PATHOLOGY 425

C.P. SEMINAR ‑ pH
CASE ONE:
Mr. C., 66 years old, a retired department store owner, had both legs amputated for advanced atherosclerosis.  He did relatively well postoperatively except for some heartburn and abdominal distension that was relieved by gastric suction.  He was given intravenously, 5% dextrose in water to replace insensible fluid losses, urinary losses and fluid removed by gastric suction.  Despite this care, he became progressively weaker, more lethargic and confused.  His deep tendon reflexes were decreased and he was anorexic.

An alert resident ordered serum electrolyte tests and the results were as follows:

Na+  
128 mmol/L (135‑145)
Cl‑        

86 mmol/L (100‑109)

K+   
1.8 mmol/L (3.5‑5.0)

HCO3‑  

35 mmol/L (22‑29)

QUESTIONS:

1)
Predict this man's arterial blood pH and explain the basis of your prediction.

2)
What factors may contribute to this man's symptoms?

3)
Explain this man's hyponatremia and hypokalemia.

4)
What sort of fluid should be administered?  Why?

CASE TWO:
Mr. C.A., a 60 year old male was brought to hospital because he had been found collapsed at home.  He was normotensive and afebrile with a pulse of 120 and a respiratory rate of 28.  The blood pressure was 130/80 mm Hg.  He was awake, moving all limbs and speaking incoherently.  There was alcohol on his breath.  He was pale and sweating with increased respirations.  The initial blood test results were:

Arterial Blood Gases
pH 7.45 (7.36‑7.44)



H+ 35 (36‑44) mmol/L

PCO2 13 (35‑45) mm Hg


HCO3 9 (21‑25) mmol/L

PO2 95 (95‑100) mm Hg


BE ‑ 11.8 mmol/L

Hemoglobin 130 (140‑170) g/L

WBC count 13.7 (4.5‑10) k/mm3

Glucose 5 (3.5‑6) mmol/L

Na+ 143 (135‑145) mmol/L


K+ 4.1 (3.6‑5.3) mmol/L

Cl‑ 109 (96‑106) mmol/L


Total CO2 10 (22‑31) mmol/L

Urea 5.5 (2‑9) mmol/L


Creatinine 100 (60‑110) umol/L

A blood specimen for salicylates was drawn 2 hours after admission and was found to be very high (6.4 mmol/L).  Urinalysis was positive for ketones.

QUESTIONS:

1)
Is there an acid‑base disturbance present?

2)
If present, categorize the acid‑base disturbance.

3)
What is the anion gap?  Why is it elevated?

4)
What are the causes of metabolic acidosis?

5)
What is the significance of the serum salicylate concentration?
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