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ABSTRACT. Uterine artery Doppler flow studies during the 21" and 24™ weeks of pregnancy are important
in the prediction of preeclampsia and IUGR in pregnant women and also in the prevention thereof. Our study
of the Doppler flow indices of the uterine arteries involves 150 patients examined in our clinic, with
pregnancies ranging from 21 weeks + 0 days to 23 weeks + 6 days. There were 41 patients from 21 weeks +
0 days to 21 weeks + 6 days (27.33%), 54 from 22 weeks + 0 days to 22 weeks + 6 days (36%), and 55 from
23 weeks + 0 days to 23 weeks + 6 days (36.67%). The values of the Doppler indices were: Pl 1.06+0.45,
1.09+0.42, 1.06+0.56, and 1.05+0.32, RI 0.58+0.11, 0.59+0.11, 0.57+0.12, and 0.59+0.09, and PI/RI
1.77+0.38, 1.78+£0.35, 1.77+£0.48, and 1.76+0.26for the entire group and for the three intervals respectively.
There were 21 (14%), 22 (14.67%, with 13 cases or 59.09% on the left side), and 107 (71.33%) patients with
bilateral, unilateral and absent uterine artery notching, respectively. The Doppler indices for the three
aforementioned groups were: 1.53+0.69, 1.12+0.42, and 0.96+0.32 for the PI, 0.68+0.11, 0.60+0.11, and
0.56+0.10for the RI, and 2.17+0.61, 1.81+0.33, and 1.68+0.25 for the PI/RI, respectively. The indices for the
arteries with and without notching in all patients, as well as for the uterine arteries with and without notching
in patients with unilateral notching, were 1.43+0.64, 0.96+0.31, 1.25+0.49, and 1.00+0.28 for the PI,
0.66+0.12, 0.56+0.10, 0.63+0.12, and 0.58+0.08 for the RI, and 2.08+0.56, 1.68+0.25, 1.90+0.39, and
1.71+0.23for the PI/RI respectively. The mean uterine artery Pl, RI, and PI/RI decrease from 21 weeks + 0
days-21 weeks + 6 days to 23 weeks + 0 days-23 weeks + 6 days. They also decrease from pregnant
patients with bilateral uterine artery notching to those without notching. The frequency of uterine artery
notching decreases with increasing gestational age. Our results are similar to those in literature. Our results
are similar to those in literature.
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INTRODUCTION

Doppler ultrasound, as a non-invasive imaging
method for the examination of the uteroplacental
circulation, could be used as a screening test for
several  pregnancy  associated  diseases  and
complications, including preeclampsia and IUGR
(Campbell et al., 1983). Elevated blood flow resistance
indices of the uterine arteries at 20 and 24 weeks of
gestation occur more commonly in women who
develop pre-eclampsia occur more commonly in
women who develop pre-eclampsia,but the association
reveals only low positive predictive values (Valensise
et al., 1998). Conflicting results published to date
perhaps reflect differences in the selected populations,
the anatomical sites of measurement, the indices used
to describe an abnormal waveform, as well as the
outcome measures for prediction (Valensise et al.,
1998; Chappell et al., 1998). Doppler indices have
been analyzed only in a cross-sectional way without
considering the longitudinal fall in resistance that is to
be observed in normal pregnances (Arduini et al.,
1994).

Several studies have assessed the uterine artery
Doppler flow indices at gestational ages of 21-24
weeks or close to this period:

-172 women at high risk for hypertensive disorders
of pregnancy or intrauterine growth restriction; the
impedance to flow in the uterine arteries at 21-24
weeks of gestation was measured, an abnormal result
by a resistance index of more than 0.68 being defined
(Zimmermann et al., 1997);

- the average resistance index from the left and
right uterine and arcuate arteries in 925 pregnancies at
16-24 weeks gestation was calculated; a resistance
index above the 95th centile meanta 10-fold increase in
risk for a severe adverse outcome, defined by fetal
death, placental abruption, intrauterine growth
restriction or pre-eclampsia (Bewley et al., 1991);

- a study of 2058 pregnancies at 18-22 weeks
revealed a resistance index above the 95th centile or
the presence of an early diastolic notch in either of the
two uterine arteries in 16% of the pregnancies; this
study showed that abnormal Doppler results provide a
better prediction of the more severe types of pregnancy
complications (Bower et al., 1993);



