
39

Critical Care in Burn Patients

  √π‘µ  »‘≈∏√√¡

4

¿“«– Burn ‡ªìπ¿“«–∑’Ë‰¥â™◊ËÕ«à“ ‡ªìπ°“√∫“¥‡®Á∫∑’Ë√ÿπ·√ß∑’Ë ÿ¥¢Õß¡πÿ…¬™“µ‘ ‡æ√“–º‘«Àπ—ß∂Ÿ°∑”≈“¬
∑”„Àâ√à“ß°“¬¢“¥Õ«—¬«–∑’Ëª°§≈ÿ¡ ¡’‚Õ°“ ∑’Ë‡°‘¥°“√µ‘¥‡™◊ÈÕ‰¥âßà“¬ √à“ß°“¬ Ÿ≠‡ ’¬ ¡¥ÿ≈¢ÕßπÈ”·≈–‡°≈◊Õ·√à
πÕ°®“°π’È¬—ß¡’º≈°√–∑∫µàÕ√–∫∫¿Ÿ¡‘§ÿâ¡°—π·≈–‡¡µ“∫Õ≈‘́ ÷¡¢Õß√à“ß°“¬¥â«¬1 °“√«“ß·ºπ°“√√—°…“ ®÷ß®”µâÕß
·°â ‰¢ªí≠À“¥—ß°≈à“«„Àâ§√∫∑ÿ°¥â“π „π∫∑§«“¡π’È®–‡πâπ‡√◊ËÕß¢ÕßºŸâªÉ«¬ Burn ∑’Ë√ÿπ·√ß‡∑à“π—Èπ

ºŸâªÉ«¬ Burn ∑’Ë®”‡ªìπµâÕß√—∫‰«â„π‚√ßæ¬“∫“≈À√◊Õ„π‰Õ´’¬Ÿ2 ‰¥â·°à
1. ºŸâªÉ«¬ºŸâ„À≠à∑’Ë¡’·º≈ Burn ¡“°°«à“√âÕ¬≈– 25 ¢Õßæ◊Èπ∑’Ëº‘«°“¬
2. ºŸâªÉ«¬‡¥Á°∑’Ë¡’·º≈ Burn ¡“°°«à“√âÕ¬≈– 20 ¢Õßæ◊Èπ∑’Ëº‘«°“¬
3. ºŸâªÉ«¬∑’Ë¡’·º≈™π‘¥ full thickness burn ¡“°°«à“√âÕ¬≈– 10 ¢Õßæ◊Èπ∑’Ëº‘«°“¬
4. ºŸâªÉ«¬∑’Ë¡’·º≈ Burn „πµ”·Àπàß∑’ËµâÕß°“√§«“¡ «¬ß“¡À√◊Õ„πµ”·Àπàß∑’Ë„™âß“π
5. ºŸâªÉ«¬·º≈ Burn ®“°°√–· ‰øøÑ“·√ß Ÿß
6. ºŸâªÉ«¬∑’Ë¡’ inhalation injury À√◊Õ‰¥â√—∫°“√∫“¥‡®Á∫Õ◊Ëπ√à«¡¥â«¬
7. ºŸâªÉ«¬∑’Ë¡’‚√§√à«¡∑“ßÕ“¬ÿ√°√√¡

°“√„Àâ°“√¥Ÿ·≈√—°…“®–¡’ ‘ËßµâÕß§”π÷ß¥—ßµàÕ‰ªπ’È
1. °“√„Àâ°“√√—°…“°“√∫“¥‡®Á∫À≈“¬√–∫∫ (management of multiple injury)
2. °“√„Àâ “√πÈ” (fluid resuscitation)
3. ªí≠À“∑“ß¥â“π√–∫∫‰À≈‡«’¬π (cardiovascular system)
4. ªí≠À“∑“ß√–∫∫À“¬„® (pulmonary system)
5. °“√¥Ÿ·≈‡√◊ËÕß·º≈·≈–°“√µ‘¥‡™◊ÈÕ (wound care and infection)
6. °“√¥Ÿ·≈‡√◊ËÕß°“√„Àâ “√Õ“À“√·≈–‡¡µ“∫Õ≈‘´÷¡ (nutrition and metabolism)

1. Management of Multiple Injury3

ºŸâªÉ«¬ Burn ‡ªìπºŸâªÉ«¬Õÿ∫—µ‘‡Àµÿ™π‘¥Àπ÷Ëß ®÷ßµâÕß‰¡à≈◊¡«à“ºŸâªÉ«¬Õ“®¡’°“√∫“¥‡®Á∫∑’Ë√–∫∫Õ◊Ëπ¥â«¬ ®”‡ªìπ
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µâÕß¡’¢—ÈπµÕπ°“√√—°…“¥—ßπ’È

