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Background: In this prospective cohort study, the perinatal outcome in idiopathic polyhydramnios compared with

Methods: This was a prospective cohort study of 180 singleton pregnancies who received care at the referral gyne-
cology clinic of Yasuj, Iran between 2018-2020. The inclusion criteria comprised singleton pregnancies, gestational
age > 34 weeks; fetuses without structural and chromosomal abnormalities in pregnancy screening test, no maternal
diabetes, negative TORCH negative screening test, no Rh factor isoimmunization. Polyhydramnios was defined as: (i)
amniotic fluid index > 24 cm; (i) maximal vertical pocket of > 8 cm. Perinatal outcomes were recorded in both groups.

Results: Postpartum hemorrhage (7.8% vs. 2.2; OR: 1.60; 95% Cl 1.09-2.34) and cesarean delivery (51.11% vs. 21.11;
OR: 1.88; 95% Cl 1.42-2.50) and respiratory distress (4.4 v vs. 0; OR: 2.04; 95 C Cl 1.75-2.80) was significantly higher in
the idiopathic polyhydramnios (P < 0.05) compared to normal pregnancy, which increased with severity of idiopathic

Conclusion: In conclusion, the results of the current study, suggest that idiopathic polyhydramnios may be asso-
ciated with a higher rate of postpartum hemorrhage, cesarean delivery, and respiratory distress than a normal

Introduction

Amniotic fluid plays an important role in the normal
growth of the fetus during pregnancy and childbirth
and has certain consequences on the future health of
children [1, 2]. The most common techniques used
to measure ultrasound amniotic fluid volume include
the maximum vertical pocket (MVP) or amniotic fluid
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index (AFI) [3]. The MVP is the vertical dimension (in
centimeters) of the largest pocket of amniotic fluid that
does not consistently contain the umbilical cord or fetal
organs. AFI is calculated by dividing the uterus into four
quadrants. The four maximum vertical diameters of the
amniotic fluid pocket are summarized for the final index
[3, 4]. Polyhydramnios has been identified as an abnor-
mally large volume of amniotic fluid for gestational age
and may be associated with a variety of fetal or maternal
disorders. Risk factors of polyhydramnios include mater-
nal diabetes, fetal heart failure, abnormal swallowing,
and congenital infection [5].
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In about 70% of cases, none of the above is consid-
ered a cause of polyhydramnios and is referred to as
idiopathic condition [6—8]. However, the association
between idiopathic polyhydramnios and the perina-
tal adverse outcome is not well recognized. In some
studies, an association has been observed between idi-
opathic polyhydramnios and macrosomia infants for
gestational age, the incidence of malpresentation, and
cesarean delivery, but without an increase in other side
effects [9-11]. In contrast, it has been shown in another
studies, increase in perinatal mortality as well as a two-
fold increase in neonatal complications in the first year
of life was reported [12, 13]. A relevant cohort study
showed that pregnancies diagnosed with idiopathic
polyhydramnios at the time of hospitalization and an
increase in delivery at>34 weeks, risk of induction of
labor, cesarean delivery, shoulder dystocia, and opera-
tive vaginal delivery [14].

To date, idiopathic polyhydramnios is a matter of
debate in obstetric practice, as perinatal outcomes idi-
opathic polyhydramnios is conflicting in literature and
therefore this issue remains unsettled. It should be
noted that no prospective study- related perinatal out-
comes in idiopathic polyhydramnios were performed
on this population. On the other hand, according to
the above studies various complications have been
reported, which gestational age is an important factor.
Since prematurity is one of the most important causes
of morbidity and mortality in infants, we restrict our
population to gestational age >34 weeks (late prema-
turity) for controlling prematurity factors in our study
outcomes.

Considering the above contradictory evidence, we
aimed to perform the first prospective cohort studying
the assessment of perinatal outcomes and idiopathic pol-
yhydramnios in an Iranian population.

Material and methods

Design and data collection

This was a prospective cohort study of 180 singleton
pregnancies who received care at the referral gynecol-
ogy clinic of Yasuj, Iran between 2018-2020. It was
approved by the ethics committee of Yasuj University
of Medical Sciences Ethics Committee, Iran (IR.YUMS.
REC.1398.150). Written informed consent was gained
from all patients; all participants were informed that they
could withdraw at any point during the study.

