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Abstracts

Objective:

Material and Method:

To determine the relationship between maternal age and uterine artery Doppler flow
during second trimester in normal pregnancy.
Uterine artery Doppler screening was performed as a part of second trimester

screening in singleton normal pregnant women at Maternal Fetal Medicine unit, Thammasat
University Hospital between January 2011 and May 2012. Pulsatility index (Pl), resistance index
(RI) and systolic-diastolic ratio (S/D ratio) were measured from each uterine artery. Mean P,
Rl and S/D ratio of the two vessels was calculated. Regression analysis was performed to
determine the relationship between maternal age and uterine artery PI, Rl and S/D ratio values.

Results:

Doppler ultrasound examinations of both uterine arteries were performed in 247

singleton pregnancies. There was no correlation of maternal age and uterine artery PI, Rl and

S/D ratio.

Conclusions: In normal pregnancy, second trimester uterine artery Doppler waveform analysis was

not affected by maternal age.
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Introduction

Recently, numerous studies of Doppler ultrasound
assessment of both maternal and fetal circulations for
evaluation of high-risk pregnancy have been
conducted™®. Uterine artery is one of the vessels
that has been investigated for the prediction of
pregnancy outcomes and this artery could
demonstrate the relationship between maternal and
fetal circulation®'. Abnormal uterine artery Doppler
flow associated with adverse pregnancy outcomes.
Nevertheless, the definition of abnormal uterine
artery Doppler flow was different in many
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studies® 10113 Some authors defined abnormal
uterine Doppler flow as present diastolic notches and/
or uterine Pl or Rl above 95" percentile for gestational
age®® but some studies defined abnormal uterine
Doppler flow as Pl was above 1.58©'. Furthermore,
advanced maternal age is a known risk factor for
adverse pregnancy outcomes. There are studies
establishing the relationship between maternal age and
uterine artery impedance but the results were
discordancy®'®. |f uterine artery impedance was
affected by maternal age, the study of uterine artery
Doppler flow for predicting adverse pregnancy outcomes
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should be corrected with maternal age. Thus, the aim
of this study was to determine whether maternal age
affects uterine artery Doppler flow in normal second
trimester pregnancy.

Material and Method

The prospective cohort of pregnant women aged
between 20-40 years were recruited into the study at
Maternal-Fetal Medicine unit, Thammasat University
Hospital between January 2011 and May 2012. This
study was approved by the Ethics Committee of the
Faculty of Medicine, Thammasat University. Doppler
ultrasound assessments of both uterine arteries were
performed by staffs of maternal fetal medicine unit
in 247 normal singleton pregnant women during 14-28
weeks gestation. Maternal ages of 20-40 years old
were recruited. Gestational age was calculated from
the first day of the last normal menstrual period and
confirmed by either first-or early second-trimester
ultrasound scan. All cases with known chromosomal
abnormalities, structural abnormalities, intrauterine
growth restriction or maternal medical diseases were
excluded. The right and left uterine arteries were
identified at the apparent crossover with the external
iliac artery using color Doppler flow. Pulsed-wave
Doppler was performed to obtain uterine artery
waveforms using a Voluson 730 Expert (GE medical
system, USA) ultrasound machine. When three to five
similar consecutive waveforms were demonstrated, the

Table 1. Maternal demographic data

pulsatility index (PI), resistance index (RI), systolic-
diastolic velocity ratio (S/D ratio), mean PI, Rl and S/D
ratio of the two vessels were calculated. Regression
analysis was performed to show the relationship
between maternal age and uterine artery PI, Rl and
S/D ratio values using the SPSS Version 14 for Windows.

The sample size was calculated by the following
formula®”

d2
p = 0.5
= 0.1
= (2.58)2 (0.5)(0.5)
(0.1)?
= 166.41

Results

Two hundred and forty-seven pregnancies
completed this study. Two hundred and six women
(83.40%) were elderly pregnancy (maternal age = 35
years). The demographic data was presented in
Table 1. Gestational age, gravidity and parity were not
different between both groups. The relationship
between maternal age and mean PI, Rl and SD ratio
of uterine artery are shown in Fig. 1- 3. There was no
correlation between maternal age and uterine artery
Doppler flow parameters.