1.1 Primary survey ‡ªìπ°“√µ√«®À“ ¿“«–∑’Ë®–∑”„ÀâºŸâªÉ«¬‡ ’¬™’«‘µ∑—π∑’ (life threatening condition)
µâÕßµ√«®¥—ßπ’È

1.1.1. Airway and cervical spine control
1.1.2. Breathing µâÕß√–«—ß„Àâ¡“° ‡æ√“–ºŸâªÉ«¬ Burn Õ“®¡’¿“«– inhalation injury ‰¥â
1.1.3. Circulation µ√«®À“ vital signs ‡æ◊ËÕª√–‡¡‘π ¿“«–™ÁÕ° ÷́ËßÕ“®¡’°“√∫“¥‡®Á∫¢ÕßÕ«—¬«–

¿“¬„π∑”„Àâ¡’ internal hemorrhage ‰¥â
1.1.4. Disability ‡ªìπ°“√µ√«®¿“«–∑“ß√–∫∫ª√– “∑

1.2 Resuscitation §◊Õ°“√·°â ‰¢ªí≠À“ life threatening condition ‰¥â·°à ªí≠À“¢Õß√–∫∫‰À≈
‡«’¬π‚≈À‘µ·≈–√–∫∫À“¬„®

1.3 Secondary survey ‡ªìπ¢—ÈπµÕπ°“√µ√«®«‘π‘®©—¬Õ¬à“ß≈–‡Õ’¬¥ À≈—ß®“°ºŸâªÉ«¬√Õ¥™’«‘µ®“° life
threatening condition ·≈â« ºŸâªÉ«¬Õ“®®–¡’°√–¥Ÿ°À—°À√◊Õ·º≈©’°¢“¥√à«¡¥â«¬°Á‰¥â „π°√≥’¢Õß Burn °“√
«‘π‘®©—¬®”‡ªìπµâÕß§√Õ∫§≈ÿ¡¥—ßπ’È4

1.3.1. ª√–‡¿∑¢Õß·º≈ (type of burn) ‡™àπ πÈ”√âÕπ (scald) ‰øøÑ“ (electric) ‰ø‰À¡â (flame)
‡ªìπµâπ

1.3.2. §«“¡≈÷°¢Õß·º≈ (dept of burn) ‰¥â·°à first, second ·≈– third degree burn
1.3.3. §«“¡°«â“ß¢Õß·º≈ (extent of burn) ‡∑’¬∫‡ªìπ√âÕ¬≈–µàÕæ◊Èπ∑’Ëº‘«°“¬ ‚¥¬„™â«‘∏’°“√ª√–‡¡‘π

®“° rule of nine ·≈– burn chart ´÷Ëß®–‰¡à°≈à“«≈–‡Õ’¬¥„π∑’Ëπ’È

1.4 Definitive care ‡¡◊ËÕ«‘π‘®©—¬‰¥â·≈â« ®÷ß„Àâ°“√√—°…“

∑’Ë°≈à“«¡“π’È‡ªìπÀ≈—°°“√¢Õß°“√µ√«®√—°…“ºŸâªÉ«¬Õÿ∫—µ‘‡Àµÿ∑ÿ°™π‘¥

2. Fluid Resuscitation
º‘«Àπ—ß∑’Ë‰¥â√—∫∫“¥‡®Á∫®– Ÿ≠‡ ’¬§«“¡ “¡“√∂„π°“√√—°…“ ¡¥ÿ≈¢ÕßπÈ”·≈–‡°≈◊Õ·√à √à“ß°“¬®–‡ ’¬

πÈ”ÕÕ°‰ª„π√Ÿª¢Õß evaporative loss πÕ°®“°π’È°“√∫“¥‡®Á∫®–¬—ß‡ªìπµ—«°√–µÿâπ„Àâ√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑”ß“π
cytokine ·≈– mediator µà“ßÊ ®–∑”„Àâ permeability ¢ÕßÀ≈Õ¥‡≈◊Õ¥‡ ’¬‰ª5 √à“ß°“¬®–‡ ’¬πÈ”ÕÕ°®“°
À≈Õ¥‡≈◊Õ¥‰¥â¡“° πÈ”®–ÕÕ°®“° intravascular volume ‰ª∑’Ë interstitial tissue ∑”„Àâ‡°‘¥¿“«–™ÁÕ°‰¥â
°√–∫«π°“√π’È®–√ÿπ·√ßÀ√◊Õ‰¡à ¢÷Èπ°—∫§«“¡°«â“ß¢Õß·º≈ (extent of burn) √–¬–‡«≈“∑’Ë‡°‘¥°Áπ—∫‰¥â‡ªìπ™—Ë«‚¡ß
°“√√—°…“®÷ßµâÕß∑”‚¥¬‡√Á«¥—ßπ’È

2.1 °“√‡ªî¥À≈Õ¥‡≈◊Õ¥ (vascular access) „π°√≥’ major burn ·π–π”„Àâ„™â central line ‡ ¡Õ
‰¥â·°à subclavian vein, femoral vein À√◊Õ venesection (cut down) ®–∑”„Àâ§«∫§ÿ¡ª√‘¡“≥·≈–
§«“¡‡√Á«¢Õß “√πÈ”‰¥â