- an abnormal result (mean resistance index of more
than 0.58) was found in 9.6% of patients in a group of
272 primigravidas at 22 weeks of gestation (Valensise
etal., 1993);

- the examination of the uterine arteries at 19-24
weeks of gestation in 457 nulliparous women found an
increased impedance, meaning a resistance index
greater than 0.57 in 11% of cases (North et al., 1994);

-334 patients considered to be at medium risk for
the development of pregnancy-induced hypertension,
examined at 20 weeks of gestation 10. a mean
resistance index above the 90™ centile and the presence
of bilateral diastolic notches, was found in 4.2% of
cases (Chan et al., 1995);

-946 unselected women examined at 19-21 weeks
of gestation 12; 12.4% had bilateral notches and an
odds ratio for developing pre-eclampsia of 12.8, and
52.6 for pre-eclampsia requiring delivery before 37
weeks; normal uterine artery Doppler studies revealed
an odds ratio for developing pre-eclampsia of 0.11 and
0.3 for intrauterine growth restriction (birth weight
below the 5th centile for gestation), it was 0.3; women
with normal uterine artery Doppler studies at 20 weeks
constitute a group that have a low risk of developing
obstetric complications related to uteroplacental
insufficiency, while patients with bilateral notches
have an increased risk of the subsequent development
of such complications; as a result, Doppler studies of
the uterine arteries at the time of the routine 20-week
anomaly scan may be of use in determining the type
and level of antenatal care that is offered to women
(Kurdi et al., 1998);

Frusca et al. - 419 nulliparous women examined at
20 weeks of gestation; those with increased mean
resistance index (greater than 0.58) had the uterine
arteries reexamined by color Doppler at 24 weeks, with
persistently high resistance observed in 8.6% of the
patients; in the group with increased resistance at 20
weeks and normal results at 24 weeks, the prevalence
of pregnancy complications was not increased
compared to those with normal impedance at 20 weeks
(Frusca et al., 1997);

-1233 unselected women examined by continuous
wave Doppler at 20 weeks of gestation, those with
increased impedance (resistance index greater than the
95th centile or early diastolic notch in either of the
uterine arteries) being reexamined at 24 weeks; a
persistently increased impedance was observed in 8.9%
of the patients in this group (Harrington et al., 1996);

-1757 singleton pregnancies attending for routine
ultrasound examination at 23 weeks were also
examined by uterine artery Doppler, with an increased
impedance observed in 7.3% of patients, including
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5.1% with mean pulsatility index of above 1.45 and
4.4% with bilateral uterine artery notches;
the results of this study suggest that a one-stage color
Doppler screening program at 23 weeks identifies most
women who subsequently develop the serious
complications of impaired placentation associated with
delivery before 34 weeks and the screening results are
similar if the high-risk group is defined either as those
with increased Pl or those with bilateral notche
(Albaiges et al., 2000);

-2600 unselected women were randomized to
Doppler and non-Doppler groups; the Doppler studies
were performed at 19-22 weeks and then again at 32
weeks for those classified as being at low risk, and
monthly Doppler studies in those considered at high
risk.; an abnormal result was defined by the presence
of an abnormal waveform bilaterally at the uterine
arteries; there was a high frequency of pregnancy
complications in women with abnormal uterine artery
waveforms and abnormal waveforms were an indicator
of subsequent fetal compromise, but no improvement
in neonatal outcome was revealed by routine Doppler
screening (Davies et al., 1992).

MATERIALS AND METHODS

We assessed the uterine artery Doppler flow indices
in 150 pregnant patients within the 21 weeks + 0 days
and 23 weeks + 6 days gestational ages in our clinic
during the 2014-2016 period (both in and outpatients)
by using a Sonoscape SSI-6000 and a General Electric
Logiq e ultrasound devices. The Doppler flow was
analyzed with a 2 mm window and an insonation angle
of less than 30 degrees, according to existing
guidelines.

RESULTS

Among the 150 pregnant women in the group we
studied, there were 41 patients from 21 weeks + 0 days
to 21 weeks + 6 days (27.33%), 54 from 22 weeks + 0
days to 22 weeks + 6 days (36%), and 55 from 23
weeks + 0 days to 23 weeks + 6 days (36.67%)
gestational age (figure 1).

Our study revealed that 21 (14%), 22 (14.67%, with
13 cases or 59.09% on the left side), and 107 (71.33%)
patients had bilateral, unilateral and absent uterine
artery notching, respectively (figure 2).