According to the study of Karahanoglu et al. [15] and
a=0.05, $=0.2, P1 (C/S prevalence in case group)=>58,
P2 (C/S prevalence in the control group) =34.8, the sam-
ple size were estimated at least 83 women per group as
followed.
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(Zi—aj2 + Z1p) [P1(1 = Py) + Pa(1 — Py)]
(P1 — P,)?

The inclusion criteria were singleton pregnancies, ges-
tational age >34 weeks; fetuses without structural and
chromosomal abnormalities in pregnancy screening test
(anatomy scan) at 18—-20 weeks of pregnancy, no mater-
nal diabetes, negative TORCH negative screening test,
no Rh factor isoimmunization to assure isolated polyhy-
dramnios. Exclusion criteria include the unwillingness of
the participants during sampling, having positive OGTT
with 75 g in 26—30 weeks of pregnancy according to Iran
Ministry of Health guideline.

Description of study

The cohort was stratified into two groups: Exposure was
defined as idiopathic polyhydramnios and defined as
[16]: (i) amniotic fluid index (AFI)> 24 cm; (ii) maximal
vertical pocket (MVP) of > 8 cm. Control that has normal
AFI or MVP ( normal pregnancy). The severity of poly-
hydramnios stratified follows: mild >25-30 c¢cm, moder-
ate > 30-35 cm, and severe > 35 cm [17].

All of the participants underwent ultrasound exami-
nation by a single experienced clinician to confirm the
diagnosis of polyhydramnios. If any congenital anoma-
lies were detected antenatal, patients were excluded from
the study. If a gestational diabetes mellitus diagnosis was
confirmed, the patient was excluded from the study.

After presenting the purpose of the study to appropri-
ate participants who met the inclusion criteria, written
consent was obtained from each volunteer and divided
into idiopathic polyhydramnios and control (AFI normal
in ultrasound) groups. Perinatal outcomes were recorded
in both the groups. All participants followed the prenatal
care in our clinic under the supervision of one gynecolo-
gist who performed the project (RV). The pregnancy visit
intervals were according to the Iran Ministry of Health
guidelines.

Measures
The following measures were evaluated in each group:

1. Demographic and reproductive information includ-
ing age, gravid, occupation, and BMI were collected.
BMI was estimated by dividing the patient’s weight
by square of height (Kg/m?).

2. Obstetrical complications outcome including pla-
centa abruption, preterm labor (34—37 weeks), post-
partum hemorrhage, cesarean or NVD delivery,
intrauterine fetal death (IUFD). Indications of CS
were repeated cesarean delivery, cephalopelvic dis-
proportion, fetal distress, malpresentation, macroso-
mia, failure to progress, placental abruption, HELLP
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syndrome, previous uterine surgery, placenta previa,
patient request (elective choice), severe vulvar vari-
cose vein, severe genital wart.

We used California maternal quality care collabora-
tive criteria for postpartum hemorrhage as followed
[18]:

» Grade 1: Lostblood volume>500ml after vagi-
nal delivery and>1000mlafter cesarean deliv-
ery or change in vital signs more than 15% or
heart rate>110 beats per minute, blood pres-
sure < 85/45mmHg.

+ Grade 2: Persistent bleeding with lost vol-
ume >1500ml

+ Grade 3: Totalblood volume>1500ml or more
than 2 units of pack celltransfusion, unstable vital
signs, or suspected diffuse intravascular coagula-
tion.

3. Neonatal outcomes including anthropometric char-
acteristics (weight, height, and head circumference),
low birth weight (<2500 g), macrosomia (>4000 g),
fifth-minute Apgar score, neonatal death within the
first 7 days, NICU admission, respiratory disease syn-
drome (RDS). Physical findings of RDS in the affected
infant include moaning, tachypnea (breathing more
than 60 beats per minute), intercostal and subcostal
retraction, cyanosis, and nasal flap jumps. Radiologi-
cal findings include bilateral diffuse reticulogranular
images or a ground glass view, the presence of an air
bronchogram, a normal heart size, or a small size
due to insufficient dilation of the lungs. Laboratory
findings include respiratory acidosis due to alveolar
atelectasis. Metabolic acidosis is also caused by lac-
tic acidosis due to inadequate tissue perfusion and
hypoxia due to right-to-left shunt. The diagnosis is
made by a neonatologist.

