
NeoDoppler instantly displays cerebral blood flow velocities 
during cardiac surgery and intensive care

NeoDoppler is a technique for continuous monitoring of 
cerebral perfusion in infants. A small ultrasound probe is 
positioned over the anterior  fontanelle to measure blood 
flow velocities at multiple depths in the brain, displaying 
real-time Doppler spectra. Cerebral blood flow velocities 
are presented continuously as Doppler velocity waveforms 
and numerical values, including systolic, mean, and 
diastolic velocities. Infants are monitored during and after 
cardiac surgery for congenital heart disease. This abstract 
presents two cases in six-month-old infants. 
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A) Ultrasound probe 
attached above 
fontanelle.

B) The probe measures 
cerebral blood flow 
velocities in several 
depths 
simultaneously.
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Conclusion
NeoDoppler provides instant visualization of pathological changes in cerebral arterial blood flow velocities. It is a promising technique for continuous monitoring of cerebral perfusion 
in infants during cardiac surgery.
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Patient 2 
Chest compressions

Patient 1 underwent surgery for a large ventricular septal defect. After going off cardiopulmonary bypass, damage of 
the superior vena cava (SVC) was revealed. The SVC was clamped and repaired with a patch. During clamping, 
NeoDoppler monitoring showed markedly reduced cerebral blood flow velocities (CBFV), which normalized  after 
clamp release. CBFV decreased during SVC clamping because of reduced pressure difference between cerebral arteries 
and veins. End-diastolic velocity (EDV) dropped to zero, indicating that central venous pressure equaled diastolic 
arterial pressure during clamping.

Patient 2 underwent surgery for a hypoplastic arch. Approximately two hours postoperatively,  the patient suddenly  
deteriorated with severe arterial hypotension requiring chest compressions. NeoDoppler monitoring displayed reduced  
CBFV during hypotension. A few minutes after hypotension,  both NeoDoppler and Intra-arterial Blood Pressure 
(IABP ) monitoring display increased values.  However, CBFV stays significantly elevated for several minutes longer, 
despite IABP rapidly reaching a steady lower level slightly above baseline. This period represents cerebral reperfusion 
and hyperflow after a period of severe hypotension.

Patient 1 
SVC repair

SVC = Superior Vena Cava, CBF = 
Cerebral Blood Flow Velocity (cm/s), PSV
= Peak Systolic Velocity, TAV = Time 
Averaged Velocity, EDV = End Diastolic 
Velocity, IABP =  Intra-arterial Blood 
Pressure, ↓ Time of NeoDoppler 
measurement 

Patient 2: Time averaged velocity (TAV) and mean arterial 
pressure (MAP) before, during and after the hyperflow phase
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