We also assessed the uterine arteries in the study
group according to the presence (n=64) or absence
(n=236) of notching, as well as the indices for the
uterine arteries with and without notching in the
patients with unilateral notching (n=22). The values of
the Doppler indices are shown in tables 1-3 and figures
3-5.
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W 22-22+6 m Unilateral
13-13+6 Absent

Figure 1: Age group distribution

Figure 2: Notch type distribution

Table 1. Mean PI£SD, 5" and 95™ percentiles

PI
Group Value 5th 95th Range
All (150 patients) 1.06+¢045 | 0.61 | 1.92 | 0.34-3.88
21 weeks + 0 days to 21 weeks + 6 days (41 patients) 1.09+0.42 | 0.61 1.82 | 0.50-2.92
22 weeks + 0 days to 22 weeks + 6 days (54 patients) 1.06+0.56 | 0.54 | 2.08 | 0.34-3.88
23 weeks + 0 days to 23 weeks + 6 days (55 patients) 1.05+0.32 | 0.69 | 1.70 | 0.57-2.11
Bilateral uterine artery notching (21 patients) 1.53+0.69 | 0.89 | 2.92 | 0.69-3.88
Unilateral uterine artery notching (22 patients) 1.12+0.42 | 0.63 1.94 | 0.48-2.44
Absent uterine artery notching (107 patients) 0.96+0.32 | 0.59 1.57 | 0.34-2.23
Uterine artery with notch (n=64) 1.43+0.64 | 0.76 | 2.44 | 0.61-3.88
Uterine artery without notch (n=236) 0.96+0.31 | 0.59 1.57 | 0.34-2.23
Uterine artery with notch in unilateral notch patients (n=22) 1.25¢0.49 | 0.76 | 1.97 | 0.61-2.44
Uterine artery without notch in unilateral notch patients (n=22) | 1.00+0.28 | 0.63 | 1.50 | 0.48-1.75
Table 2. Mean RI+SD, 5" and 95" percentiles
RI
Group Value 5th | 95th Range
All (150 patients) 0.58+0.11 0.43 | 0.80 | 0.28-0.89
21 weeks + 0 days to 21 weeks + 6 days (41 patients) 0.59+0.11 0.43 | 0.77 | 0.38-0.84
22 weeks + 0 days to 22 weeks + 6 days (54 patients) 0.57+0.12 0.40 | 0.82 | 0.28-0.89
23 weeks + 0 days to 23 weeks + 6 days (55 patients) 0.59+0.09 0.46 | 0.76 | 0.41-0.82
Bilateral uterine artery notching (21 patients) 0.68+0.11 0.49 | 0.84 | 0.45-0.89
Unilateral uterine artery notching (22 patients) 0.60+0.11 0.44 | 0.80 | 0.35-0.84
Absent uterine artery notching (107 patients) 0.56+0.10 0.43 | 0.75 | 0.28-0.83
Uterine artery with notch (n=64) 0.66+0.12 0.49 | 0.84 | 0.41-0.89
Uterine artery without notch (n=236) 0.56+0.10 0.43 | 0.74 | 0.28-0.83
Uterine artery with notch in unilateral notch patients (n=22) 0.63+0.12 0.49 | 0.80 | 0.41-0.84
Uterine artery without notch in unilateral notch patients (n=22) 0.58+0.08 0.48 | 0.71 | 0.35-0.74
Table 3. Mean PI/RI=SD, 5" and 95" percentiles
PI/RI
Group Value 5th | 95th Range
All (150 patients) 1.7740.38 139 | 240 | 1.21-441
21 weeks + 0 days to 21 weeks + 6 days (41 patients) 1.7840.35 1.40 | 2.36 | 1.32-3.48
22 weeks + 0 days to 22 weeks + 6 days (54 patients) 1.77+0.48 1.35 | 251 | 1.21-4.41
23 weeks + 0 days to 23 weeks + 6 days (55 patients) 1.76+0.26 1.46 | 2.25 | 1.28-2.64
Bilateral uterine artery notching (21 patients) 2.17+0.61 1.53 | 3.48 | 1.47-4.41
Unilateral uterine artery notching (22 patients) 1.81+0.33 1.48 | 2.43 | 1.37-2.90
Absent uterine artery notching (107 patients) 1.68+0.25 1.37 | 2.14 | 1.21-2.72
Uterine artery with notch (n=64) 2.08+0.56 1.53 | 2.90 | 1.47-4.41
Uterine artery without notch (n=236) 1.68+0.25 1.37 | 2.14 | 1.21-2.72
Uterine artery with notch in unilateral notch patients (n=22) 1.904+0.39 1.54 | 2.63 | 1.49-2.90
Uterine artery without notch in unilateral notch patients (n=22) 1.7140.23 143 | 2.11 | 1.37-2.36
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Figure 5. Mean PI/RIzDS
Table 4 and figure 6 present the frequency of different types of uterine artery notching among the three gestational
age groups (a decrease in the frequency of both can be observed), while table 5 and figure 7 present the distribution of
types of uterine artery notching among the three gestational age groups.