In mild cases of idiopathic polyhydramnios, simple
control and follow-ups, continuous ultrasound, and con-
servative treatment methods are recommended [19]. The
present study did not require any treatment process for
this group. In cases with moderate to severe idiopathic
polyhydramnios and maternal distress and gestational
age less than 37 weeks, hospitalization and partial treat-
ment measures to alleviate the mother’s discomfort like
amnioreduction or pharmacological intervention, the
patient’s consent and physician’s assessment of the sce-
nario varied. In this study, we conducted the intervention
using fetal symptoms (including enlarged uterus press-
ing on the cervix which causes preterm delivery) in addi-
tion to maternal symptoms based on the measurement
of cervical length and cervix funneling. We followed the
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approach of previous protocols in which the administra-
tion of indomethacin at a dose of 1.5 mg per body weight
per day for 1 week is prescribed for pregnancies less than
32 weeks [20]. In terms of gestational age (38—42 weeks),
induction of labor / cesarean section was performed
(depending on the indications of the obstetrician e.g. fetal
distress). Considering our inclusion criteria(i.e. gesta-
tional age >34 weeks of pregnancy), referring to patient’s
history, up to 200 mg of indomethacin was prescribed
for 14 patients (100%) in case the group with moderate-
severe polyhydramnios at a gestational age of less than
32 weeks. Amnioreduction was conducted in 2 patients
(14.28%) in the case group with moderate- severe poly-
hydramnios. All patients with mild polyhydramnios were
managed without treatment (expected management)
until the term. All parameters were compared within
groups (Tables 2 and 3).

Statistical analysis

Demographic data of the groups were expressed as
mean =+ SD or number (percentage) and a comparison of
these data was performed by x 2, Fisher, U-Manwithney,
and t-test. The normality of the distributions was tested
using the Kolmogrov-Smirnov test. Logistic regression
was specified to evaluate obstetric and neonatal out-
comes in patients between two groups. Confounding fac-
tors were gestational age, BMI, age, gravid. Results from
the final model are presented as an odds ratio with a 95%
confidence interval. P values were set as 0.05 for all analy-
ses. The statistical program for Social Sciences (SPSS,
version 21; SPSS, Chicago, IL). There were no missing
values. Therefore, no missing imputation technique was
used. This manuscript was prepared under STROBE
guidelines for observational studies.

Results

Baseline characterizes of participant

During the study period, a total of 180 patients were
included. Patient characteristics were presented
in Table 1. There were no statistically significant differ-
ences between the two groups according to age, BMI,
occupation, and gravid.

Obstetric outcomes between groups
Table 2 compares obstetric outcomes between the two
groups. Results show that there is no significant dif-
ferences between the two groups in preterm birth in
34-37 weeks of pregnancy (P> 0.05).

Moreover, the gestational age at termination of
pregnancy did not differ between the two groups
(277.94+7.60 vs. 274.87 +8.93, p=0.08).

The postpartum hemorrhage and cesarean deliv-
ery were significantly higher in the idiopathic
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Table 1 Socio-demographic and clinical characteristic between

groups
Variable Idiopathic Normal P value
polyhydramnios pregnancy
N=90 N=90
Age® 2832+5.79 2754557 057
Occupation®
Occupied 5(5.6) 3(3.33) 0.10
Housewife 85(94.44) 87(96.66)
BMI? 264+£3.65 244+£6.76 0.52
Gravid? 1.2440.31 1.27+0.69 0.37
2 Mean = SD, °N(%)
polyhydramnios compared to normal pregnancy
(P<0.05), which increased with the severity of idiopathic
polyhydramnios.

Indication for caesarean section is shown in Table 3.
Most cesarean births in the case group resulted from a
prior cesarean history and failure to progress; however, in

Table 2 Obstetrics outcomes between groups
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the control group, most of the caesarean births resulted
from prior cesarean birth and then CPD.In a subgroup
of idiopathic polyhydramnios, the most cesarean births
resulted from prior caesarean history and failure to
progress;

We did not have any IUFD and placenta abruption
cases in two groups. It should be noted that we did not
identify any obvious fetal abnormalities subsequently
until birth in two groups.

Neonatal outcomes between groups
Neonatal characteristics were presented in Table 4. The
findings of this study showed that there were no sig-
nificant differences in neonate weight, height and head
circumstance, low birth weight, neonatal death, mac-
rosomia, and neonatal admission in NICU (P> 0.05). All
the neonate in the two groups had neonatal Apgar score
7-10 (P>0.05).

