ◊ËÕ¥Ÿ°“√∑”ß“π¢Õß “¬‡  ’¬ß

 ”À√ —∫°“√∑¥ Õ∫ airway patency π —Èπ¡’À≈ —°
°“√«à“
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- ∂ â“ºŸâªÉ«¬ “¡“√∂À“¬„®ºà“π deflate tracheo-
stomy tube ‡∫Õ√å 8 ∑’Ë∂Ÿ°ªî¥(capped) ‰¥â · ¥ß«à“
∑“ß‡¥‘πÀ“¬„®¢ÕßºŸâªÉ«¬„À≠àæÕ∑’Ë®– “¡“√∂∂Õ¥
tracheostomy ÕÕ°‰¥â

- ∂â“ºŸâªÉ«¬‰¡à “¡“√∂À“¬„®ºà“π deflate capped
tracheostomy tube ‡∫Õ√ å 8 ‰¥â „Àâ≈Õß≈¥¢π“¥
tracheostomy tube ¡“‡ªìπ‡∫Õ√ å 7 ·≈ â«∑¥ Õ∫
·∫∫‡¥‘¡ ∂â“ºŸâªÉ«¬ “¡“√∂À“¬„®‰¥â · ¥ß«à“πà“®–∂Õ¥
tracheostomy ÕÕ°‰¥â

- „π°√≥ ’∑’ËºŸâªÉ«¬‰¡à “¡“√∂À“¬„®ºà“π deflate
capped tracheostomy tube ‡∫Õ√å 7 ‰¥â §«√‰¥â√—∫°“√
µ√«®¥â«¬°≈ âÕß àÕßÀ≈Õ¥≈¡ µ—Èß·µà√–¥—∫ supraglottis
‰ª®π∂ ÷ß main bronchus ‡æ◊ËÕÀ“ “‡Àµÿ¢Õß airway
inadequacy

√Ÿª∑’Ë 11  Stomal obturator

∫∑ √ÿª
„πªí®®ÿ∫—π ºŸâªÉ«¬¡’‚Õ°“ √Õ¥™’«‘µ®“°¿“«–«‘°ƒµ

¡“°¢÷Èπ ∑”„Àâ·æ∑¬å¡’‚Õ°“ ∑’Ë®–¥Ÿ·≈ºŸâªÉ«¬∑’Ë„  à  tracheo-
stomy ¡“°¢÷Èπ √à«¡°—∫ tracheostomy tube ¡’°“√æ—≤π“
®π¡’§«“¡À≈“°À≈“¬ ‡æ◊ËÕ§«“¡‡À¡“– ¡ ”À√—∫°“√„™â
ß“π„π·µà≈–ª√–‡¿∑ ·≈–¬—ß “¡“√∂‡ √‘¡Õÿª°√≥ å™à«¬
µà“ßÊ √ à«¡°—∫°“√„™â tracheostomy ‰¥â ¥—ßπ—Èπ·æ∑¬å
ºŸâ¥Ÿ·≈®÷ß§«√¡’§«“¡√ Ÿâ§«“¡‡¢â“„® ·≈–°â“«∑—π‡∑§‚π-
‚≈¬’¥—ß°≈ à“« ‡æ ◊ËÕ°“√¥Ÿ·≈ºŸâªÉ«¬‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
¬‘Ëß¢÷Èπ

Õ¬à“ß‰√°Áµ“¡ºŸâªÉ«¬∫“ß√“¬∑’Ë‰¥â√—∫°“√™à«¬À“¬„®
‡ªìπ√–¬–‡«≈“π“πÕ“®‰¡à “¡“√∂ºà“π°“√∑¥ Õ∫
°“√À“¬„®ºà“π deflate capped tracheostomy tube
‡∫Õ√å 7 ‰¥â ·¡â«à“∑“ß‡¥‘πÀ“¬„®®–‚≈àßæÕ ‡π◊ËÕß®“°
ventilatory reserve µË”‡°‘π‰ª ºŸâªÉ«¬‡À≈ à“π’È§«√‰¥â√—∫°“√
wean tracheostomy tube ¥â«¬°“√§àÕ¬Ê≈¥¢π“¥≈ß
∑ ’≈–πâÕ¬ ‚¥¬„™â stomal obturator (stomal button)
· ¥ß¥—ß√Ÿª∑’Ë 11 ‡æ◊ËÕ‡ªìπ∑“ß‰«â ”À√—∫°“√ suction
À√◊Õ‡æ‘Ë¡Õ“°“»„Àâ‡¢â“  ŸàºŸâªÉ«¬πÕ°‡Àπ◊Õ‰ª®“°°“√
À“¬„®‡¢â“µ“¡ª°µ‘ ‡¡◊ËÕºŸâªÉ«¬ “¡“√∂À“¬„®ºà“π deflate
uncapped tracheostomy ∑ ’Ë¡’¢π“¥‡≈ Á°‰¥â·≈â« ®÷ß∑”°“√
cap lumen ∂â“ºŸâªÉ«¬ “¡“√∂À“¬„®·≈–‰Õ‡æ ◊ËÕ¢—∫
‡ ¡À–ºà“π∑“ß native airway ‰¥â‡ªìπ‡«≈“ 24-48 ™—Ë«‚¡ß
°Á “¡“√∂∂Õ¥ stomal obturator ÕÕ°‰¥â
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Abstract : Avian influenza A (H5N1) virus causes human influenza-like illness with a high mortality
and complications. Early diagnosis is crucial for prompt management. We report a case of avian
influenza pneumonia who was admitted with severe community-acquired pneumonia. The patient
had been exposed to infected and dead chickens before his illness. The patient presented with a
short history of high-grade fever, dyspnea, bilateral pulmonary infiltration and respiratory failure. The
hospital course was complicated by pneumomediastinum and pneumothorax. The diagnosis of
avian influenza pneumonia was confirmed by the viral culture.
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Introduction
Avian influenza H5N1 pneumonia in human,

first described in 1997 can be severe or fatal in
previously healthy individuals. The diagnosis of avian
influenza is based on a combination of clinical
features, chest radiographic findings and the isola-
tion of the virus. As part of an effort to facilitate
early diagnosis, we report the clinical and radio-
graphic findings in one patient with avian influenza
pneumonia.

Case Report
A previously healthy 31-year-old man was

admitted to the hospital on February 21, 2004. He
presented with a 7-day history of fever, cough with
occasionally bloodstained sputum and malaise. The
patient developed dyspnea 5 days prior to admis-
sion. One day before being admitted to this hospi-
tal, he was admitted to another hospital because
of fever, respiratory symptom and radiographic
evidence of pulmonary abnormalities. He had no
sore throat or rhinorrhea. The patient had diarrhea
after admission in the first hospital. He was
expose to chicken 5 days before being febrile
because of the death of his eight chickens. He
buried the carcass of the dead chickens without
appropriate protection.

On physical examination the patient was
febrile, oral temperature was 39.00C, tachypnea with
a respiratory rate of 34 /min and the blood pres-
sure was 110/60 mmHg. No petechiae, rash, or
enlarged lymph node were found. There were

diffuse crackles without rhonchi. Consolidation was
detected at right lower lung. There was no jugular
venous distention and the heart was normal
except for tachycardia. Abdominal examination was
normal. The oxygen saturation measured by a pulse
oximeter was 83% while the patient was breathing
oxygen 10 LPM via the face mask. The patient
was transferred to the intensive care unit because
of hypoxemic respiratory failure. The trachea was
intubated , and ventilatory assistance was begun.
After intubation of the trachea, some amount of
frothy secretion was noted through the endotra-
cheal tube.

On laboratory analysis, the level of hemoglo-
bin was 12.8 g/dl, the WBC count was 4,660/mm3

with 87% segmented cells and 11% lymphocyte
(total lymphocyte 512 /mm3). The abnormal labo-
ratory tests on admission were as follow: serum
sodium 129 mmol/L; potassium 3.4 mmol/L;
aspartate aminotransferase 41 U/L, alanine amino-
transferase 74 U/L; and alkaline phosphatase 125
U/L. Results of other tests including renal function,
anti-HIV, and urinalysis were normal. Chest radio-
graphs (figure 1) revealed bilateral patchy infiltrates,
dense air-space lesion in the right lower lobe and
patchy infiltrate in both upper lobe. Microscopical
examination of tracheal aspirate specimens revealed
no fungi or acid-fast bacilli. Results of Gramûs stain
and culture for bacteria of tracheal aspiration were
unremarkable.
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A diagnosis of severe pneumonia was made,
and treatment with levofloxacin and doxycycline
was begun. The patient was treated with positive
end-expiratory pressure (PEEP) to maintain ad-
equate oxygenation. His history raised the possi-
bility of avian influenza pneumonia because the
outbreaks of avian influenza A (H5N1) have been
confirmed among poultry in Thailand and there
were also some case reports in human. Because
of the severity of pneumonia and the possibility of
avian influenza, the antiviral drug, oseltamivir, was
begun although the direct detection by RT-PCR
for Influenza A from the nasal swab specimen was
negative. A tracheal aspirate specimen was ob-
tained and was cultured for respiratory viruses.

The patient remained febrile through the third
day of hospitalization. A chest radiograph showed
some clearing of air space shadowing within the
right lower lung. On the forth hospital day, the
patient was found with subcutaneous emphysema
in the neck and the right shoulder. The chest x-ray

finding showed air along the border of the heart
but no pneumothorax. On the following day, the
subcutaneous emphysema increased and repeated
chest radiograph showed evidence of left pneu-
mothorax. A chest tube was inserted on the left
side and connected to an underwater sealed drain-
age. The patient improved clinically and become
afebrile on day 6 of admission. The patient
required ventilatory assistance for 8 days.

A final diagnosis of avian influenza pneumo-
nia was made because his history, clinical finding
was consistent with disease and the isolation of
the virus. The tracheal aspirate specimen was posi-
tive for influenza A by and RT-PCR assay specific
for the haemagglutinin gene of influenza A H5N1.
The diagnosis of influenza A (H5N1) was confirmed
by means of viral culture.

In this patient, the latest chest radiograph on
day 32 show resolution of the areas of air space
shadowing with some residual infiltrate (figure 2).

Figure 1 The initial chest radiograph
revealed bilateral patchy in filrates.
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Discussion
Influenza viruses that infect birds are called

avian influenza viruses. There are 3 types of influ-
enza viruses: A, B, and C. Avian influenza is an
infectious disease caused by type A strains of the
influenza virus. A highly pathogenic avian influenza
is caused by subtypes H5 and H7 (H is the
haemagglutination protein on the virus surface).
Although it is generally considered to be a disease
that affects only birds, avian influenza viruses can
infect several animal species such as pigs, horses,
seals, whales but do not usually infect humans;
however, several instance of human infections
and outbreaks have been reported since 1997.
The first known case of human infection with
avian influenza virus occurred in a 3-year-old boy
who died from respiratory failure in May 1997.1
The causative organism is H5N1 influenza A virus.
In November and December 1997, 17 additional
cases of laboratory-confirmed H5N1 infections

occurred in residents of Hong Kong. Including the
first case in May, there were six fatalities. In that
outbreak, 1.4 million chickens and other poultry
were killed to destroy the source of the virus.

Influenza A (H5N1) is the cause of the cur-
rent outbreak of avian influenza in Asia. The recent
outbreak of avian influenza has resulted in human
cases of H5N1 infection in Vietnam and Thailand.
According to a March 17, 2004, report issued by
the World Health Organization (WHO), the total of
34 laboratory-confirmed human cases of avian in-
fluenza A (H5N1) had been reported in Thailand
and Vietnam. In 23 (67%) of these cases, the
patient died. Of these totals, Thailand accounted
for 12 total cases and 8 deaths, whereas Vietnam
accounted for 22 total cases and 15 deaths. It is
believed that most cases of H5N1 infection in
humans have resulted from contact with infected
poultry or contaminated surfaces.

Figure 2 The latest chest radiograpy
revealed the resolution of air space
shadowing with some residual
infiltrates.
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Published clinical information of human
infection with H5N1 avian influenza is limited to
studies of cases in the 1997 Hong Kong outbreak.2

The symptoms of avian influenza in humans have
ranged from mild influenza-like symptoms to
severe and life-threatening pneumonia. Early
presentations included fever, headache, malaise,
myalgia, sore throat, cough, and runny nose.
Conjunctivitis and gastrointestinal symptoms were
seen in some patients. The recorded case-fatality
rate was 33% (6 of 18 cases), during the 1997
epidemic in Hong Kong. The 67% mortality in
Thailand and Vietnam was significant higher
than the 33% mortality of the 1997 outbreak in
Hong Kong. But it is not certain if the high
fatalities are because of the fluûs potency or
because it is not being diagnosed early enough.
Clinician should be aware of the clinical features
of the current human influenza A (H5N1) disease
and patients should be identified quickly and
managed appropriately.

The clinical feature of this patient was similar
to those in the 1997 outbreak in Hong Kong2 and
Vietnamese patients.4 The striking features that was
observed in our case and the other patients with
severe cases, but not in patients with mild cases,
were the early onset of lymphopenia and elevated
serum transaminase. Diarrhea was present in our
case and 7 of the 10 cases in Vietnam.4

Antiviral drug may be an important tool in
the treatment of influenza A (H5N1) virus infec-
tions. There are some clinical trials demonstrated
the efficacy of the two categories antiviral drugs,

the amantadine derivative (amantadine, rimantadine)
and the neuraminidase inhibitors (oseltamivir,
zanamivir) in reducing symptom duration when used
for treatment of influenza infection. As a new and
emerging disease, the efficacy of antiviral therapy
for H5N1 disease cannot be assessed, because
experience is limited. The sensitivity testing of a
limited number of strains of influenza A (H5N1)
virus isolated from patient demonstrate resistance
to amantadine and rimantadine.3 For this reason,
these drugs should not be recommended for
treatment. Oseltamivir was administered early with
a good result in our case. Among 10 patients in
Vietnam, four of the five patients who were treated
with oseltamivir died. However, the majority of
those patients were already at a critical stage of
the disease when the drug was administered.4

Controlled clinical trials are needed to assess the
role of neuraminidase inhibitors in the treatment of
influenza A (H5N1) virus infection.

In conclusion, we have drawn attention to
another virus agent as a possible cause for pneu-
monia, which occurs in man, namely, the avian
influenza virus. As a result of our experience in this
case we recommend that the antiviral drug should
be prescribed in the patients with severe commu-
nity-acquired pneumonia if the diagnosis of influ-
enza A (H5N1) infection is being considered on
the basis of clinical features as early as possible
and measurement of the lymphocyte count
and serum transaminase are the most valuable
parameter for identification of patients who are
at the verge of progression to severe disease.
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Abstract:
Study Objective: To compare the bronchodilator efficacies of salbutamol when administered by
intermittently operated nebulizer (IN) and by continuously operated nebulizer (CN).
Design:  Randomized single-blind cross-over study.
Patients:  Sixteen patients with mild to moderate asthma
Intervention:  All patients performed base-line spirometry on the first day. On days 2 and 3,
patients were randomly assigned to receive salbutamol 5 mg nebulized by either IN or CN. Forced
expiratory volume in 1 second (FEV1) was measured 15, 30, 60 and 120 min. after nebulization.
Pulse rate was recorded pre- and post-nebulization.
Results: The mean percentage increases in FEV1 at 15, 30, 60 and 120 min. were 33.0,
35.8, 32.9, and 31.2 respectively after CN and 26.2, 28.0, 26.5, and 22.7 respectively after IN.
There were no significant differences between the two treatments. The changes in heart rate
pre- and post-nebulization were small and not statistically significant.
Conclusion: The bronchodilator efficacies of salbutamol inhaled from IN is no better than when
inhaled from CN.
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Nebulization of beta-2-adrenergic agents is
known to produce greater therapeutic and less
adverse effects than oral, subcutaneous, or intra-
venous administration because of the minimal
amount of drugs used and the low systemic
absorption.1 Today nebulizers are used much less
commonly, especially when compared to use of
the metered dose inhaler (MDI) and dry powder.
Despite studies confirming that MDI and dry pow-
der provided similar bronchodilator efficacies and
were cheaper compared with jet nebulizer2-4,
patients who cannot coordinate the use of MDI5 or
need high doses of beta-2-agonist due to severe
bronchospasm6 need nebulization.  Impor tant char-
acteristics of nebulizer performance include the
drug output, the aerosol particle size generated,
the nebulization time, inspiratory flow, breath

holding, and the amount of drug delivered to the
patient. Factors that have been shown to affect
nebulizer performance include device construc-
tion, diluent volume, and gas flow.7

Jet nebulizers usually operate on the basis
of continuous nebulization. A large proportion of
the dose will be lost during the expiratory phase
and delivery to the lung is about 10 per cent1. IN
has been developed which nebulizes only during
inspiration controlled by a manual interrupter. The
nebulization time can be adjusted, as can the start-
ing time of nebulization in relation to the start of
inhalation. Intermittent drug delivery may improve
the cost/benefit ratio. In the present study, the
bronchodilating effect of salbutamol was compared
between IN and CN.

