Fluid, Electrolyte and
acldobase disorder
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O total body fluid
= Male: 60% of body weight
= female: 50% of body weight

O two components
m ‘wPz po% (Intracellular fluid, ICF): 2/3
m fw¥z *k % (extracellular fluid, ECF): 1/3
& % % F4 (25%)
e B [ % (75%)
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ECF(mEqg/L) ICF(mEQg/L)

Na” 140 10
K* 5 140
Ca* 5 0
Mg*? 3 62
Cl- 103 4
HCO, 28 10
PO,? 4 75

SO,? 1 2
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O 20505 sl F AP Ap ¥
= mmol/L, mEg/L
& ¥ 52T ICFZECF% 5 B 4p %
O%&R2 35
= Osmolality (mOsm/kg)=
2(Na+K) + Glucose/18 + BUN/2.8
* ¥ & 280~300




Fluid Intake and Output

Normal output (cc/day) 5 B g
M B

cclkg

urine stool skin lung

Infant 300~600 30~45 | 50~200 | 30~150 | 130

Child 600~1000 | 45~120 | 250~400 |100~300| 80

Adult |[1000~1500| 100~200 | 600~700 |400~500| 50
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o Aldosteron
mOEET EANZ BT S 4w P
O Natriuretic hormone(§14p 7% ), ANF
CRRMARTITRE SR SRS (O -2 = S IR G- - NEE = Rl
O Others
= Estrogen; s e 4h 2. £ B
m Progesteron: ig g 4p 2 K 2 £t 0
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O Intake % &_
O Disturbance of Gl tract
= vomit, diarrhea, fistula, drainage

0 renal disorder
m excrete/retain Na, K, water

O NFFZFEE
O bleeding, trauma, and burn
m wmi pLEREE > dmle poEES R




< » % (hypovolemia)

O dehydration

O hypertonic hypovolemia

= water loss > Na loss

AR B E IR e s
O hypotonic hypovolemia

m Na loss > water loss
m renal disease

O isotonic hypovolemia
m water loss= Na loss
m Gl loss




S/S of hypovolemia

o low BP, fast HR - JVD(-) In supine
O skin, mucus membrane dry

O sunken eye

O weight loss

O #F% w5 M

O oliguria, or auria

O Hgb, Het up

O fvt & 53
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B n % (hypervolemia)

O etiology:
= fluid overload
= excess sodium intake
kR TR TR
= CHF, Nephrotic syndrome

o S/S

= edema, systemic and pulmoanry
= Increase of BW

= Hgb, Hct down
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O Crystalloids

m & &= p o1 F 2 water and electrolytes
Saline: Na requirement: 70~80 mEg/day
Glucose
KCI
NaHCO3: in acidosis

O Colloids

= Dextran:short term volume expansion
= albumin: medium term volume expansion

» Hydroxyethyl starch: HAES-steril: long term volume
expansion
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D5W 1L 1L /N800mI /N 100ml /N 100ml
Lactate
Ringer 1L 1L -- /N 700ml N 300ml
3%NacCl 1L 1L 2,510 AN 2400ml N 1100ml

0

e 100ml 100ml -- T 7% 450ml N 550ml

Albumin
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Hypokalemia
Hyperkalemia
ypernatremia
Hyponatremia

Hypocalcemia
Hypercalcemia
Hypophosphatemia
Hypomagnesemia
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47 (MEQ/L)
4 (MEQ/L)
S AT/ e AT

Mg/dL(mmole/L)

#x(mg/dL)

(mmole/L)

4% (mg/dL)

(mmole/L)




Hypokalemia

O = 473§ 11<3.5 mEg/L
DR LES
Beta receptor %_:& 4| (eg. Dopamine, Dobutrex)z_ i¢ * >
Alkalosis
» ¥ "ginsulin/glucose:& & :& » mPz 5142
m 4w A
THRAT 2 B A S
L
O e
R DA g @ g o S bR M 33 o
m g, 2 cardiac, neuromuscular, Gl = A
= arrhythmia, T -], Uk, Gl distension, ileus,
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Hypokalemiaz. k¥

O KCI 0.7 mEg/kg IV drip? # IV push

O normal usage:10~20 mEqg/hr

24 PF i < 2

O &5 SAfiRiR b~ ER
>2.5mEg/L 10 mEg/hr 40 mEqg/L
<2.5mEg/L 40 mEqg/hr 80 mEqg/L

l/IVH%‘,\,/i 12 g p ITEKGE B >
R e e 3 3

200 mEq
400 mEq

WA R AR

O %}é‘ ¥ (40mEqg/hn)pF » 2 & pcvpeE » < 5% > B 1 HiE
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O fadg #» T 7R 30 % £ d?
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Hyperkalemia

