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First Trimester Placental Volume and Second Trimester Uterine Artery
Doppler Velocimetry in the Prediction of Perinatal Outcomes

Ga-Hyun Son, MD, Young-Han Kim, MD, Ja-Young Kwon, MD, Dong-Wook Kwak, MD,
Seung-Chul Lim, MD, Soo-Jin Lee, MD, Yong-Won Park, MD

Department of Obstetrics and Gynecology, Yonser University College of Medicine, Seoul, Korea

Objective: To determine to what extent the placental quotient (PQ: placental volume/crown-rump length) is able to detect
adverse perinatal outcomes and to compare the value of first trimester placental volume and second trimester uterine artery
Doppler velocimetry for predicting adverse perinatal outcomes.

Methods: This was a prospective study comprising of 263 women with singleton pregnancies attending our hospital for
nuchal translucency screening at 10-13 weeks of gestation. Three dimensional ultrasound was used to obtain images for
measurement of placenta volume at 10-13 weeks of gestation. In addition, Doppler assessment of both uterine arteries was
carried out for measurement of the pulsatility index (PI) in the second trimester and the mean PI of the two vessels was
calculated. The variables of adverse perinatal outcomes were preeclampsia, preterm delivery, small for gestational age
(SGA), 5-minute APGAR score, and admission to the neonatal intensive care unit.

Results: Of the initial 263 pregnancies originally participating, 219 women who delivered at our institution were included in
the final analysis. Pregnancy complications occurred in 27 (12.3%) of the 219 pregnancies. Comparison between crown-
rump length and placental volume proved a significant correlation (r=0.474, p<0.001). There were no correlation between PQ
and uterine artery Doppler velocimetry PI. PQ was significantly lower in SGA group and neonatal intensive care unit
admission group (p=0.049, p=0.019, respectively). Uterine artery Doppler velocimetry PI was significantly higher in SGA
group (p=0.024). PQ in the first trimester and uterine artery Doppler velocimetry in the second trimester had similar
sensitivities for predicting SGA.

Conclusions: PQ in the first trimester and uterine artery Doppler velocimetry PI in the second trimester have significant
difference in SGA group compared to appropriate for gestational age, and have similar sensitivities for predicting SGA.
While both methods seem to be insufficient for screening, the PQ method has the potential advantage of being performed in
the first trimester.
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Table 1. Basic characteristics of study group (n=219)

Mean+SD (range)
Age (years) 32.9+3.8 (25-46)
BMI (Kg/m®) 21.142.8 (15.4-32.8)
Gestational age at delivery (weeks) 38.8+1.3 (34-42)
Birth weight (gm) 3235.5+406.2 (1860-4800)

Placental quotient 0.75+0.3 (0.23-1.80)

BMI, body mass index.
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Fig. 2. Correlation between crown-rump length and placental volume
in milliliters (r=0.474, p<0.001).

1.0
0.8
> 06—
=
2
=
w
s
o 04
0.2
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 - specificity

Fig. 3. Receiver operating characteristic curve analysis of PQ
for the prediction of small for gestational age (area under ROC
curve: 0.665).
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Table 2. Placental quotient (PQ) difference according to pregnancy
outcomes

Variables (n=219) PQ (mean+SD) p-value
N 75+0.

ormal . 0.75+0.28 0779
Preeclampsia (n=5) 0.68+0.24

. 74£0.

Term . 0.74+0.28 0.750
Preterm delivery (n=7) 0.70+0.28
AGA 0.75+0.28 .
SGA (n=13) 0.60+0.24 0.049
Normal 0.75+0.28 0.402
Low APGAR score (n=4) 0.61+0.24 '
Nursery 0.75+0.28 0.019°
NICU admission (n=12) 0.58+0.22 )

*statistically significant.
AGA, appropriate for gestational age; SGA, small for gestational age;
NICU, neonatal intensive care unit.

Table 3. Uterine artery velocimetry pulsatility index (PI) difference
according to pregnancy outcomes

Variables (n=219) PI (mean+SD) p-value
+
Normal . 0.59+0.12 0.608
Preeclampsia (n=5) 0.684+0.25
Term delivery 0.59+0.12 0413
Preterm delivery (n=7) 0.65+0.18 ’
AGA 0.58+0.12 «
SGA (n=13) 0.70+0.19 0.024
Normal 0.59+0.12 0328
Low APGAR score (n=4) 0.60+0.28 ’
+
NBB o 0.59+0.12 0.464
NICU admission (n=12) 0.64+0.15

*statistically significant.
AGA, appropriate for gestational age; SGA, small for gestational age;
NICU, neonatal intensive care unit.
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Fig. 4. Receiver operating characteristic curve analysis of
uterine artery Doppler velocimetry pulsatility index (Pl) for the
prediction of small for gestational age (area under ROC curve:
0.681).
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Table 4. Screening characteristics for the four cut-offs to predict small for gestational age

Cut-off Sensitivity (%) Specificity (%) PPV (%) NPV (%)
PQ <0.56 61.5 69.9 11.4 96.6
PQ < 10th centile 30.8 90.3 16.7 95.4
Abnormal UTDV (PI> 0.61) 64.3 61.4 10.3 96.1
Abnormal UTDV (PI> 90th centile) 28.6 93.1 22.2 94.9

PQ, placental quotient; UTDV, uterine artery Doppler velocimetry; PPV, positive predictive value; NPV, negative predictive value.
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