∫∑§—¥¬àÕ: °√ ’±“ ∏√√¡§”¿’√ å, π‘∏‘¡“ ‡™“«≈ ‘µ ·≈–ª√“≥ ’ ¡’§«“¡‰«. ‡ª√ ’¬∫‡∑’¬∫«‘∏’°“√æàπ¬“¢¬“¬À≈Õ¥≈¡
salbutamol ¥â«¬«‘∏’°“√æàπ·∫∫ intermittently operated nebulizer (IN) ·≈– continuous operated nebulizer
(CN). «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ 2547;25:103-108
Àπà«¬‚√§∑“ß‡¥‘πÀ“¬„®·≈–ªÕ¥ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å

«—µ∂ÿª√– ß§å  ‡æ ◊ËÕ‡ª√ ’¬∫‡∑’¬∫ƒ∑∏‘Ï°“√¢¬“¬À≈Õ¥≈¡¢Õß¬“ salbutamol ‚¥¬Õ“»—¬«‘∏’°“√æàπ¬“·∫∫ inter-
mittently operated nebulizer ‡∑’¬∫°—∫°“√æàπ¬“ continuous operated nebulizer
«‘∏’°“√»÷°…“ ‡ªìπ°“√»÷°…“·∫∫ randomized single-blind cross ov er study ºŸâªÉ«¬∑ ’Ëπ”¡“»÷°…“‡ªìπ
‚√§À ◊¥∑’Ë¡’Õ“°“√π âÕ¬∂ ÷ßª“π°≈“ß ºŸâªÉ«¬∑ ÿ°√“¬‰¥â√—∫°“√µ√«® ¡√√∂¿“æªÕ¥‡ªìπæ◊Èπ∞“π„π«—π·√° „π«—π∑’Ë 2 ·≈–
3 ºŸâªÉ«¬®–‰¥â√—∫¬“·∫∫ ÿà¡‡≈◊Õ°„Àâæàπ¬“·∫∫ IN À√◊Õ CN ¬“∑’Ë„Àâ‡ªìπ salbutamol ¢π“¥ 5 ¡°. ∑”°“√µ√«®
 ¡√√∂¿“æ∑“ßªÕ¥À≈—ßæàπ¬“ 15, 30, 60 ·≈– 120 π“∑ ’ ·≈–«—¥Õ—µ√“°“√‡µâπ¢ÕßÀ—«„®°àÕπ·≈–À≈—ßæàπ¬“
º≈°“√»÷°…“ æ∫«à“À≈—ßæàπ¬“¢¬“¬À≈Õ¥≈¡®–¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß§à“ force expiratory volume in 1 second
(FEV1) ∑ ’Ë‡«≈“ 15, 30, 60 ·≈– 120 π“∑ ’ ¥â«¬«‘∏’æàπ¬“·∫∫ CN §‘¥‡ªìπ√âÕ¬≈– 33.0, 35.8, 32.9 ·≈– 31.2
µ“¡≈”¥—∫  ”À√—∫«‘∏’æàπ·∫∫ IN ¡’§à“ FEV1 ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 26.2, 28.0, 26.5 ·≈– 22.7 µ“¡≈”¥—∫§à“ FEV1 ∑’Ë
‡æ‘Ë¡¢÷Èπ¥â«¬ «‘∏’°“√æàπ¬“∑—Èß Õß‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘ Õ—µ√“°“√‡µâπ¢ÕßÀ—«„®‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬À≈—ßæàπ¬“
‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂ ‘µ‘
 √ÿª  °“√æàπ¬“¢¬“¬À≈Õ¥≈¡ salbutamol ¥â«¬«‘∏’°“√æàπ IN ‰¡à‰¥â¡’º≈¥’°«à“°“√æàπ¬“·∫∫ CN



ªï∑’Ë 25 ©∫—∫∑’Ë 2  ‡¡…“¬π-¡‘∂ÿπ“¬π 2547                  A comparison of bronchodilator efficacies   105

Materials and Methods
Nebulizer systems

The two nebulizer systems, pari LL nebulizer
(Pari-Werk GmbH, Starnberg, Germany) with manual
interrupter for intermittent delivery and pari LL nebu-
lizer with continuous delivery, were powered by
Pari Boy compressors. The operating pressure and
gas flow were 66.6 KPa and 3.1 L/min respectively.
The operating pressure and gas flow were mea-
sured during operation of the nebulizers.

Subjects studied
The protocol was approved by the ethics

committee of Prince of Songkla University, and
written informed consent was obtained from each
subject. Sixteen subjects with a diagnosis of mild
to moderate asthma according to the criteria of
the American Thoracic Society8 completed the
study. None of the patients gave a history of
allergy to salbutamol, pregnancy, chronic obstruc-
tive pulmonary disease or ischemic heart disease.

Prior to each study day, beta-2-agonists, theo-
phylline, and anticholinergic drugs were withheld
for 8 h. and long-acting theophylline was withheld
for 24 h. The study was conducted at the same
time of day and in the same laboratory on each
occasion.

Study Procedures
The study was conducted to a single-blind,

randomized cross-over design. The patients were
studied over 3 days. Baseline spirometry was con-
ducted on day 1. At the start of study days 2 and
3, spirometry was again performed. The study on
each of days 2 and 3 proceeded only if the baseline
FEV1 was within 80-120 per cent of baseline day1.
The patients performed two inhalation studies in
randomized order with approximately 24 h wash-

out period between treatments. The nebulizers were
filled with 0.5 per cent salbutamol, 1 ml (5 mg)
diluted with 0.9 per cent normal saline, 2 ml. For
the intermittent nebulizers, the patients operated
the manual interrupter on the side of the nebu-
lizer to coincide with the inhalation phase of
breathing. The patients were instructed to press
the interrupter immediately prior to the start
of inhalation, and to release the interrupter
immediately at the end of inhalation. Pulse rate
was recorded pre- and post-nebulization. The
beginning of nebulization is determined by the
time at the start of treatment and ends when the
nebulizer runs dry.  Spirometry was done 15, 30,
60 and 120 min after nebulization. The spirometry
was carried out by one of the authors (PM) who
was blinded to the treatment.

Spirometry
Spirometry was conducted using a Vitalo-

graph-compact (Vitalograph Ltd. Buckingham, UK).
For the baseline spirometry measurements prior to
nebulization on each study day, the best of three
attempts was recorded as both actual value and
the percentage of the predicted value for age, height,
and sex.

Statistical methods
Summary statistics were calculated as mean

± SD. Differences between treatments were evalu-
ated using an analysis of variance for cross-over
study. Statistical significance was set at p<0.05.

Results
Baseline pulmonary function test and
nebulization time

Sixteen subjects completed the study.
Eight subjects performed continuous delivery
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on day 2 and intermittent delivery on day 3
(CN-IN).  Another 8 subjects performed intermit-
tent delivery on day 2 and continuous delivery
on day 3 (IN-CN). Age, gender and baseline
pulmonary function test in CN-IN and IN-CN
were not different (Table 1). Mean (SD) FEV1,
percentage predicted FEV1 and percentage FEV1/
FVC of all patients were 1.9 (0.6), 67.6 (11.1) and
69.0 (6.7), respectively.  The mean time (SD) for
the nebulizer to run dry was 19.5 ± 1.75 min. and
12.2 ± 1.78 min. for intermittent and continuous
nebulizations, respectively.

Bronchodilator efficacies
All of the patients significantly responded to

the treatment. The peak bronchodilator efficacies
occurred at 30 min. in both treatments. The mean
percentage increases in FEV1 from baseline at 15,

30, 60 and 120 min. were 33.0, 35.8, 32.9, and
31.2 respectively after CN and 26.2, 28.0, 26.5,
and 22.7 respectively after IN (Table 2). The mean
increase in FEV1 after nebulization at 15, 30, 60
and 120 minutes were not significantly different
between the two treatments but there was a trend
towards a greater increase after continuous nebu-
lizer than after the other. Carry over effect was
assumed to have not occurred and these was no
evidence of period or sequence effects.

Changes in pulse rate
The changes in heart rate pre- and post-

nebulization were small and not statistically
significant. The pulse rate rose from 79.5 ± 8.8 to
86.0 ± 9.9 beats per minute with IN and from 80.3
±10.5 to 83.6 ± 9.51 beats per minute with CN.

Table 1 Demongraphic data, FEV1 and FEV1/FVC of subjects

Total
n=16

CN-IN
(n=8)

IN-CN
(n=8)

* = non significant between CN-IN and IN-CN groups
CN-IN = continuously operated nebulizer at  day 2 and intermittently operated nebulizer at day 3;
IN-CN = intermittently operated nebulizer at day 2 and continuously operated nebulizer at  day 3

Abbreviation
CN = continuously operated nebulizer FEV1 = forced expiratory volume in 1 second
FVC = forced vital capacity IN = intermittently operated nebulizer
MDI = metered dose inhaler

Age, yr, mean ± SD
Sex
Male
Female
FEV1, L, mean ±SD
FEV1, % predicted, ±SD
FEV1, /FVC, %, ±SD

40.0 (13.3)

3
5

1.8 (0.6)
63.1 (10.1)
68.1 (6.0)

37.6 (5.1)*

4
4

1.9 (0.6)*
72.15 (10.8)*
69.8 (7.6)*

38.8 (2.5)

7
9

1.9 (0.6)
67.6 (11.1)
69.0 (6.7)
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Discussion
The present study shows that the bronchodi-

lator efficacies of salbutamol inhaled from IN is
not better than CN. Drug delivery has shown wide
variability between different nebulizer systems.
Factors that have been shown to affect nebulizer
performance include device construction9-11 fill
volume,7 flow,9 temperature and humidity of the
driving gas.11 The present study used the same
study time and nebulizer systems except for the
presence of a manual interrupter of gas flow in IN.
Bronchodilator efficacies were very good in both
treatment groups.

Theoretically, IN may decrease drug waste
during the expiratory phase and increase drug
delivery to the lung. Nieminen et al12 studied dosi-
metric nebulizers which nebulize only during inspi-
ration. The metacholine challenge test using
dosimeter nebulization with controlled tidal breathing
was compared with continuous nebulization. This
type of nebulizer has a much improved cost/ben-
efit ratio, and the dose to the patient can be
calculated more precisely. Newnhan and Lipworth13

studied the çVentstreamé nebulizer which can boost
the nebulizer output during inspiration.  A nebu-
lizer using this feature produced a twofold increase

in the delivery of salbutamol to the lungs as com-
pared with a conventional nebulizer. Venstream
nebulizer produced an increase in systemic beta-
2-responses with an improvement in some param-
eters of bronchodilatation. Newman et al14 com-
pared a continuously operated open-vent nebu-
lizer (Pari LC) and intermittently operated nebulizer
(Pari LL). This study showed that continuously
operated open-vent nebulizer may be designed to
give lung  deposition comparable to that achieved
by nebulizers fitted with manual interrupters. These
three studies have indicated that intermittent or
open-vent nebulizer may be better than continu-
ous nebulizer for inhalation therapy. The unexpected
results in the current study may be due to the
inhalation technique. During IN, all of the subjects
were instructed to start nebulization just before
inhalation. If they started nebulization a little bit
early the results may have been affected. Intermit-
tent nebulizer is inconvenient because it requires
more nebulized time and more coordination of the
patient to use the manual interrupter. Based on
efficacy and convenience, this study suggests that
the intermittent nebulizer is not better than con-
tinuous nebulizer. Study on dose-response curves
and drug deposition to the lungs by ventilation
scintigraphy during IN may be required to solve
this problem.

Table 2 Percentage increase in FEV1 at 15, 30, 60 and 120 minutes after continuously
operated nebulizer (CN) and intermittently operated nebulizer (IN).

*p value from analysis of varience for cross over data

IN
Time after treatment (min) % improved FEV1 (SD) P*

CN
33.0 (18.6)
35.8 (21.5)
32.9 (24.9)
31.2 (21.8)

26.2 (13.3)
28.0 (12.9)
26.5 (12.9)
22.7 (11.5)

0.11
0.11
0.28
0.07

15
30
60
120
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√–∫“¥«‘∑¬“¢Õß‚√§ ‘́≈‘‚§ ‘ „πª√–‡∑»‰∑¬
«‘‚√®π å ‡®’¬¡®√ — √—ß…’ æ.∫.

