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ABSTRACT

Objectives: The aim of our work was to assess the development of children with antenatally diagnosed idiopathic poly-
hydramnios, over 12 months from the end of pregnancy.

Material and methods: The study included 91 healthy pregnant patients with idiopathic polyhydramnios. Diagnostic tests
results and perinatal medical history were obtained retrospectively. Parents of children were contacted by phone and by
mail. The answers were obtained from 64 (70%) parents. For statistical analysis SigmaStat3.5 software was used.

Results: Ninety six percent of parents declared that in their opinion the development of children was normal. Abnormali-
ties were found in 44% of the children. Thirty percent of neonates demonstrated mild abnormalities which may be due
to organic or functional neuromuscular disorders: abnormal muscle tone, speech apparatus and development disorders,
swallowing and breathing problems (manifested as vomiting, excessive regurgitation, idiopathic apnoeas).

Isolated small malformations were diagnosed in 12 (19%) children. Two children (3%) with SGA were diagnosed with genetic
syndromes. More than one of the abnormalities described above were diagnosed in 14% of children. Gestational age at
the time of polyhydramnios diagnosis and its severity were not prognostic factors for abnormalities. Seventy percent of
newborns were male.

Conclusions: Despite the subjectively positive assessment of the development of children by the majority of parents, groups
of common disorders requiring long-term follow-up have been identified. Functional disorders of the gastrointestinal tract,
CNS and the group of neuromuscular disorders may be responsible for idiopathic polyhydramnios. SGA with co-existing
idiopathic polyhydramnios is associated with the risk of genetic diseases. The more frequent incidence of idiopathic poly-
hydramnios in male fetuses requires further research.
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INTRODUCTION

Polyhydramnios is involved in 1-2% of pregnancies [1].
Congenital defects, aneuploidy, maternal diabetes, isoim-
munization diseases, intrauterine infections, multiple preg-
nancies and placental tumours are causes of polyhydram-
nios. Prenatal diagnostics for fetal defects, chromosomal
aberrations, gestational diabetes, immunization, selected
viral and parasitic infections is a necessary procedure in the
case of abnormal, increased amount of amniotic fluid. About
50-60% of cases of polyhydramnios have the unknown etiol-
ogy [2]. This condition is called idiopathic polyhydramnios.

Polyhydramnios is associated with the risk of complica-
tions and adverse perinatological outcomes, such as: pre-
mature births, premature rupture of the membranes, pre-
mature abruptio of the placenta, prolapse of the umbilical
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cord, operative delivery by caesarean section or postpartum
atony of the uterus.

In most cases of idiopathic polyhydramnios, the mecha-
nism responsible for the excessive accumulation of amniotic
fluid remains unclear. The underlying cause, which is or-
ganic, functional or a consequence of the impaired distri-
bution of the amniotic fluid in the amniotic cavity, may be
difficult to diagnose using available diagnostic methods. The
increased production or reduced absorption of amniotic
fluid, as well as a combination of both these causes [3-6]
may be responsible for the disturbance of the balance of
the amniotic fluid circulation.

We currently have little knowledge about the develop-
ment of children with the history of idiopathic polyhydram-
nios during pregnancy. In these cases, prenatal counselling
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is difficult, and prognosis about the health of the child is
unpredictable. The lack of reliable data in this regard is due
to, among others, the necessity to refer to the results of
research from the last dozen or even several dozen years
in which methods and diagnostic procedures were less
sensitive than those used today. The rapid advancement of
technology and the consequent higher quality of ultrasound
devices gives us a much greater possibility of detailed imag-
ing diagnostics, while improved neonatological procedures
allow for a high standard of postnatal care.

The aim of our work is to assess the development of chil-
dren within 12 months to 8 years from the end of pregnancy
complicated by idiopathic polyhydramnios.

The knowledge about the fate of these children may
help to identify new causes of polyhydramnios and give
an opportunity to develop new prenatal diagnostic meth-
ods and appropriate obstetric and perinatal management.

