
Anesthesiology, V 122 • No 6 1414 June 2015

DURING dobutamine stress echocardiography, Doppler recordings 
across the left ventricular outflow tract are obtained both at rest and 

with stress if the sonographer notes hyperdynamic function or systolic ante-
rior motion of the anterior mitral valve leaflet. Figure A demonstrates a nor-
mal continuous-wave Doppler recording through the left ventricular outflow 
tract at rest. The velocity begins to rise after aortic valve opening and peaks at 
1.9 m/s in early systole. In both parts of the figure, an asterisk marks the peak 
velocity, and an arrow identifies the point in the electrocardiogram waveform 
that temporally coincides with the peak velocity. The pressure gradient (∆P) 
is calculated using the modified Bernoulli equation where ∆P = 4 × (peak 
velocity).2 In figure B, continuous-wave Doppler interrogation during dobu-
tamine stress reveals significant dynamic left ventricular outflow tract obstruc-
tion with the characteristic “dagger-shaped” Doppler spectrum traced in red. 
This velocity peaks at 5.9 m/s in mid-to-late systole, as drag forces and the 
Venturi effect culminate in mitral leaflet-septal contact.

Dynamic obstruction related to dobutamine stress, defined as a late-
peaking Doppler signal that exceeds the velocity at rest by at least 1 m/s or 
an absolute velocity of greater than 2.5 m/sec, can occur in both hypertro-
phied and normal thickness ventricles.1,2 Intraventricular obstruction may 
be related to mitral systolic anterior motion or to obliteration of the intra-
cavitary space from hyperdynamic wall motion. Clinical manifestations in 

an anesthetized patient could include refractory hypotension, mitral valve regurgitation, pulmonary edema, or cardiac arrest.3
Whether intraventricular obstruction on preoperative dobutamine stress echocardiography is predictive of hemodynamic 

instability during anesthesia deserves further study. The vasodilatory effects of general or neuraxial anesthesia, in conjunction 
with perioperative volume depletion and increased adrenergic tone, may mimic the dobutamine effect and lead to obstruction 
in these patients. The risk of dynamic obstruction may be reduced by β-adrenergic blockade, maintenance of normal sinus 
rhythm and systemic vascular resistance, fluid resuscitation, and avoidance of inotropes.3
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