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~—ABSTRACT ~
Objectives: Uterine artery Doppler flow studies during the 11th and 14th week of pregnancy are
important in the prediction of preeclampsia and intrauterine growth restriction in pregnant women as well
as in the prevention thereof.
Methods: Our study on Doppler flow indices of the uterine arteries involved 168 patients examined in
our clinic, with pregnancies ranging from 11 weeks + 0 days to 13 weeks + 6 days.
Results: There were 72 patients from 11 weeks + 0 days to 11 weeks + 6 days (42.86%), 43 from 12 weeks
+ 0 days to 12 weeks + 6 days (25.60%), and 53 from 13 weeks + 0 days to 13 weeks + 6 days (31.55%).
The mean values of the Doppler indices were PI 1.75+0.79, 1.88+ 0.81, 1.71+0.81, and 1.58+0.72 and RI
0.72+0.14, 0.75+0.14, 0.71+0.14, and 0.70+0.14 for the entire group and for the three intervals, respectively.
There were 71 (42.26%), 33 (19.64%, with 18 cases or 54.55% on the right side), and 64 (38.10%) patients
with bilateral, unilateral and absent uterine artery notching, respectively. The mean Doppler indices for
the three aforementioned groups were 2.18+0.79, 1.63+0.72, and 1.33£0.57 for the PI, and 0.79+0.11,

k0'71i0'14’ and 0.66+0.14 for the RI, respectively. The indices for the 175 arteries with and 161 without )
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-

| age- Our results are similar to those in literature.

notching, taken separately, in all patients, as well as for the uterine arteries with and without notching in
patients with unilateral notching only were 2.16+0.76, 1.30+0.54, 2.08+0.66, and 1.17+0.43 for the PI, and
0.79+0.11, 0.65+0.14, 0.79+0.11, and 0.63+0.12 for the RI, respectively

Conclusions: The mean uterine artery PI and RI decrease from 11 weeks + 0 days-11 weeks + 6 days to
13 weeks + 0 days-13 weeks + 6 days. They also decrease from patients with bilateral uterine artery notching
to those without notching. The frequency of uterine artery notching decreases with increasing gestational

~

)
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INTRODUCTION

re-eclampsia (PE) remains one of the

leading causes of maternal and perina-

tal mortality and morbidity, with an es-

timated 10-15% of all maternal deaths

being due to hypertensive diseases in
pregnancy. The prediction of patients at high risk
for PE has been a focus of research and, at pres-
ent, the first trimester is considered to be the
preferred gestational period for PE screening (1).
The prophylactic use of low-dose aspirin begin-
ning in early pregnancy (prior to 16 weeks) is
able to reduce the prevalence of PE by as much
as 50% and significantly decrease rates of perina-
tal death (1). Although no single efficient scree-
ning procedure for predicting PE has been adop-
ted in clinical practice, uterine artery Doppler is
the most widely studied clinical test available for
this particular purpose, becoming a useful meth-
od for the indirect assessment of uteroplacental
circulation in early pregnancy (11-14 weeks). If
combined with examination of maternal history,
mean arterial pressure (MAP) and certain bio-
chemical markers (pregnancy-associated plasma
protein A or PAPP-A and placenta growth factor
or PIGF), uterine artery Doppler may be regard-
ed as an adjunct screening tool for predicting PE
and intrauterine growth restriction (IUGR). Ab-
normal uterine artery Doppler results have been
shown to be strongly correlated with several
types of adverse maternal and perinatal out-
comes (1, 2).

Early identification of pregnant patients at risk
of developing PE and IUCR is more likely to
facilitate targeted antenatal surveillance and
possibly an efficient early intervention. It would
also potentially avoid the development of serious
complications, through interventions such as
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administration of low-dose aspirin and, if needed,
antihypertensive medication, and early delivery in
selected cases (3-5).

