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Measuring the Diameter of the LVOT

▪ Measure close to the 

insertion of the aortic valve 

cusps

▪ Inner edge to inner edge

▪ Measure when the valve is 

completely open

▪ Zoom into the ROI to 

decrease error

▪ (error will be squared 

for this measurement)



MEASURING THE DIAMETER OF THE LVOT

• The LVOT is nearly round

• This size doesn’t change with volume status

• This will be useful when determining volume responsiveness

• If we can measure the diameter of a circle, we can know its area
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Distance traveled past 

the LVOT with each 

stroke is the AUC



STROKE VOLUME

Area of the LVOT



STROKE VOLUME

Area of the LVOT

VTI of the blood passing through 

the LVOT in one stroke 
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Cardiac Output Calculation



SOURCES OF MEASUREMENT ERROR

• Inaccurate measurement of the LVOT Diameter

• Because this measurement will be squared, the error will be squared

• Zoom into your region of interest

• Fan through the LVOT to get the largest size

• Measure perpendicular to the walls of the LVOT

• Measure when the aortic valve cusps are completely open

• Inaccurate measurement may over or underestimate flow

• Poor Doppler angles in relation to the flow of blood through the LVOT

• Will only result in underestimation of flow

• Measuring too far into the aortic valve

• Will overestimate flow



20 degrees difference = 

about 6% error



Vector of blood ejected 

from the LVOT

Vector of PW 

Doppler beam
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Measurement of the 

LVOT VTI should always 

be <20 degrees from 

the actual direction of 

blood flow



Vector of PW 

Doppler beam

Vector of blood 

ejected from LVOT

Measurement of 

the LVOT VTI 

should always be 

<20 degrees from 

the actual 

direction of blood 

flow



z

Improper Gate Placement
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How to assess fluid responsiveness with 
LVOT VTI

▪ Because the diameter of the LVOT does not change with fluid 

status, you can omit its measurement if you are only assessing for 

fluid responsiveness 

▪ There are two methods:

▪ 1) Measure the VTI, then give a rapid 250-500 cc bolus, then 

remeasure the VTI

▪ 2) Measure the VTI, then perform a straight leg raise, wait 60-90 

seconds, then remeasure the VTI

▪ Subtract the Initial VTI from the final VTI and divide by the average 

of the two VTI’s and convert to a percentage

▪ >12-15% change in VTI will be fluid responsive
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Fluid responsiveness

▪ There are only two reasons to give a crystalloid bolus to your 

patient:

▪ You determine their interstitial and/or intracellular compartments to 

be fluid depleted and they need to be repleted rapidly

▪ To increase stroke volume because you believe it will benefit your 

patient

▪ If giving fluids to these patients will not increase the SV, there is no 

reason to give fluids

▪ If the cardiac output is adequate to meet metabolic demands, giving 

fluids probably doesn’t make much sense either 
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Straight Leg Raise
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The downside of fluids

▪ The vast majority of crystalloids will be in the interstitial compartment within a few 

hours (Chowdhury, 2012)

▪ Any gain in SV will therefore be transient

▪ Interstitial fluid causes harm to your patient

▪ Renal edema, EVLW,  bowel edema, positive fluid balance (Zhang, 2012) (Ueda, 2006) 

(Boyd, 2011) (FACTT trial, 2006) (Chung, 2008) (Alsous, 2000) (Murphy, 2009)

▪ Damage to the glycocalyx (Chappell, 2014) (Scicluna, 2009)

▪ Generates more interstitial edema

▪ Venous congestion harms your patient

▪ Electrolyte abnormalities and acid/base abnormalities (Yunos, 2010)

▪ From a pathophysiology standpoint, in sepsis, volume depletion is not the problem
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