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 ¡¥ÿ≈¢ÕßπÈ”·≈–Õ‘‡≈Á°‚∑√‰≈µå „π‡¥Á°ª°µ‘
°“√§«∫§ÿ¡ ¡¥ÿ≈¢ÕßπÈ”·≈–Õ‘‡≈Á°‚∑√‰≈µå‡ªìπ

°≈‰°∑’Ë́ —∫ ấÕπ Õ“»—¬°“√∑”ß“π¢ÕßÕ«—¬«–À≈“¬Õ¬à“ß

√à«¡°—π ‰¥â·°à

1.  ¡Õß: §«∫§ÿ¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß osmola-

lity ºà“π∑“ß osmoreceptor, thirst center ·≈–°“√

À≈—Ëß antidiuretic hormone (ADH)

2. ‰µ: §«∫§ÿ¡°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√‘¡“≥πÈ”

„π√à“ß°“¬ ·≈– ¡¥ÿ≈¢Õß°√¥-¥à“ß ‚¥¬°“√∑”ß“π¢Õß

‚°≈‡¡Õ√Ÿ≈—  √à«¡°—∫À≈Õ¥ΩÕ¬‰µ (renal tubule)

3. ªÕ¥: §«∫§ÿ¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß pH µ“¡

°“√À“¬„®‡æ◊ËÕ¢—∫°ä“´§“√å∫Õπ‰¥ÕÕ°‰´¥åÕÕ°®“°

√à“ß°“¬

4. µàÕ¡À¡«°‰µ: §«∫§ÿ¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß

ª√‘¡“≥‡≈◊Õ¥∑’Ë‰À≈‡«’¬π (πÈ”·≈–‚´‡¥’¬¡) ¥â«¬ŒÕ√å‚¡π

µà“ßÊ®“° adrenal cortex ·≈– medulla

√à“ß°“¬µâÕß°“√πÈ”·≈–Õ‘‡≈Á°‚∑√‰≈µå‡æ◊ËÕ„™â„π°“√

∑Ì“°‘®°√√¡µà“ßÊ ‡™àπ °“√À“¬„® °“√¢—∫∂à“¬¢Õß‡ ’¬

·≈–‡æ◊ËÕ√—°…“Õÿ≥À¿Ÿ¡‘„ÀâÕ¬Ÿà„π‡°≥±åª°µ‘ ‡√’¬°«à“ main-

tenance requirement ª√‘¡“≥¢Õß “√πÈ”∑’ËµâÕß°“√®–

¡“°À√◊ÕπâÕ¬¢÷ÈπÕ¬Ÿà°—∫æ≈—ßß“π∑’Ë√à“ß°“¬®”‡ªìπµâÕß„™â

„π·µà≈–«—π µ“¡ª°µ‘ª√‘¡“≥πÈ”∑’Ë√à“ß°“¬µâÕß‡ ’¬‰ª„π

·µà≈–«—π§‘¥‡ªìπ ¡≈. µàÕ°“√„™âæ≈—ßß“π 100 °‘‚≈·§≈Õ√’Ë

· ¥ß‰«â„πµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 ª√‘¡“≥ “√πÈ”∑’Ë√à“ß°“¬µâÕß°“√µàÕ°“√„™â

æ≈—ßß“π 100 °‘‚≈·§≈Õ√’Ë1

Insensible loss

    lungs

    skin

Sensible loss

    sweat

    stool

    urine

Total

ª√‘¡“≥ (¡≈)

15

30

20

5

30-80

100-150

°“√ª√–‡¡‘π°“√„™âæ≈—ßß“π¢ÕßºŸâªÉ«¬∑’ËπÕπæ—°

„π‚√ßæ¬“∫“≈„π·µà≈–«—ππ—Èπ π‘¬¡„™âµ“¡«‘∏’¢Õß Holli-

day ·≈– Segar2 ¥—ßπ’È

πÈ”Àπ—° 0-10 °°. 100 °‘‚≈·§≈Õ√’Ë/°°.

πÈ”Àπ—° 11-20 °°. 1,000+50 °‘‚≈·§≈Õ√’Ë/°°.

 ”À√—∫πÈ”Àπ—°∑’Ë‡°‘π 10 °°.