¿“§«‘™“‡«™»“ µ√ åªÑÕß°—π·≈– —ß§¡ §≥–·æ∑¬»“ µ√ å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

√—∫‰«âµ’æ‘¡æå‡¡◊ËÕ«—π∑’Ë 26  ∏—π«“§¡ 2546

´‘≈ ‘ ‚§ ‘ ‡ªìπ‚√§ªÕ¥®“°°“√ª√–°Õ∫Õ“™’æ
ª√–‡¿∑ fibrotic lung disease ∑ ’Ë‡°‘¥®“°°“√À“¬„®
‡Õ“Ω ÿÉπÀ‘π∑’Ë¡’º≈÷° ‘́≈‘°“ (crystalline silicon dioxide)
‡ªìπÕß§åª√–°Õ∫1 ‡π◊ËÕß®“°´‘≈‘°“‡ªìπ·√ à∏“µÿ∑ ’Ë¡’Õ¬Ÿà∑—Ë«‰ª
∫πæ◊Èπº‘«‚≈° ®÷ß‡™◊ËÕ«à“¡πÿ…¬åπà“®–‰¥â√ —∫Õ—πµ√“¬®“°
´‘≈ ‘°“¡“µ—Èß·µà¥÷°¥”∫√√æå ®“°°“√π”À‘π¡“∑”‡ªìπ
À‘π‡À≈ Á°‰ø ‡§√◊ËÕß¡ ◊Õ ·≈–Õ“«ÿ∏ Õ¬à“ß‰√°Áµ“¡‡√ ‘Ë¡¡’
°“√√“¬ß“π∂÷ßÕ—πµ√“¬¢ÕßΩÿÉπÀ‘πÕ¬à“ß‡ªìπ≈“¬≈—°…≥å
Õ—°…√®√‘ß Ê °Á„πªïæÿ∑∏»—°√“™ 2099 ‚¥¬π“¬·æ∑¬å
™“«‡¬Õ√¡—π™◊ËÕ Georgius Agricola ÷́Ëß‡¢’¬π∫√√¬“¬
‰«â„πÀπ—ß ◊Õ çDe re metallicaé ‡°’Ë¬«°—∫Õ—πµ√“¬∂÷ß
™’«‘µ¢Õß°“√À“¬„®‡Õ“Ω ÿÉπÀ‘π‡¢â“‰ª¢Õß§πß“π‡À¡ ◊Õß·√à2

À≈ —ß®“°π —Èπ°Á¡’√“¬ß“π‡√◊ËÕ¬¡“‚¥¬ Bernardino
Ramazzini (§√‘ µå»µ«√√…∑ ’Ë 18 „π çDe Morbis
Artificum  Diatribaé)3 J Johnstone (æ.». 2239)4 CT
Thackrah (æ.». 2374)5 ·≈– TB Peacock (æ.». 2403)6

®π∂ ÷ ßªí®®ÿ∫—π¡’√“¬ß“π°“√‡°‘¥‚√§´‘≈‘ ‚§  ‘ Õ¬à“ß
°«â“ß¢«“ß„π§πß“π‡À¡ ◊Õß·√à ‡À¡◊ÕßÀ‘π °“√µ—¥/ °—¥/
·°– ≈ —°À‘π °‘®°“√¢ÿ¥‡®“–Õÿ‚¡ß§å °‘®°“√À≈ àÕÀ≈Õ¡
·≈–∂≈ ÿß‚≈À– °‘®°“√‡§√◊ËÕß‡§≈◊Õ∫¥‘π‡º“ ·≈–°‘®°“√

Õ◊Ëπ Ê ‡™àπ °“√æàπ∑√“¬¢—¥‚≈À– °“√∑”°√–¥“…∑√“¬
°“√∑”°√–®°·≈–‡§√◊ËÕß·°â« ‡ªìπµâπ ‚¥¬„π√–¬–À≈—ßÊ
¡—°‡°‘¥¢÷Èπ„π°≈ ÿà¡ª√–‡∑»°”≈ —ßæ—≤π“

∫∑§«“¡π ’È®–°≈ à“«∂ ÷ß¢âÕ¡Ÿ≈¥â“π√–∫“¥«‘∑¬“¢Õß
‚√§ ‘́≈‘‚§ ‘ „πª√–‡∑»‰∑¬ Õ—πª√–°Õ∫¥â«¬  ∂“π
ª√–°Õ∫°“√·≈–ª√–™“°√°≈ÿà¡‡ ’Ë¬ß √“¬ß“π°“√‡°‘¥
‚√§´‘≈‘ ‚§  ‘ µ—Èß·µàÕ¥’µ∂÷ ßªí®®ÿ∫ —π∑’Ë¡’°“√µ’æ‘¡æå„π
«“√ “√«‘™“°“√ ¢âÕ¡Ÿ≈‚√§®“°°“√‡Ω Ñ“√–«—ß∑“ß√–∫“¥
«‘∑¬“ ·≈–Õ—µ√“™ÿ°¢Õß‚√§®“°°“√ ”√«®/»÷°…“«‘®—¬„π
 ∂“πª√–°Õ∫°“√°≈ÿà¡‡ ’Ë¬ß

 ∂“π°“√≥ å‚√§´‘≈‘‚§  ‘ „πª√–‡∑»‰∑¬
°) ®”π«π ∂“πª√–°Õ∫°“√·≈–ª√–™“°√°≈ ÿà¡

‡ ’Ë¬ßµàÕ‚√§´‘≈‘‚§  ‘ 
 ∂“πª√–°Õ∫°“√∑ ’Ë®—¥«à“¡’§«“¡‡  ’Ë¬ß ŸßµàÕ‚√§

´‘≈‘‚§ ‘  µ“¡·π«∑“ß°“√¥”‡π‘πß“π¢Õß ”π—°‚√§
®“°°“√ª√–°Õ∫Õ“™’æ·≈–  ‘Ëß·«¥≈ âÕ¡ª√–°Õ∫¥â«¬
Õÿµ “À°√√¡ 15 ª√–‡¿∑„π°≈ÿà¡º≈‘µÀ‘π/°√«¥/∑√“¬
 ”À√ —∫°“√°àÕ √ â“ß º≈ ‘µ¿—≥±å·°â« ‡´√“¡‘§ Õ‘∞∑π‰ø
º≈‘µªŸπ´’‡¡πµå·≈–ªŸπ¢“« º≈‘µ«— ¥ÿ∑’Ë∑”¥â«¬ªŸπ´’‡¡πµå

«“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒµ
Thai Journal of Tuberculosis
Chest Diseases and Critical Care
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∑”§√°/ ≈—°À‘π º≈ ‘µ¿—≥±å ”À√—∫¢—¥∂Ÿ ∂≈ÿß‚≈À– ·≈–
Õ◊ËπÊ (µ“√“ß∑ ’Ë 1)7 ́ ÷Ëß¡’®”π«π ∂“πª√–°Õ∫°“√√«¡∑—Èß
 ‘Èπª√–¡“≥ 9,000 ·Ààß ·≈–§πß“πª√–¡“≥ 240,000
§π∑—Ë«ª√–‡∑» ‚¥¬§πß“π®”π«π°«à“√ âÕ¬≈– 60 ®–Õ¬Ÿà
„π‡¢µ¿“§°≈“ß ·≈–®—ßÀ«—¥∑’Ë¡’®”π«π ∂“πª√–°Õ∫

°“√¡“°∑’Ë ÿ¥ 10 Õ—π¥—∫·√° § ◊Õ  ¡ÿ∑√ª√“°“√ (433 ·Ààß)
≈”ª“ß (362 ·Ààß)  √–∫ ÿ√ ’ (352 ·Ààß) ¢Õπ·°àπ (294
·Ààß) π§√√“™ ’¡“ (283 ·Ààß) π§√»√’∏√√¡√“™ (278
·Ààß) √“™∫ ÿ√’ (278 ·Ààß)  ¡ÿ∑√ “§√ (270 ·Ààß) ™≈∫ÿ√’
(256 ·Ààß) ·≈–π§√ª∞¡ (248 ·Ààß)8

µ“√“ß∑ ’Ë 1  ®”π«π ∂“πª√–°Õ∫°“√·≈–§πß“π∑ ’Ë‡ ’Ë¬ßµàÕ‚√§´‘≈‘‚§ ‘  ®”·π°µ“¡ª√–‡¿∑Õÿµ “À°√√¡ æ.». 2542

À‘π°√«¥∑√“¬∑’Ë„™â„π°“√
°àÕ √â“ß [3(1), 3(3), 3(5)]
º≈‘µ¿—≥±å·°â«
[54]
‡´√“¡‘§
[55]
Õ‘∞∑π‰ø
[56]
´’‡¡πµå/ªŸπ¢“«
[57 (1), 57(3)]
«— ¥ÿ´’‡¡πµå
[58 (1)]
 ≈—°À‘π/§√°
[58 (3)]
º≈‘µ¿—≥±å ”À√—∫¢—¥∂Ÿ
[58 (4)]
∂≈ÿß‚≈À–
[59]
Õ◊ËπÊ
[61.62,67 (3)]
√«¡

ª√–‡¿∑Õÿµ “À°√√¡
[√À— ]

®”π«π ∂“πª√–°Õ∫°“√ (®”π«π§πß“π)
°∑¡. °≈“ß Õ’ “π ‡Àπ◊Õ „µâ √«¡

2
(13)
24

(2,716)
22

(1,660)
3

(71)
2

(77)
266

(5,169)
6

(172)
3

(70)
54

(1,842)
293

(9,163)
675

(17,983)

125
(3,099)

1
(0)
26

(2,177)
317

(3,656)
10

(219)
1,314

(12,812)
35

(1,702)
0
(0)
21

(1.482)
173

(1,219)
1,996

(26,306)

292
(5,568)

82
(14,244)

311
(31,241)

281
(5,006)
125

(8,302)
1,502

(32,658)
79

(3,873)
23

(776)
395

(28,378)
321

(16,412)
3,411

(146,458)

196
(3,409)

4
(44)
301

(9,096)
408

(3,178)
47

(2,695)
687

(8,837)
53

(3,013)
4

(177)
15

(222)
61

(735)
1,776

(31,413)

112
(2,200)

5
(42)
30

(444)
343

(5,075)
92

(1,800)
539

(7,962)
6

(300)
0
(0)
16

(296)
36

(390)
1,179

(18,509)

727
(14,289)

116
(17,046)

690
(44,558)
1,352

(16,986)
276

(13,093)
4,308

(67,438)
179

(9,060)
30

(1,023)
501

(32,220)
858

(24,949)
9,037

(240,669)

πÕ°®“°π’È ‡À¡◊Õß·√à°Á‡ªìπ°‘®°“√Õ’°ª√–‡¿∑Àπ÷Ëß
∑’Ë¡’§«“¡‡ ’Ë¬ß ŸßµàÕ‚√§ ‘́≈‘‚§ ‘ ‡™àπ°—π ÷́Ëß°√–®“¬Õ¬Ÿà

„π∑ ÿ°¿“§¢Õßª√–‡∑» √«¡ 701 ·Ààß ·≈–¡’§πß“π
∑—Èß  ‘Èπ 19,673 §π9 (µ“√“ß∑’Ë 2)

∑’Ë¡“ : Ω É“¬ “√ π‡∑»Õÿµ “À°√√¡ »Ÿπ¬å “√ π‡∑» °√¡‚√ßß“πÕÿ À“À°√√¡
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µ“√“ß∑ ’Ë 2  ®”π«π‡À¡ ◊Õß·√ à·≈–§πß“π∑ ’Ë‡ ’Ë¬ßµàÕ‚√§´‘≈‘‚§ ‘  ®”·π°µ“¡™π ‘¥·√à æ.». 2544

‡À¡◊Õß
™π‘¥·√à ®”π«π

§πß“π
™π‘¥·√à ®”π«π

‡À¡◊Õß §πß“π

·√à¥’∫ÿ°
À‘πªŸπ

À‘πÕÿµ “À°√√¡-°àÕ √ â“ß
À‘πÕÿµ “À°√√¡-´’‡¡πµå
À‘πÕÿµ “À°√√¡-Õ ◊ËπÊ

≈‘°‰πµå
¬‘∫ —́Ë¡
À‘πÕàÕπ

∑ ’Ë¡“ : °Õß«‘™“°“√·≈–«“ß·ºπ °√¡∑√ —æ¬“°√∏√≥ ’

À‘π·°√π‘µ
À‘πª√–¥—∫
À‘πÕÿµ “À°√√¡

¥‘π¢“«
À‘π∫–´Õ≈µå
‡ø≈¥å ª“√å
‚¥‚≈‰¡µå
Õ◊Ëπ Ê
√«¡∑ —Èß  ‘Èπ

29

165
27
29
22
36
53

4,700

3,253
988
361
3,605
1.107
794

46
16
58
31
34
24

131
701

574
333
573
563
496
359
1.967
19,673

„π∫√√¥“ ∂“πª√–°Õ∫°“√°≈ÿà¡‡ ’Ë¬ß‡À≈ à “π’È
ª√–‡¿∑°‘®°“√∑’Ë ‰¥â√—∫°“√ ”√«®·≈–»÷°…“µ‘¥µ“¡‡ªìπ
æ‘‡»…Õ¬à“ßµàÕ‡π◊ËÕß § ◊Õ ‚√ßß“π‚¡à∫¥¬àÕ¬À‘π∑’Ë„™â„π°“√
°àÕ √ â“ß [√À—  3(1)] ´÷Ëß‡ªìπ°‘®°“√∑ ’Ë¡’°“√°√–®“¬Õ¬Ÿà
∑ —Ë«ª√–‡∑» ·≈–¡’·π«‚π â¡¢Õß°“√¢¬“¬µ—«Õ¬à“ßµàÕ‡π◊ËÕß
µ“¡°“√æ—≤π“¢Õßª√–‡∑»10 ‡ªìπª√–‡¿∑°‘®°“√∑’Ë¡’
ª√‘¡“≥ΩÿÉπÀ‘π„π∑’Ë∑”ß“π Ÿß¡“° (§à“‡©≈’Ë¬¢ÕßΩÿÉπ√«¡
·≈–ΩÿÉπ¢π“¥‡≈ Á°‡∑à“°—∫ 90.3 ·≈– 26.8 ¡‘≈≈‘°√—¡
µàÕ≈Ÿ°∫“»°å‡¡µ√ „π¢≥–∑ ’Ë§à“¡“µ√∞“π‡∑ à“°—∫ 15 ·≈–
5 ¡‘≈≈‘°√—¡µàÕ≈Ÿ°∫“»°å‡¡µ√ µ“¡≈”¥—∫)11 ∑—Èß¬—ß‡ªìπ·À≈àß
°”‡π‘¥¡≈æ‘…Õ“°“»∑ ’Ë ”§—≠¢Õß™ÿ¡™π√Õ∫Ê ‚√ßß“π

°‘®°“√ª√–‡¿∑·°– ≈ —°À‘π/§√°À‘π [√À—  58(3)]
°“√µ∫·µàß ¥—¥·ª≈ß ·≈– à́Õ¡·´¡Õÿª°√≥ å∑’ËµâÕß¡’°“√
¢—¥ [√À—  61 ·≈– 67(3)] ·¡â®–¡’®”π«π§πß“π‰¡à¡“°
·µà‡ªìπ°‘®°“√∑’Ë¡’Õ—πµ√“¬ Ÿß‡π◊ËÕß®“°¡’ª√‘¡“≥Ω ÿÉπÀ‘π
„π∫√√¬“°“»°“√∑”ß“π Ÿß ·≈–‡ªìπΩÿÉπÀ‘π∑’Ë¡’º≈÷°
´‘≈‘°“‡ªìπÕß§åª√–°Õ∫  Ÿß¡“° °‘®°“√º≈ ‘µ¿—≥±å·°â«
·≈–Õ‘∞∑π‰ø µâÕß„™â«— ¥ÿ∑’Ë¡’ª√‘¡“≥º≈÷° ‘́≈‘°“ Ÿß
‡™àπ°—π„π°√–∫«π°“√º≈‘µ

°‘®°“√º≈‘ µ«— ¥ÿ∑’Ë∑”¥â«¬ªŸπ´’‡¡πµå ¡’ ∂“π
ª√–°Õ∫°“√·≈–§πß“π®”π«π¡“°°√–®“¬Õ¬Ÿà∑—Ë«
ª√–‡∑»

¢) √“¬ß“πºŸâªÉ«¬
 ”À√—∫„πª√–‡∑»‰∑¬ ¡’√“¬ß“π°“√‡°‘¥‚√§ ‘́≈‘‚§ ‘ 

§√—Èß·√°„πªï æ.». 2497 ‚¥¬π“¬·æ∑¬åπ‘π“∑ ™‘π–‚™µ‘
√“¬ß“π°“√‡°‘¥‚√§´‘≈‘‚§  ‘ ¢Õß§πß“π‡®“–·√ à‡À¡ ◊Õß
·√à«ÿ≈·ø√¡ ®—ßÀ«—¥°“≠®π∫ÿ√’12 µàÕ¡“¡’√“¬ß“π‚√§„π
°√√¡°√°àÕ √ â“ß‡¢ ◊ËÕπ‡®â“æ√–¬“ ®—ßÀ«—¥™—¬π“∑ ·≈–
‡¢◊ËÕπ¿Ÿ¡‘æ≈ ®—ßÀ«—¥µ“° 5 √“¬13 °√√¡°√‡À¡ ◊Õß·√ à
ø≈ŸÕÕ√å‰√¥å ®—ßÀ«—¥‡æ™√∫ ÿ√’ 7 √“¬ (5 √“¬„πªï 2517
·≈– 2 √“¬„πªï 2527)13,14 °√√¡°√‡À¡◊Õß·√à«ÿ≈·ø√¡
®—ßÀ«—¥ ÿ√“…Ø√å∏“π’ 1 √“¬15 ·≈–°√√¡°√‡À¡ ◊Õß·√à
«ÿ≈·ø√¡‡¢“»Ÿπ¬å ®—ßÀ«—¥π§√»√ ’∏√√¡√“™ 22 √“¬13,16

