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First-trimester uterine artery Doppler: does it matter
if the bladder is full or empty?

Aysegiil Ozel

, Cihat Sen

Perinatology Clinic, Department of Gynecology and Obstetrics, Cerrabpaga Faculty of Medicine, Istanbul University-Cervabpaga, Istanbul, Turkey

Abstract

Objective: We aimed to investigate the impacts of the bladder
fullness on the parameters of first-trimester uterine artery
Doppler.

Methods: Fifty-one pregnant women, who admitted to our clinic for
the first-trimester aneuploidy screening, participated in this prospec-
tive study. Bilateral uterine artery Doppler parameters were first
measured when the bladder was full. The second measurement was
carried out by the same clinician right after the bladder was emptied.
Results: The mean weeks of gestation of the patients were 12.5:0.7.
With the full bladder, the mean uterine artery pulsatility index (UtA
PI) was 1.80+0.65 on both right and left sides. In the measurements
carried out when the bladder was empty, UtA PI was 1.77+0.58 on the
left side and 1.71+0.59 on the right side (p=0.512 and p=0.503, respec-
tively).

Conclusion: Bladder being full when performing preeclampsia
screening during first-trimester aneuploidy screening does not
affect the parameters of uterine artery Doppler.

Keywords: Bladder volume, first-trimester screening, uterine artery
Doppler.

Introduction

The numbers of the studies for the prediction of various
conditions in the first trimester such as preeclampsia and
fetal growth restriction associated with the poor gesta-
tional outcomes have increased rapidly as the first-
trimester aneuploidy screening has become a standard
part of the gestational follow-up. It is considered that the
underlying pathology of both preeclampsia and fetal

Ozet: ilk trimester uterin arter Doppleri:

Mesanenin dolu ya da bos olmasi fark eder mi?
Amag: Ilk trimester taramasinda mesanenin dolu olma durumu-
nun uterin arter Doppler parametrelerine etkisini aragtirmayi
amagladik.

Yontem: Prospektif olarak dizayn edilmis bu caligmaya klinigimi-
ze ilk trimester anoploidi taramast i¢in bagvuran 51 gebe katildi.
Bilateral uterin arter Doppler degiskenleri ilk olarak mesane dolu
iken 6lciildii. Tkinci 6l¢iim ise mesanenin hemen bosaltilmasini ta-
kiben ayni klinisyen tarafindan yapild.

Bulgular: Hastalarin ortalama gebelik haftas1 12.5+0.7 olarak bulun-
du. Dolu mesane ile birlikte ortalama uterin arter pulsatilite indeksi
(UtA PI), sag ve sol her iki tarafta da 1.80+0.65 olarak bulundu. Bog
mesane ile birlikte yapilan 6l¢timde ortalama UtA PI sol tarafta
1.77+0.58, sag tarafta 1.71+0.59 olarak bulundu (sirastyla p=0.512 ve
p=0.503).

Sonug: Tk trimesterde andploidi taramast sirasinda preeklampsi
taramasi yaparken mesanenin dolu olmasi uterin arter Doppler de-
giskenlerini etkilememektedir.

Anahtar sozciikler: Mesane hacmi, ilk trimester tarama, uterin ar-
ter Doppleri.

growth restriction is the insufficient trophoblastic inva-
sion of the myometrial part of the spiral arteries."”
There are studies in the literature investigating the uter-
ine artery Doppler for the prediction of early-onset
preeclampsia.””’ However, there is limited number of
studies investigating the factors affecting uterine artery
flow.”” In the studies describing the accurate and prop-

er measurement technique, no opinion was expressed
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about bladder whether it should be full or empty.™” Full
bladder may lead to the increase in Doppler indices asso-
ciated with the stretch in uterine arteries. There are two
studies in the literature performed on pregnant and non-
pregnant women which investigate the impact of bladder
fullness on the indices of uterine artery Doppler."""" In
our study, we aimed to investigate the impacts of the
bladder fullness on the parameters of uterine artery
Doppler in pregnant women.

Methods

Fifty-one pregnant women, who admitted to our clinic
in 2017 for the first-trimester aneuploidy screening,
participated in our study. The pregnant women with
hypertension, diabetes or vasculopathy, multiple preg-
nancies and pregnant women who were on anticoagu-
lant medication were excluded from the study. The
approval of ethics committee for this prospective study
was obtained from the Ethics Committee of
Cerrahpaga Faculty of Medicine with the approval
number 04/10/2017-368029. Informed consents of all
participants were obtained before the study and the
principles of the declaration of Helsinki were followed.
All ultrasound examinations were performed by the
same clinician using Voluson Expert 10 (GE
Healthcare Technologies, Chicago, IL, USA) with 2.0-
8.0 MHz transabdominal probe. While the first meas-
urement for bilateral uterine artery Doppler parame-
ters was carried out when the patients were in need to
urinate (with full bladder), the second measurement

was carried out right after the patients urinated.
Uterine artery Doppler measurement was carried out
by imaging both sides of uterine arteries through color
Doppler function by obtaining the image of the trans-
abdominal midsagittal cervical canal and moving the
probe towards the right and left sides slowly. When
performing pulsed Doppler, the sample interval was set
to 2 mm where the angle of insonation was less than
30° and at least 3 consecutive wavelengths were
recorded (Figs. 1a and b).