O w47 & (>5.5mEqg/L)
m we R mre ik P & insuline? &, £ F ¢
m TR0 Drenal failure, 4o 41 A, KCI
O e
= 1/ cardiac, neuromuscular 3
= arrhythmia, T;& & , muscle weakness,
O eJ2
= 1 NaHCOQO3, glucose+insulin, #-K+# » ‘m e
» r/dialysis, diuretics#-K+4% o 4 ¢t
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0o K 2 2 mEqg/L, %? % 40mEq in 250cc D5W,
O35 & % #i:d 3.5 mEg/L% 5.5 mEqg/L2z pF ¥
o BW 70kg, Urine 50 cc/hr, 4 mEg/100cc,
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O K#*
= (3.5-2.2)mEqg/L x 5L=6.5 mEq
= (5.5-2.2)mEqg/L x 5L=16.5 mEq

o IV conc. 16 mEg/100cc
O 48 g B

= 10cc/hr 1.6 mEg/hr

m 20cc/hr 3.2 mEg/hr

= 30cc/hr 4.8 mEg/hr
= 40cc/hr 6.4 mEg/hr




Hyponatremia

O M 40 (<130 mg/L)
¥ FIERRE D R S KRR R A
O &% ™2 neurologic, muscular, Gl 5 2
R I R FR O S S

BT 3%NaCl 1A HEE]

O &t E:& > 2 g 514=brain edema




Correction of hyponatremia

O Volume of 3% saline =
0.6 x Weight (kg) x (Desired Na - Current Na)
513 mEqg/L

O Sodium intake should be increased by no more than 1
to 2mEqg/L/hr or 10 to 20 mEg/L/day (Konick-
McMahon, 1999D).

O Too-rapid correction can lead to seizures, coma, and
death (Narins et al, 1998)




Hypernatremia

O % x 4+> 145 mEg/L

RF Nak* ke g QA S R R

O A ¢ AT s g @ s 8

[ LU - i A
= H,0 deficit=[0.6xBW(kg)] x [(= 7#Na /140)-1]
m L4 H,0 deficitz. - L £ =73
= 7> Na 12-20meg/L in 24 hrs

m 7 OE AT iEs® 0 7 3l 4=brain edema




TP IO 5+ M

= Hypocalcemia
= Hypercalcemia
= Hypophosphatemia
= Hypomagnesemia
O35k p 2§
0L BATP)2 & 28 * 4 M
07 %RV slAe e 2 40 goep | Wi &
PR s gy e AR
O % 1 ivEie
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O Lab data

m i 5 46<4.5 mEg/L(<9mg/dL)

m PFp4r<2.2 mEg/L(<4.4mg/dL)
O e

m A BRI e 0 g B

= Chvostek’s sign(CN7), Trousseau’s sign

m oS FEE S BERE RIS v RR Y I R
O el

= IV 10% Ca. gluconate in D5W

= Oral Ca. Gluconate, Ca. Chloride, Ca. lactate
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O Lab data
® i 46>5.5 mEQ/L(>11mg/dL)
m PFypar>2.8 mEg/L(>5.5mg/dL)
O g
oS rR ek PROR T
w o R PR AR i
DN 2 JLE'_EKG FST# ®QTa £ & izt
TR
O fe¥
= IV 0.9%NaCl & * Lasix ~ 53 18 45K 848 Fg 4T £ )
m Calcitoninfr+| & ;I»L’ﬂja s Ve




L=

O fﬂﬁ'_ 4% (<1. 5mEq/L or 1.8mg/dL)
LN 3 02 P
);f_;I»L L& oA e g e 2 22 e $ VPC, VR AR~ 4 7
514 4 n 49
O 4% ehgF ar
= 60% in bone, 49% inside cell, 1% in ECF
SR SOTAT R e ot 0 S od SRt
m A
% @ Na-K pumpR: 584p 49 2 Fovo B2 % *
& 3= ga RIS ;ﬁ» IO SN ST A - & frds i E
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O EJ2 .
= IV MQSO4 & ik » P Prg 5 B2 L2 B
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ABG

0 PaCO2: v & 4 A4 (40mmHQ)
0 PaO2: = ¥ % 4 & (>80 mmHg)
0 Sa02: & "k x ¥ Hob &2 O2 % & e 4Vt
0 HCOS3-: & 3+ 4% (24mEg/L)
O pH: = ¢ fhdg /= 8 (7.35~7.45)
O BE: base excess, & |4 MEQ/L
= total body base excess= 1/3xBWxBE




PaCO2  pH HCO3
Acute vent. I. <30 >7.50 T ¥
Chronic V. I. <30 | 7.40~7.50 | *F i1
Acute Vent. F >50 <7.30 T ¥
Chronic V. F >50 | 7.30~7.40, = 3




O

PaCO2 pH  HCO3

Uncomp. Acidosis & # <730 "%«
Alkalosis I ¥ >750 23

P. comp. Acidosis <30  <7.30 "
Alkalosis >50 >750 = 3

C.comp. Acidosis 'z i< 7.30~7.40 = 3
Alkalosis = 3 7.40~7.50 *% i1
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» Respiratory acidosis, VF

= # 5 7 L CO2 retension,  ventilatory failure(VF)#2
O =3k &

» Respiratory alkalosis, VI

mofEF B S S 2 CO2, ¥ Flak g M A 42 0 12 ventilatory
Insufficiency(VI)f£2 » 27 R~ 5 R 73 Lix3

0 Manage from ventilation and oxygenation route




O & #H4pe ¢ & (Metabolic acidosis)
" BT B >16

0B S ERE M AR A SREMH Ok PR S

TF T B 12+4
SR 13 ERTE S UL N S AN

£33 4 4] (anion gap)= Na — (Cl + HCOZJ3)

O 344k ¥ 5 (Metabolic alkalosis)
ok v § BRI~ 49 A

0 Manage from metabolic route
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