Table 4. Distribution of frequency of different types of uterine artery notching among the three gestational age groups
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Notching

21 weeks + 0 days to 21
weeks + 6 days (h=41)

22 weeks + 0 days to 22
weeks + 6 days (n=54)

23 weeks + 0 days to 23
weeks + 6 days (n=55)

Bilateral (n=21)

5 (12.20%)

7 (12.96%)

9 (16.36%)

Unilateral (n=22)

5(12.20%)

7 (12.96%)

10 (18.18%)

Absent (n=107)

31 (75.60%)

40 (74.06%)

36 (65.46%)
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Figure 6. Distribution of frequency of different types of
uterine artery notching among the three gestational age

groups

Figure 7. Distribution of types of uterine artery
notching among the three gestational age groups

Table 5. Distribution of types of uterine artery notching among the three gestational age groups

Notching

Bilateral (n=21)

Unilateral (n=22)

Absent (n=107)

21 weeks + 0 days to 21 weeks + 6 days (n=41)

5 (23.81%)

5 (22.73%)

31 (28.97%)

22 weeks + 0 days to 22 weeks + 6 days (n=54)

7 (33.33%)

7 (31.82%)

40 (37.38%)

23 weeks + 0 days to 23 weeks + 6 days (n=55)

9 (42.86%)

10 (45.45%)

36 (33.65%)

We used Student’s t-test to compare the Pl and Rl among different groups (all patients versus different gestational
age groups and versus groups according to the presence or absence of notching, as well as different groups between
them, and the indices of all uterine arteries with and without notching within the group), the results being shown in table
4 (NS=non significant) (table 6).

Table 6: Comparison of Pl and RI

Comparison p Comparison p Comparison p
Pl Total vs Bilateral RI Total vs Bilateral PI/RI Total vs Bilateral
notch <0.00000005 notch <0.0000001 notch <0.00000005
Pl Total vs Unilateral RI Total vs Unilateral PI/RI Total vs
notch NS notch NS Unilateral notch NS
Pl Total vs Absent RI Total vs Absent PI/RI Total vs Absent
Notch <0.01 Notch <0.05 Notch <0.005
Pl Bilateral notch vs RI Bilateral notch vs PI/RI Bilateral notch vs
Unilateral notch <0.005 Unilateral notch <0.005 Unilateral notch <0.001
PI Bilateral notch vs RI Bilateral notch vs PI/RI Bilateral notch vs
Absent Notch <0.00000001 Absent Notch <0.00000001 Absent Notch <0.00000001
Pl Unilateral notch vs RI Unilateral notch vs PI/RI Unilateral notch
Absent Notch <0.005 Absent Notch <0.05 vs Absent Notch <0.005
NS NS PI/RI Total vs 21 - NS
Pl Total vs 21 - 2146 RI Total vs 21 - 21+6 21+6
NS NS PI/RI Total vs 22 - NS
Pl Total vs 22 - 2246 RI Total vs 22 - 22+6 22+6
NS NS PI/RI Total vs 23 - NS
Pl Total vs 23 - 23+6 RI Total vs 23 - 23+6 23+6
Pl 21-21+6 vs 22 - NS RI 21 - 21+6 vs 22 - NS PI/RI 21 - 21+6 vs 22 - NS
12+6 12+6 1246
Pl 21 - 21+6 vs 23 - NS Rl 21 - 21+6 vs 23 - NS PI/RI 21 - 21+6 vs 23 - NS
13+6 13+6 13+6
Pl 22 - 22+6 vs 23 - NS RI 22 - 22+6 vs 23 - NS PI/RI 22 - 22+6 vs 23 - NS
13+6 13+6 13+6
Pl Present Notch vs RI Present Notch vs PI/RI Present Notch vs
Absent Notch <0.00000001 Absent Notch <0.00000001 Absent Notch <0.00000001
Pl Present Notch vs RI Present Notch vs PI/RI Present Notch vs
Unilateral with NS Unilateral with NS Unilateral with Present NS
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Present Notch Present Notch Notch
Pl Present Notch vs RI Present Notch vs PI/RI Present Notch vs
Unilateral with Absent Unilateral with Absent Unilateral with Absent
Notch <0.005 Notch <0.005 Notch <0.005
Pl Absent Notch vs RI Absent Notch vs PI/RI Absent Notch vs
Unilateral with Unilateral with Unilateral with Present
Present Notch <0.0001 Present Notch <0.005 Notch <0.0005
Pl Absent Notch vs RI Absent Notch vs PI/RI Absent Notch vs
Unilateral with Absent Unilateral with Absent Unilateral with Absent
Notch NS Notch NS Notch NS
PI Unilateral with RI Unilateral with PI/RI Unilateral with
Present Notch vs Present Notch vs Present Notch vs
Unilateral with Absent Unilateral with Absent Unilateral with Absent
Notch <0.05 Notch NS Notch NS

