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Abstract

Background: Intrauterine growth restriction (IUGR) is defined sonographic estimated fetal weight <10th perkeefdr gestational age.
Intrauterine growth retardation (IJUGR) is assodatéth an increased risk of perinatal mortality,rividity, and impaired neurodevelopment.
Subjects and Methods:A total of 65 women with singleton pregnancies 8f\2eeks and above, who were diagnosed with fetaiilr
restriction and were evaluated by Doppler studé@&mling to inclusion and exclusion criteriResults: On analysing the antenatal Doppler
studies, abnormal CP ratio, elevated umbilicalrarfd and reduced MCA PI were found in 12, 16 a2df&uses respectively. CP ratio
showed a sensitivity of 19.61 % and specificityBbf71 % with a positive predictive value of 83.33#@ negative predictive value of 22.64
%. Pulsatility index of umbilical artery showed skgivity of 23.53 % and specificity of 71.43 %, WiPositive predictive value of 75.00 %
and Negative predictive value of 20.41 %. Pulggtihndex of MCA showed a sensitivity of 52.94 % aspkcificity of 64.29 % with PPV of
84.38 % and NPV of 27.27 %onclusion: The IUGR is an important cause of perinatal mothidhd mortality. Antenatal Doppler analysis
of UA and MCA can predict neonatal outcome in FGRBtfises. The fetal growth restriction has conshderperinatal and long term effects
on the neonate. Once it is suspected careful Dopptduation can identify fetuses at risk for pnepnatal outcome.
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Introduction

Intrauterine growth restriction (IUGR) is defineds a
sonographic estimated fetal weight <10th percenfie
gestational agB! According to the American College of
Obstetricians and Gynecologists, IUGRis “one of thest
common and complex problems in modern obstetft3his
characterization is understandable considering heous
published definitions, poor detection rate, limifgeventive
or treatment options, multiple associated morleditiand
increased likelihood of perinatal mortality assteih with
IUGR. Suboptimal growth at birth is linked with imiped
intellectual performance and diseases such as teyston
and obesity in adulthodd. Fetal growth restriction (FGR)
refers to a fetus that has failed to achieve itaeteally
determined growth potential and affects up to 5-10%6
pregnancies. The World Health Organization defil@&A as
a neonatal weight of less than 2500 grams at tS@GA
pregnancies often exhibit normal fetal Doppler, l&HrGR
due to placental disease exhibits characteristitemal and
fetal Doppler abnormalities. Doppler studies ara-mvasive
and help to identify the degree of placental insighcy and
also to detect worsening of the situation, theralégision to
intervene can be taken once the need atiskas been
reported that elevated S/D ratio in the umbiliceakry can
lead to poorer neonatal outcomes even in the absefc

FGR¥ Increased adverse reactions in short term and long
term development has been observed in FGR fetubes w
compared with SGA foetusés! Hence it can be said that
Doppler studies provide a valuable insight into thea-
uterine environment. The vessels that are evaluated
obstetric Doppler assessment to monitor FGR areinete
artery, umbilical artery, middle cerebral arterydaductus
venosus. Most of the studies have shown that ucalbiand
middle cerebral artery pulsatility index values detter
predictors of fetal outcome. Ductus venosus impeirim
signifies impending fetal compromise like intraqite fetal
demise and has a high rate of perinatal mortalithie
sequential pattern of flow abnormalities in UA, M@Ad DV
in that order has been observed in several stidsit has
been observed that the UA and MCA are better téals
monitoring fetal well-being and to predict fetalematal
outcome in upto 88% of the cas®sThe cerebro-placental
ratio is obtained by dividing MCA PI by UA PI. i found to
be a better predictor of perinatal outcome than MEIAor
UA PI alone”? Aim of this present study was to be the
doppler findings tests and neonatal outcome inl fgtawth
restriction.

Subjects and Methods

This present study was carried out in the Departntén
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Radiology, Nimra Institute of Medical Sciences in
collaboration with the Department of Obstetrics and
Gynecology during the period from July 2017 to October
2018. A total of 65 women with singleton pregnancies of 28
weeks and above, who were diagnosed with fetal growth
restriction and were evaluated by Doppler studies according
to inclusion and exclusion criteria. These women and their
respective neonates were followed up until discharge from
hospital. Once FGR was diagnosed in the antenatal period,
the women underwent Doppler studies of maternal uterine
artery and fetal umbilical and middle cerebral arteries. Repeat
ultrasonography and Doppler were done as necessary and
antenatal steroid administration was given to women under 34
weeks’ gestational age. The antenatal Doppler evaluation
results were compared with neonatal outcome like NICU
admissions, length of NICU stay, and need of ventilator,
CPAP and complications to the neonates. The predictive
value of Doppler evaluation and NICU admission was
analysed. Also, antenatal Doppler findings and neonatal
outcomes were compared according to gestational age at
delivery. The length of NICU stay was used to assess the
neonatal morbidity. NICU stay of <5 days, 6-10 days and >10
days corresponded to mild, moderate and severe neonatal