πÈ”Àπ—°¡“°°«à“ 20 °°. 1,500+20 °‘‚≈·§≈Õ√’Ë/

°°.  ”À√—∫πÈ”Àπ—°∑’Ë‡°‘π 20 °°.
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‡™àπ ‡¥Á°Àπ—° 15 °°. ®–¡’§«“¡µâÕß°“√æ≈—ßß“π

1,000+(50 x 5) = 1,250 °‘‚≈·§≈Õ√’ËµàÕ«—π

Insensible water loss ‡ªìπª√‘¡“≥πÈ”∑’ËµâÕß‡ ’¬

‰ª„π°“√√—°…“Õÿ≥À¿Ÿ¡‘¢Õß√à“ß°“¬„Àâ§ß∑’Ë ‚¥¬∑’Ë

æ≈—ßß“π∑’Ë„™â‰ª∑ÿ°Ê 100 °‘‚≈·§≈Õ√’Ë ®–∑”„Àâ√à“ß°“¬

‡ ’¬πÈ”®“°∑“ßº‘«Àπ—ßª√–¡“≥ 30 ¡≈. ·≈–®“°∑“ß

À“¬„®ª√–¡“≥ 15 ¡≈.3,4 √«¡ 45 ¡≈. À√◊Õª√–¡“≥

√âÕ¬≈– 30-40 ¢Õß maintenance fluid

°“√‡ ’¬πÈ”®“° insensible loss π’È®–·ª√º—π‰ª

µ“¡æ≈—ßß“π∑’Ë„™â‰ª„π·µà≈–«—π ‡¡◊ËÕ√à“ß°“¬µâÕß„™âæ≈—ß

ß“π‡æ‘Ë¡¢÷Èπ ‡™àπ ‡¡◊ËÕ¡’‰¢â ÕÕ°°”≈—ß°“¬ ¿“«– hyper-

thyroidism ®–∑”„Àâ§«“¡µâÕß°“√πÈ”‡æ◊ËÕ∑¥·∑π insen-

sible loss ¡“°¢÷Èπ À√◊Õ„π‡¥Á°∑’ËÀÕ∫ À“¬„®‡√Á« ∑”„Àâ

‡ ’¬πÈ”∑“ßÀ“¬„®‡æ‘Ë¡¢÷Èπ °ÁµâÕß„ÀâπÈ”‡æ◊ËÕ∑¥·∑π à«π

∑’Ë‡ ’¬‰ª∑“ßªÕ¥‡æ‘Ë¡¢÷Èπ‡™àπ°—π

‡¡◊ËÕ√à“ß°“¬„™âæ≈—ßß“ππâÕ¬≈ß ‡™àπ ¿“«– hypo-

thyroidism À√◊Õ Ÿ≠‡ ’¬πÈ”®“°∑“ß‡¥‘πÀ“¬„®≈¥≈ß ‡™àπ

„π‡¥Á°∑’Ë√—°…“¥â«¬ mechanical ventilation ·≈â«°Á®–

∑”„Àâ‡ ’¬πÈ”®“° insensible loss πâÕ¬≈ß

µ“¡ª°µ‘√à“ß°“¬®–‡ ’¬πÈ”∑“ß‡Àß◊ËÕ·≈–∑“ß

Õÿ®®“√–‰¡à¡“°π—° ‰µ‡ªìπÕ«—¬«–∑’Ë™à«¬ª√—∫„Àâª√‘¡“≥

 “√πÈ”„π√à“ß°“¬Õ¬Ÿà„π ¡¥ÿ≈‚¥¬‡ª≈’Ë¬π·ª≈ßª√‘¡“≥

ªí  “«–‰¥â„π™à«ßª√–¡“≥ 30-80 ¡≈. µàÕ°“√„™âæ≈—ßß“π

100 °‘‚≈·§≈Õ√’Ë ¥—ßπ—Èπ‡¡◊ËÕ√«¡ª√‘¡“≥πÈ”∑’Ë√à“ß°“¬µâÕß

„™â‰ª„π·µà≈–«—π·≈â«®–‰¥âª√–¡“≥ 100-150 ¡≈.µàÕ°“√

„™âæ≈—ßß“π 100 °‘‚≈·§≈Õ√’Ë

 ”À√—∫ºŸâªÉ«¬∑’ËπÕπæ—°„π‚√ßæ¬“∫“≈π—Èπ ª√‘¡“≥

 “√πÈ”∑’Ë„™â‰ª„π·µà≈–«—π®–≈¥≈ß‡À≈◊Õª√–¡“≥ 100 ¡≈.

µàÕæ≈—ßß“π 100 °‘‚≈·§≈Õ√’Ë  ¥—ßπ—Èπª√‘¡“≥ mainte-

nance fluid ∑’Ë‡¥Á°ªÉ«¬πÈ”Àπ—° 15 °°. µâÕß°“√„π·µà

≈–«—π §◊Õ 1,250 ¡≈.

