PATHOLOGY 425

C.P. SEMINAR ‑ FLUIDS AND ELECTROLYTES
This set of questions has been structured to allow correlation of past information with the basic changes of body water and electrolytes that occur in patients. 

QUESTIONS:
(1)
Outline briefly the adult body water compartments and list their volumes and main constituents in a 70 kg man.

(2)
What concentration of glucose (Mol. wt. = 180) is equivalent in tonicity to isotonic saline (0.14M NaCl)?

(3)
In tabular form, list the daily physiologic fluid intake and output, showing sources and approximate volumes, in an adult.

(4)
What are the causes of body potassium depletion?  Explain the mechanisms involved.

CASE ONE:
D.D. is a one-year old boy, with a three day history of vomiting and diarrhea.  On the day of admission, he became lethargic and was brought to the Emergency room.  On examination, his pulse was 150/min, blood pressure 80/50 and respiration 50‑60/min.  His eyes were dry and sunken and his skin was doughy.  His current weight of 7.2 kg is down from a month ago, when he weighed 8.0 kg during a routine checkup.

Initial laboratory results:

Na+ 

158 mmol/L (135‑145)

K+ 


3.0 mmol/L (3.5‑5.0)

Cl‑ 

128 mmol/L (100‑109)

Total CO2 
12  mmol/L  (20‑30)

Urea
   11 mmol/L (  1.8‑8.2  )

Creatinine 
90   umol/L    (60‑110)

Capillary blood gases: 
pH 
7.24 (7.33‑7.44) 

pCO2 
25mm  Hg (35‑45)

Total blood protein 70 g/L (60-80)
        



pO2 
60 mm Hg (65‑95)

Urinalysis:   specific gravity 1.029, the rest unremarkable

1)
Why is the serum sodium high and the potassium low?

2)
Explain the other lab findings

   
a)  
blood gases

   
b)  
urea, creatinine

   
c)  
total blood protein concentration

   
d)  
urinalysis

3)
What additional laboratory tests would aid in the diagnosis of this patient?

4)
Based on the pathophysiology of the condition, what principles would you consider in this child's management?

CASE TWO:
M.S. is a 15-year old girl with a one week history of a running nose and feeling tired, hungry and thirsty.  For the last two days, she has experienced nausea, vomiting, abdominal pain, weakness and blurred vision.  On examination she appeared acutely ill and drowsy, but could answer questions.  Vital signs showed blood pressure 80 systolic, pulse 160/min, respirations 40/min and deep.  A fruity odour on her breath was noted, and the liver was markedly enlarged.

1)
Why is the blood pressure low?

2)
Why is the liver enlarged?

Some laboratory results are now available:

Urinalysis:  

SG 1.017, glucose 55 mmol/L, ketones 3+, protein 1.0 g/L, few hyaline and granular casts.  

Blood gases:  
pH 

      6.75

              


pCO2 
      9 mm Hg

              


pO2 
120 mm Hg

              


HCO3 
      1 mmol/L

Capillary blood glucose > 22 mmol/L

3)
Discuss the significance of these results.

4)
Based on your knowledge of the pathophysiology of this disease, how would you treat this patient?

Additional lab results are now available:

Na+ 


118 mmol/L



K+ 

5.4 mmol/L

Cl‑ 


   94 mmol/L



Total CO2 
    5 mmol/L

Anion gap 
   24 mmol/L



Urea 
 13 mmol/L

Creatinine 
150 umol/  L



Glucose 
 60 mmol/L

Serum ketones moderate

5)
Serum sodium is low and potassium is high.  What do you think the intracellular sodium and potassium would be?  How do they relate to the serum levels?

Three days later she was much improved, and stabilized on subcutaneous insulin.

Na+ 



143 mmol/L


K+ 


3.9 mmol/L

Cl‑ 



105 mmol/L


Total CO2 

29  mmol/L

Urea 


      7 mmol/L


Creatinine
90   umol/L

Fasting glucose
      6 mmol/L

6)
What are the acute and chronic complications of diabetes mellitus?
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