In clinical setting, reference ranges for UtA
Doppler ultrasound  during pregnancy are
recommended and used for the appropriate
analysis of impedance to blood flow. In this regard,
pulsatility index (Pl) has been advocated as the
best Doppler index in several studies (6).
Transvaginal approach was used at 11-14 weeks
of gestation, while transabdominal ultrasound was
used at 15-41 weeks. After comparing the
reproducibility of UtA Doppler Pl in the first and
second trimesters of pregnancy using both
transvaginal and transabdominal ultrasound scan,
it has been concluded that Pl was evenly
significantly higher in both trimesters using
transvaginal approach (2, 7-9).

First and second trimester uterine artery
Doppler blood flow assessments have high
predictive value for clinical outcome (especially in
the prediction of preeclampsia and IUCR) (10). In
studies which have correlated Doppler velocimetry
and clinical outcomes, a rather wide range of
specificity and sensitivity values were found for
subsequent pregnancy complications (10).

For a correct and clinically significant uterine
artery Pl measurement, the gestational age must
be between 11+0 and 13+6 weeks. Transabdo-
minal ultrasound should be used to obtain a
midsagittal section of the uterus and cervical
canal, and the internal cervical os should be
identified; afterwards, the transducer should be
gently tilted from side to side in each paracervical
region, using color flow mapping to identify the
uterine arteries as aliasing vessels coursing along
the side of the cervix and uterus. Pulsed wave
Doppler with the sampling gate set at 2 mm to
cover the whole vessel and an angle of insonation
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Group

All (168 patients)

11 weeks + 0 days to 11 weeks + 6 days (72 patients)
12 weeks + 0 days to 12 weeks + 6 days (43 patients)
13 weeks + 0 days to 13 weeks + 6 days (53 patients)
Bilateral uterine artery notching (71 patients)
Unilateral uterine artery notching (33 patients)
Absent uterine artery notching (64 patients)
Uterine artery with notch (n=175)

Uterine artery without notch (n=161)

Uterine artery with notch in unilateral notch patients
(n=33)

Uterine artery without notch in unilateral notch
patients (n=33)

PI RI
Value 5 95"  Value 5th 95t
1.75+#0.79 0.55 358 0.72+0.14 041 0.95
1.88+£0.81 0.72 334 0.75+0.14 050 091
1.71£0.81 0.79 2.71 0.71+0.14 052 0.87
1.58+0.72 0.75 276 0.70£0.14 049 0.89
2.18+0.79 112 3.58 0.79+0.11 0.62 0.93
1.63+0.72 0.81 257 0.71+0.14 053 0.86
1.33£0.57 059 236 0.66+0.14 043 0.86
2.16+£0.76 112 356 0.79+0.11 0.60 0.93
1.30+0.54 058 236 0.65+0.14 041 0.87
2.08+0.66 129 3.16 0.79+0.11 0.62 0.91
1.17#0.43 0.63 2.04 0.63+0.12 044 0.81

TABLE 1. Mean PI+SD, mean RI+SD, 5" and 95" percentiles

<30° should be used to obtain flow velocity
waveforms from the ascending branch of the
uterine artery at the point closest to the internal
o0s. When three similar consecutive waveforms are
obtained, the Pl should be measured and the
mean Pl of the left and right arteries calculated
3,4).0

MATERIAL AND METHODS

e assessed the uterine artery Doppler flow

indices in 168 pregnant patients within
the 11 weeks + 0 days and 13 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 in-
sonation angle of less than 30 degrees, according
to existing guidelines. 1

RESULTS

mong the 168 pregnant women in the group

we studied, there were 72 patients from 11
weeks + 0 days to 11 weeks + 6 days (42.86%),
43 from 12 weeks + 0 days to 12 weeks + 6
days (25.60%), and 53 from 13 weeks + 0 days
to 13 weeks + 6 days (31.55%) gestational age
(Figure 1). The values of the Doppler indices
were 1.75x0.79 (range 0.46-4.33), 1.88+ 0.81
(range 0.46-4.33), 1.71x0.81 (range 0.55-4.29),
and 1.58+0.72 (range 0.49-3.93) for the Pl and
0.72+0.14 (range 0.36-1), 0.75%=0.14 (range
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0.36-1), 0.71+0.14 (range 0.40-0.96), and
0.70=0.14 (range 0.37-0.94) for the RI for the
entire group and for the three gestational age in-
tervals, respectively.