 à«πª√–°Õ∫¢ÕßπÈ”·≈–Õ‘‡≈Á°‚∑√‰≈µå„π “√πÈ”∑’Ë

√à“ß°“¬ª°µ‘µâÕß°“√„π·µà≈–«—πµàÕæ≈—ßß“π 100 °‘‚≈

·§≈Õ√’Ë · ¥ß‰«â¥—ßµ“√“ß∑’Ë 2

®“°ª√‘¡“≥ “√πÈ”·≈– à«πª√–°Õ∫µà“ßÊ ®–‡ÀÁπ

‰¥â«à“ maintenance intravenous solution ∑’Ë‡µ√’¬¡‰¥â

ßà“¬   ”À√—∫„ÀâºŸâªÉ«¬‡¥Á°πÈ”Àπ—° 15 °°. ∑’ËµâÕß°“√

æ≈—ßß“π 1,250 °‘‚≈·§≈Õ√’Ë ®–¡’ à«πª√–°Õ∫‡ªìππÈ”

1,250 ¡≈., ‚´‡¥’¬¡ 25-37 mEq §”π«≥‡ªìπ§«“¡

‡¢â¡¢âπ¢Õß‚´‡¥’¬¡‰¥âª√–¡“≥ 1/5 NSS º ¡°—∫ potas-

sium chloride 20-30 mEq/l ·≈–§«√¡’§“√å‚∫‰Œ‡¥√µ

„π “√πÈ”‡æ◊ËÕ≈¥ protein catabolism  ª√‘¡“≥§“√å‚∫-

‰Œ‡¥√µ∑’Ë‡À¡“– ¡°—∫‡¥Á°§◊Õª√–¡“≥ 20-25 °‘‚≈·§≈Õ√’Ë

µàÕæ≈—ßß“π 100 °‘‚≈·§≈Õ√’Ë6 ´÷Ëß à«π¡“°π‘¬¡„Àâ‡ªìπ

°≈Ÿ‚§  5 °√—¡/¥≈. (5%D/W)

ªí≠À“ “√πÈ”·≈–Õ‘‡≈Á°‚∑√‰≈µå„πºŸâªÉ«¬«‘°ƒµ
ºŸâªÉ«¬‡¥Á°∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ ¡—°®–¡’ªí≠À“∑“ß

¥â“π “√πÈ”·≈–Õ‘‡≈Á°‚∑√‰≈µå√à«¡¥â«¬‡ ¡Õ  ªí®®—¬µà“ßÊ

¡“°¡“¬¡’º≈°√–∑∫µàÕ ¡¥ÿ≈¢Õß “√πÈ”·≈–Õ‘‡≈Á°‚∑√-

‰≈µå Õ“∑‘ §«“¡‡§√’¬¥®“°°“√‡®Á∫ªÉ«¬ (stress of criti-

cal illness) °“√™à«¬À“¬„®¥â«¬§«“¡¥—π∫«° (positive

pressure ventilation) °“√µ‘¥‡™◊ÈÕ√ÿπ·√ß (sepsis)

‰µ«“¬‡©’¬∫æ≈—π (acute renal failure) multiple organ

dysfunction syndrome (MODS) °“√„Àâ¬“„π°≈ÿà¡

vasoactive ∑’Ë¡’º≈µàÕ°“√ª√—∫µ—«¢Õß√–∫∫ª√– “∑·≈–

µàÕ¡‰√â∑àÕ∑’Ë§«∫§ÿ¡ “√πÈ”·≈–Õ‘‡≈Á°‚∑√‰≈µå πÕ°®“°π’È

¬—ß¡’°“√„Àâ “√πÈ”µà“ßÊ √«¡‰ª∂÷ß°“√„Àâ “√Õ“À“√∑“ß

À≈Õ¥‡≈◊Õ¥∑’Ë¡’ à«πª√–°Õ∫¢Õß‡°≈◊Õ·√à·µ°µà“ß°—π‰ª

µ“√“ß∑’Ë 2  à«πª√–°Õ∫¢ÕßπÈ”·≈–Õ‘‡≈Á°‚∑√‰≈µå∑’Ë√à“ß°“¬

µâÕß°“√µàÕ°“√„™âæ≈—ßß“π 100 °‘‚≈·§≈Õ√’Ë5,6

 à«πª√–°Õ∫
H2O

Na+

K+

Cl-

HCO3
-

ª√‘¡“≥
100 ¡≈.

