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ABSTRACT

In 1959, Satomura used spectral Doppler ultrasound to express the velocity of red blood cells according to time
change, and Kato defined a zero-base line that could tell the direction of blood flow, making it possible to know
the direction of blood flow. This became the basis for the widely used classifications of Triphasic, Biphasic, and
Monophasic. However, the above classification has limitations that confuse users with the meaning and timing
of use in a clinical environment. As a result, the American Society for Vascular Medicine (SVM) and the Society
for Vascular Ultrasound (SVU) A consensus document on Doppler waveform analysis was declared by the joint
committee. This study tried to review this consensus and to suggest nomenclature and modifiers that can be used
in the domestic vascular ultrasound clinical field. The joint committee formed by SVM and SVU recommended
that the use of the triphasic waveform and the biphasic waveform be used as a multiphasic waveform rather than
being used due to the ambiguity of interpretation. In addition, it was agreed to name the hybrid-type waveform,
which is a monophasic and high-resistance waveform, which has always been a problem of interpretation in a
clinical environment, as an intermediate resistive waveform. In addition, in order to increase the communication
efficiency between the interpreter and the sonographer, waveform analysis was classified into a main descriptor
and a modifier, and it was recommended to use a single nomenclature by unifying various synonyms. It is
expected that this literature review will provide accurate arterial spectral Doppler waveform interpretation and an
agreed-upon nomenclature to radiologists performing vascular ultrasound examination in clinical practice, and will
be utilized as basic data that can contribute to the improvement of public health.
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Table 1. Arterial waveform nomenclature major descriptors.

Major descriptor

Major descriptor terms and definitions

Waveform figure

FLOW DIRECTION

Antegrade

Previous alternate term: forward flow

Blood flows in the normal direction for the artery being
evaluated.

Antegrade

Retrograde

Previous alternate term: reverse flow

Blood flows opposite to the normal direction for the artery
being evaluated.

Bidirectional

Previous alternate term: to-fro

Blood flow enters and leaves a contained space via the
same orifice.

Absent
No blood flow is detected with an absent spectral Doppler
signal.

PHASICITY

Multiphasic

Previous alternate terms: triphasic; biphasic

Waveform crosses the zero-flow baseline and contains both
forward and reverse velocity components.

Monophasic

Waveform does not cross the zero-flow baseline throughout
any part of the cardiac cycle; blood flows in a single
direction.

Note: if the waveform does not cross the zero-flow baseline
it is considered monophasic.
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High resistive
Key features: sharp upstroke and brisk downstroke, with or
without diastolic flow reversal.

[ | !

Sharp Upstroke |

Brisk D'Tmm' strokd - - | | |
i | |

— -

Intermediate resistive

Key features: sharp upstroke, brisk downstroke, visible Continuous forward flow

presence of an end-systolic notch and continuous forward ___'throughout diastole | | |

flow throughout diastole that is above the zero- flow above rero flow baseline
RESISTANCE baseline. In contrast to low resistance, the intermediate

resistive waveform contains a rapid deceleration at end
systole followed by a diastolic acceleration with continuous
forward flow.

i .

Low resistive

Key features: a prolonged downstroke in late systole and
continuous forward flow throughout diastole.

Note: key feature: prolonged diastolic downslope with the
presence of pandiastolic flow. In contrast to intermediate
resistance, the low-resistive waveform contains a continuous
and prolonged diastolic forward flow without the presence
of an end-systolic notch.
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Table 2. Arterial waveform modifier terms.

Waveform characteristics and definitions Waveform figure

CFAAT 90ms :

Rapid upstroke
Nearly vertical slope or steep rise to peak systole. AT < 140 ms has been used
for the CFA (measured from start of systole to mid-systole).

CFAAT 200ms -
=80

Prolonged upstroke

Previous alternate terms: tardus; delayed; damped

Abnormally gradual slope to peak systole. AT > 140 ms has been used for the
lower extremity CFA.40

Sharp peak
Sharp, single, and well-defined peak, often with maximum velocity, within range
of the artery being interrogated.

Spectral broadening

Previous alternate terms: nonlaminar; turbulent; disordered; chaotic

Widening of the velocity band in the spectral waveform; a ‘filling in’ of the
clear ‘window’ under the systolic peak.

Note: spectral broadening is commonly seen in turbulent flow but can also be
seen in the absence of turbulence.

Staccato

A very high-resistance pattern with a short ‘spike’ of velocity acceleration and
deceleration followed by a short and low-amplitude diastolic signal reflecting
low antegrade flow.

Dampened

Previous alternate terms: parvus et tardus; attenuated; blunted

Combined finding of an abnormal upstroke (delayed) and peak (broad), often
with decreased velocity.

Flow reversal

Previous alternate terms: pre-steal; competitive flow; oscillating

Flow that changes direction, not as part of normal diastolic flow reversal, which
may be transient (positional) or consistent with each cardiac cycle (systole/
diastole).
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III. DISCUSSIONS
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