Clinical Application - Case Study #1

A 12-year-old female was a victim of a “drive-by shooting”.  She was standing in line outside a movie theater with some friends when a car passed by and someone began shooting at three boys standing nearby.  Two of the boys died immediately, and she was shot in the upper anterior chest.  Although she was breathing spontaneously through a non-rebreathing oxygen mask when she was brought into the ER, twenty five minutes later, she was unconscious.

Upon entering the emergency room, the patient’s skin, lips and nail beds were blue.  Her skin was cool and clammy.  A small bullet hole could be seen over her left anterior chest between the second and third rib at the mid-clavicular line.  No exit bullet hole could be seen.  Her blood pressure was 55/35, HR 120/min, RR 22/min.  Auscultation of her chest revealed normal breath sounds.   A pulmonary artery catheter and A-line were started immediately.  ABG results were pH 7.47, PaCO2 31 mm Hg, HCO3- 23, PaO2 503 mm Hg, SaO2 98%.

Oxygen Transport Study

	DO2
	O2
	C(a-)O2
	O2ER
	SO2
	s/t

	282  mL
	214 mL
	7.13 vol%
	76%
	32%
	3%


What other lab/hemodynamic information would be helpful to evaluate the patient? _____________________________________________________________________

What is the CaO2? ______________________________________________________

How was the DO2 calculated? ______________________________________________

How was the O2ER calculated? ______________________________________________


Would you suspect a high or low/ ratio and why? _____________________________

What is causing the low venous saturation? ______________________________________

Was the patient in shock?  ____________________________________________________

What it the appropriate treatment? _________________________________________________________________

Do you think the patients PaO2 and SaO2 were misleading in assessing this patient’s condition?

Clinical Application - Case Study #2

An 18-year-old female presented in the emergency room at 0630 in severe respiratory distress.  She was well known to the respiratory care team.  She had suffered from asthma all of her life.  Over the years, she had been admitted to the hospital on numerous occasions, averaging about three admissions per year.  Five separate asthma episodes had required mechanical ventilation within 48 hours.  

Upon admission, the patient appeared fatigued, cyanotic, and lethargic and is using her accessory muscles of inspiration.  She was in obvious respiratory distress.  Her BP was 177/110, HR 160/min, f 32/min and shallow.  Her BS was diminished and wheezing could be heard bilaterally.  An x-ray showed her lungs hyperinflated with areas of atelectasis presumably from extensive mucous plugging.  Her ABG results on a 4 L/min oxygen by nasal cannula were:  pH 7.25, PaCO2 71 mm Hg, HCO3- 27 mEq/L, PaO2 27 mm Hg, SaO2 42%.  She was transferred to ICU, intubated and placed on mechanical ventilation.  An IV infusion was started with prednisone and terbutaline.  A-line and pulmonary artery catheters were inserted.  

Oxygen Transport Studies

	DO2
	O2
	C(a-)O2
	O2ER
	SO2
	s/t

	481 mL
	314 mL
	4.83 vol%
	65%
	24%
	47%


What other lab/hemodynamic information would you want to know? _____________________

What was her CaO2 at the time the oxygen studies were performed? ______________________ 

How was the DO2 calculated? __________________________________________________

How was the O2ER ratio calculated? ____________________________________________

Which way was the oxygen dissociation curve shifted? _______________________________

How did the shift of the curve affect her oxygenation? ________________________________

Would you expect a higher or lower/ ratio?______________________________________

What is causing the low venous saturation? _________________________________________


What signs/symptoms would lead you to suspect tissue hypoxia?________________________

Why do you think her oxygen consumption was increased? ____________________________

Using Poiseuille’s Law describe the clinical course of the patients asthma attack.

What is the appropriate treatment? ________________________________________________

