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Interpretation of Doppler Indicies in
Neurosonologic Examinations

Jei Kim
Department of Neurology, College of Medicine, Chungnam National University

- Abstract -

The Doppler in neurosonologic examination could be applied to blood flow to determine its movement, the direc-

tion of its movement, and how fast it is. Indicies of the Doppler study denoted velocity, direction, and amount of

RBC in the examined vessels. Systolic, diastolic, and mean blood flow velocities represent velocity of RBCs in a
sample volume. Blood flow direction to the probe means direction of RBC to the probe. Size of amplitude displays
the amount of the RBCs passing the sample volume. Spectral broadening means presence of turbelence. The RBC
movements and hemodynamics at the examined vessels can be estimated by analysis of Doppler indicies. The forma-
tion and meaning of each indices of neurosonologic Doppler study is described in the present review.
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Table. Relationships among TCD indicies, RBC movements, and hemodynamics.

TCD indicies R_BC.movcments

Hemodynamics

Spectral contour
Blood flow velocity
Direction to prove
Spectral broadening

Amplitude Number of RBC

RBC movements on cardiac cycle
Velocity of RBC movement
Direction of RBC movement
Different velocities of RBCs

Presence of blood flow on cardiac cycle
Blood flow velocity

Direction of blood flow

Turbulence

Density of RBC in a sample volume
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Figure 1. Normal blood flow pattern. (a) high flow-low resistance pattern, (b) low flow-high resistance pattern, I :
amplitude, 2 : velocity, 3 : systolic increase, 4
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Figure 2. Sequential changes of spectral broadening in turbulent flow. (@) Normal flow pattern, (b) spectral broad-
eining in early and late diastole, (¢) speckled scintillations during svstole, early diastole, and diastole. (d)

Spectral broadening of all three cardiac cycle components, (e) turbulent spectrum with obliterated spec-

tral window
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Figure 3. Spectral pattern on the severe stenosts and obstructed vessels. (a) High velocity blvod Sflow pattern in 50-

60% diameter reduction. 1. Broad, round systolic peak with systolic high velocity. 2. Increase in spectral
broadening with speckling near zero base line. (b) High-velocity blood flow pattern in 60-80% diameter

reduction stenosis. 1. Broad, flattened systolic peak with systolic peak frequency of 6 kHz.

2, Increased

spectral broadening and speckling near zero baseline. (¢) Ghost waveform on the severe stenosis greater
than 90% diameter reduction. Low amplitude, increased-velocity ghost waveform (asterisk) superimposed
above a high-amplitude, low-velocity waveform. (d) Stump flow pattern in the presence of an occluded ves-

sel. When Doppler examination was insonated at the proximal area of obstruction, svstolic spectra only

observed.
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Figure 4. Stenotic blood flow pattern of MCA. (@) TCD finding at the M1 portion on right MCA. High blood flow
velocity was noted at the stenotic M1 portion. Long arrew indicate insonate stenotic area. (b) Partially

reconstructed MRA image of vight anterior cerebral circulation. Stenosis on M1 portion of right MCA

was shown,
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Figure 5. Stenotic blood flow pattern on the 1CA siphon area. (a) TCD findings on the stenotic ICA siphon area.
High systolic and mean velocity and spectral broadening were noted. " Partially reconstrucied MRA of
right anterior cireulation. Cut-off and luminal narrowing on the ICA siphon . rea was shown. Long arrow

indicate insonated stenotic areaq.

(b)

Figure 6. Blood flow pattern of proximal basilar artery stenosis. (a) Partially reconstructed MRA image of posterior
cireulation. Severe luminal narrowing on the proximal BA was shown. (b) High flow velocity and ghost
waveform. Low amplitude high velocity superimposing high-amplitude low-velocity specira was observed
at the depth 7.5 cm, stenotic portion (closed arrow). (¢) Poststenotic normalized blood fow velocity. Flow
velocity was to normalized at the depth 8.5 em, distal of stenotic portion (open arrow).

52 Journal of the K. 5. C. N,

1999



2 M & FESL AN Doppler £742] S

T A3e F47] H3 4004 FRERY R}
dFo &S & 5 U= AlAFEE Qo).

M7 g A TCD® duplex scani} & 417
253 A & o] Bo] BeolA| 1 g}, AW TCD
£ duplex scan*3 E#& 3 HWA insonation
& 3tA &7] WEd 71=2Q AdAI} Fajepcd 71A]
e chdd ol oA o] AAl shubrkE 7k @

o)l YR & o Fal7] = e}, shAIR Foi gt o
& F&2& & olaiatal, AU TCDAZAT E ol
HiHo] 9l W A== EAAQ spectra F3 S ]
et HAFE Rt 71 5A] el E os)
= f83 dapirelnt, agln TCDS 97 mag-
netic resonance imaging (MR} magnetic reso-
nance angiography (MRA)¢} #& Hd3s #34d

(a)

e
-

2

e e 94 AAAAT go| BA AT KU
A9 olsehet Be B5E We 4 glon Y
=94 NPa gaE

3

Mol dae] e et

l:F_
=l 8ot o] &8 F & Zelrt

=il

. Gerlock Al, Giyanani VL. Krebs C. Applications of nonirva-

sive vascular techniques. Philadelphia, W.B. Saunders
Company, 1988, ppl15-28.

von Reutern G-M, von Budingen Hl. Ultrasound diagnosis of
cerebrovascular disease. Doppler sonography of the extra-
and intracranial arteries, duplex scanning. New York, Georg
Thieme Verlag, 1993, pp302-327.

Babikian VL. Transeranial Doppler evaluation of patients

(b)

Figure 7. Blood flow pattern and angiographic findings of proximal ICA obstruction. (a) TCD findings on left oph-
thalmic artery (OA). Away flow from the probe was observed on left OA insonation (short arrow). (b)
Cerebral angiography of left ICA selection. Proximal ICA obstruction and delayed visualization of left OA
and ICA siphon was shown. Long arrow indicate the insonated OA and [CA siphon area.

(a)

(b)

Figure 8. Blood flow pattern and MRA findings of terminal ICA obstruction. (a) MRA collapsed view. Left MCA is
not visulaized. Left ICA was slighthy visualized to terminal portion. This finding suggest the left distal 1CA
obstruction. (b) TCD findings on left OA. Toward flow 10 the probe is observed on the left OA with normal
blood flow velocity. Long arrow indicate site of the insonated OA on MRA.
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Figure 9. Blood flow pattern of MCA truncal obstruction. (a) MRA collapsed view. Left MCA is not visualized. (b)
TCD findings on the left MCA. Decreased blood flow velocity on the left MCA was observed (open arrow).
(¢) TCD findings on the left ACA. Increased blood flow velocity was noted on the ipsilateral ACA (closed

arrow).
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