2-3 mEq

2-3 mEq

2-3 mEq

2-3 mEq



Current Concepts in Pediatric Critical Care232

¥—ßπ—Èπ‡¡◊ËÕµ√«®æ∫§«“¡·ª√ª√«π¢Õß “√πÈ”·≈–

Õ‘‡≈Á°‚∑√‰≈µå„πÀÕºŸâªÉ«¬«‘°ƒµ®–µâÕß§”π÷ß‡ ¡Õ«à“

 “‡Àµÿ‡ªìπ‰¥âÀ≈“°À≈“¬ ∑—Èß®“°§«“¡‡®Á∫ªÉ«¬‡¥‘¡·≈–

º≈∑’Ë‡°‘¥µ“¡¡“®“°°“√√—°…“7

Neuro-hormonal responses to critical illness7

„π¿“«–«‘°ƒµ √–¥—∫ŒÕ√å‚¡πÀ≈“¬™π‘¥®–‡ª≈’Ë¬π

·ª≈ß‰ª®“°ª°µ‘ ∑’Ë ”§—≠ ‰¥â·°à cortisol, aldosterone,

catecholamine, antidiuretic hormone ·≈– thyroid

hormone

√–¥—∫ cortisol „π‡≈◊Õ¥®–‡æ‘Ë¡¢÷Èπ„π¿“«–‡§√’¬¥

cortisol ™à«¬„π°“√ª√—∫ ¡¥ÿ≈¢ÕßπÈ”„π√à“ß°“¬ À“°¢“¥

cortisol ·≈â« À≈Õ¥ΩÕ¬‰µ (renal tubule) ®–¢—∫ free

water ‰¥â≈¥≈ß ∑”„Àâ‡°‘¥¿“«– hyponatremia ‰¥âßà“¬

Aldosterone ‡ªìπ mineralocorticoid ∑’Ë‡æ‘Ë¡¢÷Èπ

‡¡◊ËÕºŸâªÉ«¬¡’ effective intravascular volume ≈¥≈ß

°≈‰°∑’Ë°√–µÿâπ°“√À≈—Ëß aldosterone ºà“π¡“∑“ß√–∫∫

renin-angiotensin-aldosterone system ·≈–ºà“π∑“ß

√–¥—∫ catecholamine ∑’Ë‡æ‘Ë¡¢÷Èπ aldosterone ∑’Ë Ÿß¢÷Èπ

®–‡æ‘Ë¡°“√¢—∫‚ªµ— ‡ ’́¬¡·≈–°√¥∑“ß‰µ ∑”„Àâ√–¥—∫

‚ªµ— ‡´’¬¡≈¥≈ß ·≈–‡°‘¥ metabolic alkalosis „π∑“ß

µ√ß¢â“¡  À“°√à“ß°“¬¢“¥ aldosterone °Á®–¡’º≈„Àâ

√–¥—∫‚ªµ— ‡´’¬¡ Ÿß¢÷Èπ·≈–‡°‘¥ metabolic acidosis

√–¥—∫ aldosterone ®– Ÿß¢÷Èπ„πºŸâªÉ«¬∑’Ë‰¥â°“√™à«¬

À“¬„®¥â«¬§«“¡¥—π∫«° (positive pressure ventila-

tion) ºŸâ∑’Ë¡’ hypoalbuminemia, congestive heart failure

À√◊Õ‰¥â√—∫¬“¢—∫ªí  “«–  à«πºŸâªÉ«¬«‘°ƒµ∑’Ë‡ ’Ë¬ßµàÕ°“√

¢“¥ aldosterone ‰¥â·°à ºŸâ∑’Ë¡’Õ“°“√ shock, sepsis,

DIC ∑’ËÕ“®æ∫√à«¡°—∫ adrenal hemorrhage À√◊ÕºŸâªÉ«¬

∑’Ë‰¥â√—∫¬“∑’Ë≈¥°“√À≈—Ëß aldosterone ®“°µàÕ¡À¡«°‰µ

‰¥â·°à heparin, angiotensin converting enzyme

inhibitor ·≈– angiotensin receptor blocker

Adrenal catecholamine ∑”„Àâ‡°‘¥ generalized

vasoconstriction ¡’º≈≈¥‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß‰µ ∑”„Àâ°“√