´÷Ëß‡ªìπ¢à“«„À≠à„πÀπâ“Àπ—ß ◊Õæ‘¡æå‡√◊ËÕßÀπ÷Ëß¢Õßªï 2519
´÷Ëß√“¬ß“πºŸâªÉ«¬‚√§ ‘́≈‘‚§ ‘ ™à«ß°àÕπªï æ.». 2530
‡À≈ à“π’È  à«π„À≠ à‡ªìπ°“√‡°‘¥‚√§„π°≈ ÿà¡§πß“π‡À¡ ◊Õß·√ à
·µà√“¬ß“π„π√–¬–µàÕ¡“®–‡ªìπ°“√‡°‘¥‚√§„π°‘®°“√
ª√–‡¿∑Õ ◊Ëπ ‡™àπ „π§πß“π‚√ßß“πº≈‘µ°√–‡∫◊ÈÕß‡§≈◊Õ∫
2 √“¬17 §πß“π‡®“–Õÿ‚¡ß§å 1 √“¬18 ·≈–§πß“π‚√ßß“π
º≈‘µ‰ â°√ÕßÀ¡âÕ°√ÕßπÈ” 13 √“¬19 (µ“√“ß∑’Ë 3)
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µ“√“ß∑ ’Ë 3  √“¬ß“π°“√‡°‘¥‚√§´‘≈‘‚§ ‘ „πª√–‡∑»‰∑¬

æ.». °“√«‘π‘®©—¬ (™π ‘¥)ºŸâ√“¬ß“π ª√–‡¿∑°‘®°“√ ®—ßÀ«—¥ ®”π«π
ºŸâªÉ«¬

Õ“¬ÿ
(ªï)

Õ“¬ÿß“π
(ªï)

≈—°…≥–ß“π

2497
-

2517
2518
2519
2519

2527

2533
2541
2545

π ‘π“∑ ™‘π–‚™µ‘12

 ß§√“¡ ∑√ —æ¬å‡®√ ‘≠13

∏“¥“ ™“§√ ·≈–§≥–13

π¿“æ‘≥ ™—¬»—æ∑å∏«—™™—¬15

∫ —≠≠ —µ‘ ª√‘™≠“ππ∑ å ·≈–§≥–13

∫ —≠≠ —µ‘ ª√‘™≠“ππ∑ å ·≈–§≥–16

‡À¡◊Õß«ÿ≈·ø√¡
 √ â“ß‡¢◊ËÕπ
‡À¡ ◊Õßø≈ ŸÕÕ‰√¥å
‡À¡◊Õß«ÿ≈·ø√¡
‡À¡◊Õß«ÿ≈·ø√¡
‡À¡◊Õß«ÿ≈·ø√¡

°“≠®π∫ÿ√’
™—¬π“∑, µ“°
‡æ™√∫ÿ√’
 ÿ√“…Ø√ å∏“π ’
π§√»√ ’∏√√¡√“™
π§√»√ ’∏√√¡√“™

‡À¡◊Õßø≈ ŸÕÕ√å ‰√¥å

‡´√“¡‘§
(°√–‡∫◊ÈÕß‡§≈◊Õ∫)
‡®“–Õÿ‚¡ß§å
‰ â°√Õß‡§√◊ËÕß
°√Õßπ È”

‡æ™√∫ÿ√’

≈”ª“ß
°√ÿß‡∑æ¡À“π§√

1
5
5
1
1

21

2

2

1
13

27
-
-
47
29

18 - 48

22, 24

29, 30

41
17 - 43

2
-
-
4+

20 «—π*
4 ¥ -6 ª

2 - 3

10

25
7 ¥- 15 ª

‡®“–·√ à
‰¡à√–∫ ÿ
‰¡à√–∫ ÿ
‡®“–À‘π
·∫°·√ à/‡®“–·√à
‡®“–·√ à (18),
√–‡∫ ‘¥À‘π (1). ¢π·√ à
(1), ‚¡àÀ‘π√àÕπ·√ à (1)

‡®“–·√ à

º ¡ªŸπ?
‡®“–/√–‡∫‘¥À‘π
¢—¥¥â«¬‡§√◊ËÕß(2),
¢—¥¥â«¬°√–¥“…∑√“¬/
ª√–°Õ∫ (10),
∏ÿ√°“√ (1)

‡©’¬∫æ≈ —π
‰¡à√–∫ ÿ
‰¡à√–∫ ÿ
‰¡à√–∫ ÿ**
‡©’¬∫æ≈—π
‡©’¬∫æ≈ —π(21)

«—≥‚√§(5)
Pneumothorax(1)

‡©’¬∫æ≈ —π**

‡©’¬∫æ≈ —π (2)**
‰¡à√–∫ ÿ (11)

∑«’æ—π∏ÿå µ—≥±®”√ Ÿ≠
·≈–§≥–14

 «à“ß · ßÀ‘√—≠«—≤π“17

Õ”π«¬ ∑ ‘æ»√ ’√“™18

«‘»‘…Æå Õÿ¥¡æ“π ‘™¬å
·≈–§≥–19

* ‡°‘¥Õ“°“√ 3 ªïµàÕ¡“
** ‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ«—≥‚√§ªÕ¥¡“°àÕπ

®–‡ÀÁπ«à“„π√“¬ß“π·√° Ê ®–‡ªìπ°“√‡°‘¥‚√§„π
°‘®°“√°≈ÿà¡‡ ’Ë¬ß  Ÿß∑’Ë‡ªìπ∑’Ë∑√“∫°—π¥’‚¥¬‡©æ“–„π§π
ß“π‡À¡◊Õß·√àµà“ßÊ ·≈–¡—°‡°‘¥°—∫§πß“π∑’Ë∑”ß“π
 —¡º— ΩÿÉπÀ‘πª√‘¡“≥ Ÿß„πæ◊Èπ∑’Ë§àÕπ¢â“ßÕ—∫Õ“°“» ‡™àπ
°“√¢ÿ¥‡®“–À‘π/·√à „πÕÿ‚¡ß§åÀ√◊ÕÀ≈ ÿ¡≈÷°   à«π√“¬ß“π
À≈—ß ÿ¥‡ªìπ°“√‡°‘¥‚√§ ‘́≈‘‚§ ‘ „πª√–‡¿∑°‘®°“√∑ ’ Ë ‰¡à
‡§¬∑√“∫¡“°àÕπ«à“¡’§«“¡‡  ’Ë¬ß  Ÿß ·≈–‡°‘¥„π°√ ÿß‡∑æ
¡À“π§√ §◊Õ ‚√ßß“πº≈‘µ‰ â°√Õß‡§√◊ËÕß°√Õßπ È”

ºŸâªÉ«¬ à«π„À≠à¡’Õ“¬ÿπâÕ¬·≈–Õ¬Ÿà „π«—¬©°√√®å
‡° ◊Õ∫∑ —ÈßÀ¡¥‡ªìπ‡æ»™“¬ (¬°‡«âπ√“¬ß“π≈ à“ ÿ¥´÷Ëß¡’
‡æ»À≠ ‘ß 10 √“¬ ·≈–‡æ»™“¬‡æ’¬ß 3 √“¬) ¡—°‰¥â√—∫
°“√«‘π‘®©—¬«à“‡ªìπ‚√§ ‘́≈‘‚§ ‘ ™π‘¥‡©’¬∫æ≈—π (acute
silicosis) ∑’Ë¡’√–¬–‡«≈“°“√ —¡º— ΩÿÉπÀ‘π —Èπ¡“° (πâÕ¬
°«à“ 5 ªï) ‚¥¬¡“æ∫·æ∑¬å¥â«¬Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬ßà“¬
®π∑”ß“πµàÕ‰ª‰¡à ‰À« ºŸâªÉ«¬®”π«πÀπ÷Ëß‰¥â√ —∫°“√

«‘π‘®©—¬·≈–‰¥â√—∫°“√√—°…“·∫∫«—≥‚√§ªÕ¥¡“°àÕπ ·≈–
‰¥â√ —∫°“√«‘π‘®©—¬Õ¬à“ß∂Ÿ°µâÕß«à“‡ªìπ‚√§´‘≈‘‚§ ‘ µàÕ‡¡◊ËÕ
¡“√—∫°“√√—°…“„π ∂“πæ¬“∫“≈µµ‘¬¿Ÿ¡‘ ‚¥¬‡©æ“–
‚√ßæ¬“∫“≈¡À“«‘∑¬“≈ —¬ ‚¥¬ºŸâªÉ«¬¡—°‡  ’¬™’«‘µ‰¡àπ“π
À≈—ß‰¥â√—∫°“√«‘π‘®©—¬‚√§ (‰¡à‡°‘π 5 ªï)

·¡â«à“√“¬ß“πºŸâªÉ«¬‡À≈ à“π’È®–‡ªìπºŸâªÉ«¬  à«ππâÕ¬
À√◊Õ‡ªìπ‡æ’¬ß¬Õ¥¢Õßªí≠À“ (tip of iceburg) ∑’Ë ‚º≈ à
¢÷Èπ¡“„Àâ —ß‡°µ‰¥â‡∑à“π—Èπ ·µà°Á‡ªìπª√–‚¬™πåµàÕ°“√
§«∫§ÿ¡ªÑÕß°—π‚√§ ‘́≈‘‚§ ‘  ‚¥¬π”‰ª Ÿà°“√¥”‡π‘πß“π
¥â“πÕ“™’«Õπ“¡—¬ ‡æ◊ËÕ≈¥°“√ —¡º— Ωÿ ÉπÀ‘π„π ∂“π
ª√–°Õ∫°“√µâπ‡ÀµÿÕ—π®–‡ªìπ°“√ªÑÕß°—π¡‘„Àâ‡æ ◊ËÕπ√ à«¡
ß“π∑ ’Ë‡À≈◊ÕÕ¬Ÿà¢ÕßºŸâªÉ«¬µâÕß‡®Á∫ªÉ«¬µ“¡¡“¥â«¬ À“°¡’
°“√ ◊ËÕ “√°—π√–À«à“ß·æ∑¬åºŸâ«‘π‘®©—¬·≈–Àπ à«¬ß“π∑ ’Ë
‡°’Ë¬«¢âÕß¥â“πÕ“™’«Õπ“¡—¬ ‡™àπ „π°√≥ ’¢Õß‡À¡ ◊Õß·√ à
‡¢“»Ÿπ¬å ‚√ßß“π°√–‡∫◊ÈÕß‡§≈◊Õ∫ ·≈–‚√ßß“πº≈‘µ‰ â°√Õß
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‡§√◊ËÕß°√Õßπ È” ‡ªìπµâπ πÕ°®“°π ’È √“¬ß“π‡À≈ à“π’È¬—ß
™à«¬„π°“√§âπÀ“°‘®°“√À√◊ÕÕÿµ “À°√√¡ª√–‡¿∑„À¡à Ê
∑’Ë ‰¡à‡§¬∑√“∫¡“°àÕπ«à“¡’§«“¡‡ ’Ë¬ß·≈–¬—ß¡‘‰¥âÕ¬Ÿà„π
∫—≠™’√“¬™ ◊ËÕ¢Õß‚√ßß“π°≈ ÿà¡‡ªÑ“À¡“¬ ‡™àπ °√≥’¢Õß
‚√ßß“πº≈‘µ‰ â°√Õß‡§√◊ËÕß°√Õßπ È” ‡ªìπµâπ

§) ¢âÕ¡Ÿ≈®“°√“¬ß“π°“√‡ΩÑ“√–«—ß‚√§¢Õß
°Õß√–∫“¥«‘∑¬“

®“°·ºπ¿Ÿ¡‘∑’Ë 1 ®–‡ÀÁπ«à“®”π«πºŸâªÉ«¬‚√§ pneu-
moconiosis µ“¡√“¬ß“π°“√‡Ω Ñ“√–«—ß‚√§¢Õß°Õß
√–∫“¥«‘∑¬“¡’πâÕ¬¡“° § ◊Õ ‡æ’¬ß 2 √“¬„πªï 2532 ∑—Èßπ’È
Õ“®‡°‘¥®“°‰¡à¡’°“√√“¬ß“π‚√§‰ª¬—ß°Õß√–∫“¥«‘∑¬“
( ”π—°√–∫“¥«‘∑¬“„πªí®®ÿ∫—π) ‚¥¬·æ∑¬åºŸâ«‘π‘®©—¬ºŸâªÉ«¬

Õ¬à“ß‰√°Áµ“¡ µ—Èß·µàªï 2535 ‡ªìπµâπ¡“ ®”π«πºŸâªÉ«¬‚√§
pneumoconiosis „π√“¬ß“πœ ‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ‚¥¬
‡©æ“–µ—Èß·µàªï 2540 ∑ —Èßπ’È‡ªìπº≈®“°°“√¥”‡π‘π°“√‡ΩÑ“
√–«—ß‚√§ ‘́≈‘‚§ ‘ ‡™‘ß√ ÿ°¢Õß°ÕßÕ“™’«Õπ“¡—¬ ( ”π —°
‚√§®“°°“√ª√–°Õ∫Õ“™’æ·≈– ‘Ëß·«¥≈âÕ¡„πªí®®ÿ∫—π)
‚¥¬°“√‡¢â“‰ªµ√«® ÿ¢¿“æ§πß“π‡æ◊ËÕ§âπÀ“ºŸâªÉ«¬
„π ∂“πª√–°Õ∫°“√°≈ÿà¡‡ ’Ë¬ß‚¥¬µ√ß ÷́Ëß‡√‘Ë¡¡’§«“¡
‡¢â¡¢âπ¢÷Èπµ—Èß·µàªï 2535 ·≈–®—¥„Àâ¡’π‚¬∫“¬°“√
√≥√ß§å‡æ◊ËÕ°”®—¥‚√§´‘≈‘‚§ ‘  (silicosis eradication)
∑—Ë«ª√–‡∑»¢÷Èπ„πªï 2544 ºŸâªÉ«¬∑’Ë§âπæ∫‚¥¬°“√‡ΩÑ“
√–«—ß‡™‘ß√ ÿ°‡À≈ à“π’È¡—°‡ªìπ‚√§´‘≈‘‚§ ‘ ·∫∫‡√◊ÈÕ√—ß∑’Ë ‰¡à¡’
Õ“°“√À√◊Õ¡’Õ“°“√‰¡à√ÿπ·√ß8,20

·ºπ¿Ÿ¡‘∑’Ë 1 · ¥ß®”π«πºŸâªÉ«¬‚√§ªÕ¥®“°°“√ª√–°Õ∫Õ“™’æ (pneumoconiosis) µ“¡√“¬ß“π°“√‡Ω Ñ“√–«—ß‚√§
®“°°“√ª√–°Õ∫Õ“™’æ¢Õß°Õß√–∫“¥«‘∑¬“ √–À«à“ß æ.». 2526-2544

·À≈ àß¢âÕ¡Ÿ≈ :  °ÕßÕ“™’«Õπ“¡—¬ (2539)20 ·≈– ”π —°‚√§®“°°“√ª√–°Õ∫Õ“™’æ·≈–  ‘Ëß·«¥≈ âÕ¡ (2546)8