When the bladder was full, the maximal width,
length, and anterior-posterior (height) diameters were
measured transabdominally. The formula of length x
width x height x 0.52 was used to calculate the bladder
volume"” (Figs. 2a and b).

SPSS 20.0 package software (SPSS Inc., Chicago,
IL, USA) was used for statistical analysis. The confor-
mation of parameters to the normal distribution was
analyzed by Kolmogorov-Smirnov test. Due to the
conformation of parameters to the normal distribution,
paired t test was used for the comparison of the meas-
urements carried out when bladder was full and empty.
McNemar test was used to compare notches in the
uterine arteries. A p-value <0.05 was considered statis-
tically significant.

Results

The clinical characteristics of the cases are shown in the
Table 1. The mean weeks of gestation of the patients

Fig. 1. Right uterine artery Doppler measurements with (a) full and (b) empty bladder.
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Fig. 2. (a, b) Measurements of bladder volume.

were 12.5£0.7. Mean left and right UtA PI measured
with full bladder was 1.80+0.65. Mean UtA PI measured
with empty bladder was 1.77+0.58 on the left side and
1.71£0.59 on the right side. There was no statistically
significant difference between the measurements with
full and empty bladders for the left and right sides
(p=0.512 and p=0.503, respectively). Similarly, there was
no statistically significant difference in the mean uterine
artery resistance indices on the left and right sides
(p=0.562 and p=0.713, respectively) (Table 2 and Figs.
3a and b). No difference was found in terms of the early
diastolic notch presence when bladder was full or empty
(left side p=0.180, right side p=1.00). The mean volume
of the full bladder was 247.3+19.1 ml. The length of
cervix was measured longer in a statistically significant
way when the bladder was full (40.3+6.9 mm when the
bladder was full, 34.7+3.8 mm when the bladder was
empty, p=0.000).

Discussion

Uterine artery Doppler flow may be affected by the hor-
monal changes in the menstrual cycle, maternal heart
rate, blood pressure and various medications."” In our
study, we investigated if bladder being full or empty has
any impact on the first-trimester uterine artery Doppler
measurement. We showed that full bladder did not
change uterine artery Doppler indices.

In recent years, the number of the studies, in which
the first-trimester uterine artery Doppler measure-

Table 1. The clinical data of the patients (n=51).

Age (year) (meanzstandard deviation) 30.3+5.6
BMI (kg/m?) (meanzstandard deviation) 23.9+4.2
Week of gestation (meanzstandard deviation) 12.5+0.7
Nulliparity (n, %) 18, 35.3
Smoking (n, %) 2,39
Pregnancy by ART (n, %) 4,7.8

ART: Assisted reproduction techniques; BMI: Body mass index.

ments may predict the quality and quantity of uterine
artery flow in the following phases of pregnancy and
can be used in the prediction of associated pregnancies
with high risk, has increased. Uterine artery Doppler
examination can easily be performed transabdominally
during first-trimester aneuploidy screening. Bladder

Table 2. The comparison of the measurements performed with full
and empty bladders.

Full bladder Empty bladder
(meanzstandard (meanzstandard
deviation) deviation) p-value
Left UtA PI 1.80+0.65 1.77+0.58 0.512
Left UtA RI 0.76+0.10 0.75+0.10 0.562
Right UtA PI 1.80+0.65 1.71+0.59 0.503
Right UtA RI 0.75+0.12 0.74+0.11 0.713
Cervix length 40.3+6.9 34.7+3.8 0.000

RI: Resistance index; UtA PI: Uterine artery pulsatility index.
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Fig. 3. Box plot graphs of the measurements of (a) left and (b) right uterine artery pulsatility indices with empty and full bladders (p=0.512

and p=0.503, respectively).

being full during nuchal translucency measurement
may sometimes increase the imaging quality by
decreasing the negative factors related to patients. We
can say that it is unnecessary to ask patients with full
bladders to empty their bladders for the uterine artery
Doppler measurement to be performed during this
examination.

Serevalli et al."” conducted a study on 45 pregnant
women and they reported that they did not find any sig-
nificant difference in the comparison of uterine artery
Doppler measurements when bladder was full and
empty. In their study conducted on 39 non-pregnant
women, Battaglia et al."" found significantly high
Doppler indices when their bladders were full. They
explained this result with the fact that the reactions asso-
ciated with the sympathetic innervations increasing dur-
ing bladder filling affect the sympathetic nerve vasocon-
striction in the periarterial region of uterine arteries. We
can attribute this difference in the results of two popula-
tions, which comprised of pregnant and non-pregnant
women, to the reconstruction of musculo-elastic struc-
ture of uterine artery wall by trophoblastic invasion dur-
ing pregnancy."” Further studies to investigate how full
bladder affects uterine artery Doppler parameters may
be planned for the cases where insufficient trophoblastic
invasion in the vessel wall is held responsible for its

pathology.
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Conclusion

The full bladder has no significant impact on Doppler
parameters in the uterine artery Doppler screening
performed for the prediction of preeclampsia during
first-trimester aneuploidy screening. If the measure-
ment of cervix length will not be a part of this exami-
nation, we may not ask patients to empty their bladders
before Doppler measurement. Low number of patients
and the lack of equal fullness volume of bladders in all
patients are among the limitations of this study.

Conflicts of Interest: No conflicts declared.
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