In the group we studied, uterine artery notching was always absent in case of Pl below the 14.7 percentile, Rl below
the 2.7 percentile, and PI/RI below the 11.3 percentile and always present in case of Pl above the 98.7 percentile, RI
above the 98.3 percentile, and PI/RI above the 98.7 percentile.

The rates of FNR (false negative rate), defined as a present uterine artery notching, were:

-5% for PI below the 20" percentile and 10% for PI below the 50" percentile

-5% for PI below the 20" percentile and 10.1% for RI below the 33 percentile

-5% for P1 below the 20" percentile and 10.3% for PI/RI below the 51.7 percentile.

As for the FPR (false positive rate), defined as an absent uterine artery notching, the situation was the following:

-30% for Pl above the 93.3 percentile
-16.67% for RI above the 98 percentile
-12.5% for PI/RI above the 97.3.

The frequencies of notching for different indices percentiles and quartiles are shown in table 7.

Table 7: Frequency of uterine artery notching for different indices percentiles and quartiles

Percentile <5% <10% >90% >95%

Pl 6.67% 3.33% 66.67% 66.67%

RI 6.67% 6.67% 60% 66.67%

PI/RI 0% 0% 63.33% 66.67%
Quartile | Il 1] \Y%

Pl 6.67% 13.33% 16% 49.33%

RI 8% 12% 20% 45.33%

PI/RI 4% 14.67% 17.33% 49.33%

DISCUSSIONS

The mean uterine artery Pl and RI vary and the
frequency of bilateral and unilateral uterine artery
notching vary from 21 weeks + 0 days-21 weeks + 6
days to 23 weeks + 0 days-23 weeks + 6 days. They
also decrease from pregnant patients with bilateral
uterine artery notching to those without notching.

The frequency of bilateral uterine artery notching in
our study is 14%,

The results in our study are similar to those in
literature:

-mean Pl 1.1040.30, 1.05+0.27 (G6mez et al, 2006)
and 1.05 and 1.00 at 21 and 22, respectively (Gomez et
al, 2006), and 1.41 (Albaiges et al., 2003), 1.09
(Papageorghiou et al., 2002) and 0.96 (Gomez et al.,
2008) at 23 weeks

-mean RI 0.67 at 23 weeks (Albaiges et al., 2003)
-5t percentile for the P1 0.71, 0.69, 0.66, and 0.64 and
95" percentile for the P1 1.54, 1.47, 1.41, and 1.35 at at
21, 22, 23, and 24 weeks, respectively (Gomez et al.,
2008);

-mean PI 1.10, 1.06, 1.03 and 0.99 at 21, 22, 23, and 24
weeks, respectively (Borges Peixoto et al., 2016);

-5t percentile for the P1 0.56, 0.54, 0.52, and 0.49 and
95" percentile for the P1 1.62, 1.57, 1.51, and 1.46 at at
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21, 22, 23, and 24 weeks, respectively (Borges Peixoto
etal., 2016);

-Pl values: 1.14+0.37, range 0.45-2.34, 5" and 95"
percentiles at 0.53 and 1.75 (Maciel Scandiuzzi et al.,
2016)

-RI values: 0.62+0.09, range 0.35-0.84, 5" and 95"
percentiles at 0.47 and 0.77 (Maciel Scandiuzzi et al.,
2016)

