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Abstract

Recommendations for Prenatal Doppler in Daily 
Obstetric Practice - A Review
Astrit M. GASHI

Doppler fluximetry in obstetrics refers to the use of Doppler ultrasound technology to assess blood flow patterns 
and velocities in the maternal and fetal circulations during pregnancy. It provides valuable information about the 
vascular dynamics in the placenta, umbilical cord, and fetal organs, aiding in the evaluation of fetal well-being and the 
identification of potential complications. The umbilical artery, middle cerebral artery, and uterine artery are the blood 
vessels used in Doppler fluximetry to measure blood flow patterns and velocities. The parameters commonly assessed 
in Doppler fluximetry include: Systolic/Diastolic Ratios: The ratio of peak systolic velocity to end-diastolic velocity, 
providing information about the resistance to blood flow. Pulsatility Index (PI): Calculated as the difference between 
peak systolic and end-diastolic velocities divided by the mean velocity, reflecting the resistance and compliance of the 
vessel. Resistance Index (RI): Calculated as the difference between peak systolic and end-diastolic velocities divided 
by the peak systolic velocity, assessing vascular resistance. By evaluating these parameters, Doppler fluximetry can 
provide insights into the uteroplacental and fetal circulations. Abnormal findings, such as increased resistance or altered 
blood flow patterns, may indicate placental insufficiency, fetal growth restriction, fetal anemia, or other complications. 
These findings can guide clinical management and help in making decisions regarding the timing and mode of delivery 
or further interventions. It’s essential to note that the interpretation of Doppler findings should always be done in 
conjunction with other clinical data, such as fetal growth assessment, maternal health, and fetal well-being. Doppler 
flowmetry should always be performed and interpreted by qualified healthcare professionals, such as obstetricians, 
perinatologists, or sonographers, who can integrate the Doppler findings with other clinical data to provide appropriate 
care for pregnant women.
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INTRODUCTION

Doppler fluximetry in obstetrics refers to the use of 
Doppler ultrasound technology to assess blood flow 
patterns and velocities in the maternal and fetal circu-
lations during pregnancy. It provides valuable informa-
tion about the vascular dynamics in the placenta, um-
bilical cord, and fetal organs, aiding in the evaluation 
of fetal well-being and the identification of potential 
complications1.

The Doppler Effect, named after the Austrian 
physicist Christian Doppler, is a phenomenon that de-
scribes the change in frequency of sound or light waves 
as they are reflected by a moving object2. In obstetrics, 
Doppler ultrasound uses this principle to measure the 
velocity of blood flow in specific vessels.

Doppler fluximetry involves placing the ultrasound 
probe over the target blood vessel, such as the umbili-
cal artery, middle cerebral artery, or uterine artery3. The 
Doppler ultrasound emits high-frequency sound waves 
that bounce off the red blood cells within the vessel. The 
returning waves are then analyzed to determine the ve-
locity and waveform characteristics of the blood flow.

The parameters commonly assessed in Doppler 
fluximetry include:

•	 Systolic/Diastolic Ratios: The ratio of peak sys-
tolic velocity to end-diastolic velocity, providing 
information about the resistance to blood flow.

•	 Pulsatility Index (PI): Calculated as the differ-
ence between peak systolic and end-diastolic 
velocities divided by the mean velocity, reflect-
ing the resistance and compliance of the vessel.

•	 Resistance Index (RI): Similar to PI, the dif-
ference between peak systolic and end-diastolic 
velocities divided by the peak systolic velocity, 
assessing vascular resistance.

By evaluating these parameters, Doppler fluxim-
etry can provide insights into the uteroplacental and 
fetal circulations. Abnormal findings, such as increased 
resistance or altered blood flow patterns, may indicate 
placental insufficiency, fetal growth restriction, fetal 
anemia, or other complications. These findings can 
guide clinical management and help in making de-
cisions regarding the timing and mode of delivery or 
further interventions4,5:

It’s essencial to note that the interpretation of Dop-
pler findings should always be done in conjunction 
with other clinical data, such as fetal growth assess-
ment, maternal health, and fetal well-being.

MEASUREMENT TECHNIQUES TO 
DOPPLER FLOWMETRY IN OBSTETRICS

There are several measurement techniques used in 
Doppler flowmetry in obstetrics to assess blood flow 
velocities and patterns. These techniques involve plac-
ing the Doppler ultrasound probe on specific blood 
vessels and obtaining measurements using various pa-
rameters. Here are some commonly used measurement 
techniques in obstetric Doppler flowmetry6,7:

•	 Pulsed Wave Doppler (PW Doppler): This 
technique uses short bursts or pulses of ultra-
sound waves to assess blood flow. The Doppler 
probe emits and receives ultrasound signals 
at specific sampling sites within the vessel of 
interest. PW Doppler allows for precise lo-
calization of the sample volume and provides 
information about the velocity and waveform 
characteristics of blood flow.