Our study revealed that 71 (42.26%), 33
(19.64%), and 64 (38.10%) patients had bilateral,
unilateral and absent uterine artery notching,
respectively (Figure 2). The Doppler indices for
the three aforementioned groups were 2.18+0.79
(range 0.72-4.33), 1.63=0.72 (range 0.55-3.55),
and 1.33%+0.57 (range 0.46-2.82) for the Pl and
0.79=0.11 (range 0.46-1), 0.71x0.14 (range 0.40-
0.96), and 0.66+0.14 (range 0.36-1) for the RI,
respectively.

After assessing the uterine arteries in the study
group according to the presence or absence of
notching, the indices for the arteries with (n=175,
including 142 in 71 patients with bilateral notching
and 33 in 33 patients with unilateral notching) and
without notching (n=161, including 33 in 33 pati-
ents with unilateral notching and 128 in 64 pati-
ents without notching) in all 168 patients, as well
as for the uterine arteries with and without notching
in the 33 patients with unilateral notching, were
216x0.76 (range 0.72-4.33), 1.30x0.54 (range
0.46-2.82), 2.08+0.66 (range 0.91-3.55), and
117£0.43 (range 0.55-2.09) for the Pl and
0.79%x0.11 (range 0.46-1), 0.65=0.14 (range 0.36-1),
0.79+0.11 (range 0.52-0.96), and 0.63%0.12
(range 0.40-0.86) for the R, respectively

Table 1 presents the mean, standard deviations
and the 5th and 95th percentiles for the pulsatility
and resistivity indices, while figures 3 and 4
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Bilateral 36 (50%) 17 (39.53%) 18 (33.96%)
Unilateral 16 (22.22%) 8 (18.60%) 9 (16.98%)
Absent 20 (27.78%) 18 (41.86%) 26 (49.06%)

TABLE 2. Distribution of frequency of different

types of uterine artery notching among the three

gestational age groups
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FIGURE 5. Distribution of frequency of dlfferent
types of uterine artery notching among the three
gestational age groups
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FIGURE 6. Distribution of types of uterine artery
notching among the three gestational age groups

present the means and the standard deviations
thereof.

Table 2 and Figure 5 show 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 3
and Figure 6 present the distribution of types of
uterine artery notchingamong the three gestational
age groups (approximately half of the cases with
bilateral or unilateral artery notching are in the 11
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Notching Bilateral (n=71)  Unilateral (n=33)  Absent (n=64)
11 weeks + 0 days to 11 weeks + 6 days (n=72) 36 (50.70%) 16 (48.49%) 20 (31.25%)
12 weeks + 0 days to 12 weeks + 6 days (n=43) 17 (23.95%) 8 (24.24%) 18 (28.13%)
13 weeks + 0 days to 13 weeks + 6 days (n=53) 18 (25.35%) 9 (27.27%) 26 (40.62%)

TABLE 3. Distribution of types of uterine artery notching among the three gestational age groups

Comparison P
PI Total vs Bilateral notch <0.0000001
PI Total vs Unilateral notch NS
PI Total vs Absent Notch <0.0000001
PI Bilateral notch vs Unilateral notch ~ <0.000005
PI Bilateral notch vs Absent Notch <0.0000001
PI Unilateral notch vs Absent Notch <0.005
PI Total vs 11 - 11+6 NS
PI Total vs 12 - 12+6 NS
PI Total us 13 - 13+6 <0.05
PI11-11+6vs 12 - 12+6 NS
PI11-11+6 vs 13 - 13+6 <0.05
PI112-12+6 vs 13 - 13+6 NS
PI Present Notch vs Absent Notch <0.0000001
PI Present Notch vs Unilateral with
Present Notch NS
PI Present Notch vs Unilateral with
Absent Notch <0.0000001
g elzzzntel;tkl;t)}:ch vs Unilateral with <0.0000001
PI Absent Notch vs Unilateral with NS
Absent Notch
PI Unilateral with Present Notch vs <0.0000001

Unilateral with Absent Notch
TABLE 4. Comparison of PI and RI

weeks + 0 days to 11 weeks + 6 days gestational
age group).