¢—∫ free water ≈¥≈ß  ·≈–°√–µÿâπ β ·≈– α adrener-

gic receptor ∑’Ëº‘«‡´≈≈åµà“ßÊ ∑”„Àâ‚ªµ— ‡´’¬¡ shift

‡¢â“·≈–ÕÕ°®“°‡´≈≈åµ“¡≈”¥—∫ ´÷Ëß “¡“√∂π”§«“¡√Ÿâ

π’È¡“„™â√—°…“ºŸâªÉ«¬∑’Ë¡’¿“«– hyperkalemia ‰¥â

Antidiuretic hormone (ADH) ®–À≈—ËßÕÕ°¡“°

¢÷Èπ„π¿“«– hypernatremia ·≈– hypotension ºŸâªÉ«¬

„π¿“«–«‘°ƒµÕ“®¡’°“√À≈—Ëß ADH ‡æ‘Ë¡¢÷Èπ¡“°°«à“ª°µ‘

®“° “‡Àµÿµà“ßÊ ∑’Ë ”§—≠ ‰¥â·°à Õ“°“√ª«¥ °“√∫“¥

‡®Á∫∑’Ë»’√…– °“√™à«¬À“¬„®¥â«¬§«“¡¥—π∫«° °“√„Àâ¬“

·°âª«¥°≈ÿà¡ narcotic ·≈–°“√‰¥â√—∫ adrenaline √–¥—∫

ADH ∑’Ë Ÿß¢÷ÈπÕ“®∑”„Àâ‡°‘¥ hyponatremia ‰¥â

Thyroid hormone ®“°µàÕ¡∏—¬√Õ¬¥å ™à«¬„Àâ

°“√¢—∫ free water ∑“ß‰µ‡°‘¥¢÷Èπ‰¥âÕ¬à“ß‡À¡“– ¡  °“√

¢“¥ thyroid hormone ∑”„Àâ‡°‘¥πÈ”§—Ëß„π√à“ß°“¬·≈–

‡°‘¥ dilutional hyponatremia

µ“√“ß∑’Ë 3   “‡Àµÿ∑’Ë∑”„Àâ ADH ‡æ‘Ë¡¢÷Èπ„πºŸâªÉ«¬«‘°ƒµ7

True volume depletion

1. Hemorrhage

2. Diarrhea

3. Nasogastric suction / vomiting

4. Pancreatitis

5. Rhabdomyolysis

6. Addisonian crisis

7. Diuretics

8. Osmotic diuresis

Effective volume depletion

1. Congestive heart failure

2. Cirrhosis / hepatorenal syndrome

3. Severe nephrotic syndrome

4. Positive-pressure ventilation

5. Systemic inflammatory response syndrome
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À≈—°°“√√—°…“ºŸâªÉ«¬«‘°ƒµ∑’Ë¡’ªí≠À“ “√πÈ”·≈–
Õ‘‡≈Á°‚∑√‰≈µå

„π¿“«–«‘°ƒµπ—Èπ Õ«—¬«–µà“ßÊ ∑’Ë°”°—∫ ¡¥ÿ≈¢Õß

 “√πÈ”·≈–Õ‘‡≈Á°‚∑√‰≈µå‰¡à “¡“√∂∑”ß“π‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ ·≈–Õ“®‰¡à‡æ’¬ßæÕµàÕ§«“¡µâÕß°“√¢Õß

√à“ß°“¬ ‡¡◊ËÕÀπâ“∑’Ë¢ÕßÕ«—¬«–∑’Ë§«∫§ÿ¡ ¡¥ÿ≈¢Õß “√

πÈ”·≈–Õ‘‡≈Á°‚∑√‰≈µå·ª√ª√«π‰ª ‰¡à«à“®–‡ªìπ ¡Õß ªÕ¥

·≈–µàÕ¡À¡«°‰µ °“√√—°…“¡—°®–‡πâπ„Àâ‰µ∑”Àπâ“∑’Ë™à«¬

ª√—∫„Àâ°≈—∫ Ÿà ¡¥ÿ≈ ¥â«¬ “√πÈ”·≈–¬“∑’Ë‡À¡“– ¡ ·µà

∂â“‰µ∑”ß“π∫°æ√àÕß‰ª¥â«¬°Á®–¡’º≈„Àâ°“√√—°…“¬ÿàß¬“°

¡“°¢÷Èπ „π∫“ß§√—Èß®”‡ªìπµâÕßæ÷Ëßæ“°“√√—°…“∑¥·∑π‰µ

(renal replacement therapy)

À≈—°°“√ —Ëß°“√√—°…“‡°’Ë¬«°—∫ “√πÈ”·≈–Õ‘‡≈Á°-

‚∑√‰≈µå„π¿“«–«‘°ƒµ §«√æ‘®“√≥“µ“¡≈—°…≥–°“√∑”

Àπâ“∑’Ë¢Õß‰µ‡ªìπ ”§—≠ À“°‰µ¬—ß “¡“√∂∑”ß“π‰¥â¥’