MATERIAL AND METHODS

The study design was approved by the Ethics Committee
of the Karol Marcinkowski University of Medical Sciences in
Poznan, Poland (#701/18 on 14-06-2018).

The study included 185 patients with polyhydramnios
hospitalized in the second and third trimester of pregnancy
at the Gynaecology and Obstetrics Department of the Clini-
cal Hospital in Poznan in the years 2008-2015.

The AFI (Amniotic Fluid Index) > 20 cm was accepted
as the criterion for diagnosis of polyhydramnios [7]. Mild
polyhydramnios was diagnosed with AFl < 30 cm and severe
with AFI =30 cm.

During the hospitalization at the Department, the pa-
tients were subjected to diagnostic procedures to identify
possible causes of polyhydramnios. Ultrasound examination
with the biometric evaluation and the detailed assessment
of fetal anatomy and the severity of polyhydramnios was
performed in all patients. Imaging examinations were car-
ried out by the same, qualified team of ultrasound specialists
with many years of experience in fetal diagnostics. In justi-
fied cases, if fetal anaemia was suspected, the diagnosis was
extended to include TORCH tests, serological examinations
to identify alloantibodies against red blood cell antigens
and the assessment of middle cerebral artery peak sys-
tolic velocity (MCA PSV). Screening and diagnostic tests for
gestational diabetes were reinterpreted. All patients with
a prenatally diagnosed probable cause of polyhydramnios
were excluded from further analysis.

Demographic data, information about the obstetric past,
current pregnancy history, diagnostic tests results and peri-
natal medical history were obtained retrospectively on the
basis of hospitalization medical records.

Idiopathic polyhydramnios was diagnosed in 91 healthy
pregnant patients enrolled in the study.

Parents of children who were qualified to participate
in the study were contacted by phone and by mail to get
information on the development and health status of chil-
dren over 1 year of age. The medical history included defects
diagnosed after birth, malformations, causes of possible pro-
longed hospitalization, development of children in infancy
and early childhood, including motor and intellectual skills,
the necessity of rehabilitation and other specialist medical
care, results of diagnostic examinations, operations and
hospitalizations.

The answers were obtained from 64 (70%) parents qual-
ified to participate in the study. Eighty percent of them
provided the answer by phone, the remaining 13 parents
sent a letter response.

The endpoints of the study were the mortality rate, per-
centage of postnatally diagnosed congenital malformations,
genetic syndromes, metabolic and neurological diseases,
including cognitive and motor disorders.

Statistical analysis

In order to assess the significance of differences ob-
served between variables in the study groups, Student’s
t-test was used and univariate analysis of variance (ANOVA)
with the Holm-Sidak multiple repeat test for variables with
normal distribution and their rank versions for variables
with non-parametric distribution. In order to evaluate the
differences in the distribution of non-quantitative variables,
the Fisher-Freeman-Halton exact test, Fisher’s exact test
for 2x2 tables and Chi-square test were applied. The p val-
ue < 0.05 was accepted as statistically significant.

RESULTS

The analysis covered the development and fate of
64 children with the obstetric history of idiopathic poly-
hydramnios. Seventy five percent of the pregnancies were
found with mild polyhydramnios (AFl < 30 cm), in 16 patients
AFl exceeded 30 cm and polyhydramnios was classified as
severe.

Idiopathic polyhydramnios was most often diagnosed
in the second half of the third trimester (approximately
in the 33" week of gestation on average). Nearly 90% of
pregnancies ended with birth at term. Seven births took
place before the completion of the 37th week of gestation.
The percentage of caesarean sections was 51%. The birth
weight of 84% of newborns was normal, two children (3%)
were diagnosed with small for gestational age (SGA) and
macrosomia ( > 4000 g) was found in eight newborns. Sev-
enty percent of newborns were male. Perinatological results
showing the severity of idiopathic polyhydramnios are pre-
sented in Table 1.