2.2 ™π‘¥¢Õß “√πÈ” (type of fluid) ¡’°“√»÷°…“¡“°¡“¬‡æ◊ËÕÀ“™π‘¥¢Õß “√πÈ”∑’Ë‡À¡“– ¡6 ‰¥â √ÿª
‡ªìπ Ÿµ√‡æ◊ËÕ§«“¡ –¥«°„π°“√§”π«≥ ‡™àπ  Ÿµ√ Parkland,  Ÿµ√ Brook ·≈– Ÿµ√ New York

2.2.1.  “√πÈ”∑’Ë„Àâ„π 24 ™—Ë«‚¡ß·√° (fluid in first 24 hour) „π∑“ßªØ‘∫—µ‘·≈â« π‘¬¡„™â Ÿµ√
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Parkland ¡“°°«à“ §◊Õ „™â Ringer lactate solution §”π«≥ 4 ml/kg/% burn µàÕ«—π ·∫àß„Àâ§√÷ËßÀπ÷Ëß„π 8
™—Ë«‚¡ß·√° ·≈–Õ’°§√÷ËßÀπ÷Ëß„π 16 ™—Ë«‚¡ß∂—¥¡“ (°“√π—∫™—Ë«‚¡ßµâÕßπ—∫®“°µ—Èß·µà‡°‘¥Õÿ∫—µ‘‡Àµÿ ‰¡à„™àπ—∫®“°
‡¡◊ËÕ·√°√—∫)

„π∑“ßªØ‘∫—µ‘¢ÕßºŸâ‡¢’¬π ·π–π”„Àâ§”π«≥ “√πÈ”®“° Ÿµ√ Parkland ·≈â«π”¡“‡æ◊ËÕ‡ªìπ
·π«∑“ß„π°“√„Àâ “√πÈ”„π·µà≈–™—Ë«‚¡ß‡∑à“π—Èπ ºŸâªÉ«¬·µà≈–√“¬¡’§«“¡·µ°µà“ß°—π °“√„Àâ “√πÈ”µâÕß ‚¥¬µ‘¥µ“¡
®“°ª√‘¡“≥ªí  “«–‡ªìπ«‘∏’∑’Ë¥’∑’Ë ÿ¥ ‡¡◊ËÕªí  “«–ÕÕ°¡“¡“°‡æ’¬ßæÕ °Á≈¥ª√‘¡“≥°“√„Àâ “√πÈ”≈ß ∂â“ªí  “«–
ÕÕ°πâÕ¬ °Á®”‡ªìπµâÕß‡æ‘Ë¡ª√‘¡“≥ “√πÈ”¡“°¢÷Èπ ª√‘¡“≥ªí  “«–∑’Ë‡À¡“– ¡§◊Õ 1 ml/kg/hr

2.2.2.  “√πÈ”∑’Ë„Àâ„π 24 ™—Ë«‚¡ß∂—¥¡“ (fluid in second 24 hour) ·π–π”„Àâ„™â  “√πÈ”∑’Ë‰¡à¡’
electrolyte §◊Õ 5%D/W ‡ªìπÀ≈—° ‚¥¬„™â Ÿµ√ maintenance (Holidayûs law) + evaporative loss (BSA x
(25+%burn) x 24) ·≈–§«√ª√—∫Õ—µ√“°“√„Àâ “√πÈ”µ“¡ª√‘¡“≥ªí  “«– ‡™àπ°—π „π‡√◊ËÕß ¡¥ÿ≈¢Õß‡°≈◊Õ·√à7

‡™◊ËÕ«à“ burn ∑”„Àâ permeability ¢ÕßÀ≈Õ¥‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ ‚¡‡≈°ÿ≈¢Õß‚´‡¥’¬¡¡’‚Õ°“ ‰À≈ÕÕ°πÕ°À≈Õ¥
‡≈◊Õ¥„π™à«ß 1-2 «—π·√° À≈—ß®“°π—Èπ‚´‡¥’¬¡®–¬âÕπ§◊π°≈—∫¡“ ®÷ß‡™◊ËÕ«à“ª√‘¡“≥‚´‡¥’¬¡√«¡„π√à“ß°“¬‰¡à≈¥≈ß
ª√‘¡“≥‚´‡¥’¬¡„π´’√—¡‡∑à“π—Èπ∑’Ë§à“≈¥≈ß ®÷ß‡ªìπ‡Àµÿº≈∑’Ë‡√“·π–π”„Àâ„™â “√πÈ”∑’Ë‰¡à¡’ electrolyte  ́ ÷Ëß‰¡à¡’‚´‡¥’¬¡

