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The Doppler shift: the difference in frequency between the beam
transmitted into tissue and the echo produced by reflection from
the moving red blood cells.

V = velocity of red blood cell

C = ultrasound propagation speed in blood
C Df (approximately 1570 m/sec)

Df = Doppler shift frequency (the received
frequency)
2Fy,cos @

f0 = transmitted ultrasound beam frequency

0 = angle between the ultrasound beam and
the direction of red blood cell flow

e Frequency shift is proportional to both the velocity of the moving
blood cells and the
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*ICA siphons have bidirectional flow signals
** AcomA and PcomA flow direction depends on collateralization

Vessel Insonation Window | Flow Direction |Depth (mm)|Mean FV (cm/s)
Middle Cerebral (MCA) temporal Toward 30-60 40-70
Anterial Cerebral (ACA) temporal Away 60-75 35-60
Paosterior Cerebral (PCA) temporal P1 toward P2 away 55-75 30-55
Terminal ICA temporal Toward 60-70 30-50
Distal Extracranial ICA submandibular Away 40-60 30-60
Ophthalmic (OA) orbital Toward 35-55 15-30
Carotid Siphon orbital Bidirectional 55-80 35-60
Vertebral (VA) suboccipital Away 60-75 25-50
Basilar (BA) suboccipital Away 75-120 30-55
Vessel Insonation Window | Flow Direction |Depth (mm)|Mean FV {cm/s)
Middle Cerebral (MCA) temporal Toward 30-60 55+12
Anterial Cerebral (ACA) temporal Away 60-80 50+11
Posterior Cerebral (PCA) temporal P1 toward P2 away 60-70 A0+ 10
Terminal ICA temporal Toward 55-65 3919
Ophthalmic (OA) orbital Toward 40-60 215
Carotid Siphon orbital Bidirectional 60-60 47+14
Vertebral (WA) suboccipital Away 60-90 38+ 10
Basilar (BA) suboccipital Away 80120 41+ 10







Vessel Insonation Window | Flow Direction |Depth (mm)|Mean FV {cmis)
Middle Cerebral (MCA) temporal Toward 30-60 40-70
Anterial Cerebral (ACA) temporal Away 60-75 35-60
Posterior Cerebral (PCA) temporal P1 toward P2 away 55-75 30-55
Terminal ICA temporal Toward 60-70 30-50
Distal Extracranial ICA submandibular Away 40-60 30-60
Ophthalmic (OA) orbital Toward 35-85 15-30
Carotid Siphon orbital Bidirectional 55-80 35-60
Vertebral (VA) suboccipital Away 60-75 25-50
Basilar (BA) suboccipital Away 75-120 30-55
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STOP Study for Sickle Cell Disease

Note: Al values are Mean Flow Velocity (MFV) measurements

Vessel Mormal ~ Conditional Abnormal
distal intracranial ICA &
MCA =170 170-199 =200







TCD Ciriteria for Vasospasm

Note: All values are Mean Flow Velocity (MFV) measurements

Vessel Possible Probable Presumed/Definite
ICA (intracranial) 80 125 200
MCA 120 150 =200
ACA 100 130 =150
PCA 80 120 >160
VA 60 80 105
BA 75 85 140

Daily TCD Monitoring: maximal Mean Flow Velocities (MFV) and Lindegaard Ratios (LR=MFV MCA | MFV EICA)

These values are preliminary. The final report will be available in EPIC and the raw TCD waveforms can be viewed in Centricity.
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Cerebral Vasoreactivity Testing (CVR)

Vascular Reserve: Can the downstream vascular bed still dilate?
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Picture from Neupsy Key https://neupsykey.com/surgical-treatment-of-moyamoya-disease-in-adults/#f0010







Dedicate TCD techs in your
lab

leltlng the Same tech performing serial

measurements

leltathnS Speak to EEG lab techs about
putting T3 and T4 leads a

little higher to avoid
obstructing window in
patients where tests overlap

Track the course of each
vessel, take many pictures

DO NOT USE PRE-SETS!
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