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Figure 26.7a

Disorders of Water Balance: 
Dehydration
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(a) Mechanism of dehydration



Figure 26.7b

Disorders of Water Balance: 
Hypotonic Hydration

Excessive H2O enters 

the ECF

1 2 ECF osmotic 

pressure falls

3 H2O moves into 

cells by osmosis; 

cells swell

(b) Mechanism of hypotonic hydration



plasma sodium concentration above 145 to 147 meq/L





Clinical manifestations

 lethargy, weakness, and irritability, and can progress to 
twitching, seizures, and coma

 Severe symptoms usually require an acute elevation in 
the plasma sodium concentration to above 158 meq/L. 
Values above 180 meq/L are associated with a high 
mortality rate, particularly in adults.



Treatment of hypernatremia 

 How can the water deficit be estimated? 

 At what rate can the plasma sodium concentration 
safely be normalized?



Treatment of hypernatremia 
Water deficit =

plasma [Na+]

CBW x (————————— - 1) 

             140                               

The total body water is normally about 

60 and 50 percent of lean body weight 

in younger men and women, 

respectively, and is somewhat lower in 

the elderly (about 50 and 45 percent in 

men and women, respectively)



RATE OF CORRECTION
 The maximum safe rate at which the plasma sodium 

concentration should be lowered is by 0.5 meq/L per 
hour and no more than by 12 meq/L per day. 



Example
A 60 kg woman with a plasma sodium concentration of 

168 meq/L.

Water deficit = 0.4 x 60 ([168/140] – 1)

= 4.8 liters 



NOTE
   The water deficit estimates the positive water balance 

that must be achieved; thus, continuing free water 
losses must also be replaced, such as insensible losses 
(about 30 to 40 mL/h) and any continued dilute 
urinary or gastrointestinal losses. 



serum sodium concentration less than  135meq/L 





Treatment of hyponatremia 
 Indications for aggressive initial therapy :

patients with untreated and usually acute 
hyponatremia who present with seizures or other 
severe neurologic abnormalities or symptomatic 
hyponatremia due to causes that have been associated 
with brain herniation. 



Treatment of hyponatremia 
 Indications for active intervention for Patients with 

plasma sodium concentrations below 110 to 115 meq/L 
that develop more slowly often have less severe 
neurologic symptoms (eg, fatigue, dizziness, gait 
disturbances, forgetfulness, confusion, lethargy, and 
muscle cramps) 



Treatment of hyponatremia 
 Asymptomatic hyponatremia, Hospitalized patients 

who are truly asymptomatic must be corrected 
gradually, since rapid correction is not indicated, 
particularly if the baseline plasma sodium is above 120 
meq/L. Such patients are treated with free water 
restriction and, if correction of volume depletion is 
indicated, intravenous isotonic saline.



Treatment of hyponatremia 
 Water restriction

 Sodium chloride administration

 Sodium deficit = TBW x (desired Na - actual Na)

 TBW is estimated as lean body weight times 0.5 for women 
and 0.6 for men

 True volume depletion



Example 

 A nonedematous mildly symptomatic 60 kg women 
has a plasma sodium concentration of 116 meq/L. The 
goal is to raise the plasma sodium concentration by 8 
meq/L in the first 24 hours.

 sodium deficit = 0.5 x 60 x (124 - 116) 
= 240 meq



Plasma potassium concentration above 5.5 meq/L

















plasma potassium concentration less of 3.5 meq/L





MANIFESTATIONS OF HYPOKALEMIA

 Severe muscle weakness or paralysis

 Cardiac arrhythmias and ECG abnormalities

 Rhabdomyolysis

 Renal abnormalities



Hypokalemia:  K+ < 3.5 meq/L
 Cardiac

 Flattened T waves

 Prominent U waves

 ↑ P-R interval

 QRS widening

 Neuromuscular:                       weakness and 
lethargy

 GI:  ileus



Treatment of Hypokalemia 
 Asymptomatic, potassium >3 meq/L — In the absence 

of ongoing losses, we suggest administration of 10 to 
20 meq of potassium chloride given two to four times 
per day (20 to 80 meq per day), depending upon the 
severity of hypokalemia 



Treatment of Hypokalemia 
  Mild to moderate symptoms, or potassium <3.0 

meq/L — In the absence of ongoing losses, we suggest 
oral administration of potassium chloride (40 to 60 
meq three to four times/day, total 120 to 240 meq), 
until the plasma serum potassium concentration 
remains above 3.0 to 3.5 meq/L, and symptoms resolve 



Treatment of Hypokalemia 
 Severe symptoms or unable to take oral medication :

 intravenous potassium chloride in saline solution for 
patients with severe symptoms of hypokalemia and in 
patients who are unable to take oral medications, 
especially if they are also receiving insulin therapy for 
diabetic ketoacidosis or nonketotic hyperglycemia, or 
bicarbonate therapy for metabolic acidosis



Treatment of Hypokalemia 

 When using intravenous potassium, we recommend 
the following: 

 A maximal intravenous repletion rate in most cases of 
10 to 20 meq/h, and maximal concentration of 100 to 
200 meq/L (prepared in 100 mL). 



Thank you