2.2.3.  “√πÈ”∑’Ë„ÀâÀ≈—ß®“° 48 ™—Ë«‚¡ß (fluid after 48 hour burn) ºŸâªÉ«¬∑’Ë√Õ¥™’«‘µÀ≈—ß®“°
burn ‰¥â 48 ™—Ë«‚¡ß·≈â« ®–µâÕß°“√æ≈—ßß“π‡ √‘¡‡æ◊ËÕ·°â ‰¢ªí≠À“ hypermetabolism ¥—ßπ—Èπ “√πÈ”∑’Ë„™â®–
‡ªìπ√Ÿª¢Õß°≈Ÿ‚§ À√◊ÕÕ“À“√∑“ßÀ≈Õ¥‡≈◊Õ¥¥” (parenteral nutrition) ´÷Ëß§«√‰¥â√—∫ “√Õ“À“√§√∫∑ÿ° à«π
∑—Èß§“√å‚∫‰Œ‡¥√µ ‚ª√µ’π ‰¢¡—π ‡°≈◊Õ·√à ·≈–«‘µ“¡‘π

2.2.4. ∫∑∫“∑¢Õß§Õ≈≈Õ¬¥å ‡™àπ albumin, Hemacel, Hesteril, Hespander ·æ∑¬åÀ≈“¬
∑à“ππ‘¬¡„™â§Õ≈≈Õ¬¥å„π°“√ resuscitation ·µàÀ≈“¬∑à“π‰¡àπ‘¬¡ „π Brooke formula ·π–π”„Àâ„™â∑ÿ°√“¬
‚¥¬∑—Ë«‰ª·≈â«§Õ≈≈Õ¬¥å¡’‚¡‡≈°ÿ≈„À≠à ®–¥÷ßπÈ”¡“Õ¬Ÿà√Õ∫Ê ∑”„Àâ√à“ß°“¬ “¡“√∂§ßª√‘¡“µ√„πÀ≈Õ¥‡≈◊Õ¥
(intravascular volume) ‰¥â¥’°«à“°“√„™â crystalloid Õ¬à“ß‡¥’¬« ·µà„π¢≥–‡¥’¬«°—π ‚¡‡≈°ÿ≈¢Õß§Õ≈≈Õ¬¥å
∑’ËÕÕ°‰ª®“°À≈Õ¥‡≈◊Õ¥®–‰À≈¬âÕπ°≈—∫‡¢â“¡“‰¡à‰¥â ‡¡◊ËÕ permeability °≈—∫¡“ Ÿàª°µ‘ §Õ≈≈Õ¬¥å®–∑”„Àâ‡°‘¥
¿“«–·∑√° ấÕπµ“¡¡“ ‡™àπ πÈ”∑à«¡ªÕ¥ (pulmonary edema) ‡ªìπµâπ „π∑“ßªØ‘∫—µ‘ ºŸâ‡¢’¬π‰¡à¡’ Ÿµ√µ“¬µ—«„Àâ„™â
·µà‡≈◊Õ°„™â§Õ≈≈Õ¬¥å‡¡◊ËÕ‡°‘¥ªí≠À“ªí  “«–ÕÕ°πâÕ¬ ·¡â«à“®–‡æ‘Ë¡Õ—µ√“°“√„Àâ crystalloid ‰ª¡“°·≈â«°Áµ“¡
ºŸâ‡¢’¬π®–‡æ‘Ë¡§Õ≈≈Õ¬¥å‡ªìπ√–¬– ‡¡◊ËÕªí  “«–ÕÕ°¥’°Á°≈—∫‰ª„™â crystalloid ‡™àπ‡¥‘¡

2.2.5. °“√„Àâ‡≈◊Õ¥ (blood replacement) ®–„Àâ‡≈◊Õ¥‡¡◊ËÕŒ’¡“‚µ§√‘∑πâÕ¬°«à“√âÕ¬≈– 30 ºŸâªÉ«¬
burn ‡≈’¬‡≈◊Õ¥‰¥â ‰¡àπâÕ¬®“°°“√‡ª≈’Ë¬π dressing ∂â“Œ’¡“‚µ§√‘∑≈¥≈ß‡√Á«º‘¥ª°µ‘ „Àâπ÷°∂÷ß°“√∫“¥‡®Á∫¢Õß
Õ«—¬«–¿“¬„π√à«¡¥â«¬

2.3 °“√‡ΩÑ“√–«—ß·≈–°“√µ‘¥µ“¡ºŸâªÉ«¬ (monitoring of resuscitation) ¡’µ—«µ‘¥µ“¡ (parameter)
µà“ßÊ ¥—ßπ’È

2.3.1. ª√‘¡“≥ªí  “«– (urine output) ‡ªìπµ—«∫àß™’È∑’Ë¥’∑’Ë ÿ¥ ‡™◊ËÕ∂◊Õ‰¥â¡“°∑’Ë ÿ¥ ‡æ√“–®–· ¥ß
∂÷ßª√‘¡“≥‡≈◊Õ¥‰ª‡≈’È¬ß∑’Ë‰µ (renal blood flow) ¢ÕßºŸâªÉ«¬

