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ABSTRACT

Evaluation of amniotic fluid is one of the main variables of examining fetal health in the second and
third trimesters of pregnancy. An increase in amniotic fluid can affect the health of the fetus. The aim of this study is to compare
the severity of blood flow disorder in the umbilical artery and MCA of the fetus in idiopathic polyhydramnios (IP) and diabetic
polyhydramnios (DP).

In this study, singleton pregnancies with a calendar age of 31 to 40 weeks along with DP and IP were included
in the study from June 2019 to June 2019, following the inclusion and exclusion criteria. First, the patients were divided into two
groups, diabetic and non-diabetic, and then each group was divided into three groups with mild, moderate, and severe
polyhydramnios. In all cases, the amniotic fluid index and after fetal Doppler cytometry, pulsation index, systolic to diastolic ratio
of the umbilical artery, and pulsation index, maximum systolic velocity, systolic to diastolic ratio of the middle cerebral artery were
measured.

In this study, 138 pregnant mothers with polyhydramnios in the third trimester (70 in the IP group and 68 in the DP group)
were studied. Compared to the standard values, 14 (20%) of the patients in the IP group and 10 (14.7%) in the DP group had
abnormal fetal Doppler indices.

iSrciTizvgs; 02 In the idiopathic group, Doppler indices of the umbilical artery differed significantly only in the severe subgroup compared to the
Accepted: 14 other two subgroups. Doppler indices of the middle cerebral artery, except for maximum systolic velocity, differed significantly in
May 2024 the moderate and severe polyhydramnios subgroups compared to the other subgroups. The impairment of fetal umbilical and
Ava_"ak}'e middle cerebral artery Doppler indices, except for the umbilical artery systolic-to-diastolic ratio, was not associated with whether
Sor::';géfo the polyhydramnios was diabetic or idiopathic. There was no significant difference between the two groups for the other indices,
and this impairment was only related to the severity of polyhydramnios.
Disturbance in fetal Doppler indices in mothers with polyhydramnios is related to the severity of this complication and
has no relation with its cause. Therefore, maintenance treatments can be useful to reduce the relative volume of amniotic fluid in
both groups.
Polyhydramnios, Amniotic fluid index, Color Doppler sonography, Umbilical artery, Middle cerebral artery.
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Introduction

olyhydramnios (idiopathic or associated with
maternal diabetes) is a significant factor

influencing fetal health and pregnancy

outcomes (1). Amniotic fluid evaluation is
crucial for assessing fetal well-being during the second and
third trimesters. Excessive amniotic fluid
(polyhydramnios) can have adverse effects on fetal health.
Polyhydramnios, occurring in approximately 2% of
pregnancies, is classified into mild, moderate, and severe
categories. ldiopathic polyhydramnios (IP) accounts for
roughly 60% of cases, while diabetic polyhydramnios (DP)
constitutes about 26%. The etiology of IP remains unclear,
whereas DP is primarily caused by increased fetal urine
production due to osmotic diuresis resulting from fetal
hyperglycemia (2). This study investigated two groups of
pregnancies with polyhydramnios: IP and DP. The primary
hypothesis was that within each group, the severity of
Doppler abnormalities in the umbilical artery and middle
cerebral artery MCA of the fetus is directly correlated with
the severity of polyhydramnios.