-the Pl 1.06+0.40, 1.00+ 0.33, 1.07+0.45, and
1.11+0.38 and the R1 0.58+0.11, 0.57+0.10, 0.58+0.12,
and 0.59+0. at 21 weeks + 0 days to 23 weeks + 6 days,
21 weeks + 0 days to 21 weeks + 6 days, 22 weeks + 0
days to 22 weeks + 6, and 23 weeks + 0 days to 23
weeks + 6 days, respectively (Dascau et al, 2016 a);
-the Pl 1.05+0.46, 1.01+0.36, 1.08+0.62, and
1.0540.33 and the R1 0.5840.11, 0.57+0.11, 0.57+0.13,
and 0.59+0.09 at 21 weeks + 0 days to 23 weeks + 6
days, 21 weeks + 0 days to 21 weeks + 6 days, 22
weeks + 0 days to 22 weeks + 6, and 23 weeks + 0
days to 23 weeks + 6 days, respectively (Dascau et al,
2016 b);

CONCLUSIONS
The mean uterine artery Pl and RI and the
frequency of bilateral and unilateral uterine artery



notching decrease from 21 weeks + 0 days-21 weeks +
6 days to 23 weeks + 0 days-23 weeks + 6 days. They
also decrease from pregnant patients with bilateral
uterine artery notching to those without notching. In
our study, the frequency of both bilateral and unilateral
notching increase with increasing gestational age.

Our aim is to screen, as much as possible, all
pregnant patients between 21 and 24 weeks of
pregnancy who are referring to our clinic of pregnancy
by uterine artery Doppler ultrasound in order to
discover bilateral notching as soon as possible for
specific prophylactic treatment, according to existing
guidelines and recommendations, to be started.

REFERENCES

A. T. Papageorghiou, C. K. H. Yu, R. Bindra, G.
Pandis and K. H. Nicolaides Multicenter
screening for pre-eclampsia and fetal growth
restriction by transvaginal uterine artery
Doppler at 23 weeks of gestation Ultrasound
Obstet Gynecol 2001; 18: 441-449

Albaiges G, Missfelder-Lobos H, Lees C, Parra M,
Nicolaides KH. One-stage screening for
pregnancy complications by color Doppler
assessment of the uterine arteries at 23 weeks’
gestation. Obstet Gynecol 2000;in press

Arduini D, Rizzo G. Normal flow patterns during
pregnancy. In A Critical Appraisal of Fetal
Surveillance, Van Geijn HP, Copray FJA (eds).
Excerpta Medica: Amsterdam, 1994; 461-469.

Bewley S, Cooper D, Campbell S. Doppler
investigation of uteroplacental blood flow
resistance in the second trimester: a screening
study for pre-eclampsia and intrauterine growth
retardation. Br J Obstet Gynaecol 1991;98:871—
9

Borges Peixoto A, Rodrigues Da Cunha Caldas TM,

Tonni G, De Almeida Morelli P, D’amico

Santos L, Martins WP, Araujo Junior E

Reference range for uterine artery Doppler

pulsatilit index using transvaginal ultrasound at

20-24w6d of gestation in a low-risk Brazilian

population, J Turk Ger Gynecol Assoc. 2016;

17(1): 16-20.

S, Schuchter K, Campbell S. Doppler
ultrasound screening as part of routine antenatal
scanning: prediction of pre-eclampsia and
intrauterine growth retardation. Br J Obstet
Gynaecol 1993;100:989-94
Campbell S, Diaz-Recasens J, Griffin DR, Cohen-

Overbeek TE, Pearce JM, Wilson K, Teague
MJ. New Doppler technique for assessing
uteroplacental blood flow. Lancet 1983; i: 675—
677.

Chan FY, Pun TC, Lam C, Khoo J, Lee CP, Lam YH.
Pregnancy screening by uterine artery Doppler
velocimetry — which criterion performs best?
Obstet Gynecol 1995;85:596-602

Chappell L, Bewley S. Pre-eclamptic toxaemia: the
role of uterine artery Doppler. Br J Obstet
Gynaecol 1998; 105: 379-382.

Dascau V, Furau Gh, Furau C, Onel C, Stinescu C,
Tataru L, Ghib-Para C, Pilat L, Puschita M.