2.3.2. °“√„ à “¬ «πÀ≈Õ¥‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß¢ÕßªÕ¥ (Swan-Ganz catheterization)
· ¥ß pulmonary capillary wedge pressure (PCWP) ∫àß∫Õ°∂÷ßª√‘¡“≥πÈ”„πÀ≈Õ¥‡≈◊Õ¥‰¥â¥’ ·µà‡ªìπ
°“√µ√«®∑’Ë invasive ®–„™â‡¡◊ËÕ¡’¢âÕ∫àß™’È§◊Õ



42 Disasters : Roles of Critical Care

1) §«“¡¥—π‚≈À‘µ∑’ËµÕ∫ πÕß‰¡à¥’·¡â ‰¥â√—∫ “√πÈ”‡æ’¬ßæÕ·≈â«
2) ¡’‚√§√à«¡∑“ß√–∫∫À“¬„®·≈–√–∫∫∑“ß‡¥‘πÀ“¬„®√à«¡¥â«¬
3) Õ“¬ÿ¡“°

2.3.3.  —≠≠“≥™’æ (vital sign) ‰¥â·°à§«“¡¥—π‚≈À‘µ ™’æ®√ Õ—µ√“°“√À“¬„® ®–™à«¬„π°“√
resuscitation ‰¥â ™’æ®√∑’Ë¡“°°«à“ 100 §√—ÈßµàÕπ“∑’ (tachycardia) · ¥ß«à“ volume Õ“®®–¬—ß¢“¥Õ¬Ÿà°Á‰¥â

2.3.4. °“√µ√«®√à“ß°“¬ ‰¥â·°à √–¥—∫¢Õß§«“¡√Ÿâ ÷°µ—« (consciousness) §«“¡µ÷ßµ—«¢Õß°≈â“¡‡π◊ÈÕ
(muscle tone) ‡ªìπµâπ ´÷Ëß™à«¬„π°“√ª√–‡¡‘πº≈¢Õß resuscitation

2.3.5. µ—«µ‘¥µ“¡ (parameter) ∑’Ë‡™◊ËÕ∂◊Õ‰¥âπâÕ¬‰¡à§«√„™â„π°“√µ—¥ ‘π„® ‰¥â·°à central venous
pressure (CVP) Œ’¡“‚µ§√‘∑ ·≈–§«“¡∂à«ß®”‡æ“–¢Õßªí  “«– (urine specific gravity)

2.3.6. πÈ”Àπ—°µ—« (body weight) ‡ªìπµ—«µ‘¥µ“¡∑’Ë„™â«—¥º≈¢Õß resuscitation ª√‘¡“≥πÈ”„π√à“ß°“¬
„™â„π°“√§”π«≥ “√Õ“À“√ ‚¥¬∑—Ë«‰ª „π 48 ™—Ë«‚¡ß·√° πÈ”Àπ—°µ—«®–‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 10-20 À≈—ß®“°π—Èπ
®–≈¥≈ß‡√◊ËÕ¬Ê √âÕ¬≈– 1-2 ®“°¿“«– catabolism ·≈–°≈—∫ Ÿàª°µ‘À≈—ß burn «—π∑’Ë 10

2.4 ¬“∑’Ë„™â„π°“√™à«ß resuscitation Õ◊ËπÊ ‰¥â·°à ¬“¢—∫ªí  “«– (diuretics) ‡™àπ manitol À√◊Õ
furosemide „™â‡¡◊ËÕºŸâªÉ«¬¡’ªí  “«–ÕÕ°πâÕ¬ ·µà¡’ª√‘¡“≥πÈ”„πÀ≈Õ¥‡≈◊Õ¥‡æ’¬ßæÕ

3. Cardiovascular consideration
„πºŸâªÉ«¬ full thickness burn ∫√‘‡«≥√Õ∫≈”µ—« À√◊Õ·¢π¢“ Õ“®∑”„Àâ‡°‘¥ªí≠À“¢Õß°“√‰À≈‡«’¬π

¢Õß‡≈◊Õ¥‰¥â ∑”„ÀâÕ«—¬«– à«πª≈“¬¢“¥‡≈◊Õ¥ ‡™àπ ª≈“¬¡◊Õª≈“¬‡∑â“ ¥—ßπ—Èπ‡¡◊ËÕæ∫ full thickness burn
„π∫√‘‡«≥¥—ß°≈à“« ®÷ß§«√µ√«®™’æ®√ à«πª≈“¬ Õÿ≥À¿Ÿ¡‘  ’º‘« ·≈–µ√«® È́”∫àÕ¬Ê ‡æ◊ËÕ —ß‡°µ°“√‡ª≈’Ë¬π·ª≈ß
∂â“¡’‡§√◊ËÕß¡◊Õ doppler ultrasound ́ ÷Ëßµ√«®øíß™’æ®√‰¥â §«√„™âµ√«®∫àÕ¬Ê ∂â“µ√«®æ∫«à“  flow ¢ÕßÀ≈Õ¥‡≈◊Õ¥
·¥ßÀ“¬‰ª À√◊Õ™’æ®√¡’§«“¡·√ß≈¥≈ß‡√◊ËÕ¬Ê ‡¡◊ËÕ∑”°“√µ√«®√à“ß°“¬´È”„Àâæ‘®“√≥“∑” escharotomy ∑—π∑’
‚¥¬°√’¥º‘«Àπ—ß≈÷°∂÷ß™—Èπ‰¢¡—π (subcutaneous tissue) ‡æ◊ËÕ≈¥°“√°¥√—¥À≈Õ¥‡≈◊Õ¥ °“√°√’¥∑’Ë‰¥âº≈®–‡ÀÁπ
 ’¢Õß‡≈◊Õ¥∑’Ë´÷¡ÕÕ°¡“‡ª≈’Ë¬π®“° ’¥”‡ªìπ ’·¥ß∑—π∑’