‰¡à¡’°“√‡ ◊ËÕ¡Àπâ“∑’Ë¢Õß‚°≈‡¡Õ√Ÿ≈— À√◊ÕÀ≈Õ¥ΩÕ¬‰µ

°Á®–„Àâ “√πÈ”µ“¡§«“¡µâÕß°“√ª°µ‘ (maintenance

fluid requirement) ‡ªìπæ◊Èπ∞“π „πºŸâªÉ«¬∑’Ë¢“¥πÈ”°Á®–

‡æ‘Ë¡ª√‘¡“≥ “√πÈ”∑’Ë¢“¥‰ª (deficit requirement)  „π

ºŸâªÉ«¬∑’Ë¡’πÈ”‡°‘π (volume overload) À√◊ÕºŸâªÉ«¬∑’ËµâÕß

°“√®”°—¥πÈ”°Á®–≈¥ª√‘¡“≥≈ß®“°§«“¡µâÕß°“√ª°µ‘

·≈–„ÀâÕ‘‡≈Á°‚∑√‰≈µåµà“ßÊ„πª√‘¡“≥∑’Ë Õ¥§≈âÕß°—π ‡™àπ

ºŸâªÉ«¬‡¥Á°‡≈Á°‡ªìπ‚√§Õÿ®®“√–√à«ß·≈–¡’°“√¢“¥πÈ”√ÿπ·√ß

(severe degree dehydration) ®– —Ëß°“√√—°…“„Àâ “√

πÈ”‡ªìπª√‘¡“≥∑’Ë¢“¥‰ª (deficit fluid requirement) „π

ª√‘¡“≥√âÕ¬≈– 10 ¢ÕßπÈ”Àπ—°µ—«√à«¡°—∫ maintenance

fluid À√◊Õ„πºŸâªÉ«¬‡¥Á°‚√§À—«„®¡’ congestive heart

failure ·≈–πÈ”‡°‘π ®–„Àâ “√πÈ”∑—ÈßÀ¡¥‡ªìπ√âÕ¬≈– 80

¢Õß maintenance fluid ‡ªìπµâπ

 à«π„π°√≥’∑’Ë‰µ‰¡à “¡“√∂∑”Àπâ“∑’Ë‰¥âµ“¡ª°µ‘

§«√ —Ëß°“√√—°…“‡ªìπª√‘¡“≥ “√πÈ”∑’Ë‡∑’¬∫‡∑à“ª√‘¡“≥

insensible water loss (IWL) √«¡°—∫ “√πÈ”·≈–

Õ‘‡≈Á°‚∑√‰≈µå∑’Ë Ÿ≠‡ ’¬‰ª„π∑’Ëµà“ßÊ (sensible water

loss) ‡™àπ ºŸâªÉ«¬ oliguric renal failure „Àâª√‘¡“≥ “√

πÈ”‡ªìπ IWL √à«¡°—∫ total urine output À√◊ÕºŸâªÉ«¬

acute tubular necrosis ∑’ËÕ¬Ÿà„π™à«ß polyuric phase

„Àâª√‘¡“≥ “√πÈ”‡ªìπ IWL √à«¡°—∫√âÕ¬≈– 70-90 ¢Õß

ª√‘¡“≥ªí  “«–∑’ËÕÕ°¡“ ‡ªìπµâπ

Clinical syndromes of fluid and electrolyte
disorders

®–°≈à“«∂÷ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß “√πÈ”·≈–Õ‘‡≈Á°-

‚∑√‰≈µå„π‡¥Á°„πÀ—«¢âÕ¥—ßπ’È

1. Volume deficit ·≈– volume excess

2. Hyponatremia ·≈– hypernatremia

3. Hypokalemia ·≈– hyperkalemia

4. Metabolic acidosis ·≈– alkalosis

Volume Deficit (Dehydration)
¿“«–¢“¥πÈ”æ∫‰¥â∫àÕ¬„πÀÕºŸâªÉ«¬«‘°ƒµ  à«π

¡“°‡ªìπ°“√ Ÿ≠‡ ’¬πÈ”„π à«π¢Õß extracellular fluid

(ECF) ´÷Ëßª√–°Õ∫¥â«¬ intravascular compartment

·≈– interstitial compartment  „π√–¬–·√°Ê √à“ß°“¬

®–æ¬“¬“¡ª√—∫µ—«‡æ◊ËÕ√—°…“ª√‘¡“≥πÈ”„π intravascu-

lar compartment À“°°“√¢“¥πÈ”√ÿπ·√ß¢÷Èπ°Á®–¡’º≈µàÕ

intravascular volume √à“ß°“¬°Á®–ª√—∫µ—«„ÀâÀ—«„®‡µâπ

‡√Á«¢÷Èπ‡æ◊ËÕ√—°…“§«“¡¥—π‚≈À‘µ·≈–ª√‘¡“≥‡≈◊Õ¥‰À≈

‡«’¬π„Àâ„°≈â‡§’¬ßª°µ‘¡“°∑’Ë ÿ¥

 “‡Àµÿ¢Õß°“√¢“¥πÈ”‡°‘¥®“°°“√‰¥â√—∫ “√πÈ”

