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emergency medicine
burns

stroke

sepsis

trauma

heart disease
catastrophic injuries
multiple organ failure
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multiple echelons of care
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$260 billion per year
emergency medicine
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circulation
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pH

PaO,
hematocrit
stroke volume
VENOUS pressure
arterial pressure
heart rate
circulation
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how do we
find this?
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blood volume




blood volume
Intravascular volume status




Intravascular volume status




hypovolemia:
hemorrahging
dehydration
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hypervolemia:
congestive heart failure
end stage renal disease
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how much fluid do you give?
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how much fluid do you take?
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how do you measure it?
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How to tell: Physical exam
2,500 years old...
...still a 50/50 bet
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Clavicle Jugular vein
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How to tell: Central line
Invasive
difficult
tells half the story
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How to tell: Passive leg raise
a great method
until you're the
one lifting
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How to tell: SVV/PPV
limited testing in
healthy subjects
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ideally
How to'tell:  non-invasively,
dynamically, and
IN as many environments
as possible
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Inferior vena cava tracking, the pros
ultrasound is cheap
acquisition is quick

rapid POC across environments
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Inferior vena cava tracking, the cons
operator-dependent
patient-dependent
morbidity-dependent
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feature
detection

skills of the
doctor

verification
of the engineer
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feature
matching
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spontaneously breathing patients

euvolemic
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spontaneously breathing patients

hypovolemic
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spontaneously breathing patients

hypervolemic
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47 patients
mildly ill (in ER)

subcostal US
measurements

made by certified
sonologists
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can now
find this
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Increased contractility
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