4. Pulmonary consideration
ªí≠À“∑’Ëæ∫∫àÕ¬‡°’Ë¬«°—∫√–∫∫∑“ß‡¥‘πÀ“¬„®¢ÕßºŸâªÉ«¬ Burn ¡’¥—ßπ’È
4.1 Carbonmonoxide (CO) intoxication ¡—°‡°‘¥‡π◊ËÕß®“°‰ø‰À¡â (flame burn) „πÀâÕß·§∫Ê ·æ∑¬å

§«√√’∫„Àâ°“√√—°…“¥â«¬ 100% ÕÕ°´‘‡®π∑—π∑’À√◊Õ„™â hyperbaric oxygen

4.2 Inhalation injury8 ‡ªìπ°“√∑”≈“¬¢Õß‡¬◊ËÕ∫ÿ„π∑“ß‡¥‘πÀ“¬„® (respiratory tract mucosa) ‡π◊ËÕß
®“°§«“¡√âÕπæÿàß‡¢â“‰ª„π∑“ß‡¥‘πÀ“¬„®Õ¬à“ß‡√Á«·≈–√ÿπ·√ß ‡¬◊ËÕ∫ÿ (mucosa) ∑’Ë∂Ÿ°∑”≈“¬®–≈Õ°À≈ÿ¥·≈–
‰¡à “¡“√∂∑”Àπâ“∑’Ë‰¥â‡ªìπª°µ‘

4.2.1. °“√«‘π‘®©—¬ inhalation injury ª√–°Õ∫¥â«¬
1) ª√–«—µ‘·≈– “‡Àµÿ¢Õß burn
2) ¿“æ∂à“¬√—ß ’∑√«ßÕ°∫àß∫Õ°∂÷ß°“√∫«¡πÈ”·≈–°“√·≈°‡ª≈’Ë¬π°ä“´∑’Ëº‘¥ª°µ‘
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3) Flexible fiberoptic bronchoscope ®–‡ÀÁπ·º≈ mucosa  ’·¥ß ·≈–ºß§“√å∫Õπ
4) 133Xe perfusion lung scan
5) °“√µ√«®«‘‡§√“–Àå°“´„π‡≈◊Õ¥·¥ß (arterial blood gas) ¡’≈—°…≥–¢Õß hypoxemia

4.2.2. °“√√—°…“
1) „Àâ§«“¡Õ∫Õÿàπ¢Õß√à“ß°“¬„Àâ‡æ’¬ßæÕ √–«—ß‰¡à„Àâ‡°‘¥¿“«–Õÿ≥À¿Ÿ¡‘°“¬µË”  (hypother-

mia) ·≈–§«√„Àâ humidified oxygen ®–‰¥âª√–‚¬™πå¡“°°«à“ÕÕ°´‘‡®π∏√√¡¥“
2) §«√¥Ÿ¥‡Õ“‡ ¡À– À√◊Õ debris ÕÕ°„ÀâÀ¡¥ (pulmonary toilet)
3) ªÑÕß°—π¿“«–À≈Õ¥≈¡À¥‡°√Áß (bronchospasm)
4) „ à∑àÕ™à«¬À“¬„®·≈–„™â‡§√◊ËÕß™à«¬À“¬„®‡¡◊ËÕ¡’ hypoxemia ∑’Ë√ÿπ·√ßÀ√◊Õ vocal cord

edema
5) ‰¡àπ‘¬¡„™â steroid ‰¡à®”‡ªìπµâÕß„™â¬“ªØ‘™’«π–‡æ◊ËÕªÑÕß°—π°“√µ‘¥‡™◊ÈÕ (antibiotic

prophylaxis)

4.3 °“√°¥°“√À“¬„® ‡°‘¥®“°°“√„™â¬“·°âª«¥®”æ«° morphine À√◊Õ narcotic drug ¡“°‡°‘π‰ª
¬“®–°¥°“√À“¬„® ∑”„Àâ∑âÕßÕ◊¥ §«√„™â„πª√‘¡“≥∑’Ë‡À¡“– ¡