The mortality rate was 0%. No abnormalities were found
in 56% of the children.
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Table 1. Demographic and obstetric characteristics of patients with

isolated polyhydramnios in relation to polyhydramnios severity

AFI <30 AFI =30 value
n=48 n=16 P
Maternal age (years)
Median (range) 31 (17-40) 31(23-37) 0.608
Gestational age at
diagnosis (week) 34 (25-39) 33 (24-40) 0.870
Median (range)
Early 20-29 wk 11 4
Medium 30-34 wk 15 6 0.814
Late +35 wk 22 6
Gestational age
at delivery (week) 39(32-42) 40 (35-42) 0.224
Median (range)
Delivery mode (%)
Spgntaneous vaginal 22(458) 4(25.0)
delivery
Cesarean section (CC) 22 (45.8) 11 (68.8) ek
Vacuum extractor (VE) 4(8.4) 1(6.2)

Newborns birth weight (9] 55,0\ s90) 3502 (+535) 0793

Mean (+ SD)
Macrosomy (> 4000 g), 6(12.5) 2(125) 1.000
n (%) . . d
Sex, n (%)
Male 35(72.9) 10 (62.5)

0.530
Female 13(27.1) 6(37.5)

Two children were diagnosed with genetic syndromes
— Down syndrome and Rubinstein-Taybi syndrome (RTS),
however the diagnosis of RTS was based on the clinical
presentation. The low birth weight of children with genetic
syndromes was a premise to make the diagnosis of SGA.

Isolated small malformations were diagnosed in 12 chil-
dren, which constituted over 19% of newborns without
genetic syndromes. Congenital anomalies included vari-
ous systems. Among malformations important in terms of
polyhydramnios we can indicate: an unspecified anomaly
of the central nervous system, mandibular defect and hy-
pospadias.

Thirty percent of neonates born in a good condition,
with the normal Apgar score demonstrated abnormalities
which may be due to organic or functional neuromuscular
disorders: abnormal muscle tone, speech apparatus and
development disorders, swallowing and breathing problems
(manifested as vomiting, excessive regurgitation, idiopathic
apnoeas). The most numerous group were children requir-
ing rehabilitation due to the abnormal muscle tone (14.5%).

Approximately 5% of children were deficient in growth
and body weight adequate to a given calendar age, de-
spite the normal birth weight; two (3%) children required
intensive treatment due to haemolytic disease caused by

the incompatibility in the ABO blood group system of the
isoimmunization etiology.

More than one of the abnormalities described above
were diagnosed in 14% of children. Abnormalities diag-
nosed in children after childbirth and their frequency, bro-
ken down into proposed groups of disorders, are presented
inTable 2.

In the group of healthy children and those with abnor-
malities, including multiple defects, gestational age at the
time of polyhydramnios diagnosis and its severity were
not prognostic factors. SGA was associated with the risk of
numerous genetic abnormalities. The percentage of healthy
children with macrosomia was similar to that of children
with neuromuscular disorders. The boys made up 56% of
healthy children. A disproportion in the sex distribution was
clear in the group of children with neuromuscular disorders
and multiple abnormalities (82 vs. 18% and 78 vs. 22%).
The abnormal muscle tension and the need for rehabilita-
tion were reported only in boys. Perinatological results in
the group of healthy children and those with diagnosed
abnormalities are presented in Table 3.

DISCUSSION

The causes of polyhydramnios could not be determined
in 49% of patients hospitalized in our Department.This per-
centage is lower than described in the literature (50-70%).
No significant congenital defect, which could be diagnosed
prenatally, was overlooked in diagnostic imaging. An experi-
enced team of ultrasound specialists and perinatal medicine
specialists provides the high quality of prenatal diagnosis,
burdened with a low risk of diagnostic failures.

Research on the fate of children with the medical his-
tory of idiopathic polyhydramnios, discussed below, used
mainly medical databases, including medical opinions and
diagnoses based on diagnostic procedures. The medical
history taken from children’s carers is burdened with the risk
of misinterpreting medical information received from the
primary care physician and specialists, and often proves the
lack of any diagnostics. Undoubtedly, however, the subjec-
tive assessment of the child’s development made by parents
and their expectations are an advantage of the study. On
the basis of phone conversations and letter correspondence,
96% of parents declared that in their opinion the develop-
ment of children was normal. However, a detailed, rigorous
analysis of the information allowed to formulate conclusions
and hypotheses on the possible causes and consequences
of the increased amount of amniotic fluid in pregnancy.