•	 Continuous Wave Doppler (CW Doppler): 
CW Doppler uses continuous transmission and 
reception of ultrasound waves. It allows for the 
assessment of high-velocity blood flow, such as 
in cases of fetal cardiac evaluation. Unlike PW 
Doppler, CW Doppler does not provide spatial 
resolution or depth information, but it is useful 
for assessing blood flow in vessels where PW 
Doppler may be limited due to high velocity or 
deep location.

•	 Color Doppler: Color Doppler combines re-
al-time imaging with Doppler flow informa-
tion. It assigns colors to different blood flow 
velocities, allowing for visualization of blood 
flow patterns. Color Doppler is often used to 
guide the placement of the sample volume in 
PW Doppler or to provide a qualitative assess-
ment of blood flow distribution and direction.

•	 Spectral Doppler Analysis: Spectral Doppler 
analysis involves the interpretation of the Dop-
pler waveform obtained from PW Doppler or 
CW Doppler. The waveform reflects the chang-
es in blood flow velocity over time. Spectral 
Doppler analysis includes measuring parame-
ters such as peak systolic velocity, end-diastolic 
velocity, and calculating indices like the pulsa-
tility index (PI) or resistance index (RI). These 
measurements help in assessing the resistance 
to blood flow and identifying abnormalities in 
the vascular dynamics.
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The choice of measurement technique depends on 
the specific blood vessel being evaluated, the clinical 
question, and the expertise of the operator. Different 
techniques may be used for assessing blood flow in 
vessels like the umbilical artery, middle cerebral artery, 
uterine artery, or ductus venosus. 

The interpretation of Doppler flowmetry measure-
ments should always be done in conjunction with other 
clinical information to obtain a comprehensive assess-
ment of fetal well-being and placental function.

INTERPRETATION OF DOPPLER 
FLOWMETRY IN OBSTETRICS

Interpretation of Doppler flowmetry in obstetrics in-
volves analyzing the parameters obtained from Dop-
pler ultrasound measurements to assess blood flow 
velocities and patterns. The interpretation aims to eval-
uate the vascular dynamics in the maternal and fetal 
circulations, identify potential abnormalities, and pro-
vide information about fetal well-being and placental 
function. Are some interpretations of Doppler flowm-
etry in obstetrics8-10:
Umbilical Artery Doppler:

•	 Normal: A normal umbilical artery Doppler 
waveform is characterized by a forward flow 
throughout the cardiac cycle, with a low-re-
sistance pattern. The waveform shows smooth 
deceleration during diastole.

•	 Abnormal: Abnormal umbilical artery Dop-
pler findings may include absent or reversed 
end-diastolic flow (ARED), increased pulsatil-
ity index (PI), increased resistance index (RI), 
or abnormal waveform patterns. These findings 
can indicate placental insufficiency, fetal growth 
restriction, or other complications.

Middle Cerebral Artery (MCA) Doppler:
•	 Normal: A normal MCA Doppler waveform 

typically demonstrates a low-resistance pattern 
with antegrade flow throughout the cardiac 
cycle.

•	 Abnormal: Abnormal MCA Doppler find-
ings, such as increased pulsatility or resistance 
indices, may indicate fetal anemia or cerebral 
circulatory redistribution. These findings can 
be associated with conditions like fetal hypoxia, 
fetal anemia, or other abnormalities.

Ductus Venosus Doppler:

•	 Normal: A normal ductus venosus Doppler 
waveform shows continuous forward flow 
throughout the cardiac cycle, reflecting normal 
cardiac function and placental circulation.

•	 Abnormal: Abnormal ductus venosus Doppler 
findings, such as reversed a-wave or altered pul-
satility indices, may suggest cardiac dysfunction, 
chromosomal abnormalities, or adverse preg-
nancy outcomes.

Uterine Artery Doppler:
•	 Normal: A normal uterine artery Doppler 

waveform demonstrates a low-resistance pat-
tern with forward flow.

•	 Abnormal: Abnormal uterine artery Doppler 
findings, such as increased pulsatility or resis-
tance indices, may indicate impaired uteropla-
cental circulation, placental insufficiency, or a 
higher risk of preeclampsia.

The interpretation of Doppler flowmetry in obstet-
rics should always be done in conjunction with other 
clinical data, such as fetal growth assessment, maternal 
health, and fetal well-being. The combination of Dop-
pler findings with other parameters, such as biophysical 
profile (BPP) scores, non-stress tests (NSTs), or addi-
tional imaging studies, helps provide a comprehensive 
evaluation and guide clinical management decisions.