Variables Maternal age < 35 years Maternal = 35 years p
(n=41) (n=206)

Age (mean + SD) 29.83 + 4.31 37.38 + 1.74 0.000*
Gestational age (weeks + SD) 20.39 + 2.38 19.64 + 1.76 0.059*
Gravidity (cases) 0.201**

1 28 165

2 11 37

3 2 4
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Variables Maternal age < 35 years Maternal = 35 years p

(n=41) (n=206)
Parity (cases) 0.723**
0 34 171
1 6 33
2 1 2

* t- test; ** Chi-square test; p < 0.05 is defined as significant
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Fig. 1. The relationship of pulsaility index versus maternal age
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Fig. 2. The relationship of resistance index versus maternal age
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Fig. 3. The relationship of systolic-diastolic ratio versus maternal age

Comparing of elderly pregnancy and younger group, the mean PI, Rl and S/D ratio were not different as

shown in Table 2.

Table 2. Doppler parameters (mean and standard deviation) of uterine artery by maternal age groups

Mean + standard deviation 95% Confidence p
Doppler parameters interval of the mean
difference
Maternal age < 35 Maternal age = 35
years (n = 41) years (n = 206)
Pulsatility index (PI) 0.89 £ 0.22 0.96 + 0.36 -0.15-0.02 0.13
Resistance index (RI) 0.54 + 0.07 0.56 + 0.11 -0.04 -0.01 0.35
Systolic-diastolic ratio (S/D ratio) 2.33 +0.47 2.49 +0.84 -0.42-0.11 0.24

* - test; p < 0.05 is defined as significant

Discussion

Advanced maternal age with impaired
uteroplacental blood flow as reflected by abnormal
uterine artery Doppler flow velocities remain the
important causes of severe pregnancy complications,
such as pre-eclampsia and intrauterine growth
restriction. According to several studies®'*'®), abnormal
uterine artery impedance as the presence of bilateral
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uterine arteries notching, Pl or RI over the 95"
percentile, or both related with adverse pregnancy
outcomes (severe pre-eclampsia or intrauterine growth
restriction). Thus, uterine artery Doppler study could
be used for screening and predicting the adverse
pregnancy outcomes. The normal physiological process
of trophoblastic invasion was demonstrated by
observation from Doppler ultrasound studies that
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impedance of flow in the uterine arteries decreased with
gestation from 6 to 24 weeks and remained constant
thereafter®19. There were some studies showed the
relationship between maternal age and uterine artery
Doppler flow™. Maternal aging might lead to numerous
changes in the uterus and placenta. The uterine blood
flow has been found to decrease as maternal age
advances™.

In this study, no correlation between maternal
age and uterine artery PI, Rl and S/D ratio in normal
pregnancy was demonstrated. The uterine artery PI,
Rl and S/D ratios were not different in younger and
elderly groups. Thus, conclusion from this study, uterine
artery Doppler flow does not correlated with maternal
age.

References

1. Ozden S, Figicioglu C, Guner R, Arioglu P, Oral O.
Comparison of the intrapartum analysis of Doppler blood
flow velocity waveform of the umbilical artery and fetal
heart rate tracing for the prediction of perinatal outcome.
J Obstet Gynecol 1998; 18: 445-50.

2. Muller T, Nanan R, Rehn M, Kristen P, Dietl J. Arterial
and ductus venosus Doppler in fetuses with absent or
reverse end-diastolic flow in the umbilical artery:
correlation with short-term perinatal outcome. Acta
Obstet Gynecol Scand 2002; 81: 860-6.

3. Seyam YS, Al-Mahmeid MS, Al-Tamimi HK. Umbilical
artery Doppler flow velocity in intrauterine growth
restriction and its relation to perinatal outcome. Int J
Gynecol Obstet 2002; 77: 131-7.

4. Baschat AA, Gembruch U, Reiss |, Gortner L, Diedrich
K. Demonstration of fetal coronary blood flow by Doppler
ultrasound in relation to arterial and venous flow velocity
waveforms and perinatal outcome--the ‘heart-sparing
effect’ Ultrasound Obstet Gynecol 1997; 9: 162-72.

5. den Ouden L, van Bel F, van de Bor M, Stijnen T, Ruys
J. Doppler flow velocity in anterior cerebral artery for
prediction of outcome after perinatal asphyxia. Lancet
1987; 1: 562.

6. Pongrojpaw D, Chanthasenanont A, Nanthakomon T.
Second trimester uterine artery Doppler screening in
prediction of adverse pregnancy outcome in high risk
women. J Med Assoc Thai 2010; 93 (suppl 7): 127-30.

7. Ghosh GS, Gudmundsson S. Uterine and umbilical
artery Doppler are comparable in predicting perinatal
outcome of growth restricted fetuses. BJOG 2009; 116:

VOL. 20, NO. 4, OCTOBER 2012

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

424-30.