This present study was carried out on 65 women with
singleton pregnancies of 28 weeks and above, who were
diagnosed with fetal growth restriction and were evaluated
by Doppler studies according to inclusion and exclusion
criteria. Out of these, 36 patients (55.4%) delivered at term,
18 patients delivered between 34-37 weeks of gestation and
11 patients delivered before 34 weeks. On analysing the
antenatal Doppler studies, abnormal CP ratio, elevated
umbilical artery PI and reduced MCA PI were found in 12,
16 and 32 fetuses respectively [Figure 2].
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morbidity respectively. The influence of gestational age on oo
the length of NICU stay was studied. These data collected '
from the study will be analyzed using sensitivities, specificity Figure 1: Neonatal outcomes
and predictive value.
Results * -
Table 1: Demographic characteristics of Maternal and 0
neonatal 20 16
Parameters No. Of Cases (%) 0 =
Age <20 7(10.8)
20'30 58 ° CP ratio PlUmbilical A PIMCA
Co-morbidities HTN 33(50.8) mNormal mAbnormal
GDM 0(0.0) - - - -
Mode of Delivary Vaginal 9(13.8) Figure 2: Doppler variables studied.
LSCS 56(86.15)
Gestational age at >37 week 36(55.4) In [Table 2], the CP ratio showed a sensitivity of 19.61 %
delivery 3:;17 Weik }?gg;; and specificity of 85.71 % with a positive predictive value
wee . 0 . .. o
Birth weight 15-25ke 61(93.) of 83..3.3 A> and negatlyc? predictive value of 2264 %.
<1.5kg 46.15) Pulsatility index of umbilical artery showed sensitivity of
NICU admissions >37 week 22(43.13) 23.53 % and specificity of 71.43 %, with Positive predictive
3:;17 Weik 38832 value of 75.00 % and Negative predictive value of 20.41 %.
wee . aqe . e .
NICU management Ventilator 1(1.96) Pulsa‘uhty 1r?dex of MCA sh(?wed a sensitivity of 52.94 %
CPAP 8(15.7) and specificity of 64.29 % with PPV of 84.38 % and NPV
Oxygen support 42(82.3) of 27.27 %.
Table 2: Doppler in predicting NICU
Doppler variables Sensitivity Specificity Positive Negative Accuracy
predictive value | predictive value
CP ratio 10(TP) 02(FP) 19.61 85.71 83.33 22.64 33.85
41(FN) 12(TN)
Pl umbilical A 12(TP) 04(FP) 23.53 71.43 75.00 2041 33.85
39(FN) 10(TN)
PIMCA 27(TP) 05(FP) 52.94 64.29 84.38 2727 55.38
24(FN) 09(TN)

Fetal growth restriction (FGR) contributes not only neonatal

morbidity and mortality but also to major psychiatric
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sequalae as depression and suicide. Fetal growstiicten
affects 5-10% of pregnanci€sFetal growth restriction is a
common condition seen during antenatal surveillamgth
significant perinatal complications. Apart from det
biometry, Doppler evaluation of uterine artery, Llihl
artery, middle cerebral artery and ductus venosies a
important antenatal surveillance tools and prodoatirs
as seen in several studies. Umbilical artery idiesti
increased placental resistance by an increasedaRle.v
Absent or reversed flow in the umbilical artery eags after
>50% of placental vessels are obliterdfbtudies have
shown that monitoring of FGR fetuses by umbiliceakbey
Doppler improves neonatal outconi®s.The middle
cerebral artery normally has a high resistance .flawow
Pl of MCA indicates brain sparing effect. Howevat, a
later stage of FGR, false normalization of MCA Paym
indicate failing fetal circulation. Cerebral platahnratio
(CP ratio) is obtained by dividing MCA PI by UA PA
value <1 is abnormal. Studies have shown thatat lietter
predictor of adverse perinatal outcome compareM@A
Pl or UA PI alond™ In the current study, sensitivity in
predicting NICU admission for UA Pl was 23.53%, MCA
Pl was 52.94% and CP ratio was 19.61%. The spigific
predicting NICU admission for UA was 71.43%, MCAsva
64.29% and CP ratio was 85.71%. In a study by Dhaed
al, the predictive value for Doppler for detectialgnormal
fetal outcome, the sensitivity for UA Pl and MCA Rbas
44%, 71% respectively and specificity was 61.5% a2%
respectively*”! In another study by Mishra D et al, the
predictive value of Doppler in perinatal outcomewhd
the sensitivity of UA PI, MCA PI and CP ratio to 8%,
43% and 86% respectively and the specificity to8B&o,
80% and 9292 In the present study, the positive
predictive value for UA PI, MCA Pl and CP ratio W&s,
84.38 and 83.33 respectively. The negative predictalue
for the same was 20.41, 27.27 and 22.64 respegtivethe
study by Dhand H et al mentioned above, the PPV for
predicting fetal outcome for UA Pl and MCA Pl wa3%
and 94% and NPV was 20% and 65% respectively. Gurre
challenges in the clinical management of IUGR idelu
accurate diagnosis of the truly growth-restrictestus,
selection of appropriate fetal surveillance, andinoiging
the timing of delivery*>*®

W

Conclusion

These findings suggest that the IUGR is an impoitanse
of perinatal morbidity and mortality. Antenatal DOuer
analysis of UA and MCA can predict neonatal outcame
FGR foetuses. The fetal growth restriction has icamable
perinatal and long term effects on the neonate.eOnhés

suspected careful Doppler evaluation can idengfydes at
risk for poor neonatal outcome. Significant advanbave
been made in the understanding of the complexogtyohnd
pathophysiology of FGR. This knowledge will certgiaid

the clinician to optimize antepartum monitoring atie

delivery of FGR infants.
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