The respiratory distress was significantly higher in
the idiopathic polyhydramnios compared to normal

Variable Normal pregnancy Idiopathic Severity of Idiopathic polyhydramnios P value
N=90 polyhydramnios N=90
Mild (n=76) Moderate to
severe(n=14)

Preterm labor in 34-37 weeks of ~ 0(0) 1(1) 0 0 0.08
pregnancy®
Gestational ageb 277.94£7.60 27487 £893 275.18£9.01 273.0£821 0.08
Cesarean delivery @ 19 (21.11)) 46(51.11) 34(47.73) 12(85.71) <0.001¢
Postpartum hemorrhage® 2(2.2) 7(7.8) 5(6.58) 2(14.29) 0.05¢
Postpartum hemorrhage severity®

Grade 1 0 1(1.1) 1(1.31) 0 0.05¢

Grade 2 0 5(5.5) 3(3.94) 2(14.29)

Grade 3 2(2.2) 1(1.1) 1(1.31) 0

2 N(%), "Mean(SD)

¢ Significant diffrence between subgroup of idiopathic polyhydramnios (mild vs. moderate to severe severity)

Table 3 Indication of cesarean between groups

Variable® Idiopathic polyhydramnios ~ Normal pregnancy N=19 Severity of Idiopathic polyhydramnios
N=46
Mild (n=30) Moderate to
severe(n=16)
Previous history of cesarean 21(45.65) 7(36.84) 18(60) 3(18.75)
Fetal distress in labor 10(21.73) 7(36.84) 6(20) 4(25)
Mal-presentation 1(2.18) 1(5.26) 1(3.33) 0
Failure to progress 11(23.91) 1(5.26) 6(20) 5(31.25)
CPD 2(4.34) 2(10.52) 2(6.66 0
Others® 1(2.18) 1(5.26) 1(333)
2 N(%)

b placental abruption, HELLP syndrome, previous uterine surgery, placenta previa, patient request(elective choice), severe vulvar varicose vein, severe genital wart
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Table 4 Neonatal outcome between groups
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Variable Normal pregnancy N=90 Idiopathic Severity of Idiopathic polyhydramnios P value €

polyhydramnios -

N=90 Mild (n=76) Moderate to

severe(n=14)

Macrosomia ® 4(4.44) 11(12.22) 10(13.15) 1(7.14) 0.07
Low birth weight ® 4(4.44) 1(1.01) 1(1.31) 0(0) 0.21
Neonate weight b 329843 £ 86.08 3461.95+044 3482.76 £0.85 3342.85+0.37 0.02
Neonate height 51.07+£6.31 5097 +£3.11 51.10£2.73 50.28£4.77 032
Neonate head circumstance ° 3533+£3.11 3524234 3548+247 35.70£1.55 0.64
Respiratory distress 0(0) 4(4.44) 1(1.31) 3(21.42) 0.04¢
NICU admission ® 1(1.071) 2(2.22) 1(1.31) 1(7.14) 0.59
Neonatal dead © 101.11) 101.11) 1(1.31) 0 -

2 N(%), ®Mean( SD)

¢ Significant diffrence between subgroup of idiopathic polyhydramnios (mild vs. moderate to severe severity)

Table 5 The result of logistic regression test

pvalue SE oddsratio 95%Cl
Lower Upper
Cesarean delivery <0001 125 28 142 250
Postpartum hemorrhage 005 102 24 1.09 234
Respiratory distress 004 039 204 1.75 2.80

Hosmer and Lemeshow test p=0.89

pregnancy (P <0.05). (Table 4), which increased with the
severity of idiopathic polyhydramnios.

Regression model

In the present study, we found that women with idi-
opathic polyhydramnios had a more increased odds of
postpartum hemorrhage (7.8% vs. 2.2; OR: 1.60; 95% CI
1.09-2.34), a cesarean delivery (51.11% vs. 21.11; OR:
1.88; 95% CI 1.42-2.50) and respiratory distress (4.4%
vs. 0%; OR: 2.04; 95% CI 1.75-2.80) compared to normal
pregnancy in the logistic regression model (Table 5).

