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Summary

The aim of this analysis was to investigate the onset time and significance of maximum volume of polyhydraminios and whether the
latter was associated with causes. This was a retrospective cohort study between 2012 and 2014. A total number of 68 singleton preg-
nancies were analyzed. Gestational age at onset of polyhydramnios was 30.0 + 2.8 (25-36) weeks in maternal factor, 30.0 = 3.5 (25—
37) weeks in fetal factor, and 32.3 + 2.0 (27-37) weeks in idiopathic factor. Median of maximum amniotic fluid index (AFI) was
significantly late onset in idiopathic factor. Diabetes, gestational or pre-existing, was present in all of women (ten cases) in maternal fac-
tor. Higher AFI was found to be associated with an increased frequency of prenatally detected congenital anomalies. Abnormal fetal kary-
otype noted in 18/45 (40%) cases of polyhydramnios. Polyhydramnios diagnosed on ultrasound requires further maternal and fetal

diagnostic tests.
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Introduction

Polyhydramnios is defined as excessive accumulation of
amniotic fluid. The diagnosis is now commonly made sono-
graphically. Ultrasound evaluation of the amount of amni-
otic fluid can be either a subjective assessment or a
semiquantitative estimation commonly using the maximal
vertical pocket (MVP) [1] or amniotic fluid index (AFT) [2].
When defining the upper limit of normal amniotic fluid in-
dices, a constant value of AFI > 25 c¢m can be used across all
gestational ages, or gestational-age specific thresholds can
be utilized [3, 4]. This clinical condition is associated with
a high risk of poor pregnancy outcomes [5-7]. Under phys-
iological conditions, there is a dynamic equilibrium between
the production and resorption of amniotic fluid. Fluid levels
are influenced by fetal urination and fetal lung liquid pro-
duction. Amniotic fluid is reabsorbed by fetal swallowing
and intramembranous and intravascular absorption. The rel-
ative attribution of each of these mechanisms varies over
the course of the pregnancy. A disturbed equilibrium can be
the result of compromised swallowing function or increased
urination and can lead to polyhydramnios [8-11]. A fetus
close to term will produce between 500—1,200ml of urine
and swallow between 210-760 ml of amniotic fluid per day.
Even small changes in this equilibrium can result in signif-
icant changes in amniotic fluid volumes [9-11]. Amniotic
fluid balance is a consequence of complex interactions be-
tween fetal and maternal systems. The integration of fluid
inflow and outflow generally determines the ultimate vol-
ume of amniotic fluid. Fetal urination, lung fluid produc-
tion, swallowing, and membranous absorption contribute to
overall fluid balance. Approximately 50% of cases are idio-
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pathic with no known etiology [3]. The aim of this analysis
was to investigate the onset time and significance of maxi-
mum volume of polyhydraminios and whether the latter was
associated with causes.

Materials and Methods

This was a retrospective cohort study of patients treated in the
present institution between 2012 and 2014 that was approved by
the Institutional Review Board. A total number of 68 singleton
pregnancies were reviewed which were under routine surveillance
of antenatal care unit beginning from early gestation. Polyhy-
dramnios was defined as AFI greater than 25 cm, using four-quad-
rant technique [2]. Cases with fetal anomalies that had been
detected in utero or by physical examination at birth, accompa-
nying placental anomalies, positive evidence of in-utero infec-
tions (syphilis, toxoplasma, cytomegalovirus), history of maternal
diabetes, gestational diabetes, Rh iso-immunization, and multiple
gestations were included in fetal or maternal causes. These factors
were excluded in order to define the idiopathic polyhydramnios.
Finally, 68 consecutive polyhydramnios cases were selected as
the study group. Statistical analysis was performed with ANOVA,
the chi-square test and Student's #-test using SPSS version 17 and
p <0.05 was considered statistically significant.

Results

A total number of 68 singleton pregnancies were ana-
lyzed. Gestational age at onset of polyhydramnios was 30.0
+ 2.8 (25-36) weeks in maternal factor, 30.0 = 3.5 (25-37)
weeks in fetal factor, and 32.3 + 2.0 (27-37) weeks in id-
iopathic factor (Table 1). Median of maximum AFI was sig-
nificantly late onset in idiopathic factor (Table 1). Diabetes,
gestational or pre-existing, was present in all of women (ten
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Table 1. — Polyhydramnios: characteristics of causes.

