
Letters to the Editor

284 Journal of Neurosciences in Rural Practice  ¦  Volume 9  ¦  Issue 2  ¦  April-June 2018

Definity Contrast Artifact in Transcranial Doppler Emboli Monitoring

than suggested and may interfere with transcranial 
Doppler (TCD) emboli monitoring.

A 38‑year‑old female with hypertension and 
postpartum cardiomyopathy presented with focal 
left‑sided neurologic deficits. Initial National Institutes 
of Health Stroke Scale (NIHSS) score was 16. She 
received intravenous alteplase. Magnetic resonance 
imaging brain showed acute right middle cerebral 
artery  (MCA) infarct. Intracranial magnetic resonance 
angiogram was unremarkable. She underwent 

Definity (perflutren lipid microsphere) is nonblood‑based 
ultrasound contrast agent approved by the United States 
Food and Drug Administration for use in patients with 
suboptimal echocardiograms to improve the delineation 
of the left ventricular endocardial border. Microspheres 
are not detectable after 10  min in most individuals in 
clinical trials either in the blood or in expired air and 
concentrations in blood declines in a monoexponential 
fashion with a mean half‑life of 1.3  min. However, 
Definity contrast might have a longer half‑life 
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transthoracic echocardiogram  (TTE) and received 
Definity contrast for the left ventricular endocardial 
border detection. Two hours after TTE, she underwent 
continuous TCD  [Figure  1a‑c] emboli monitoring 
which showed 535 microembolic events in total in 
the left MCA and 4 microembolic events in total in 
the right MCA detected over  20  min of monitoring 
while TCD bubble study did not show the right to 
left shunting. These TCD microemboli were felt to be 
artifactual due to possible contamination from Definity 
contrast performed earlier. Repeat TCD  [Figure  1d] 
emboli monitoring 4  h after initial test did not show 
any microembolus.

Contrast‑enhanced ultrasound is increasingly used 
for cardiac and vascular imaging.[1‑3] Administration 
of contrast agent can be used to improve the image 
quality and it helps to obtain information that cannot be 
assessed using standard ultrasound.[4,5] Contrast‑enhanced 
ultrasound also allows to characterize the atherosclerotic 
plaque and helps in the evaluation of plaque ulceration 
and rupture. To our knowledge, we report the first 
case of Definity contrast causing delayed TCD emboli 
monitoring artifact in the absence of the right to left 
shunting which may indicate a longer washout time of 
the contrast than estimated. Definity is an ultrasound 
contrast agent which is used in patients with suboptimal 
echocardiogram for better delineation of the left 
ventricular endocardial border which, in turn, helps in 
accurate assessment of the left ventricular shape and 
function. Accurate detection of the endocardial border 
is also important for accurate assessment of systolic left 
ventricular function and improves the assessment of the 
left ventricular ejection fraction.[6,7]

The Definity contrast upon activation yields a 
homogeneous, opaque, milky white injectable 
suspension of perflutren lipid microspheres. This 
activated Definity  (perflutren lipid microspheres) 
is administered by intravenous injection. The 
perflutren lipid microspheres, in turn, are composed 
of octafluoropropane  (OFP) encapsulated in an outer 
lipid shell. Perflutren lipid microspheres exhibit lower 
acoustic impedance than blood, and these physical 
acoustic properties of activated Definity provide 
contrast enhancement of the left ventricular chamber 
and aid delineation of the left ventricular endocardial 
border during echocardiography. The main side 
effects of Definity include hypersensitivity reactions 
and serious cardiopulmonary reactions. Wei et  al. 
published a multicentric retrospective analysis of 78,383 
administered contrast doses in various clinical setting 
including critically ill patients and found that Definity 
contrast has a good safety profile.[8] The mean half‑life 
of OFP was 1.9 min in patients with chronic obstructive 
pulmonary disease which is almost similar to healthy 
participants. The pharmacokinetics of activated Definity 
has not been studied in patients with hepatic diseases or 
congestive heart failure. Based on this case report, it is 
imperative to understand the need to delay TCD emboli 
monitoring in patients with suspected stroke to avoid 
artifactual emboli hits on TCD monitoring, in patients 
who have received Definity contrast for echocardiogram. 
Although the half‑life of Definity contrast is thought 
to be in minutes, it might take longer to metabolize 
especially in patients with congestive heart disease and 
hepatic and pulmonary disease.
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Figure 1: Transcranial Doppler emboli monitoring done 2 h after Definity 
contrast showing artifactual embolic hits in the left middle cerebral 
artery (a and b) and right middle cerebral artery (c) distribution. Arrows 
showing embolic hits as well as the number of embolic hits in a‑c. Repeat 
transcranial Doppler emboli monitoring after 4 h (d) does not show any 
embolic hit (arrows)
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