Toal M, Keating S, Machin G, Dodd J, Adamson SL,
Windrim RC, et al. Determinants of adverse perinatal
outcome in high risk women with abnormal uterine artery
Doppler images. Am J Obstet Gynecol 2008; 198: 330
el-7

Lopez- Quesada E, Vilaseca MA, Vela A, Lailla JM.
Perinatal outcome prediction by maternal homocysteine
and uterine artery Doppler velocimetry. Eur J Obstet
Gynecol Reprod Biol 2004; 113: 61-6.

Ruangvutilert P, Sutantawibul A, Sunsaneevithayakul P,
Boriboonhirunsarn D. Uterine artery resistance index
above 95 percentile: prevalence and adverse perinatal
outcome prediction in pregnancies complicated by
hypertensive disorders. J Med Assoc Thai 2003; 86:
964-9.

Hernandez- Andrade E, Brodszki J, Lingman G,
Gudmundsson S, Molin J, Marsal K. Uterine artery score
and perinatal outcome. Ultrasound Obstet Gynecol 2002;
19: 438-42.

Hofstaetter C, Dubiel M, Gudmundsson S, Marsal K.
Uterine artery color Doppler assisted velocimetry and
perinatal outcome. Acta Obstet Gynecol Scand 1996;
75:612-9.

Sritippayawan S, Phupong V. Risk assessment of
preeclampsia in advanced maternal age by uterine
arteries Doppler at 17-21 weeks of gestation. J Med
Assoc Thai 2007; 90: 1281-6.

Onwudiwe N, Yu CK, Poon LC, Spiliopoulos I, Nicolaides
KH. Prediction of pre-eclampsoa by a combination of
maternal history, uterine artery Doppler and mean
arterial pressure. Ultrasound Obstet Gynecol 2008; 32:
877-83.

Pirhonen J, Bergersen TK, Abdlenoor M, Dubiel M,
Gudmundsson S. Effect of maternal age on uterine flow
impedance. J Clin Ultrasound 2005; 33: 14-7.
Papageorghiou AT, Yu CK, Bindra R, Pandis G,
Nicolaides KH. Multi-center screening for pre-eclampsia
and fetal growth restriction by transvaginal uterine artery
Doppler at 23 weeks of gestation. Ultrasound Obstet
Gynecol 2001; 18: 441-9.

Lemeshow S, Hosmer DW, Klar J, Lwanga SK.Adequacy
of sample size in health studies. NewYork: John Wiley
& Sons,1990: 1-40.

Kaminopetros P, Higueras MT, NicolaideskKH. Doppler
study of uterine artery blood flow: comparison of findings
in the first and second trimesters of pregnancy. Fetal
Diagn Ther 1991; 6: 58-64.

Jurkovic D, Jauniaux E,Kurjak A,Hustin J,Campbell
S,Nicolaides KH. Transvaginal color Doppler assessment
of the uteroplacental circulation in early pregnancy.
Obstet Gynecol 1991; 77: 365-9.

Chanthasenanont A, et al. Relationship between Maternal Age and Uterine 177

Artery Doppler Flow during Second Trimester



ANNANNUYBTENI NI UDIAAFANATIIRAZNT VAT UIADA YBIUADAIADALAY uterine TWTI4
lnsuraiaadadn1ssiAsss

AEAT AUMAUINUY, A9 WUNINNA, 1AUANA WIALTasen

Shguszaed : waAnmiAudS s e TeNaRTRIATILUNA LAz s Inal TR B A Ta AR AR aALAY Uterine Tugag

Insunaiiaaseenissanss

36017 : zvm?m%mm’ﬂnﬁﬁ?m?ummmwﬁ’qzmﬁmﬁ'ﬂmo7:4:‘7'@\7171'Iwu'9m9°1mmmimmmmmfﬂ“lumm‘r T2amenina

BITNANAATRANNILALTA VU AT9 14-28 FLAF TUT9N7endIABUNNTIAN W.A. 2554 TN 1ABY WOHNIAN W.A. 2555
ddsunsaraanaudtanetiiaeiaenideauad uterine % 2 railednf Pl Rl SD ratio uasmAaAL89nI7IA4N

1 2 479 AArIsiANANTUS Iz NI e g uazAsNT IagdF regression analysis

ANSANMY : AFTATer 247 endnsanlunnafnmid linumaNNRUT 89D L BIaRTRIATI AR Pl, RI WAz SD ratio

IENVADALADAUAN Uterine

agtl : lulmssnafiaessesnissanssdlinuaauduiusesenggesaninonssiuaznisivadauionsamasnidonua

uterine

178  Thai J Obstet Gynaecol VOL. 20, NO. 4, OCTOBER 2012