At the beginning, we would like to answer the question:
does the normal weight of the child or its disorders, such
as SGA or macrosomia accompanying idiopathic polyhy-
dramnios may be a prognostic factor of abnormalities after
delivery?
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Table 2. Disorders diagnosed after birth in children with idiopathic polyhydramnios

Disorders n

Down syndrome

Genetic diseases 2/64

3.1

Rubinstein-Taybi syndrome

Bicuspid aortic valve (BAV)
Atrial septal defect Il (ASD Il)

Central Nervous System (CNS) anomaly

Hypospadias
Phimosis (No. 2)

Malformations 12/62*

Duplication of renal pelvis and calyces 19.4

Laryngomalacia

Inguinal hernia

Mandibular defect

Hip dysplasia

Congenital cataract

Abnormal muscle tone (rehabilitation)

Speech disorders (speech therapist)

Neuromuscular disorders 17/55*

Pathological vomiting / excessive regurgitation

Idiopathic apnoeas

Deficient in growth and body weight forage (<3 Cp)  3/62*
Newborn hemolytic disease, ABO main groups 2/62*
With > 1 disorders 9/64

14.5
55
73
3.6

309

N B W oo

4.8
3.2
14.1

*Number of children, excluding children with genetic diseases; *Number of children, excluding children with genetic diseases and those born prematurely

The percentage of fetuses with macrosomia in our study
was 12.5% (8/64) and was similar to the results obtained by
Yefet [8]. Yefet showed a statistically significant relationship
between fetal macrosomia and idiopathic polyhydramnios,
and compared the outcome to the control group without
polyhydramnios (11% vs. 5%). The study conducted by Dor-
leijn et al. found fetal macrosomia (> 4000 g) coexisting
with idiopathic polyhydramnios in 25% of cases and was
associated with a good prognosis [9]. Unlike the Dorleijn’s
results, our analysis revealed that the risk of abnormalities
after delivery in children with macrosomia was the same as
in children with the normal body weight.

In all cases of SGA, that we have identified, the prog-
nosis was poor and genetic syndromes were diagnosed in
children after birth. Like in our study, Kollmann showed that
too low foetus weight and polyhydramnios are risk factors
for abnormalities [10].

Abnormalities in children with idiopathic polyhydram-
nios are a group of heterogeneous disorders. These include:
genetic syndromes, developmental malformations (facial
defects: cleft lip, cleft palate, Pierre-Robin syndrome), meta-
bolic syndromes (Bartter syndrome — tubulopathy disease),
neuromuscular disorders (including those genetically de-
termined as for example myotubular myopathy linked to
chromosome X) and others [9].

The percentage of genetic defects estimated in our
study was 3.1%. This result is similar to the outcomes ob-
tained by Yefet et al. (3.7%) and the meta-analysis published
in 2015 [8, 11]. On the basis of the analysis of 1729 preg-
nancies with polyhydramnios of the unknown etiology,
Sagi-Dain estimated the risk of chromosomal aberration
at 2.8 + 3.7%. However, he criticized the result obtained,
because he believes that the real risk of chromosomal
aberrations is lower than estimated. The drawback of this
meta-analysis is the lack of assessment of advanced mo-
lecular techniques, including microarray methods used in
the diagnosis of sub-microscopic chromosome rearrange-
ments as a possible cause of idiopathic polyhydramnios. The
genetic syndromes diagnosed after childbirth include not
only those conditioned by an abnormal karyotype, but also
chromosomal microrearrangements and single gene muta-
tions (Noonan syndrome, Beckwith-Wiedermann syndrome,
Shprintzen-Goldberg syndrome) [9].