„π∫√√¥“ºŸâªÉ«¬∑ ’Ë‰¥â√ —∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§´‘≈‘‚§  ‘ 
∑—Èß®“°°“√‡¢â“√ —∫°“√√ —°…“„π ∂“πæ¬“∫“≈·≈–®“°
°“√‡ΩÑ“√–«—ß‡™‘ß√ÿ°π’È ¡’ 41 √“¬ („π™à«ßªï 2540-2543)
∑’Ë‡¢â“ Ÿà√–∫∫°Õß∑ÿπ‡ß‘π∑¥·∑π¢Õß ”π—°ß“π°Õß∑ÿπ‡ß‘π
∑¥·∑π·√ßß“π °√–∑√«ß·√ßß“π·≈– «— ¥‘°“√ —ß§¡

(°√–∑√«ß·√ßß“π„πªí®®ÿ∫ —π) ‡ªìπ™“¬ 19 √“¬ À≠ ‘ß
22 √“¬ ‚¥¬≈—°…≥–ß“π¢ÕßºŸâªÉ«¬‰¥â·°à º≈ ‘µÕ‘∞∑π‰ø
(18 √“¬) º≈‘µºß·√àÕ‚≈À– (18 √“¬) À≈Õ¡∑√“¬ ∑”·°â«
(1 √“¬) æàπ∑√“¬°—¥ π ‘¡‚≈À– (1 √“¬) º≈‘µ‡§√◊ËÕß  ÿ¢¿—≥±å
( 1 √“¬) ‡®“–Õÿ‚¡ß§å (1 √“¬) ·≈–‡≈◊ËÕ¬µ—¥·ºàπÀ‘π (1 √“¬)21
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·¡â«à“¢âÕ¡Ÿ≈ºŸâªÉ«¬®“°°“√‡ΩÑ“√–«—ß‡™‘ß√ ÿ°®– –∑âÕπ
¢π“¥ªí≠À“‚√§ ‘́≈‘‚§ ‘ ∑’Ë·∑â®√‘ß„πª√–‡∑»‰∑¬¡“°¢÷Èπ
·µà°ÁÕ“®¡’ªí≠À“‡√◊ËÕß§«“¡§√Õ∫§≈ÿ¡·≈–§«“¡µàÕ‡π◊ËÕß¢Õß
°“√√“¬ß“π‡π◊ËÕß®“°°“√‡Ω Ñ“√–«—ß‡™‘ß√ÿ°‡ªìπ°‘®°√√¡∑ ’Ë
µâÕß„™âß∫ª√–¡“≥ ∑√—æ¬“°√∫ÿ§§≈·≈–∑√—æ¬“°√Õ◊Ëπ
®”π«π¡“° √«¡∑ —ÈßµâÕßÕ“»—¬§«“¡µ√–Àπ —° ·≈–µ ◊Ëπµ—«¢Õß
∑—ÈßºŸâ°”Àπ¥π‚¬∫“¬ ºŸâ∫√‘À“√ ·≈–ºŸâªØ‘∫—µ‘ Õ¬à“ßµàÕ‡π◊ËÕß

ß)  ¢âÕ¡Ÿ≈‚√§´‘≈‘‚§ ‘ ®“°°“√ ”√«®
®“°°“√∑∫∑«π«√√≥°√√¡ æ∫«à“¡’√“¬ß“π

°“√ ”√«®/»÷°…“«‘®—¬‡°’Ë¬«°—∫Õ—µ√“™ÿ°°“√‡°‘¥‚√§´‘≈‘‚§  ‘ 
„πª√–‡∑»‰∑¬„π°‘®°“√ 11 ª√–‡¿∑ (µ“√“ß∑’Ë 4) §◊Õ
‚√ßß“π‚¡à∫¥¬àÕ¬À‘π °“√∑”§√°·≈–°“√·°– ≈—°À‘π
°“√∑”Õ‘∞·≈–«— ¥ÿ∑π‰ø °“√º≈‘µ°√–¥“…∑√“¬ °“√
∫¥·√à º≈ ‘µ¿—≥±å·°â« °“√∑”∑àÕ©“∫ ’́‡¡πµå °“√º≈‘µ
°√–‡∫◊ÈÕß§Õπ°√’µ ·≈–°“√∑”‡§√◊ËÕß‡§≈◊Õ∫¥‘π‡º“
(‡´√“¡‘§) ‚¥¬Àπà«¬ß“πÀ≈—°∑’Ë¥”‡π‘π°“√§◊Õ °ÕßÕ“™’«-
Õπ“¡—¬ ( ”π —°‚√§®“°°“√ª√–°Õ∫Õ“™’æ·≈–  ‘Ëß·«¥≈ âÕ¡
„πªí®®ÿ∫—π)

µ“√“ß∑ ’Ë 4 Õ—µ√“™ÿ°¢Õß‚√§´‘≈‘‚§  ‘ ®“°°“√ ”√«®„π ∂“πª√–°Õ∫°“√ª√–‡¿∑µà“ß Ê

*°ÕßÕ“™’«Õπ“¡—¬√à«¡°—∫»Ÿπ¬åÕπ“¡—¬ ‘Ëß·«¥≈ âÕ¡ 12 ‡¢µ

æ.». Àπà«¬ß“π/ºŸâ«‘®—¬ ª√–‡¿∑Õÿµ “À°√√¡ ®”π«π
(§π)

®—ßÀ«—¥ Õ—µ√“™ÿ°
(√âÕ¬≈–)

2529

2530
2532
2534

2536

2538
2538
2543
2543
2544

Õ√æ√√≥ ‡¡∏“¥‘≈°°ÿ≈ ·≈–§≥–11,22

°ÕßÕ“™’«Õπ“¡—¬20

°ÕßÕ“™’«Õπ“¡—¬20

°ÕßÕ“™’«Õπ“¡—¬20

π“√ ’√—µπå  ‚Õ¿“…’ ·≈–§≥–11

≥√ß§å»—°¥‘Ï  Õ—ß§ ÿ«æ≈“  ·≈–§≥–23

«‘™—¬  ‡Õ°æ≈“°√ ·≈–§≥–24

∑. ¬‘Ëß√—µπ ÿ¢ ·≈–§≥–25

°ÕßÕ“™’«Õπ“¡—¬*8

°ÕßÕ“™’«Õπ“¡—¬*8

§√°À‘π
º≈‘µ°√–¥“…∑√“¬
º≈‘µ«— ¥ÿ∑π‰ø
‚¡à∫¥¬àÕ¬À‘π
§√°À‘π
∫¥·√ à
º≈‘µ¿—≥±å·°â«

‚¡à∫¥¬àÕ¬À‘π
§√°À‘π
∑àÕ‡À≈ Á°©“∫´’‡¡πµå
°√–‡∫◊ÈÕß§Õπ°√’µ
‡À¡◊Õß≈‘°‰πµå
‡´√“¡‘§
‚¡à∫¥¬àÕ¬À‘π
Õ‘∞∑π‰ø
·°– ≈—°À‘π
‰¡à√–∫ÿ
‰¡à√–∫ÿ

æ–‡¬“
°√ ÿß‡∑æ¡À“π§√
?
 √–∫ ÿ√’
æ–‡¬“
π§√ª∞¡
ª∑ÿ¡∏“π’
 ¡ÿ∑√ª√“°“√
™≈∫ÿ√’
∑—Ë«ª√–‡∑»
-
-
∑—Ë«ª√–‡∑»
≈”ª“ß
-
 √–∫ ÿ√’
 ¡ÿ∑√ª√“°“√
™≈∫ÿ√’
∑—Ë«ª√–‡∑»
∑—Ë«ª√–‡∑»

266
?
?
?
?
90
106

1,866
72
117
344
105
97
678
67
97

2,294
4,572

21.0
46.0
9.5
15.0
35.0
18.9
0

7.9
15.2
4.3
0.6
1.9
0
9.0
28.4
2.0
3.9
1.7
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°‘®°“√∑’Ë¡’°“√ ”√«®·≈–»÷°…“«‘®—¬¡“°∑’Ë  ÿ¥§◊Õ
‚√ßß“π‚¡à∫¥¬àÕ¬À‘π ‡π◊ËÕß®“°‡ªìπ°‘®°“√∑’Ë¡’°√–®“¬
Õ¬Ÿà∑—Ë«ª√–‡∑»·≈–¡’ª√ ‘¡“≥¡≈æ‘…∑“ßΩ ÿÉπ∑ —Èß„π·≈–
πÕ°‚√ßß“π Ÿß¥—ß°≈à“«¢â“ßµâπ ‚¥¬æ∫Õ—µ√“™ÿ°¢Õß‚√§
ª√–¡“≥√âÕ¬≈– 8-15 °“√∑’ËÕ—µ√“™ÿ°¢Õß‚√§‰¡à Ÿß¡“°
„π°‘®°“√ª√–‡¿∑π ’È Õ“®‡π◊ËÕß®“°À‘π∑’Ëπ”¡“‚¡à∫¥·≈–
¬àÕ¬π—Èπ à«π„À≠à‡ªìπÀ‘πªŸπ ÷́Ëß¡’·§≈‡´’¬¡§“√å∫Õ‡πµ
‡ªìπÕß§åª√–°Õ∫À≈—°·≈–¡’́ ‘≈‘°“„πª√‘¡“≥µË”10 ΩÿÉπ∑’Ë‡°‘¥
¢÷Èπ®÷ß¡’§«“¡‡ªìπÕ—πµ√“¬µàÕ‡π◊ÈÕ‡¬ ◊ËÕªÕ¥‰¡à¡“°

Õ—µ√“™ÿ°¢Õß‚√§ ‘́≈‘‚§ ‘  Ÿß¡“°„π°‘®°“√∑”§√°À‘π
‚¥¬¡’Õ—µ√“™ÿ°¢Õß‚√§ª√–¡“≥√âÕ¬≈– 15-46 ∑—Èßπ’È
‡π◊ËÕß®“°À‘π∑’Ëπ”¡“„™â‡ªìπ«—µ∂ ÿ¥‘∫„π°“√∑”§√°¡—°
‡ªìπÀ‘π∑ ’Ë¡’§«“¡·¢Áß¡“°·≈–¡’ª√ ‘¡“≥´‘≈‘°“‡ªìπ  à«π
ª√–°Õ∫∑’Ë ”§—≠ ‡™àπ À‘π∑√“¬·≈–À‘π·°√π‘µ ‡¡Á¥ΩÿÉπ
∑ ’Ë ·µ°µ—«®“°°“√¢—¥À√◊ÕªÉπ¥â«¬‡§√◊Ë Õß¡ ◊Õ‰øøÑ“
(‡™àπ À‘π‡®’¬À√◊Õ‡§√◊ËÕß¢—¥‰øøÑ“) ®–¡’¢π“¥‡≈ Á°¡“°
 “¡“√∂‡¢â“ Ÿà‡π◊ÈÕ‡¬◊ËÕªÕ¥‰¥â¥’ ·≈–¡’ reactivity ∑ ’Ë
∫√‘‡«≥æ ◊Èπº‘«Õ≥ Ÿ  Ÿß

‚√ßß“πº≈‘µÕ‘∞·≈–«— ¥ÿ∑π‰ø°Á¡’Õ—µ√“™ÿ°¢Õß‚√§
´‘≈‘‚§ ‘ §àÕπ¢â“ß  Ÿß‡™àπ°—π § ◊Õ ª√–¡“≥√ âÕ¬≈– 9-28

‡ªìπ∑’Ëπà“ —ß‡°µ«à“ ‰¡à¡’√“¬ß“π°“√ ”√«®Õ—µ√“™ÿ°
¢Õß‚√§´‘≈‘‚§  ‘ „π°‘®°“√ª√–‡¿∑‡À¡ ◊Õß·√à‡≈¬ ∑—ÈßÊ ∑ ’Ë
‡ªìπ°‘®°“√∑ ’Ë¡’§«“¡‡  ’Ë¬ß  Ÿß¡“° ·≈–√“¬ß“πºŸâªÉ«¬„π
√–¬–·√° Ê °Á‡°‘¥¢÷Èπ„π°‘®°“√ª√–‡¿∑‡À¡ ◊Õß ∑ —Èßπ’ÈÕ“®
‡π◊ËÕß®“°∑ ’Ëµ—Èß¢Õß‡À¡◊ÕßÕ¬Ÿà„π∫√ ‘‡«≥¿Ÿ‡¢“À√◊ÕªÉ“≈÷°´÷Ëß
‰¡à –¥«°∑’Ë®–‡¢â“‰ª¥”‡π‘πß“π¥â“πÕ“™’«Õπ“¡—¬

 √ÿª
´‘≈‘‚§ ‘  ‡ªìπ‚√§ªÕ¥®“°°“√ª√–°Õ∫Õ“™’æ

¥÷°¥”∫√√æå∑’Ë¡’°“√‡°‘¥¢÷Èπ„πª√–‡∑»‰∑¬Õ¬à“ßµàÕ‡π◊ËÕß
¡“µ—Èß·µàÕ¥’µ®π∂÷ßªí®®ÿ∫—π °“√§âπæ∫ºŸâªÉ«¬®”π«π¡“°
‚¥¬°“√§âπÀ“ºŸâªÉ«¬‡™‘ß√ÿ°µ—Èß·µàªï æ.». 2540 ‡ªìπµâπ¡“
∫àß∫Õ°‡ªìππ —¬«à“‚√§π’È®–¬—ß‡ªìπªí≠À“¥â“πÕ“™’«Õπ“¡—¬
¢Õßª√–‡∑»‰∑¬Õ’°‡ªìπ‡«≈“π“π „π√–¬–·√°‚√§‡°‘¥
¢÷Èπ„πª√–‡¿∑°‘®°“√∑ ’Ë∑√“∫°—π¥’Õ¬Ÿà·≈â««à“¡’°“√  —¡º— 
ΩÿÉπÀ‘π®“°°“√∑”ß“π·≈–‡  ’Ë¬ßµàÕ‚√§´‘≈‘‚§ ‘  Ÿß ‡™àπ
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∫∑§—¥¬àÕ: «—≥‚√§‡ªìπªí≠À“∑“ß¥â“π “∏“√≥  ÿ¢·≈–‡ªìπ‚√§µ‘¥‡™◊ÈÕ©«¬‚Õ°“ „πºŸâµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ „π 5 ªï∑’Ëºà“π¡“
°“√‡æ‘Ë¡¢÷Èπ¢ÕßÕÿ∫—µ‘°“√≥å«—≥‚√§π—ÈπÀπ÷Ëß„π “¡‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ Õ’°∑ —Èß«—≥‚√§¬—ß‡ªìπ “‡Àµÿπ”„π°“√
‡ ’¬™’«‘µ„π°≈ ÿà¡ºŸâµ‘¥‡™ ◊ÈÕ‡Õ™‰Õ«’„πÕ—ø√‘°“·≈–‡Õ‡™’¬ ¥—ßπ—Èπ®÷ßµâÕß¡’¡“µ√°“√°“√ªÑÕß°—π §«∫§ÿ¡·≈–√ —°…“«—≥‚√§
Õ¬à“ß¡’ª√– ‘∑∏‘º≈ °“√¬Õ¡√ —∫„π°“√√—°…“√–¬–‡¢â¡¢âπÕ¬à“ßµàÕ‡π◊ËÕß¢ÕßºŸâªÉ«¬π—∫«à“‡ªìπ  ‘Ëß ”§—≠ ‡æ√“–™à«¬≈¥
ªí≠À“°“√·æ√ à°√–®“¬‡™◊ÈÕ‰ª  Ÿà∫ÿ§§≈¢â“ß‡§’¬ß °“√¥◊ÈÕµàÕ¬“√—°…“«—≥‚√§À≈“¬¢π“π (MDR-TB)