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 4).

In the group we studied, uterine artery
notching was always absent in case of Pl below
the 5th percentile and RI below the 4" percentile
and always present in case of Pl above the 90th
percentile, while no such percentile could be
established for the RI (there were two patients
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Comparison P
RI Total vs Bilateral notch <0.0000005
RI Total vs Unilateral notch NS
RI Total vs Absent Notch <0.00005
RI Bilateral notch vs Unilateral notch <0.00005
RI Bilateral notch vs Absent Notch <0.0000001
RI Unilateral notch vs Absent Notch <0.05
RI Total vs 11 - 11+6 <0.05
RI Total vs 12 - 12+6 NS
RI Total vs 13 - 13+6 NS
RI11-11+6vs 12 -12+6 <0.05
RI11-11+6vs 13 - 13+6 <0.05
RI12-12+6vs 13 - 13+6 NS
RI Present Notch vs Absent Notch <0.0000001
RI Present Notch vs Unilateral with
Present Notch NS
RI Present Notch vs Unilateral with
Absent Notch <0.0000001
IIX é::ifi;g:;dl vs Unilateral with <0.0000005
RI Absent Notch vs Unilateral with NS
Absent Notch
RI Unilateral with Present Notch vs <0.0000005

Unilateral with Absent Notch

with an RI of 1 and absent notching). A Pl below
0.85 (12" percentile) yields a FPR (false positive
rate), defined as a present uterine artery notch, of
2.5%; a Pl above 2.77 (11" percentile) leads to a
FNR (false negative rate), defined as an absent
uterine artery notching, of 5.4%. As for the RI, the
FPR for a value below 0.53 (11" percentile) was
8%, while the FNR for a value above 0.91 (94
percentile) was 10%. 4

DISCUSSION

The frequency of bilateral uterine artery
notching in our study is 42.26% and the frequency
of both bilateral and unilateral uterine artery
notching decrease with increasing gestational age.
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The results in our study are similar to those in CONCLUSION
literature:

— mean Pl 1.79, 1.68, 1.58, and 1.49 at he mean uterine artery Pl and Rl and the fre-
11, 12, 13 and 14, with the 95th quency of bilateral and unilateral uterine ar-
percentile at 2.70, 2.53, 2.38, and €Iy notching decrease from 11 weeks + 0 days-
2.24 weeks, respectively (11); 11 weeks + 6 days to 13 weeks + O days-13

— PI1.96+0.6, 1.83+0.53, 1.71+0.47, weeks + 6 days. They also decrease from preg-
and 1.58+0.41, with the 95th Nant patients with bilateral uterine artery no-
percentile at 3.13, 2.88, 2.63, and tching to those without notching.

2.38 at 11, 12, 13, and 14 weeks, Our aim is to screen, as much as possible, all
respectively (12); pregnant patients between 11 and 14 weeks of

— PI 1.6+0.5, 1.5+0.6, 1.4+0.4, and Pregnancy who are referring to our clinic of
1.3+0.4 at 11, 12, 13, and 14 weeks, ~Pregnancy by uterine artery Doppler ultrasound,
respectively (1); in order to discover bilateral notching as soon as

~ RI 0.7+0.1, 0.7+0.1, 0.6=+0.1, and possible for specific prophylactic treatment, according
0.6+0.1 at 11, 12, 13, and 14 weeks, (0 existing guidelines and recommendations, to
respectively (1); be started. U

- Pl 232 £ 0.79 and RI 0.83 = 0.07
with notching, 1.61 = 0.78 and 0.71
= 0.16 without notching (13);

— 95" percentile of Rl at 11-14 weeks at
0.85 (14);

— the frequency of bilateral notching
48.6%, 47.9%, 30.6%, and 28.4% at 11,12, Conflict of interests: none declared.

13, and 14 weeks, respectively (12). O Financial support: none declared.
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