The average rate of congenital defects in the general
population is approximately 5% [12]. The results of our study
showed higher than in the population (19.4%) percentage
of defects in children with the history of idiopathic poly-
hydramnios. Similarly, the authors of a large retrospective
study found twice the risk of congenital malformations in
this group of children compared to the control group [8].
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They have noticed, however, that the diagnosis of over
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only in boys. Sex-linked diseases are determined by the
presence of alleles located on the X chromosome. Reces-
sively inherited diseases are manifested in men because
they have only one X chromosome. 1184 genes have been
identified on the X chromosome.

Many genetic neurodegenerative and neuromuscular
diseases, including those sex-linked, are triggered by a dy-
namic mutation related to the expansion of trinucleotide
repeats [17]. Myotonic dystrophy is also a neurodegenera-
tive disease. The relationship between myotonic dystrophy
and idiopathic polyhydramniosis was well documented [18].
According to Rudnik-Schéneborn et al., myotonic dystrophy
is the cause of 9.7% of cases of idiopathic polyhydram-
nios [19]. Yee C showed that 66% of children with myotonic
dystrophy were diagnosed with idiopathic polyhydramnios
and proposed the appropriate diagnostic procedures to
be introduced in a situation of polyhydramnios coexisting
with a positive family history of dystrophy, improper limb
position and the reduction of fetal movements visible in
the ultrasound image [20]. Children with the medical his-
tory of idiopathic polyhydramnios and deficiency in growth
and body weight, suffering from idiopathic apnoeas in the
long-term follow-up should undergo detailed diagnostic
procedures. We failed to determine causes of these symp-
toms in all analysed cases.

The etiology of apnoea in premature babies is well
known, but in full-term children it remains a challenge.
Apnoea may be central, associated with depression of the
respiratory centre or obstructive. The coexistence of apnoea
and gastroesophageal reflux was reported on numerous oc-
casions, however, the last literature review did not ultimately
dispel doubts on the presence of this correlation [21]. Ap-
noea in infants is still one of possible causes of Sudden Infant
Death Syndrome (SIDS) which occurs in the mechanism of
aspiration of chyme into the lungs. In our study we did not
encounter a similar situation, while in the literature the cases
of SIDS were described in children with the medical history
of idiopathic polyhydramnios [9].

We did not diagnose a congenital infection (from the
TORCH group) in any child. Authors of many separate studies
on the relationship between intrauterine infections (TORCH,
including parvovirosis) and polyhydramnios agree that such
correlation is strongly doubtful. Therefore, it seems that in
the cases of unexplained polyhydramnios, the diagnosis for
TORCH is unjustified [22].

Summing up, polyhydramnios is a symptom of many
pathologies. In the absence of other obstetrical disorder or
abnormality in the ultrasound image, functional pathologies
should be suspected, resulting in the ineffective amniotic fluid
swallowing reflex or excessive urine production. A large group
of neuromuscular disorders, central nervous system problem
or genetic syndromes without anatomical defects are possible

causes of idiopathic polyhydramnios. Diagnostic procedures
based on CNS functional imaging (functional magnetic reso-
nance imaging fMRI), tests for myopathy (electromyography
EMG) and diseases of the peripheral nervous system would
allow for an objective assessment of this hypothesis [23].

It is worth noting that, except for children with genetic
syndromes, the prognosis in children with idiopathic poly-
hydramnios in a short several-year observation is good and
the accompanying diseases are mild. However, long-term
observation is necessary to make a complete assessment.

CONCLUSIONS

1. Despite the subjectively positive assessment of the de-
velopment of children by the majority of parents, groups
of common disorders requiring long-term follow-up
have been identified.

2. Functional disorders of the gastrointestinal tract, central
nervous system and the group of neuromuscular disor-
ders may be responsible for idiopathic polyhydramnios.

3. Postnatal diagnosis of neuromuscular disorders and
long-term observation is necessary for the objective
evaluation of their possible connection with idiopathic
polyhydramniosis.

4. SGA with co-existing idiopathic polyhydramnios is as-
sociated with the risk of genetic diseases.

5. The more frequentincidence of idiopathic polyhydram-
nios in male fetuses requires further research.
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