ºŸâªÉ«¬·≈–«‘∏’°“√: ‡ªìπ°“√«‘®—¬·∫∫¿“§µ—¥¢«“ß (Cross-Sectional) „πºŸâªÉ«¬«—≥‚√§ªÕ¥∑ ’Ëµ‘¥‡™ ◊ÈÕ‡Õ™‰Õ«’ ¡’Õ“¬ÿ√–À«à“ß
15-65 ªï∑’Ë¢÷Èπ∑–‡∫’¬π°“√√ —°…“‡ªìπºŸâªÉ«¬„À¡à‡ ¡À–∫«° µ—Èß·µà«—π∑’Ë 1 ¡‘∂ÿπ“¬π 2543 ∂ ÷ß 31 ¡’π“§¡ 2544 ®”π«π
100 √“¬

º≈°“√»÷°…“: ºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ Õ“¬ÿ 30-40 ªï √âÕ¬≈– 51 ‡æ»™“¬√âÕ¬≈– 64 °“√»÷°…“√–¥—∫
ª√–∂¡»÷°…“À√◊ÕµË”°«à“√âÕ¬≈– 72 Õ“™’æ√ —∫®â“ß√âÕ¬≈– 44 √“¬‰¥âµàÕ‡¥◊Õπ < 5,000 ∫“∑ √ âÕ¬≈– 59 ‰¡à¡’√“¬‰¥â
√âÕ¬≈– 30 §«“¡√ ÿπ·√ß¢Õß«—≥‚√§ªÕ¥√–¥—∫  Ÿß√âÕ¬≈– 56 „π¢≥–∑ ’Ë§«“¡√ÿπ·√ß¢Õß‚√§‡Õ¥ å√–¥—∫µË”√âÕ¬≈– 97
ºŸâªÉ«¬∑’Ë Ÿ∫∫ÿÀ√ ’Ë ¥◊Ë¡ ÿ√“ ‡ æ  ‘Ëß‡ æµ‘¥ À√◊Õ¡’Õ“°“√¢â“ß‡§’¬ß¢Õß¬“„Àâ°“√¬Õ¡√ —∫„π°“√√ —°…“Õ¬à“ßµàÕ‡π◊ËÕßµË” ∑ —»π§µ‘
¢ÕßºŸâªÉ«¬∑ ’Ë‡ÀÁπ¥â«¬°—∫®”π«π‡¡Á¥¬“∑’Ë„™â√—°…“«—≥‚√§„Àâ°“√¬Õ¡√—∫√âÕ¬≈– 93 ºŸâªÉ«¬∑’Ë‡ÀÁπ¥â«¬°—∫¢π“¥¢Õß‡¡Á¥¬“
∑ ’Ë „™â√—°…“„Àâ°“√¬Õ¡√—∫√ âÕ¬≈– 88.3  à«πªí®®—¬∑ ’Ë¡’§«“¡ —¡æ—π∏å°—∫°“√¬Õ¡√—∫„π°“√√—°…“«—≥‚√§„π√–¬–‡¢â¡¢âπ
Õ¬à“ßµàÕ‡π◊ËÕß ‰¥â·°à®”π«π¢Õß‡¡Á¥¬“∑’Ë„™â√—°…“«—≥‚√§ªÕ¥ (p-value = 0.020)
 √ÿª: ºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ ∑’Ë Ÿ∫∫ ÿÀ√’Ë ¥◊Ë¡  ÿ√“ ‡ æ  ‘Ëß‡ æµ‘¥ À√◊Õ¡’Õ“°“√¢â“ß‡§’¬ß¢Õß¬“√—°…“«—≥‚√§
§«√‰¥â√—∫°“√¥Ÿ·≈ µ‘¥µ“¡ ‡¬’Ë¬¡∫ â“π®“°‡®â“Àπ â“∑ ’Ë “∏“√≥  ÿ¢Õ¬à“ß„°≈ â™‘¥‚¥¬‡©æ“–„π™à«ß°“√√ —°…“√–¬–‡¢â¡¢âπ
·≈–‡®â“Àπâ“∑’Ë “∏“√≥ ÿ¢§«√„Àâ§”·π–π”„π°“√√—°…“«—≥‚√§·°àºŸâªÉ«¬∑ÿ°√“¬‡æ◊ËÕ„Àâ¡’∑—»π§µ‘∑ ’Ë∂Ÿ°µâÕßµàÕ°“√√—°…“
·≈–√—∫∑√“∫®”π«π¢Õß‡¡Á¥¬“∑’ËµâÕß√—∫ª√–∑“π„π·µà≈–«—π °àÕ„Àâ‡°‘¥°“√¬Õ¡√—∫„π°“√√—°…“«—≥‚√§Õ¬à“ßµàÕ‡π◊ËÕß

°“√¬Õ¡√—∫„π°“√√—°…“Õ¬à“ßµàÕ‡π◊ËÕß¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥
∑’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’

«“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫—¥«‘°ƒµ
Thai Journal of Tuberculosis
Chest Diseases and Critical Care

«‘≈“«√√≥  ¡∑√ß «∑.¡.
¿“ °√ Õ—§√‡ «’ æ.∫.

∫ÿ≠‡™‘¥ °≈ —¥æà«ß «∑.¡.

 ”π —°‚√§‡Õ¥  å«—≥‚√§·≈–‚√§µ‘¥µàÕ∑“ß‡æ»  —¡æ—π∏å °√¡§«∫§ÿ¡‚√§ °√–∑√«ß “∏“√≥ ÿ¢

√—∫‰«âµ’æ‘¡æå‡¡ ◊ËÕ«—π∑’Ë 18 °√°Æ“§¡ 2546



118  «‘≈“«√√≥  ¡∑√ß  ·≈–§≥–                                                         «“√ “√«—≥‚√§ ‚√§∑√«ßÕ°·≈–‡«™∫”∫ —¥«‘°ƒµ

Abstract:  Somsong W, Akarasewi P and Kladphuang B. Compliance to treatment of tuberculosis
patients with HIV positive. Thai J Tuberc Chest Dis and Crit Care 2004; 25:117-125
Bureau of AIDS TB and STIs, Department of Disease Control, Ministry of Public Health.

Background:  Tuberculosis remains a public health problem of enormous magnitude in the South-East
Asia Region. Tuberculosis is the major opportunistic infection of HIV infected persons worldwide.
One-third of the increase in the incidence of TB in the last five years can be attributed to HIV. This
causes problems to TB control program, not only the effective treatment but also the inability to
reduce transmission of TB. In addition, the occurrence of multi-drug resistance was increased. These
problems could create huge burden to the patients as well as the public health of Thailand.

Method:  This cross-sectional study. The subjects had been newly registered for a 6-9 months
course of chemotherapy. The one hundred smear positive cases had already completed an initial
phase tuberculosis treatment and registered tuberculosis treatment between 1 June 2000 to
31 March 2001.

Results: The pulmonary tuberculosis patients with HIV positive were 30-40 year old (51%). About
two-third, 64 per cent, were male. More than two-third (72%) had primary level or less. More than
two-fifth (44%) worked as laborers. Fifty-nine per cent of the respondents had a monthly income
of less than 5,000 baht, 30 per cent had no income. The patients with severe levels of severity of
tuberculosis accounted for 56 per cent. The patients with mild levels of severity of AIDS accounted
for 97 per cent. The patients who were smoking, alcohol consumption, drug addiction and side
effect had low compliance to treatment. The compliance of patients who had a good attitude on
appropriate number of medicine for treatment were 93 per cent. The compliance of patients who
had a good attitude on appropriate size of medicine for treatment were 88.3 per cent. The factor
significantly associated with the compliance to tuberculosis treatment was number of medicines
(p-value = 0.020).

As results of this study, we found that the patients had a good compliance toward treatment
because they accepted and agreed with the number of the medicine for tuberculosis treatment.
Therefore, health workers should emphasize more advice about the correct tuberculosis treatment in
order to increase the patients recognition on the importance of the treatment which will result in a
higher percentage of compliance to tuberculosis treatment according to the National Tuberculosis
Program.

Results:  The pulmonary tuberculosis patients with HIV positive were 30-40 year old (51%).  About
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∫∑π”
¢âÕ¡Ÿ≈¢ÕßÕß§å°“√Õπ“¡—¬‚≈° (World Health Organi-

zation : WHO) „πªï æ.». 2534 æ∫«à“ª√–™“°√∑—Ë«‚≈°
ª√–¡“≥Àπ÷Ëß„π “¡µ‘¥‡™ ◊ÈÕ«—≥‚√§ ·µà≈–ªï®–¡’ºŸâªÉ«¬
∑’Ë‡ªìπ«—≥‚√§ª√–¡“≥ 8 ≈ â“π§π∑ —Ë«‚≈°·≈–‡ ’¬™’«‘µ¡“°
°«à“ 2 ≈â“π§π1 ªí®®ÿ∫—π ∂“π°“√≥ å°“√·æ√ à√–∫“¥¢Õß
‚√§‡Õ¥ å¡“°¢÷Èπ  àßº≈„Àâ ∂“π°“√≥å«—≥‚√§‡≈«√â“¬≈ß
‡π◊ËÕß®“°«—≥‚√§‡ªìπ‚√§µ‘¥‡™ ◊ÈÕ©«¬‚Õ°“ „πºŸâªÉ«¬‚√§
‡Õ¥  å„π√–¬– 5 ªï∑’Ëºà“π¡“°“√‡æ‘Ë¡¢÷Èπ¢ÕßÕÿ∫—µ‘°“√≥å
«—≥‚√§π—Èπ Àπ÷Ëß„π “¡‡°‘¥®“°ªí®®—¬°“√µ‘¥‡™◊ÈÕ Human
Immunodeficiency Virus : HIV ´÷Ëß§π∑’Ë HIV-positive
·≈–µ‘¥‡™◊ÈÕ«—≥‚√§√à«¡°—π¡’ ‚Õ°“ ®–ªÉ«¬‡ªìπ«—≥‚√§
30 ‡∑ à“¢Õß§π∑’Ë HIV-negative   „πªï æ.». 2540  ª√–¡“≥
31 ≈ â“π§π∑—Ë«‚≈°µ‘¥‡™ ◊ÈÕ HIV ·≈–Àπ ÷Ëß„π “¡¡’°“√
µ‘¥‡™◊ÈÕ«—≥‚√§√à«¡¥â«¬ ·≈–«—≥‚√§¬—ß‡ªìπ “‡Àµÿπ”„π
°“√‡ ’¬™’«‘µ„π°≈ÿà¡ºŸâµ‘¥‡™◊ÈÕ HIV „πÕ—ø√ ‘°“·≈–‡Õ‡™’¬2

„πªï æ.». 2540 Õ—µ√“Õÿ∫—µ‘°“√≥å (incidence rate)
¢ÕßºŸâªÉ«¬«—≥‚√§∑ ’Ëµ√«®æ∫‡™ ◊ÈÕ„π‡ ¡À–„πª√–‡∑»‰∑¬
¡’ª√–¡“≥ 70 µàÕ· πª√–™“°√3 „π®”π«ππ’Èª√–¡“≥
§√÷ËßÀπ÷Ëß®–‡ªìπºŸâªÉ«¬«—≥‚√§„π√–¬–·æ√ à‡™◊ÈÕ ¡’ª√–¡“≥
√âÕ¬≈– 50 ‡∑à“π —Èπ∑’Ë√ —∫°“√√—°…“4 Õ’°∑—Èßªí≠À“°“√√–∫“¥
¢Õß‚√§‡Õ¥ å¡’º≈°√–∑∫µàÕ√–∫“¥«‘∑¬“«—≥‚√§Õ¬à“ß
√ÿπ·√ß ∑”„Àâ°“√§«∫§ÿ¡«—≥‚√§¬“°¡“°¢÷Èπ ‚Õ°“ ·æ√ à
√–∫“¥‰ª Ÿàª√–™“°√∑—Ë«‰ª®–‡√‘Ë¡  Ÿß¢÷Èπ ®“°√“¬ß“π¢Õß
 ”π—°‚√§‡Õ¥  å«—≥‚√§·≈–‚√§µ‘¥µàÕ∑“ß‡æ»  —¡æ—π∏å·≈–
 ”π—°ß“π§«∫§ÿ¡ªÑÕß°—π‚√§ √–À«à“ßªï æ.». 2532-2540
æ∫«à“Õ—µ√“°“√µ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ „πºŸâªÉ«¬«—≥‚√§√“¬„À¡à¡’
·π«‚πâ¡‡æ‘Ë¡¢÷Èπ ‚¥¬„πªï æ.». 2532 Õ—µ√“√«¡∑ —Èß
ª√–‡∑»ª√–¡“≥√âÕ¬≈– 3.1 ‡æ‘Ë¡¢÷Èπ‡ªìπ√ âÕ¬≈– 16.8 „π
ªï æ.». 25403 ®“°√“¬ß“πºŸâªÉ«¬«—≥‚√§√“¬„À¡à„π 6
®—ßÀ«—¥¢Õß¿“§‡Àπ◊ÕµÕπ∫π∑ ’Ë¡’°“√√–∫“¥¢Õß‚√§‡Õ¥  å
√ÿπ·√ß ¡’·π«‚πâ¡ Ÿß¢÷Èπµ—Èß·µàªï æ.». 2534 ·≈–æ∫
Õ—µ√“µ“¬¢ÕßºŸâªÉ«¬«—≥‚√§∑’Ëµ‘¥‡™ ◊ÈÕ‡Õ™‰Õ«’√à«¡¥â«¬
ª√–¡“≥√âÕ¬≈– 303

 ∂“π°“√≥å¥—ß°≈à“« ®”‡ªìπÕ¬à“ß¬‘Ëß∑’ËµâÕß¡’¡“µ√°“√
§«∫§ÿ¡ªÑÕß°—π √—°…“ºŸâªÉ«¬«—≥‚√§∑’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’Õ¬à“ß

¡’ª√–  ‘∑∏‘¿“æ·≈–ª√–  ‘∑∏‘º≈ °√–∑√«ß “∏“√≥  ÿ¢ ‰¥â
°”Àπ¥·ºπß“π«—≥‚√§·Ààß™“µ‘ (National Tuberculosis
Program : NTP) ¿“¬À≈ —ß°“√ ”√«®«—≥‚√§¥â“π√–∫“¥
«‘∑¬“‡ªìπ§√—Èß·√° √–À«à“ßªï æ.». 2503-2507 ‰¥â¥”‡π‘π
°“√µ“¡ NTP µ—Èß·µàªï æ.». 2510 °“√√ —°…“«—≥‚√§„π
ªí®®ÿ∫ —π‡πâπ°“√√—°…“«—≥‚√§¥â«¬√–∫∫¬“√–¬– —Èπ·∫∫¡’
æ’Ë‡≈’È¬ß (Directly Observed Treatment, Short Course :
DOTS) ‡√‘Ë¡„™âµ“¡¢âÕ‡ πÕ·π–¢Õß WHO µ—Èß·µàªï æ.».
2539 ºŸâªÉ«¬«—≥‚√§µâÕß√ —∫ª√–∑“π¬“µ‘¥µàÕ°—π∑ÿ°«—π®π
§√∫√–¬–‡«≈“ 6-9 ‡¥◊Õπ (µ“¡√–∫∫°“√√ —°…“«—≥‚√§
¥â«¬√–∫∫¬“√–¬– —Èπ) ¥—ßπ—Èπ °“√¬Õ¡√ —∫„π°“√√—°…“
Õ¬à“ßµàÕ‡π◊ËÕß¢ÕßºŸâªÉ«¬π—∫«à“‡ªìπ ‘Ëß ”§—≠ ‡¡◊ËÕºŸâªÉ«¬
√ —°…“‰¡àµàÕ‡π◊ËÕßµ“¡·ºπ°“√√—°…“¢Õß·æ∑¬å ‡™◊ÈÕ«—≥‚√§
 “¡“√∂·æ√à°√–®“¬‰ª Ÿà∫ÿ§§≈¢â“ß‡§’¬ß‰¥â ´÷ËßºŸâ∑’Ë√—∫°“√
√ —°…“‰¡àÀ“¬¢“¥ 1 §π  “¡“√∂·æ√à‡™◊ÈÕ«—≥‚√§ Ÿà∫ÿ§§≈Õ ◊Ëπ
10-15 §πµàÕªï4 √«¡∑ —Èß°àÕ„Àâ‡°‘¥ªí≠À“°“√¥ ◊ÈÕ¬“√ —°…“
«—≥‚√§À≈“¬¢π“π (Multidrug Resistant  Tuberculosis :
MDR-TB) ‚¥¬‡©æ“–ºŸâªÉ«¬«—≥‚√§∑’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’
°àÕ„Àâ‡°‘¥ªí≠À“¥â“π “∏“√≥  ÿ¢µ“¡¡“ „™â¬“√—°…“
«—≥‚√§∑’Ë¡’√“§“·æß¢÷Èπ ¡’ƒ∑∏‘Ï¢â“ß‡§’¬ß Ÿß √–¬–‡«≈“„π
°“√√ —°…“¬“«π“π¢÷Èπ  §à“„™â®à“¬∑ ’Ë„™â√—°…“ºŸâªÉ«¬¥◊ÈÕ¬“ 1 √“¬
 “¡“√∂„™â√—°…“ºŸâªÉ«¬«—≥‚√§∑—Ë«‰ª‰¥â∂÷ß 10-30 √“¬5 ªí≠À“
‡À≈à“π’È°àÕ„Àâ‡°‘¥º≈‡ ’¬À“¬µàÕß“π “∏“√≥ ÿ¢¢Õß‰∑¬