5. Wound care and infection
·º≈ burn ‡ªìπ·À≈àß¢Õß°“√µ‘¥‡™◊ÈÕ∑’Ëæ∫∫àÕ¬ ¿“«– sepsis ∑’Ë‡°‘¥¢÷Èπ‡ªìπ “‡Àµÿ¢Õß°“√µ“¬¢Õß

ºŸâªÉ«¬„πª≈“¬ —ª¥“Àå·√°∂÷ß —ª¥“Àå∑’Ë “¡ °“√¥Ÿ·≈·º≈∑’Ë¥’®–™à«¬≈¥Õ—µ√“°“√µ‘¥‡™◊ÈÕ≈ß‰¥â

5.1 Wound dressing §«√µ√«®ºŸâªÉ«¬∑ÿ°«—π ∂â“‰¡à‰¥â∑”·º≈·∫∫ occlusive §«√‡ªî¥·º≈¥Ÿ°“√
‡ª≈’Ë¬π·ª≈ß ∑ÿ°«—π topical agent ∑’Ë„™â ‡√‘Ë¡µâπ·π–π”„Àâ„™â Silver sulfadiazine cream ®–‡À¡“– ¡ ∂â“„π
«—πµàÕ¡“¡’°“√µ‘¥‡™◊ÈÕ ®÷ß‡ª≈’Ë¬π‰ª„™â topical agent ™π‘¥Õ◊Ëπµ“¡™π‘¥¢Õß‡™◊ÈÕ

°“√„™â Biologic dressing ‡™àπ cultured keratinocyte graft,9 porcine xenograft, bilaminated
synthetic dressing À√◊Õº≈‘µ¿—≥±å°“√§â“Õ◊ËπÊ ‡ªìπ‡√◊ËÕß∑’ËµâÕßæ‘®“√≥“‡ªìπ√“¬Ê ‰ª ®–‰¡à°≈à“«„π∑’Ëπ’È

5.2 Wound excision10 ·º≈ burn π—Èπ‡ªìπ‡π◊ÈÕµ“¬ ‡ªìπ·À≈àß‡°‘¥¢Õß°“√µ‘¥‡™◊ÈÕ ·π–π”„Àâ°√’¥
·º≈ (excise wound) ÕÕ°µàÕ‡¡◊ËÕ‡ªìπ full thickness À√◊Õ high voltage electrical injury °“√°√’¥·º≈¡’
À≈“¬«‘∏’ ‡™àπ escharectomy, tangential excision, deep fascial excision °“√°√’¥·º≈µ—Èß·µà√–¬–·√°
(early excision) ‡™◊ËÕ«à“™à«¬∑”„Àâ√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢ÕßºŸâªÉ«¬¥’¢÷Èπ‰¥â11 ·µà‰¡à§«√∑”„π™à«ß resuscitation ‡æ√“–
™à«ßπ—Èπ¡’‡π◊ËÕß®“°§«“¡¥—π‚≈À‘µ‰¡à§ß∑’Ë

5.3 Õ“°“√·≈–Õ“°“√· ¥ß¢Õß°“√µ‘¥‡™◊ÈÕ ‡™àπ ¡’‡≈◊Õ¥ÕÕ°„π·º≈ eschar (intraeschar hemor-
rhage) ·º≈ burn ≈÷°¢÷Èπ ¡’°“√∫«¡·¥ß∑’Ë¢Õ∫·º≈ ¡’°“√≈¥≈ß¢Õß‡π◊ÈÕ‡¬◊ËÕ granulation tissue ¡’ÀπÕß
®”π«π¡“° æ∫¡’°“√·¬°¢Õß·º≈ eschar À√◊Õæ∫ metastatic abscess ‡ªìπµâπ °“√«‘π‘®©—¬µâÕß‰¡à≈◊¡
°“√µ√«®‡æ“–‡™◊ÈÕ∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕ°“√‡≈◊Õ°„™â¬“ªØ‘™’«π–∑’Ë‡À¡“– ¡

5.4 ¬“ªØ‘™’«π– (antibiotic) ‰¡à·π–π”„Àâ„™â¬“ªØ‘™’«π–‡æ◊ËÕªÑÕß°—π°“√µ‘¥‡™◊ÈÕ (antibiotic
prophylaxis) ‡π◊ËÕß®“°æ∫«à“‰¡à‰¥â‡ª≈’Ë¬π·ª≈ß°“√¥”‡π‘π‚√§ ®–‡√‘Ë¡„™â¬“ªØ‘™’«π–‡¡◊ËÕ¡’≈—°…≥–¢Õß°“√µ‘¥‡™◊ÈÕ



44 Disasters : Roles of Critical Care

∑’Ë™—¥‡®π (therapeutic antibiotic) À√◊Õ‡ªìπ Burn ¡“°°«à“√âÕ¬≈– 60 ¢Õßæ◊Èπ∑’Ëº‘«°“¬ ®“°ª√– ∫°“√≥å
¢ÕßºŸâ‡¢’¬π ‡™◊ÈÕ∑’Ëæ∫∫àÕ¬·≈–¡’§«“¡√ÿπ·√ß‰¥â·°à Pseudomonas aeruginosa, Methicillin-resistant
Staphylococcus aureus (MRSA) ́ ÷Ëß·æ∑¬å‰¡à§«√√’√Õ„π°“√‡≈◊Õ°„™â¬“ªØ‘™’«π–·¡â®–¡’√“§“·æß ‡™àπ §«√
„™â vancomycin ‡¡◊ËÕæ∫ MRSA ‡ªìπµâπ

