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Placental functional assessment to predict adverse pregnancy outcome by MRI
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The study aimed to evaluate the prognostic value of placental intravoxel
incoherent motion (IVIM) parameters and T2-relaxation time, and their correlation with fetal growth
and adverse outcomes, comparing umbilical artery (UmA) pulsatility index (Pl). In 68 cases, UmA-PI
and IVIM parameters (Dfast, Dslow, and f) were calculated. First, the associations of gestational
age with placental IVIM parameters, T2-relaxation time, and placental thickness were evaluated.
Secondly, all the parameters were compared between (1) those delivering small for gestational age
and appropriate for gestational age neonates, (2) emergency caesarean section (ECS) and non-ECS, and

(3) preterm birth and full term birth. In conclusion, T2 value (Z-score) and T showed significant
associations with low birth weight and adverse outcomes of pre?nancy. T2 value (Z-score) had better
correlation with birth weight than UmA-PI. Therefore, placental IVIM and T2 Z-score are efficient
biomarkers of placental dysfunction.
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(n=16) (n=52) P Value
T2map Z-score -0.1990 0.0020 < .0001*
Dfast 0.3958 0.4098 .6384
Dslow 0.1801 0.1823 1070
fmap 0.2352 0.2701 .0080*
UmA-PI Z-score 1.8667 -0.6250 <.0001*
PT Z-score 14171 0.6795 .3320
(b)
(n=25) P Value
(n=43)
T2map Z-score -0.0628 0.0144 <.0001*
Dfast 0.3860 0.4141 0.0497*
Dslow 0.1752 0.1863 0.0630
fmap 0.2349 0.2728 0.0013*
UmA-PI Z-score 0.7333 -0.5333 0.0980
PT Z-score 0.9632 0.8821 0.6109
(©)
Full term (n=45) Preterm (n=23) P Value
T2map Z-score -0.1092 0.0039 <.0001*
Dfast 0.4141 0.3819 0.0241*
Dslow 0.1743 0.1863 0.0317*
fmap 0.2728 0.2349 0.0022*
UmA-PI Z-score -0.0938 -0.1333 0.3604
PT Z-score 0.7349 1.5652 0.9690
MRI T2 (Z-scores) IVIM
(Dfast, Dslow, and f) UmA-PI (Z-scores)
T2
T2 (Z-scores) Derwig T2
@

IVIM perfusion fraction(f)



IVIM
Sohlberg perfusion
fraction(f) (2) Shi f
PI
(3) IVIM perfusion fraction
f

2 3
T2 3
T2 UmA-PI

T2 2 3
T2 UmA-PI

2 2 FGR

MRI
f IVIM
T2 Z-score
IVIM  f
IVIM T2 Z-score

(1) Derwig I, Barker GJ, Poon L, Zelaya F, Gowland P, Lythgoe DJ, et al. Association
of placental T2 relaxation times and uterine artery Doppler ultrasound measures of
placental blood flow. Placenta. Elsevier Ltd; 2013 Jun 1;34(6):474-9.

(2) Sohlberg S, Mulic-Lutvica A, Lindgren P, Ortiz-Nieto F, Wikstrom AK, Wikstrom
J. Placental perfusion in normal pregnancy and early and late preeclampsia: A
magnetic resonance imaging study. Placenta. Elsevier Ltd; 2014 Mar 1;35(3):202-6.

(3) Shi H, Quan X, Liang W, Li X, Ai B, Liu H. Evaluation of Placental Perfusion Based on
Intravoxel Incoherent Mation Diffusion Weighted Imaging (IVIM-DWI) and Its Predictive
Vaue for Late-Onset Fetad Growth Restriction. Geburtshilfe Frauenheilkd. 2019
Apr;79(4):396-401. doi: 10.1055/a-0717-5275.



1 1 0 0

Kameyama KN, Kido A, Himoto Y, Moribata Y, Minamiguchi S, Konishi I, Togashi K.

What is the most suitable MR signal index for quantitative evaluation of placental function 2017
using Half-Fourier acquisition single-shot turbo spin-echo compared with T2-relaxation time?
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