Bower

15

Jurnal Medical Aradean (Arad Medical Journal)
Vol. XX, issue 3, 2017, pp. 9-16
© 2017 Vasile Goldis University Press (www.jmedar.ro)

Uterine artery doppler flow indices in pregnant
women during the 21 weeks + 0 days and 23
weeks + 6 days gestational ages: a study of 59
patients. J Med Ar 2016; 18 (1); 31-36

Dascau V, Furau Gh, Furau C, Onel C, Stanescu C,
Tataru L, Ghib-Para C, Pilat L, Puschita M.
Uterine artery doppler flow indices in pregnant
women during the 21 weeks + 0 days and 23
weeks + 6 days gestational ages: a study of 115
patients. J Med Ar 2016; 18 (3); 25-31

Davies JA, Gallivan S, Spencer JAD. Randomised
controlled trial of Doppler ultrasound screening
of placental perfusion during pregnancy. Lancet
1992;340:1299-303

Frusca T, Soregaroli M, Valcamonico A, Guandalini F,
Danti L. Doppler velocimetry of the uterine
arteries in nulliparous women. Early Hum Dev
1997;48:177-85

G. Albaiges, H. Missfelder-Lobos, M. Parra, C. Lees,
D. Cooper and K. H. Nicolaides Comparison of
color Doppler uterine artery indices in a
population at high risk for adverse outcome at
24 weeks’ gestation Ultrasound Obstet Gynecol
2003; 21: 170-173

Harrington K, Cooper D, Lees C, Hecher K, Campbell

S. Doppler ultrasound of the uterine arteries: the

importance of bilateral notching in the

prediction of pre-eclampsia, placental abruption

or delivery of a small-for-gestational-age baby.

Ultrasound Obstet Gynecol 1996;7:182-8

W, Campbell S, Aquilina J, England P,

Harrington K. The role of color Doppler

imaging of the uterine arteries at 20 weeks’

gestation in  stratifying antenatal care.

Ultrasound Obstet Gynecol 1998;12:339-45

Maciel Scandiuzzi R, de Campos Prado CA, Araujo
Junior E, Duarte G, Quintana SM, da Silva
Costa F, Tonni G, de Carvalho Cavalli R,
Marcolin AC Maternal uterine artery Doppler in
the first and second trimesters as screening
method for hypertensive disorders and adverse
perinatal outcomes in low-risk pregnancies
Obstet Gynecol Sci. 2016 Sep;59(5):347-356.

North RA, Ferrier C, Long D, Townend K, Kincaid-
Smith P. Uterine artery Doppler flow velocity
waveforms in the second trimester for the
prediction of preeclampsia and fetal growth
retardation. Obstet Gynecol 1994;83:378-86

O. Gomez, F. Figueras, J. M. Martinez, M. Del Rio, M.
Palacio, E. Eixarch, B. Puerto, O. Coll, V.
Cararach and J. A. Vanrell Sequential changes
in uterine artery blood flow pattern between the
first and second trimesters of gestation in
relation to pregnancy outcome Ultrasound
Obstet Gynecol 2006; 28: 802-808

O. Gomez, F. Figueras, S. Fernandez, M. Bennasar, J.
M. Martinez, B. Puerto and E. Gratacos
Reference ranges for uterine artery mean
pulsatility index at 11-41 weeks of gestation
Ultrasound Obstet Gynecol 2008; 32: 128-132

Valensise H, Bezzeccheri V, Rizzo G, Tranquilli AL,
Garzetti GG, Romanini C. Doppler velocimetry
of the uterine artery as a screening test for

Kurdi


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4794287/
https://synapse.koreamed.org/ORCID/0000-0002-6145-2532
https://synapse.koreamed.org/ORCID/0000-0002-6145-2532

gestational hypertension. Ultrasound Obstet
Gynecol 1993;3:18-22
Valensise H. Uterine artery Doppler velocimetry as a
screening test: where we are and where we go.
Ultrasound Obstet Gynecol 1998; 12: 81-83.
Zimmermann P, Eirio V, Koskinen J, Kujansuu E,
Ranta T. Doppler assessment of the uterine and

16

Jurnal Medical Aradean (Arad Medical Journal)
Vol. XX, issue 3, 2017, pp. 9-16
© 2017 Vasile Goldis University Press (www.jmedar.ro)

uteroplacental circulation in the second
trimester in pregnancies at high risk for pre-
eclampsia  and/or intrauterine growth
retardation: comparison and correlation between
different Doppler parameters. Ultrasound Obstet
Gynecol 1997;9:330-8