πâÕ¬‡°‘π‰ª ‡™àπ ºŸâªÉ«¬∑’Ë°‘πÕ“À“√·≈–πÈ”‰¡à‰¥â À√◊Õ‡°‘¥

®“°°“√ Ÿ≠‡ ’¬∑—ÈßπÈ”·≈–Õ‘‡≈Á°‚∑√‰≈µå®“°∑“ß‡¥‘π

Õ“À“√ ∑“ßªí  “«– ∑“ßªÕ¥·≈–∑“ßº‘«Àπ—ß ‡™àπ ∑âÕß

‡ ’¬ Õ“‡®’¬π  “¬ gastric tube À√◊Õ “¬√–∫“¬µà“ßÊ

°“√„Àâ¬“¢—∫ªí  “«– ªí  “«–ÕÕ°¡“°®“°‡∫“À«“π ‚√§

¢ÕßÀ≈Õ¥ΩÕ¬‰µ™π‘¥µà“ßÊ ·º≈‰ø‰À¡âπÈ”√âÕπ≈«°

√«¡‰ª∂÷ß°“√‡ ’¬ insensible water loss ‡æ‘Ë¡¢÷Èπ

‡π◊ËÕß®“°¡’‰¢â ŸßÀ√◊ÕÀ“¬„®ÀÕ∫ „π∫“ß§√—ÈßºŸâªÉ«¬‰¡à¡’

°“√ Ÿ≠‡ ’¬ “√πÈ”„Àâ‡ÀÁπÕ¬à“ß™—¥‡®π ·µà‡ªìπ°“√ shift

¢Õß “√πÈ”ÕÕ°πÕ°À≈Õ¥‡≈◊Õ¥ ‡™àπ „π°√≥’¢Õß‚√§

‰¢â‡≈◊Õ¥ÕÕ° ¿“«– septic shock ·≈–¿“«–Õ—≈∫Ÿ¡‘π„π
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‡≈◊Õ¥µË”

°“√ª√–‡¡‘π°“√¢“¥πÈ”®–¥Ÿ®“°§«“¡√ÿπ·√ß¢Õß

°“√¢“¥πÈ” (degree of dehydration) ™π‘¥¢Õß°“√¢“¥

πÈ” (type of dehydration) ¿“«–°“√‡ª≈’Ë¬π·ª≈ß¢Õß

°√¥-¥à“ß (acid-base disturbance) ·≈–°“√‡ª≈’Ë¬π

·ª≈ß¢Õß‚ªµ— ‡´’¬¡„π√à“ß°“¬ °“√∂“¡ª√–«—µ‘®–™à«¬

ª√–‡¡‘πºŸâªÉ«¬¢—Èπµâπ ‡™àπ ª√–«—µ‘‡°’Ë¬«°—∫™π‘¥·≈–

ª√‘¡“≥¢Õß “√πÈ”∑’Ë‡¥Á°°‘πÀ√◊Õ‰¥â∑“ßÀ≈Õ¥‡≈◊Õ¥°àÕπ

°“√‡®Á∫ªÉ«¬«‘°ƒµ§√—Èßπ’È ·À≈àß¢Õß°“√ Ÿ≠‡ ’¬πÈ”´÷Ëß®–

™à«¬∫Õ°∂÷ßª√‘¡“≥¢ÕßÕ‘‡≈Á°‚∑√‰≈µå·µà≈–™π‘¥∑’Ë Ÿ≠‡ ’¬

‰ª ‡¡◊ËÕ¡“ª√–°Õ∫°—∫º≈°“√µ√«®√à“ß°“¬°Á®–™à«¬„Àâ

ª√–‡¡‘πºŸâªÉ«¬‰¥âÕ¬à“ß∂Ÿ°µâÕß·≈– “¡“√∂„Àâ°“√√—°…“

°àÕπ∑’Ë®–‰¥âº≈µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√¡“¬◊π¬—π°“√

«‘π‘®©—¬„π¿“¬À≈—ß

‡¥Á°∑’Ë¢“¥πÈ”‰¡à¡“° (mild dehydration) ®–‡√‘Ë¡

¢“¥πÈ”®“° interstitial compartment °àÕπ µ√«®æ∫

‡æ’¬ßª“°·Àâß °√–À“¬πÈ”¡“°¢÷Èπ √–∫∫À¡ÿπ‡«’¬π‚≈À‘µ

¬—ß‡ªìπª°µ‘ ∂â“¢“¥πÈ”„π√–¥—∫ª“π°≈“ß (moderate

dehydration) ‡¥Á°®–¡’Õ“°“√· ¥ß¢Õß°“√¢“¥πÈ”

