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Abstract

Background: The offspring of women with gestational diabetes mellitus
(GDM) are prone to macrosomia. However, birth weight is
difficult to be correctly estimated by ultrasound because of fetal
asymmetric growth characteristics. This study aimed at
investigating the correlations between fetal hemodynamics, fetal
growth indices in late pregnancy and birth weight in GDM.

Methods: A total of 180 women with GDM and 180 normal controls
(NC) with singleton gestation and presented between 38-40 weeks
gestation were enrolled in this study. Fetal hemodynamic indices,
including the systolic/diastolic ratio (S/D), resistance index (RI),
pulsatility index (PI) of umbilical artery (UA), middle cerebral
artery (MCA), and renal artery (RA), were collected. Fetal growth
indices, including biparietal diameter (BPD), head circumference
(HC), abdominal circumference (AC), and femur length (FL), were
also measured by ultrasound. Birth weight, mode of delivery and
need for Neonatal ICU admission data were collected.

Results: The independent samples #-test showed that BPD, HC, AC and
FL were larger in GDM than in NC (P < 0.05). Birth weight was
higher in GDM than in NC (P < 0.001). Among all included
women, there was a highly statistically insignificant difference
between GDM and NC groups as regard all ultrasound indices
including UA_S/D, UA RI, UA PI, MCA_S/D, MCA RI],
MCA PI, RA S/D, RA RI and RA PI (P>0.05). Pearson’s
correlation analysis showed in GDM group that there was a highly
statistically significant negative correlation between birth weight
and the following ultrasound indices: (UA RI, UA S/D, UA PI,
MCA RI and MCA PI) and that there was a statistically
significant positive correlation between birth weight & RA RI
(P<0.01) (r=-0.273, —0.453, —0.537, —0.237, —0.265 and 0.169
respectively, P < 0.05), but As regard NC group there was a highly
statistically significant negative correlation between birth weight
and the following ultrasound indices: (UA S/D, UA RI, UA PI
and MCA_PI) (»=10.148, -0.360, -0.252 and -0.184 respectively, P
< 0.05) but no correlation was found with any of renal artery
indices (P > 0.05).

Conclusions: Fetal hemodynamic indices in late pregnancy might be
helpful for estimating newborn birth weight in women with GDM.

Keywords: Fetus; Gestational Diabetes Mellitus; Infant; Middle Cerebral
Artery; Renal Artery; Ultrasound; Umbilical Artery.
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INTRODUCTION

‘ 3 estational diabetes mellitus, which is defined as glucose
intolerance of variable degree with onset or first
recognition during pregnancy accounts for 90% of cases of

diabetes mellitus in pregnancy (Baptiste-Roberts et al., 2008).

DM induced newborn and maternal complications
include fetal death, fetal malformation, preeclampsia,
intrauterine growth restriction, and fetal macrosomia. The

incidence of fetal macrosomia ranges between 20% and 40%
(Liu et al., 2014).

Diabetic macrosomia increases the cesarean section rate
and causes a long birth process, neonatal asphyxia, shoulder
dystocia, clavicle fracture, and brachial plexus injury.
Moreover, it raises the risk of subsequent type 2 diabetes.
Diabetic macrosomia may also result in neonatal respiratory
distress  syndrome,  hypoglycemia,  hyperbilirubinemia,

hypocalcemia, and hypomagnesemia (Hedderson et al., 2010).

The size of the fetus is mainly assessed by measuring
fetal growth indices using ultrasound including biparietal
diameter (BPD), head circumference (HC), abdominal
circumference (AC), and femur length (FL). Fetal weight is
automatically calculated by using Hadlock formula using BPD,
HC, AC and FL by an ultrasonic instrument (Hadlock et al.,
1985).
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However, birth weight is often inaccurately estimated
using ultrasound in gestational diabetic mellitus mothers in late

pregnancy because of fetal asymmetric growth characteristics
(Ghi et al., 2010).

The umbilical artery (UA) is the major vascular pathway
connecting the fetus and placenta. The fetus obtains nutrients
and oxygen through the wumbilical circulation. The
systolic/diastolic ratio (S/D), pulsatility index (PI), and
resistance index (RI) are the hemodynamic indices of the
fetoplacental circulation. The fetal middle cerebral artery
(MCA) can directly reflect blood circulation of the fetal brain,
and the S/D, PI, and RI are the hemodynamic indices of brain
circulation (Fu and Olofsson, 2011).

The fetal renal artery (RA) also tends to directly reflect
blood perfusion of the fetal kidney. The RA is one of the organs
sensitive to hypoxia and one of the first organs to have
endothelial dysfunction (Surdnyi et al., 2013).

A previous study of 146 women with GDM showed a
strong correlation between uterine artery doppler and birth
weight than did that of the umbilical artery (Pietryga et al.,
2006).

Another study of 169 women with GDM showed that the
PI of the umbilical artery of fetuses in pregnant women with
GDM was negatively correlated with birth weight. This finding
suggested that the UA was crucial for fetal growth (Quintero et
al., 2016).
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A recent study of 226 women with GDM showed that the
umbilical artery hemodynamic indices (S/D, PI, and RI) in late
pregnancy were strongly negatively correlated with birth
weight, but they did not correlate with fetal growth indices (Li
etal., 2014).

Research question:

Can hemodynamic indices predict birth weight

accurately in pregnant diabetic women at term?
Research hypothesis:

Hemodynamic indices predict birth weight accurately in

pregnant diabetic women at term.