5.5 µ”·Àπàß¢Õß°“√µ‘¥‡™◊ÈÕÕ◊ËπÊ ‰¥â·°à  “¬ «πªí  “«– ∑àÕ™à«¬À“¬„®  “¬ «πÀ≈Õ¥‡≈◊Õ¥¥” ∑àÕ
√–∫“¬∑√«ßÕ° ∑”„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ√ÿπ·√ß‰¥â

6. Nutrition and metabolism12

‡ªìπ‡√◊ËÕß∑’Ë¡’§«“¡ ”§—≠Õ’°‡√◊ËÕßÀπ÷Ëß ”À√—∫ºŸâªÉ«¬ Burn ¡’À≈—°°“√∑’Ë§«√ªØ‘∫—µ‘¥—ßπ’È

6.1 °“√„ÀâÕ“À“√µ—Èß·µà√–¬–‡√‘Ë¡·√° (early nutritional support) ·π–π”„Àâ„ à NG tube µ—Èß·µà
·√°√—∫·≈–‡√‘Ë¡°“√„ÀâÕ“À“√∑“ß∑“ß‡¥‘πÕ“À“√ Ÿµ√ ”‡√Á® (enteral feeding) ∑—π∑’„πª√‘¡“≥‰¡à¡“° ‡™àπ
30 ml/hr ‚¥¬„™âÕ“À“√ commercial ∑’Ë¬àÕ¬ßà“¬ „π«—π∂—¥¡“ ∂â“ºŸâªÉ«¬√—∫Õ“À“√‰¥â¥’®÷ß‡æ‘Ë¡ª√‘¡“≥¡“°¢÷Èπ
·≈–‡ª≈’Ë¬π™π‘¥Õ“À“√‡ªìπ·∫∫∑’Ë¡’æ≈—ßß“π·≈–‚ª√µ’π Ÿß

6.2 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ enteral feeding ·≈– parenteral feeding §«√„™â enteral feeding ¡“°°«à“
„™â parenteral feeding

6.3 ª√‘¡“≥ calorie ·≈– protein §«√‡æ‘Ë¡‡ªìπ 2 ‡∑à“À√◊Õ¡“°°«à“ ª√‘¡“≥ basal energy expenditure
(BEE) ∑’Ë§”π«≥‰¥â

6.4 ‰¡à≈◊¡„Àâ«‘µ“¡‘π·≈–‡°≈◊Õ·√à

6.5 µ‘¥µ“¡πÈ”Àπ—°µ—«·≈–¥Ÿ°“√‡ª≈’Ë¬π·ª≈ß¢Õß electrolyte, blood urea nitrogen (BUN) creati-
nine, liver function test, magnesium, calcium, phosphate √«¡∑—Èß urine urea nitrogen (UUN) ∑ÿ°
 —ª¥“Àå

6.6 °“√‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥´÷Ëß¡’§«“¡ ”§—≠ ‡æ√“–®–∫Õ°∂÷ß‡¡µ“∫Õ≈‘´÷¡¢Õß
√à“ß°“¬ √–¥—∫πÈ”µ“≈„π‡≈◊Õ¥∑’Ë Ÿß (hyperglycemia) Õ“®· ¥ß«à“√à“ß°“¬¬—ß¡’°“√µ‘¥‡™◊ÈÕ∑’Ë§«∫§ÿ¡‰¡à‰¥â §«√
„Àâ insulin ‡æ◊ËÕ§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥„ÀâµË”°«à“ 180 mg% ∑—π∑’

7.  √ÿª°“√„Àâ°“√√—°…“ºŸâªÉ«¬ burn √–¬–·√° (initial management) ‰¥â·°à
1) Stop burning process
2) Standard ABC support
3) Establish venous access, rapid crystalloid resuscitation
4) History taking, underlying diseases
5) Physical examination, burn dept, extent of burn
6) Laboratory investigation, ABG
7) Tetanus prophylaxis
8) NG tube and start feeding
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9) Analgesic
ºŸâªÉ«¬ Burn ∑’Ëºà“π¿“«–«‘°ƒµ §◊Õ resuscitation period ( —ª¥“Àå∑’Ë 1) ·≈– infection period

( —ª¥“Àå∑’Ë 1-3) ®–ºà“π‡¢â“ Ÿà rehabilitation period ́ ÷Ëß‡ªìπ°“√·°â ‰¢ scar contracture À√◊Õ°“√µ°·µàß·º≈
„Àâ «¬ß“¡ §«“¡√Ÿâ∑“ß‡«™∫”∫—¥«‘°ƒµ∑’Ë¥’®–™à«¬„ÀâºŸâªÉ«¬√Õ¥™’«‘µ‰¥âÕ¬à“ß ¡∫Ÿ√≥å
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