ºŸâªÉ«¬·≈–«‘∏ ’°“√
√Ÿª·∫∫°“√«‘®—¬·∫∫¿“§µ—¥¢«“ß (cross-sectional

study) „πºŸâªÉ«¬«—≥‚√§ªÕ¥∑ ’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’¡’Õ“¬ÿ√–À«à“ß
15-65 ªï ∑’Ë¢÷Èπ∑–‡∫ ’¬π°“√√—°…“‡ªìπºŸâªÉ«¬„À¡à‡ ¡À–∫«°
(new smear positive) µ—Èß·µà«—π∑’Ë 1 ¡‘∂ÿπ“¬π 2543 ∂÷ß
«—π∑’Ë 31 ¡’π“§¡ 2544 ‚¥¬√—°…“«—≥‚√§ªÕ¥¥â«¬√–∫∫
¬“√–¬– —Èπ 6-9 ‡¥◊Õπ

§”®”°—¥§«“¡
1. ºŸâªÉ«¬«—≥‚√§ªÕ¥∑ ’Ëµ‘¥‡™ ◊ÈÕ‡Õ™‰Õ«’ 6 À¡“¬∂ ÷ß

ºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’„π°√–· ‚≈À‘µ®“°
°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫ —µ‘°“√‚¥¬«‘∏’ ELISA ·≈–
µ√«®¬ ◊π¬—π¥â«¬ western blot
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2. °“√¬Õ¡√ —∫„π°“√√—°…“Õ¬à“ßµàÕ‡π◊ËÕß (compli-
ance to TB treatment)7 À¡“¬∂ ÷ß ºŸâªÉ«¬«—≥‚√§ªÕ¥¡“
µ√«®°àÕπ°”Àπ¥π—¥À¡“¬ µ√ßµ“¡π—¥À¡“¬ À√◊Õ¡“
µ√«®À≈—ß°”Àπ¥π —¥À¡“¬Õ¬à“ßπâÕ¬ 1   —ª¥“Àå ·≈–ºŸâªÉ«¬
√—∫ª√–∑“π¬“√ —°…“«—≥‚√§ªÕ¥§√∫∂ â«π∑ ÿ°«—πÀ√◊Õ‰¡à‰¥â
√—∫ª√–∑“π¬“πâÕ¬°«à“ 1   —ª¥“Àå „π√–¬–‡¢â¡¢âπ (initial
phase) ¢Õß°“√√—°…“ (2-3 ‡¥◊Õπ) ®“°À≈—°∞“π°“√√“¬ß“π
„π treatment card ·≈–°“√ —¡¿“…≥ å

3. ∑ —»π§µ‘¢ÕßºŸâªÉ«¬µàÕ¬“√ —°…“«—≥‚√§ À¡“¬∂ ÷ß
§«“¡§‘¥‡ÀÁπ¢ÕßºŸâªÉ«¬µàÕ¬“∑’Ë„™â„π°“√√ —°…“«—≥‚√§ ∑ —Èß
®”π«π·≈–¢π“¥¢Õß‡¡Á¥¬“∑’Ë„™â√—∫ª√–∑“π„π·µà≈–«—π

4. æƒµ‘°√√¡¥â“π  ÿ¢¿“æ8 À¡“¬∂ ÷ß æƒµ‘°√√¡„π
°“√ Ÿ∫∫ÿÀ√’Ë ¥◊Ë¡  ÿ√“ ‡ æ ‘Ëß‡ æµ‘¥µà“ß Ê „π™à«ß 2-3 ‡¥◊Õπ
·√°¢Õß°“√√—°…“«—≥‚√§ªÕ¥

º≈°“√»÷°…“
ºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ ®”π«π 100 √“¬

∑”°“√√«∫√«¡¢âÕ¡Ÿ≈‚¥¬°“√ — ¡¿“…≥å ºŸâªÉ«¬∑ ’Ë ¢÷Èπ
∑–‡∫’¬π°“√√—°…“«—≥‚√§®“° 7  ∂“π∫√ ‘°“√ “∏“√≥ ÿ¢
∑ ’Ë√—∫∫√‘°“√ºŸâªÉ«¬‚√§‡Õ¥  å®”π«π¡“° ¥—ßµ“√“ß∑’Ë 1

ºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ ∑’Ë∑”°“√»÷°…“
„Àâ°“√¬Õ¡√—∫„π°“√√—°…“«—≥‚√§ªÕ¥√«¡√âÕ¬≈– 83
ºŸâªÉ«¬¡’Õ“¬ÿ√–À«à“ß 20-60 ªï ´÷Ëß¡’§à“‡©≈’Ë¬ 32.11 ªï
 à«π¡“°√âÕ¬≈– 51 ‡ªìπ°≈ÿà¡™à«ßÕ“¬ÿ 30-40 ªï ·µà°≈ÿà¡∑’Ë
„Àâ°“√¬Õ¡√—∫¡“°∑’Ë ÿ¥‰¥â·°à °≈ÿà¡∑ ’Ë¡’Õ“¬ÿπâÕ¬°«à“ 30 ªï
‡æ»™“¬¡’®”π«π¡“°∑’Ë ÿ¥√âÕ¬≈– 64 ‡æ»À≠ ‘ß√âÕ¬≈– 36
°“√¬Õ¡√—∫„π°“√√—°…“¢Õß°≈ÿà¡‡æ»™“¬√âÕ¬≈– 84.4
¡“°°«à“¢Õß°≈ ÿà¡‡æ»À≠ ‘ß√âÕ¬≈– 80.6 √–¥—∫°“√»÷°…“
 à«π¡“° √–¥—∫ª√–∂¡»÷°…“À√◊ÕµË”°«à“√âÕ¬≈– 72 °“√
¬Õ¡√ —∫πâÕ¬°«à“√–¥—∫¡—∏¬¡»÷°…“À√◊Õ  Ÿß°«à“ Õ“™’æ
√—∫®â“ß¡“°∑’Ë  ÿ¥√âÕ¬≈– 44 ·≈–‡ªìπ°≈ÿà¡∑’Ë„Àâ°“√¬Õ¡√—∫
¡“°∑ ’Ë  ÿ¥‡™àπ°—π√ âÕ¬≈– 86.4 √“¬‰¥âµàÕ‡¥ ◊Õππ âÕ¬°«à“ 5,000
∫“∑ √ âÕ¬≈– 59 √Õß≈ß¡“‰¡à¡’√“¬‰¥â√âÕ¬≈– 30 √“¬‰¥â
‡©≈’Ë¬µàÕ‡¥ ◊Õπ ‡∑à“°—∫ 2,160 ∫“∑ ·µà°≈ÿà¡∑ ’Ë„Àâ°“√¬Õ¡√—∫
¡“°∑’Ë ÿ¥§ ◊Õ°≈ÿà¡∑ ’Ë¡’√“¬‰¥â¡“°°«à“ 5,000 ∫“∑ √ âÕ¬≈– 90.9

°“√«‘®—¬æ∫«à“ Õ“¬ÿ ‡æ» √–¥—∫°“√»÷°…“ Õ“™’æ √“¬‰¥â
µàÕ‡¥ ◊Õπ ‰¡à¡’§«“¡  —¡æ—π∏å∑“ß ∂ ‘µ‘°—∫°“√¬Õ¡√ —∫„π°“√
√—°…“«—≥‚√§√–¬–‡¢â¡¢âπ¢ÕßºŸâªÉ«¬«—≥‚√§ªÕ¥∑ ’Ëµ‘¥‡™ ◊ÈÕ
‡Õ™‰Õ«’ (¥—ßµ“√“ß∑’Ë 2)

µ“√“ß∑ ’Ë 1  ®”π«π·≈–√ âÕ¬≈–¢Õß°≈ÿà¡»÷°…“ ®”·π°µ“¡ ∂“π∫√‘°“√ “∏“√≥ ÿ¢

28 (28.0)
29 (29.0)
5 (5.0)
6 (6.0)

15 (15.0)
14 (14.0)
3 (3.0)

100 (100.0)

®”π«π (√ âÕ¬≈–) ∂“π∫√ ‘°“√ “∏“√≥ ÿ¢

 ∂“∫ —π∫”√“»π√“¥Ÿ√
‚√ßæ¬“∫“≈‡™’¬ß√“¬ª√–™“πÿ‡§√“–Àå
‚√ßæ¬“∫“≈æ“π
‚√ßæ¬“∫“≈‡«’¬ßªÉ“‡ªÑ“
‚√ßæ¬“∫“≈æ–‡¬“
‚√ßæ¬“∫“≈®ÿπ
‚√ßæ¬“∫“≈‡™’¬ß§”

            √«¡
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§«“¡√ÿπ·√ß¢Õß«—≥‚√§ªÕ¥®”·π°§–·ππÕÕ°‡ªìπ
2 √–¥—∫µ“¡Õ“°“√¢Õß«—≥‚√§ º≈°“√µ√«®‡ ¡À– (AFB)
·≈–º≈°“√∂ à“¬¿“æ√ —ß ’∑√«ßÕ° (CXR) ‰¥â·°à √–¥—∫µË”¡’
§à“√–À«à“ß 2-8 §–·ππ √–¥—∫ Ÿß¡’§à“√–À«à“ß 9-14 §–·ππ
 à«π§«“¡√ ÿπ·√ß¢Õß‚√§‡Õ¥  å®”·π°ÕÕ°‡ªìπ 2 √–¥—∫
µ“¡Õ“°“√ Õ“°“√· ¥ß¢Õß‚√§‡Õ¥ å ‰¥â·°à √–¥—∫µË”
¡’§à“√–À«à“ß 0-7 §–·ππ √–¥—∫ Ÿß¡’§à“√–À«à“ß 8-14
§–·ππ

µ“√“ß∑’Ë 3 · ¥ß§«“¡√ÿπ·√ß¢Õß«—≥‚√§ªÕ¥¢Õß
°≈ÿà¡»÷°…“Õ¬Ÿà„π√–¥—∫  Ÿß‡ªìπ  à«π¡“°√ âÕ¬≈– 56 ·≈–¡’
°“√¬Õ¡√ —∫πâÕ¬°«à“°≈ ÿà¡∑ ’Ë¡’§«“¡√ ÿπ·√ß¢Õß«—≥‚√§ªÕ¥
√–¥—∫µË” §«“¡√ÿπ·√ß¢Õß‚√§‡Õ¥  å√âÕ¬≈– 97 Õ¬Ÿà„π
√–¥—∫µË” ·µà°“√¬Õ¡√—∫„π°“√√—°…“°≈ÿà¡∑’Ë¡’§«“¡√ÿπ·√ß
¢Õß‚√§‡Õ¥ å√–¥—∫ Ÿß¡’¡“°°«à“ °“√«‘®—¬π’È ‰¡àæ∫§«“¡ —¡æ—π∏å
√–À«à“ß§«“¡√ ÿπ·√ß¢Õß‚√§°—∫°“√¬Õ¡√ —∫„π°“√√ —°…“
Õ¬à“ßµàÕ‡π◊ËÕß

µ“√“ß∑ ’Ë 2  ®”π«π·≈–√ âÕ¬≈–¢Õß°“√¬Õ¡√ —∫„π°“√√—°…“®”·π°µ“¡≈—°…≥–∑ —Ë«‰ª

(1) p-value by X2 test
(2) p-value by Fisherûs Exact test

√«¡
Õ“¬ÿ (ªï)
< 30 ªï
30-40 ªï
< 40 ªï

Mean (±SD) = (32.11(±6.47)
‡æ»

À≠‘ß
™“¬

√–¥—∫°“√»÷°…“
ª√–∂¡»÷°…“À√◊ÕµË”°«à“
¡—∏¬¡»÷°…“À√◊Õ  Ÿß°«à“

Õ“™’æ
«à“ßß“π
‡°…µ√°√√¡/∏ÿ√°‘® à«πµ—«
√—∫®â“ß

√“¬‰¥âµàÕ‡¥ ◊Õπ
‰¡à¡’√“¬‰¥â
< 5000

5000-10000
Mean (±SD) = 2160.00 (±2187.20)

100 (100.0)

42 (42.0)
51(51.0)
7(7.0)

36(36.0)
64(64.0)

72 (72.0)
28(28.0)

30(30.0)
26(26.0)
44(44.0)

30(30.0)
59 (59.0)
11(11.0)

≈ —°…≥–∑ —Ë«‰ª ®”π«π (%) % of
compliance

Odds
ratio

95% CI p-value

83.0

90.5
78.4
71.4

80.6
84.4

81.9
85.7

83.3
76.9
86.4

83.3
81.4
90.9

0.18-2.51
0.35-4.60

0.27-2.79
0.21-19.34

0.2141

0.6261

0.7732

0.5961

0.7401

0.55-26.35
0.25-8.54

0.45-3.78

3.80
1.45
1.00

1.00
1.30

1.00
1.32

1.00
0.67
1.27

1.00
0.87
2.00

0.39-4.46
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µ“√“ß∑ ’Ë 4 Õ“§“√¢â“ß‡§’¬ß¢Õß¬“√ —°…“«—≥‚√§ªÕ¥
æ∫«à“ºŸâªÉ«¬¡’Õ“°“√º◊Ëπ§—πµ“¡º‘«Àπ —ß¡“°∑’Ë ÿ¥√âÕ¬≈– 29
«‘ß‡«’¬π/ÀŸÕ◊ÈÕ/§≈◊Ëπ‰ â/Õ“‡®’¬π √âÕ¬≈– 26 µ“‡À≈◊Õß
µ—«‡À≈◊Õß ™“ª≈“¬¡◊Õª≈“¬‡∑ â“√ âÕ¬≈– 12 ®“°°“√«‘®—¬
æ∫«à“ºŸâªÉ«¬∑ ’Ë¡’Õ“°“√¢â“ß‡§’¬ß¢Õß¬“®–„Àâ°“√¬Õ¡√ —∫„π
°“√√—°…“µË”°«à“ ·µàÕ“°“√¢â“ß‡§’¬ß¢Õß¬“√ —°…“«—≥‚√§
‰¡à¡’§«“¡  —¡æ—π∏å∑“ß ∂ ‘µ‘°—∫°“√¬Õ¡√ —∫„π°“√√ —°…“Õ¬à“ß
µàÕ‡π◊ËÕß