PARAMETRES DURING 
INTERPRETATION OF DOPPLER 

FLOWMETRY IN OBSTETRICS

Interpretation of Doppler flowmetry in obstetrics in-
volves analyzing the parameters obtained from Doppler 
ultrasound measurements to assess blood flow velocities 
and patterns. These values help evaluate the vascular dy-
namics and provide information about fetal well-being 
and placental function. These parametres are:

•	 Pulsatility Index (PI): The pulsatility index is a 
numeric value calculated as the difference be-
tween the peak systolic velocity and the end-di-
astolic velocity, divided by the mean velocity. 
It reflects the resistance and compliance of the 
vessel being assessed. Higher PI values indicate 
increased resistance to blood flow.

•	 Resistance Index (RI): The resistance index is 
another numeric value calculated as the differ-
ence between the peak systolic velocity and the 
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end-diastolic velocity, divided by the peak sys-
tolic velocity. It also provides information about 
vascular resistance. Higher RI values suggest 
increased resistance to blood flow.

•	 Systolic/Diastolic (S/D) Ratio: The S/D ratio is 
calculated by dividing the peak systolic velocity 
by the end-diastolic velocity. It indicates the 
relationship between the systolic and diastolic 
components of the waveform. An elevated S/D 
ratio may indicate increased resistance or al-
tered blood flow patterns.

Mean Arterial Blood Velocity: This value rep-
resents the average velocity of blood flow within the 
vessel being assessed. It provides information about 
the overall blood flow characteristics in the region of 
interest.

INTERPRETATION OF DOPPLER 
FLOWMETRY IN OBSTETRICS, BASED ON 
GESTATION AGE, AND CORRESPONDING 

VALUES

Interpretation of Doppler flowmetry in obstetrics, 
based on gestational age, involves assessing the blood 
flow velocities and patterns in various vessels and com-
paring them to reference ranges specific to each gesta-
tional age11-15. 
Umbilical Artery Doppler:

•	 Normal interpretation: In early to mid-gesta-
tion, the umbilical artery Doppler waveform 
typically shows a low-resistance pattern with 
forward flow throughout the cardiac cycle. As 
gestation progresses, there is an increasing dia-
stolic component. Normal values for pulsatility 
index (PI) and resistance index (RI) generally 
decrease with advancing gestational age.

•	 Abnormal interpretation: Abnormal umbilical 
artery Doppler findings may include absent or 
reversed end-diastolic flow (ARED), increased 
PI, increased RI, or abnormal waveform pat-
terns. These abnormal findings may indicate 
placental insufficiency, fetal growth restriction, 
or other complications.

Middle Cerebral Artery (MCA) Doppler:
•	 Normal interpretation: Normal MCA Doppler 

waveforms typically exhibit a low-resistance pat-
tern with antegrade flow throughout the cardiac 
cycle. The pulsatility index (PI) and resistance 

index (RI) values are generally within specific 
reference ranges for each gestational age.

•	 Abnormal interpretation: Abnormal MCA 
Doppler findings may include increased PI or 
RI values, indicating altered blood flow patterns 
or potential fetal anemia. These findings may 
require further evaluation and intervention.

Ductus Venosus Doppler:
•	 Normal interpretation: Normal ductus venosus 

Doppler waveforms demonstrate continuous 
forward flow throughout the cardiac cycle, in-
dicating normal cardiac function and placental 
circulation. The pulsatility index for veins (PIV) 
and the S/D ratio are typically within reference 
ranges specific to each gestational age.

•	 Abnormal interpretation: Abnormal ductus ve-
nosus Doppler findings, such as reversed a-wave 
or altered pulsatility indices, may suggest cardi-
ac dysfunction, chromosomal abnormalities, or 
adverse pregnancy outcomes.

Uterine Artery Doppler:
•	 Normal interpretation: Normal uterine artery 

Doppler waveforms show a low-resistance pat-
tern with forward flow. The pulsatility index 
(PI) and resistance index (RI) values are typi-
cally within specific reference ranges based on 
gestational age.

•	 Abnormal interpretation: Abnormal uterine ar-
tery Doppler findings may include increased PI 
or RI values, suggesting impaired uteroplacental 
circulation and a higher risk of preeclampsia or 
other placenta-related complications.

It’s important to emphasize that these interpre-
tations are general guidelines, and specific reference 
ranges and interpretations may differ. They consider 
individual patient factors and integrate Doppler find-
ings with other clinical information to provide accurate 
and personalized care.

GENERAL AND SPECIFIC INDICATIONS 
FOR DOPPLER FLOWMETRY IN 

OBSTETRICS

Doppler flowmetry in obstetrics provides valuable in-
formation about fetal well-being, placental function, 
and the uteroplacental circulation. Are described be-
low some general and specific indications for Doppler 
flowmetry in obstetrics16-18:
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General Indications:
1.	High-risk Pregnancies: Doppler flowmetry is often 

recommended in high-risk pregnancies, including 
those with conditions such as gestational hyperten-
sion, preeclampsia, diabetes, maternal cardiovascu-
lar disease, multiple pregnancies (twins, triplets), or 
a history of fetal growth restriction.