™—¥‡®π¢÷Èπ ‡™àπ µ—«≈“¬·≈–‡¬Áπ™◊¥ °√–À¡àÕ¡Àπâ“¥Ÿ¬ÿ∫≈ß

‡¬◊ËÕ∫ÿµà“ßÊ ·Àâß µ“‚À≈≈÷° À“¬„®≈÷° √–∫∫‰À≈‡«’¬π

‚≈À‘µ¬—ß‰¡à≈â¡‡À≈« „π°√≥’∑’Ë‡ ’¬πÈ”„π√–¥—∫√ÿπ·√ß

(severe dehydration) ®–¡’≈—°…≥–¢“¥πÈ”™—¥‡®π¡“°

·≈–√–∫∫À¡ÿπ‡«’¬π‚≈À‘µ≈â¡‡À≈« ‡¢â“ Ÿà√–¬–§«“¡¥—π

‚≈À‘µµË” (hypotension) ∂â“√ÿπ·√ß¡“° ®–¡’Õ“°“√™ÁÕ°

·≈–‡ ’¬™’«‘µ‰¥â Õ“°“√∑“ß§≈‘π‘°∑’Ë∫àß™’È∂÷ß§«“¡√ÿπ·√ß

°“√¢“¥πÈ”· ¥ß‰«â¥—ßµ“√“ß∑’Ë 5

ªí®®—¬∑’Ë®–∑”„ÀâÕ“°“√·≈–Õ“°“√· ¥ß¡“°À√◊Õ

πâÕ¬π—Èπ πÕ°®“°§«“¡√ÿπ·√ß¢Õß°“√¢“¥πÈ”·≈â« ¬—ß

¢÷Èπ°—∫™π‘¥¢Õß°“√¢“¥πÈ”¥â«¬ ‡¥Á° à«π¡“°®– “¡“√∂

ª√—∫µ—«„Àâ°“√¢“¥πÈ”·≈–‡°≈◊Õ‰¥â —¥ à«π°—π∑”„Àâ

√–¥—∫‚´‡¥’¬¡¬—ßª°µ‘Õ¬Ÿà ‡√’¬°«à“‡ªìπ°“√¢“¥πÈ”™π‘¥

isonatremic À√◊Õ isotonic dehydration

∫“ß§√—Èß‡¥Á°ª√—∫µ—«‰¡à‰¥â‡π◊ËÕß®“°¡’‰¢â ŸßÀ√◊Õ‰¥â

√—∫ “√πÈ”∑’Ë¡’ osmolality  Ÿß‡°‘π‰ª°Á®–‡ ’Ë¬ßµàÕ°“√

¢“¥πÈ”™π‘¥ hypernatremic dehydration ‡¥Á°∑’Ë¢“¥πÈ”

™π‘¥ hypernatremic dehydration ®–‡ ’¬πÈ”®“° intra-

cellular fluid „π —¥ à«π∑’Ë¡“°°«à“ extracellular fluid

º‘«Àπ—ß®–¡’≈—°…≥–À¬ÿàπÊ §≈â“¬°âÕπ·ªÑß∑”¢π¡∑’Ë‡√’¬°

«à“ doughy skin ª√‘¡“≥ intravascular fluid ®–

‡ª≈’Ë¬π·ª≈ßπâÕ¬ Õ“°“√ hypotension ·≈– shock °Á

æ∫‰¥âπâÕ¬°«à“°“√¢“¥πÈ”™π‘¥Õ◊ËπÊ ·µà®–¡’Õ“°“√∑“ß

√–∫∫ª√– “∑‰¥â∫àÕ¬ ‡™àπ ¡’ deep tendon reflex ‰«

°«à“ª°µ‘ ¡’Õ“°“√À¡¥ µ‘·≈–™—°‰¥â

 à«π°“√¢“¥πÈ”™π‘¥ hyponatremic À√◊Õ hypo-

tonic dehydration π—Èπ √à“ß°“¬®–‡ ’¬πÈ” à«π„À≠à®“°

extracellular fluid ¡“°°«à“ intracellular fluid ∑”„Àâ

intravascular volume ≈¥≈ßÕ¬à“ß¡“° ®–¡’Õ“°“√·≈–

Õ“°“√· ¥ß∑’Ë√ÿπ·√ß°«à“ isonatremic dehydration

µ“√“ß∑’Ë 4  Electrolyte composition of various fluid loss8

Saliva

Gastric

Pancreatic

Small intestine

Bile

Ileostomy

Diarrhea

Sweat

Na (mEq/l)

9-20

20-80

120-140

100-140

120-140

40-130

10-90

10-30

K (mEq/l)

12-16

5-20

5-15

5-15

5-15

3-15

10-80

3-10

Cl (mEq/l)

8-17

75-150

90-120

90-130

80-120

20-120

10-110

10-35