∑—»π§µ‘¢ÕßºŸâªÉ«¬∑’Ë‡ÀÁπ¥â«¬°—∫®”π«π¢Õß‡¡Á¥¬“
„Àâ°“√¬Õ¡√—∫√âÕ¬≈– 93   à«πºŸâªÉ«¬∑’Ë‡ÀÁπ¥â«¬°—∫¢π“¥
¢Õß‡¡Á¥¬“„Àâ°“√¬Õ¡√ —∫√âÕ¬≈– 88.3 ¥—ßµ“√“ß∑’Ë 5

∑ —»π§µ‘¢ÕßºŸâªÉ«¬∑’Ë‡ÀÁπ¥â«¬°—∫®”π«π¢Õß‡¡Á¥¬“ ¡’§«“¡
 —¡æ—π∏å∑“ß ∂‘µ‘°—∫°“√¬Õ¡√—∫„π°“√√—°…“«—≥‚√§ªÕ¥
√–¬–‡¢â¡¢âπ (p-value = 0.020) ÷́ËßºŸâªÉ«¬∑’Ë¡’∑ —»π§µ‘‡ÀÁπ
¥â«¬°—∫®”π«π¢Õß‡¡Á¥¬“„Àâ°“√¬Õ¡√—∫„π°“√√—°…“ 4.34
‡∑ à“ ¢ÕßºŸâªÉ«¬∑ ’Ë ‰¡à‡ÀÁπ¥â«¬°—∫®”π«π¢Õß‡¡Á¥¬“∑ ’Ë „™â
√—°…“«—≥‚√§ªÕ¥

ºŸâªÉ«¬∑ ’Ë Ÿ∫∫ÿÀ√’Ë ¥◊Ë¡ ÿ√“ À√◊Õ‡ æ ‘Ëß‡ æµ‘¥ ®–„Àâ°“√
¬Õ¡√ —∫„π°“√√—°…“µË”°«à“ ·µà‰¡àæ∫§«“¡ —¡æ—π∏å√–À«à“ß
æƒµ‘°√√¡¥â“π  ÿ¢¿“æ°—∫°“√¬Õ¡√—∫„π°“√√—°…“«—≥‚√§
ªÕ¥Õ¬à“ßµàÕ‡π◊ËÕß ¥—ßµ“√“ß∑’Ë 6

(1) p-value by X2 test
(2) p-value by Fisherûs Exact test

µ“√“ß∑ ’Ë 3   ®”π«π·≈–√ âÕ¬≈–¢Õß°“√¬Õ¡√ —∫„π°“√√—°…“®”·π°µ“¡§«“¡√ÿπ·√ß¢Õß‚√§

% of
compliance

Odds
ratio 95% CI p-value®”π«π (%)§«“¡√ÿπ·√ß¢Õß‚√§

§«“¡√ÿπ·√ß¢Õß«—≥‚√§

√–¥—∫µË”

√–¥—∫ Ÿß

§«“¡√ÿπ·√ß¢Õß‚√§‡Õ¥ å

√–¥—∫µË”

√–¥—∫ Ÿß

44(44.0)

56(56.0)

97(97.0)

3(3.0)

84.1

82.1

82.5

100.0

1.15

1.00

1.00

285.12

0.40-3.31

0.00-2.95

0.7971

1.0002
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% of
compliance OR 95% CI p-value®”π«π (%)∑—»π§µ‘¢ÕßºŸâªÉ«¬µàÕ¬“√ —°…“«—≥‚√§

®”π«π¢Õß‡¡Á¥¬“
‰¡à‡ÀÁπ¥â«¬
‡ÀÁπ¥â«¬

¢π“¥¢Õß‡¡Á¥¬“
‰¡à‡ÀÁπ¥â«¬
‡ÀÁπ¥â«¬

0.0201

0.0821

µ“√“ß∑ ’Ë 5  ®”π«π·≈–√âÕ¬≈–¢Õß°“√¬Õ¡√ —∫„π°“√√—°…“®”·π°µ“¡∑—»π§µ‘¢ÕßºŸâªÉ«¬µàÕ¬“∑’Ë„™â„π°“√√—°…“«—≥‚√§

(2) p-value by Fisherûs Exact test

µ“‡À≈◊Õßµ—«‡À≈◊Õß
¡’
‰¡à¡’

‡¬◊ËÕ∫ÿµ“·¥ßÀ√◊ÕÕ—°‡ ∫
¡’
‰¡à¡’

ª«¥¢âÕµà“ßÊ
¡’
‰¡à¡’

º◊Ëπ§—πµ“¡º‘«Àπ—ß
¡’
‰¡à¡’

«‘ß‡«’¬πÀŸÕ◊ÈÕ/§≈◊Ëπ‰  âÕ“‡®’¬π
¡’
‰¡à¡’

™“ª≈“¬¡◊Õª≈“¬‡∑â“
¡’
‰¡à¡’

12(12.0)
88(88.0)

6(6.0)
94(94.0)

11(11.0)
89(89.0)

29(29.0)
71(71.0)

26(26.0)
74(74.0)

12(12.0)
88(88.0)

Õ“°“√¢â“ß‡§’¬ß¢Õß¬“√ —°…“«—≥‚√§ ®”π«π (%) % of
compliance

OR 95% CI p-value

75.0
84.1

66.7
84.0

63.6
85.4

75.9
85.9

80.8
83.8

75.0
84.1

1.00
1.76

1.00
2.63

1.00
3.34

1.00
1.94

1.00
1.23

1.00
1.76

0.42-7.33

0.44-15.69

0.86-13.04

0.66-5.73

0.39-3.90

0.42-7.33

0.4242

0.2692

0.0892

0.2492

0.7652

0.4242

µ“√“ß∑ ’Ë 4  ®”π«π·≈–√ âÕ¬≈–¢Õß°“√¬Õ¡√ —∫„π°“√√—°…“®”·π°µ“¡Õ“°“√¢â“ß‡§’¬ß¢Õß¬“√—°…“«—≥‚√§

57(57.0)
43(43.0)

40(40.0)
60(60.0)

75.4
93.0

75.0
88.3

1.00
4.34

1.00
2.52

1.16-16.23

0.87-7.32

Odds
ratio

Odds
ratio
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«‘®“√≥å
ºŸâªÉ«¬∑ ’Ë¡’Õ“¬ÿπâÕ¬°«à“ 40 ªï „Àâ°“√¬Õ¡√ —∫„π°“√

√—°…“«—≥‚√§√–¬–‡¢â¡¢âπÕ¬à“ßµàÕ‡π◊ËÕß Ÿß°«à“ ‡æ√“–
‡ªìπ°≈ ÿà¡«—¬∑”ß“π´÷ËßµâÕß°“√∑ ’Ë®–√ —°…“Õ“°“√· ¥ß¢Õß
«—≥‚√§„ÀâÀ“¬ ‡æ ◊ËÕ∑’Ë®–‰¥â°≈—∫‰ª∑”ß“π„Àâ‡√Á«∑’Ë ÿ¥ ‚¥¬
°≈ÿà¡Õ“™’æ√—∫®â“ß„Àâ°“√¬Õ¡√ —∫„π°“√√ —°…“√–¬–‡¢â¡¢âπ
¡“°∑ ’Ë ÿ¥ ‡æ√“–∂ â“√ —°…“Õ“°“√À“¬‡√ Á«°Á “¡“√∂°≈ —∫‰ª
ª√–°Õ∫Õ“™’æ √ â“ß√“¬‰¥â„Àâ·°àµπ‡Õß·≈–§√Õ∫§√—«‰¥â
‡√Á«‡∑à“π—Èπ ºŸâªÉ«¬  à«π¡“°¡’√“¬‰¥âπâÕ¬°«à“ 5,000 ∫“∑

ºŸâªÉ«¬∑ ’Ë¡’§«“¡√ ÿπ·√ß¢Õß«—≥‚√§√–¥—∫µË”·≈–
√–¥—∫ Ÿß „Àâ°“√¬Õ¡√ —∫„π°“√√ —°…“„°≈ â‡§’¬ß°—π   à«πºŸâªÉ«¬
∑’Ë¡’§«“¡√ ÿπ·√ß¢Õß‚√§‡Õ¥  å√–¥—∫ Ÿß „Àâ°“√¬Õ¡√ —∫¡“°
°«à“ ‡æ√“–ºŸâªÉ«¬°≈ ÿà¡π’È  à«π¡“°πÕπ√ —°…“µ—«∑’Ë‚√ßæ¬“∫“≈
¥—ßπ—Èπ °“√√ —∫ª√–∑“π¬“√ —°…“«—≥‚√§®–¡’æ¬“∫“≈·≈–
‡®â“Àπâ“∑ ’Ë “∏“√≥  ÿ¢§Õ¬¥Ÿ·≈°”°—∫°“√√ —∫ª√–∑“π¬“
Õ¬à“ßµàÕ‡π◊ËÕß

ºŸâªÉ«¬∑’Ë Ÿ∫∫ÿÀ√ ’Ë ¥◊Ë¡ ÿ√“ ‡ æ ‘Ëß‡ æµ‘¥ À√◊Õ¡’
Õ“°“√¢â“ß‡§’¬ß¢Õß¬“√ —°…“«—≥‚√§ „Àâ°“√¬Õ¡√ —∫„π°“√
√—°…“µË” ‡π◊ËÕß®“°ºŸâªÉ«¬∑’Ë Ÿ∫∫ÿÀ√’Ë ¥◊Ë¡  ÿ√“ ‡ æ  ‘Ëß‡ æµ‘¥

‡¡◊ËÕ¡’Õ“°“√¥’¢÷Èπ°Á®–‰¡à π„®„π°“√√—∫ª√–∑“π¬“Õ¬à“ß
µàÕ‡π◊ËÕß  à«πºŸâªÉ«¬∑ ’Ë¡’Õ“°“√¢â“ß‡§’¬ß¢Õß¬“√ —°…“
«—≥‚√§¡’¡“°∑’Ë  ÿ¥‰¥â·°à º◊Ëπ§—πµ“¡º‘«Àπ—ß·≈–«‘ß‡«’¬π
ÀŸÕ◊ÈÕ §≈◊Ëπ‰ âÕ“‡®’¬π

ºŸâªÉ«¬∑ ’Ë¡’∑ —»π§µ‘∑’Ë‡ÀÁπ¥â«¬°—∫®”π«π¢Õß‡¡Á¥¬“
·≈–¢π“¥¢Õß‡¡Á¥¬“ ∑’Ë„™â√—°…“«—≥‚√§ªÕ¥„Àâ°“√¬Õ¡√—∫
°“√√ —°…“  Ÿß°«à“  à«πºŸâªÉ«¬∑ ’Ë¡’∑—»π§µ‘∑ ’Ë‡ÀÁπ¥â«¬°—∫
®”π«π‡¡Á¥¬“„Àâ°“√¬Õ¡√ —∫„π°“√√—°…“«—≥‚√§√–¬–‡¢â¡¢âπ
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂ ‘µ‘ ‡æ√“–«à“ºŸâªÉ«¬¡’§«“¡µ√–Àπ —°
¬Õ¡√—∫ ·≈–‡¢â“„®„π°“√√—°…“∑’Ë∂Ÿ°µâÕß·≈–µàÕ‡π◊ËÕß

 √ÿª
ºŸâªÉ«¬«—≥‚√§ªÕ¥∑’Ëµ‘¥‡™◊ÈÕ‡Õ™‰Õ«’ ∑ ’Ë Ÿ∫∫ÿÀ√’Ë ¥ ◊Ë¡ ÿ√“

‡ æ  ‘Ëß‡ æµ‘¥ À√◊Õ¡’Õ“°“√¢â“ß‡§’¬ß¢Õß¬“√—°…“«—≥‚√§
„Àâ°“√¬Õ¡√—∫„π°“√√—°…“Õ¬à“ßµàÕ‡π◊ËÕßµË” ¥—ßπ—Èπ ®÷ß§«√
‰¥â√—∫°“√¥Ÿ·≈ µ‘¥µ“¡ ‡¬’Ë¬¡∫â“π®“°‡®â“Àπâ“∑’Ë “∏“√≥ ÿ¢
Õ¬à“ß„°≈â™‘¥ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π™à«ß¢Õß°“√√—°…“
«—≥‚√§ªÕ¥√–¬–‡¢â¡¢âπ ·≈–‡®â“Àπâ“∑’Ë “∏“√≥ ÿ¢§«√
„Àâ§”·π–π”„π°“√√ —°…“·°àºŸâªÉ«¬∑ ÿ°√“¬°àÕπ°“√√ —°…“
«—≥‚√§ ‡æ◊ËÕ„ÀâºŸâªÉ«¬‡°‘¥°“√¬Õ¡√—∫ ·≈–¡’∑—»π§µ‘∑’Ë∂Ÿ°µâÕß

% of
compliance OR 95% CI p-value®”π«π (%)æƒµ‘°√√¡¥â“π  ÿ¢¿“æ

 Ÿ∫∫ ÿÀ√ ’Ë
 Ÿ∫ (  Ÿ∫<20 ¡«π/«—π)
‰¡à Ÿ∫

¥◊Ë¡ ÿ√“
¥◊Ë¡
‰¡à¥◊Ë¡

‡ æ  ‘Ëß‡ æµ‘¥
‡ æ
‰¡à‡ æ

10(10.0)
90(90.0)

5(5.0)
95(95.0)

3 (3.0)
97(97.0)

80.0
83.3

60.0
84.2

66.7
83.5

1.00
1.25

1.00
3.56

1.00
2.53

0.24-6.48

0.55-23.12

0.22-29.61

0.6772

0.1992

0.4322

µ“√“ß∑ ’Ë 6  ®”π«π·≈–√âÕ¬≈–¢Õß°“√¬Õ¡√ —∫„π°“√√—°…“®”·π°µ“¡æƒµ‘°√√¡¥â“π ÿ¢¿“æ

(2) p-value by Fisherûs Exact test

Odds
ratio
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µàÕ°“√√ —°…“ √—∫∑√“∫®”π«π¢Õß‡¡Á¥¬“∑’ËµâÕß√—∫ª√–∑“π
„π·µà≈–«—π °àÕ„Àâ‡°‘¥°“√¬Õ¡√ —∫„π°“√√ —°…“«—≥‚√§
√–¬–‡¢â¡¢âπÕ¬à“ßµàÕ‡π◊ËÕß

°‘µµ‘°√√¡ª√–°“»
§≥–ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥π“¬·æ∑¬åæ√™π°

√—µπ¥‘≈° ≥ ¿Ÿ‡°Áµ  ”π—°‚√§‡Õ¥ å«—≥‚√§·≈–‚√§µ‘¥µàÕ
∑“ß‡æ» —¡æ—π∏å π“¬·æ∑¬å«‘»‘…Øå ª√– ‘∑∏‘°ÿ≈ ‡®â“Àπâ“∑’Ë
 ∂“∫—π∫”√“»π√“¥Ÿ√ ·≈–‡®â“Àπ â“∑ ’Ë∑ÿ°∑à“π¢Õß‚√ßæ¬“∫“≈
∑’Ë∑”°“√»÷°…“∑’Ë ‰¥â„Àâ§«“¡™à«¬‡À≈◊Õ„π°“√∑”°“√»÷°…“
«‘®—¬§√ —Èßπ’È
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