Water & Dehydration: 
Clinical scenarios for self-directed learning

Jeremy Levy

1. You foolishly decide to take part in the Marathon des Sables – running 150 km across the Sahara in 6 days, carrying your food and emergency kit weighing 9 Kg.  On the third day you lose you water bottle soon after starting, but continue running all day. You crawl into camp that afternoon rather the worse for wear. 

Q:
If you were to have a blood test done, what would be your serum sodium and osmolality? Give a rough guess.


Would your blood pressure be low, normal  or high?


Briefly explain the physiological processes which have kept you more or less alive, especially the link between brain and kidneys.

2.  A 25 year old woman is admitted to hospital for the birth of her first baby. After a prolonged labour she requires a caesarian section, and the baby is safely delivered. Blood test on the next day show:

Serum Na  


149 mmol/l (135-145)

Serum potassium

5.0 mmol/l  (3.5-5)

Serum urea


8 mmol/l  (2.5 – 6.7)

Q:   
Can you explain why these results are abnormal?  

If you wanted to correct them, how would you do it?

48 hours later she is noted to be semi conscious, barely rousable, with a new divergent squint of her eyes.  Blood tests show:

Serum Na  


105 mmol/l (135-145)

Serum potassium

3 mmol/l  (3.5-5)

Serum urea


3 mmol/l  (2.5 – 6.7)

Q:
What has happened to her? 

Can you think of possible causes?


Why is she unconscious?


Now see if you can find the name of this condition and any facts about it – you will need to look this up.

3.  PLEASE DO NOT LOOK THIS UP NOW:

Can you think (THNK – not read / web crawl / copy / ….) how you might distinguish between a patient with primary polydipsia (drinking too much from psychiatric illness) causing polyuria, and a patient with true polyuria from diabetes insipidus.

How could you prove this (describe any test which might be helpful).

4. Cholera is uncommon now (although outbreaks occur regularly in developing countries). Cholera causes terrible diarrhoea leading to dehydration and death.  

Q    How does cholera cause diarrhoea?

Q    Why do people die from dehydration?  What actually kills them? (Again – please think about this and don’t just try and look up an answer!)

5.  A patient with cholera is found to have severe renal failure with a serum creatinine of 500 mcmol/l (70-130).  

Q    Why do patients with dehydration sometimes get renal failure ?

6. A 21 year old woman has become tired and lethargic and gone to her GP. She is found to have a BP of 110/60 and weighs 50 Kg. She has weak muscles globally.

Some investigations show:
 
Serum Na 

138 mmol/l
Serum K

2.2 mmol/l
Serum Urea 

10 mmol/l

Q    How would you decide if she was intravascular volume depleted?

Q    Assuming she was, give a list of possible causes of this scenario, and for each one explain why the sodium is normal, and the potassium low.