Methods

This cross-sectional study was conducted on 30-41-week
pregnant mothers with polyhydramnios (idiopathic and
diabetic) during the years 2011-2013 at Al-Zahra Medical
Training Center in Tabriz after receiving ethical approval
from the Ethics Committee of Tabriz University of Medical
Sciences. Informed consent was obtained from all patients
prior to their participation in the study. Personal
information and questionnaire completion were conducted
without referencing previous medical records, ensuring
patient confidentiality throughout the project. Inclusion
criteria: Patients with singleton pregnancy of 30-41 weeks
without symptoms of IUGR, polyhydramnios (idiopathic
and diabetic), and with normal maternal blood pressure
were included in the study. Exclusion criteria: Any major
detectable anomaly in the fetus, chronic maternal disease,
pregnancy complications such as isoimmunization, pre-
eclampsia, or maternal or fetal infection led to exclusion
from the study. The results were reported using descriptive
statistics in the form of mean + standard deviation or
percentage. Two-way analysis of variance was used to
compare the Doppler flow cytometric parameters of fetal
umbilical artery and MCA blood circulation in IP and DP
groups according to disease severity. After fitting the
models of analysis of variance of the crossroads, the sub-
structure acceptances were examined, and they were
approximately established. SPSS version 35 software was
used for data analysis. Statistical significance was set at p
<0.05.

Results

A total of 138 pregnant women with polyhydramnios
in the third trimester were included in the study: 70
in the idiopathic polyhydramnios (IP) group and 68
in the diabetic polyhydramnios (DP) group. Two
diabetic patients were excluded due to non-
compliance with study protocols. Within the IP
group, 34 patients (48.6%) had mild polyhydramnios,
18 (25.7%) had moderate polyhydramnios, and 18
(25.7%) had severe polyhydramnios. In the DP
group, 24 patients (35.2%) had mild polyhydramnios,
18 (26.4%) had moderate polyhydramnios, and 26
(38.2%) had severe polyhydramnios.

ANOVA analysis revealed that the umbilical artery
pulsation index was not significantly influenced by
study group (p = 0.169). However, the severity of
polyhydramnios and its interaction with study group
had a significant effect (p < 0.001). Post hoc Tukey's
tests indicated that within the diabetic group, there
were no significant differences among the three
polyhydramnios severity subgroups (p < 0.05).
Conversely, in the idiopathic group, the severe
polyhydramnios subgroup exhibited a significant
difference compared to the other two subgroups (p <
0.001).

Also, the systolic-to-diastolic ratio of the umbilical
artery was significantly influenced by study group,
polyhydramnios severity, and their interaction (p <
0.001). Within the diabetic group, there were no
significant  differences among the  three
polyhydramnios severity subgroups (p < 0.05).
Furthermore, the maximum systolic velocity of the
middle cerebral artery was significantly different
based on polyhydramnios severity (p = 0.002).
However, no significant differences were observed
due to study group or its interaction with
polyhydramnios severity (p < 0.05). The middle
cerebral artery pulsation index was not significantly
affected by study group (p = 0.731). However, the
effect of severity of polyhydramnios and their mutual
effect on the variable is significant. (P<0.05). In the
diabetic group, only mild and severe polyhydramnios
subgroups were not significantly different (P=0.9), as
opposed to the other subgroups which were
significantly different (P<0.05). However, all three
polyhydramnios subgroups in the idiopathic group
demonstrated pairwise significant differences (p <
0.001). With regard to the systolic to diastolic ratio
of the middle cerebral artery, the effect of the study
group was not significant at the five percent error
level (P=0.903). However, the effect of severity of
polyhydramnios and their mutual effect on the
variable was significant. (P<0.05). In the diabetic
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group, only mild and severe polyhydramnios
subgroups had no significant difference (P=0.9),
while the other subgroups were significantly
different (P<0.05). In contrast, in the idiopathic
group, all three sub-groups of polyhydramnios
exhibited pairwise significant differences (P<0.05).
When comparing the two groups across all
polyhydramnios severity levels, a significant
difference was observed only in the severe subgroup
(p = 0.019), with the idiopathic group showing a
higher value than the diabetic group.

Conclusion

Overall, the disturbance in most fetal umbilical cord and
midbrain Doppler indices was not related to diabetic or
idiopathic polyhydramnios, and there was no significant
difference between the two groups for other indices. This
disorder is only dependent on the severity of
polyhydramnios. Therefore, maintenance treatments aimed
to reduce the relative volume of amniotic fluid can be useful
in both groups.
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