Median of AFI Median of Maximum
diagnosis (cm) at maximum  AFI (cm)
(range weeks) diagnosis ~ AFI

Maternal factor  30/0 (25-36)  26.7 31/2 27.3
Fetal factor 30/0 (25-37)  28.6 33/0 32.5
Idiopathic factor 32/2 (27-37)  27.3 33/5% 28.5

*p < 0.05.

Table 2. — Distribution of polyhydramnios causes.

Maternal factor 10 (15%)
GDM/DM (n=10)
Fetal factor 45 (66%)
Chromosomal abnormality (n=18)
- Trisomy 18 (n=14)
- Trisomy 21 (n=2)
- Others (n=2)
Bowel obstruction (n=11)
Swallowing dysfunction/obstruction (n=75)
Others (n=11)
Idiopathic factor 13 (19%)
Total 68 (100%)

cases) in maternal factor (Table 2). A non-statistically sig-
nificant correlation was noted between maximal AFI and
factors. However, higher AFI was found to be associated
with an increased frequency of prenatally detected con-
genital anomalies (Table 1). Fetal factor, the majority of
which were determined prenatally, were available in 45 pa-
tients (66%). There was a correlation between the degree of
abnormal AFI and the frequency of fetal aneuploidy, with
abnormal fetal karyotype noted in 18/45 (40%) cases of
polyhydramnios - 14 cases of trisomy 18 and two cases of
trisomy 21. The most common structural anomalies de-
tected sonographically were gastrointestinal system without
chromosomal abnormalities (Table 2).

Discussion

Polyhydramnios is one of the common disorders among
pregnancies and the fetal factors are in majority of the
causes. Higher AFI was found to be associated with an in-
creased frequency of prenatally detected congenital anom-
alies. Comprehensive investigation of the mother and the
fetus is mandatory since several maternal disorders and
fetal abnormalities should be excluded in order to define
idiopathic cases. For this purpose, laboratory tests to iden-
tify causes of polyhydramnios should include: 75 g oral glu-
cose tolerance test to exclude gestational diabetes or overt
diabetes mellitus, maternal diagnostic testing for infection
(TORCH serology), if there is a suspicion of fetal anemia
or fetal hydrops, tests to exclude immunological causes
(blood type incompatible pregnancy, maternal blood group,

Rhesus factor, screening for antibodies) and hematological
disorders (possibly Kleihauer-Betke test to exclude feto-
maternal hemorrhage) are indicated. The literature lists cer-
tain drugs, e.g. lithium, which is associated with a higher
incidence of polyhydramnios. Lithium is a psychotropic
drug prescribed prenatally, e.g. to treat bipolar disorders
[12]. The fetus should be examined carefully during fetal
organ screening. The anomalies most commonly missed at
screening are tracheoesophageal fistula, cardiac septal de-
fects, and cleft palate [14]. In a large study, the prevalence
of aneuploidy in fetal anomalies was found to be 10% [13].
A diagnosis of polyhydramnios - especially early weeks of
pregnancy (= 26 weeks) and with AFI > 30 cm - warrants
careful sonographic evaluation of the fetus. The present au-
thors have focused on the evaluation of the gastrointestinal
and central nervous systems. Amniocentesis should be con-
sidered in cases with clear evidence of abnormalities and el-
evated aneuploidy risk. Clinicians should be aware of
chromosomal abnormalities, especially for early onset
polyhydramnios cases. AFI assessments commencing from
the 20" week of gestation is recommended. Careful exam-
ination of the neonates either for syndromical abnormalities
or late onset findings is another crucial issue. As the cause
could also be fetal metabolic syndrome, children born after
pregnancy complicated by polyhydramnios should be fol-
lowed up by a pediatrician [14, 15].

Because the present facility (Comprehensive Prenatal
Center) is a tertiary referral center that focuses on preg-
nancies with fetal anomalies, the present population likely
included a higher proportion of such pregnancies in com-
parison to other institutions. Finally, the present study was
limited by a lack of complete neonatal data, including rates
of postnatal diagnosis of structural abnormalities and other
relevant conditions such as neuromuscular disease.

Conclusion

Polyhydramnios diagnosed on ultrasound requires fur-
ther maternal and fetal diagnostic tests. Maternal gesta-
tional diabetes should be excluded and maternal TORCH
screening is recommended. Detailed morphological testing
should be planned for the fetus. Delivery in a perinatal cen-
ter is recommended.
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