2.	Fetal Growth Restriction (FGR) or Small for Ges-
tational Age (SGA): Doppler flowmetry is com-
monly used to assess fetal well-being and detect 
placental insufficiency in cases of suspected fetal 
growth restriction or when the fetus is measuring 
small for gestational age.

3.	Decreased Fetal Movements: If a pregnant person 
report decreased fetal movements or a change in 
fetal activity, Doppler flowmetry may be used to as-
sess fetal well-being and evaluate the uteroplacental 
circulation.

Specific Indications19-24:
1.	 Umbilical Artery Doppler: Umbilical artery Dop-

pler is indicated in cases of suspected placental 
insufficiency, fetal growth restriction, or abnormal 
fetal biophysical profile. It helps assess the utero-
placental circulation and predict adverse pregnancy 
outcomes.

2.	 Middle Cerebral Artery (MCA) Doppler: MCA 
Doppler is useful in cases of suspected fetal anemia, 
such as in isoimmunization (Rh factor incompati-
bility), to evaluate fetal cerebral circulatory redistri-
bution and assess the need for intrauterine trans-
fusion.

3.	 Ductus Venosus Doppler: Ductus venosus Doppler 
is employed to assess cardiac function and predict 
adverse pregnancy outcomes, particularly in cases of 
chromosomal abnormalities or cardiac dysfunction.

4.	 Uterine Artery Doppler: Uterine artery Doppler is 
used to evaluate uteroplacental circulation and as-
sess the risk of developing preeclampsia or other 
placenta-related complications, especially in preg-
nancies at high risk for these conditions.
It’s important to note that these indications are not 

exhaustive, and specific recommendations may vary 
based on individual patient factors, local protocols, and 
the expertise of the healthcare provider.

DISCUSSION AND CONCLUSIONS 

The Doppler ultrasound is a technique that evaluates 
blood flow velocity and patterns, through these param-
eters: 

Umbilical Artery Doppler: Measures blood flow in 
the umbilical artery, providing information about fe-
tal-placental circulation.

Middle Cerebral Artery (MCA) Doppler: Assesses 
blood flow in the fetal brain, which can be useful for 
monitoring fetal anemia or assessing cerebral circula-
tory redistribution.

Ductus Venosus Doppler: Evaluates blood flow in 
the ductus venosus, aiding in assessing cardiac function 
and potential chromosomal abnormalities.

Uterine Artery Doppler: Assesses blood flow to the 
uterus, helping to identify placental insufficiency or 
predict preeclampsia.

Doppler waveforms are assessed by examining the 
velocity and resistance of blood flow. Various indices, 
such as the pulsatility index (PI), resistance index (RI), 
and systolic/diastolic (S/D) ratios, may be used for in-
terpretation. Abnormal Doppler findings may suggest 
placental insufficiency, fetal hypoxia, or other compli-
cations, and further management or interventions may 
be required.

Specific recommendations for Doppler flowmetry 
in obstetrics can vary depending on individual patient 
factors, local protocols, and the expertise of the health-
care provider. It is recommended to perform regular 
Doppler assessments to monitor the uteroplacental 
and fetal circulations. Doppler flowmetry is particular-
ly valuable in high-risk pregnancies. High-risk condi-
tions may include gestational hypertension, preeclamp-
sia, diabetes, maternal cardiovascular disease, multiple 
pregnancies (twins, triplets), suspected fetal anomalies, 
decreased fetal movements, a history of fetal growth re-
striction (FGR) or Small for Gestational Age (SGA). 
The timing and frequency of Doppler assessments may 
vary depending on the specific indication, gestational 
age, and clinical context. Doppler flowmetry should be 
interpreted in conjunction with other clinical findings, 
including fetal growth assessment, maternal health, 
and fetal well-being. Combining Doppler results 
with biophysical profile (BPP) scores, non-stress tests 
(NSTs), or additional imaging studies provides a more 
comprehensive evaluation.

We have come to the conclusion that regular Dop-
pler assessments can help assess fetal well-being, detect 
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placental insufficiency, and guide management deci-
sions regarding timing of delivery or interventions.

It’s important to note that recommendations need 
to be determined are general in nature, and specific 
recommendations, which may vary based on individual 
circumstances. The use of Doppler flowmetry and in-
terpretation of results should be performed by qualified 
healthcare professionals, such as obstetricians, perina-
tologists, or sonographers, who are trained in obstetric 
Doppler ultrasound and can consider the unique needs 
of each patient.
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