Discussion

Polyhydramnios is present in about 2% of pregnancies
and has been associated with adverse pregnancy out-
comes. Several retrospective studies have examined the
effect of idiopathic polyhydramnios on neonatal out-
comes, but so far to our knowledge, no prospective
cohort study has been performed. The current analysis
is mainly highlighting two major perinatal outcomes that
may accompany idiopathic polyhydramnios cases; as they
are high postpartum hemorrhage and cesarean deliv-
ery. In idiopathic polyhydramnios, postpartum hemor-
rhage was 1.6 times more prevalent compared with the
normal pregnancy group, which was 7.8% as compared
to 2.2% for women with normal AFI. Excess postpartum

hemorrhage observed with idiopathic polyhydramnios
is biologically acceptable because increased fluid lev-
els and fetal size may cause exaggerated uterine traction
and increased uterine atony. Unlike the studies reported
on different types of polyhydramnios [21]. This finding
is consistent with previous studies on increased postpar-
tum hemorrhage in pregnancies with idiopathic polyhy-
dramnios [22, 23].

In this study, we found that idiopathic polyhydramnios
had effects on delivery mode. In idiopathic polyhydram-
nios, C/S was 1.88 times more common than in normal
pregnancy, which was 51.11% as compared to 21.11%
for women with normal AFIL This influence seems to
progress with polyhydramnios severity. Most caesarean
births in the case group resulted from a prior caesarean
history and failure to progress; however, in the control
group, most of the caesarean births resulted from prior
caesarean birth and then CPD. This finding is consistent
with previous studies about increased rates of primary
C/S in pregnancies with idiopathic polyhydramnios [24—
27], however, other studies did not report this association
[28, 29], overall incidence in the literature varies between
22 and 35% [30]. Obviously, study population is too small
to be conclusive.

In this study, respiratory distress rate was significantly
higher in the idiopathic polyhydramnios compared to
normal pregnancy. The rate of fetal distress in the experi-
mental group was 4.4% compared to the control group at
0%. Respiratory distress was 2.04 times more common in
idiopathic polyhydramnios than that of the controls in
four previous studies [26, 31-33].

To our best knowledge, this is the first study attempted
to compare the perinatal outcomes in idiopathic poly-
hydramnios with normal a pregnancy in a prospective
cohort study. The results of the study led us that idi-
opathic polyhydramnios should be considered as an
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important finding, which can result in maternal and
perinatal complications. Thus, despite some other stud-
ies [24, 34], we believe that these mothers need more
prenatal care and fetal monitoring. Our study has sev-
eral strengths including prospective nature and meas-
urement of AFI by one clinician which decrease the bias.
Moreover, it seems that the sample size in this study was
quite large comparing to previous studies and the study
power of 0.9 is adequate. Finally, we used standard meas-
urements for the accurate assessment outcomes and the
inclusion of the control group for comparison.

There are some limitations. First, infant data after
1 year are also not available. Dorleijn et al. Reported that
28.4% of infants were diagnosed with idiopathic poly-
hydramnios during the first year of life, which empha-
sizes the importance of following up these infants [26].
Morover, although we exclude gestational diabetes
according to positive OGTT with 75 g in 26-30 weeks
of pregnancy according to the Iran Ministry of Health
guidelines, in some of the cases of “idiopathic polyhy-
dramnios” it may not be idiopathic, but could be underly-
ing gestational diabetes. But, the managment in the two
groups of study about screening were similar and based
on national guildines. We used unique observer for our
sonography studies.

Therefore, inter—and intra observer variability was
not formally assessed in this study among the one our
sonographer performing measurements for the women
participants in the study population. However, any errors
are likely to have been randomly distributed between the
exposed and naive cases. In this study the gestational age
for the diagnosis of the idiopathic polyhydramnios is not
controlled. However, all women in the two groups were
carefully evaluated for inclusion in the study at 34 weeks
of pregnancy where they were included regardless the age
of diagnosis of polyhydramnios in the study if they were
eligible. It is recommended that this issue be considered
in future studies. Moreover, we restrict our population to
gestational age > 34 weeks (late prematurity) for control-
ling prematurity factor in our study outcomes. Finally,
the study was limited as it was a single center study.

Conclusion

Accordingly, in the current study, idiopathic polyhy-
dramnios was associated with maternal and fetal com-
plications and increased perinatal complications, thus
undermining the fact that pregnancies due to idiopathic
polyhydramnios are at higher risk and should therefore
be closely monitored. According to this study, idiopathic
idiopathic polyhydramnios may be increases the risk of
postpartum hemorrhage, cesarean delivery, and respira-
tory distress. So, it is better patients with polyhydram-
nios closely monitored and followed up.
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