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What's already known about this topic?
e -Hydramnios can be the consequence of a fetal abnormality (e.g. gastrointestinal
obstruction), a maternal pathology (e.g. diabetes), or a placental pathology (e.g.
chorioangioma). The diagnostic yield of ultrasonography in the presence of

hydramnios is unclear.

What does this study add?
e A targeted ultrasound scan can detect the cause of hydramnios in the majority of cases

e Amniocentesis and MRI have modest added benefit.

Data Availability Statement:

Research data are available from the corresponding author upon request.



Abstract

Introduction: We aimed to assess the diagnostic yield of ultrasonography in the identification
of the etiology of hydramnios, and the added value of MRI or amniocentesis.

Methods: We conducted a single-center retrospective study including pregnancies with
confirmed hydramnios (defined as deepest pocket>8 cm) between January 2013 and May 2017.
Twin pregnancies, secondary hydramnios discovered after the diagnosis of a causal pathology,
and pregnancies of unknown outcome were excluded. All pregnancies underwent a targeted
scan, and selected cases underwent MRI or amniocentesis.

Results: A total of 158 patients with confirmed hydramnios were included. Hydramnios was
associated with a fetal pathology in 37 cases (23.4%), with diabetes in 39 (24.6%), isolated
macrosomia in 16 (10.1%), and considered idiopathic In 66 (41.7%). Ultrasonography
established a diagnosis of the underlying pathology in 73% of cases. Amniocentesis was done
in 31 cases (20%) and it allowed diagnosis of chromosome anomalies, esophageal atresia,
myotonic dystrophy congenital type, Prader-Willi syndrome, and Bartter syndrome. MRI was
done in 15 cases (10%) and it allowed one additional diagnosis of esophageal atresia. The
diagnostic yields of MRI and amniocentesis were 91.7% and 95.2%, respectively. There were
5 false positive diagnoses at ultrasonography, and 1 false positive diagnosis at MRI.
Conclusion: Hydramnios can be associated with a wide variety of underlying pathologies.
Diagnostic ultrasound can attain a diagnosis in the majority of cases. Amniocentesis offers a
valuable complementary assessment.

Keywords: Fetal Ultrasound, General cytogenetics, Fetal MRI



Introduction

The prevalence of hydramnios is estimated to be between 0.7% and 2% of all
pregnancies depending on the study 3. Hydramnios is defined by a volume of amniotic fluid
(AF) >2 L regardless of the gestational age 4. On ultrasound, hydramnios is defined by an AF
index (AFI) >25 cm ®% or by a deepest pocket (DP) greater than or equal to 10 cm, although
some authors apply a DP cut-off of >8 cm 78,

Hydramnios can reveal a wide variety of pathologies. Conventionally, three causes of
hydramnios are possible: fetal malformations (in particular digestive atresia and cardiopathies),
maternal pathologies (e.g. diabetes, alloimmunization), and placental pathologies (e.g.
chorioangioma) °. However, no cause is found in as many as 40 to 60% of cases 119, The risk
of maternofetal anomalies increases with the severity of hydramnios 1311, Consequently, any
woman presenting hydramnios, particularly if moderate or severe, requires comprehensive
assessment and appropriate monitoring.

On discovering hydramnios, a diagnostic ultrasound is performed to identify a
potential fetal defect. The work-up is completed by biological maternal tests to detect
alloimmunization, diabetes, or infection (parvovirus B19, cytomegalovirus). Symptoms
suggestive of myasthenia or myotonic dystrophy type | congenital (Steinert's disease) can be
revealed during a genetic consultation. Additionally, MRI is often carried out. Finally,
depending on the couple’'s wishes, an amniocentesis can be performed to determine the
karyotype, detect any AF infection, and for biochemical analysis for the diagnosis of
esophageal atresia or mutations such as Steinert's disease or Prader-Willi syndrome 1213,
However, there are no official recommendations defining the additional examinations to be
carried out in this setting.

Our main objective was to assess the performance of diagnostic ultrasound to identify
the cause of hydramnios and the added value of MRI or amniocentesis. Our secondary objective

was to list the pathologies revealed by hydramnios.



Material and methods
Design

We carried out a single-center retrospective study at Rennes University Hospital, a
tertiary maternofetal reference center. We included all patients referred to our center between
January 2013 and May 2017 for a suspicion of hydramnios, with a DP of >8 ¢m 78 and for
which the neonatal outcome was known (delivery at Rennes University Hospital).

The exclusion criteria were multiple pregnancies, known fetal anomalies for which
hydramnios appeared secondarily during the follow-up of the causal pathology.

The study received the approval of the local ethics committee (N°20-27).

Protocol

The protocol for routine ultrasound included a first trimester ultrasound scan between
11 and 13+6 WG, a second trimester ultrasound scan between 20 and 25 WG, and a third
trimester ultrasound between 30 and 35 WG. In case of suspected hydramnios, the patient was
referred for a targeted scan.

Local protocol for targeted scan included in addition to regular routine scan: particular
attention to the placenta, nasal flow, neck, thyroid, thymus, esophagus, mobility and trophicity
of limbs, four cavity chambers, interventricular septum, right cardiac outlet, left cardiac outlet,
aortic arch, pulmonary venous drainage, head profile, choanes, corpus callosum, brain
ventricles and gyration, cerebellum, vermis, choroid plexus, velocity in midcerebral artery.

If hydramnios was confirmed, the patients were screened for diabetes (oral glucose
tolerance test of 75g), maternofetal alloimmunization (irregular agglutinins), and
cytomegalovirus (CMV) and parvovirus B19 (maternal serology). Toxoplasmosis serology is
already routinely performed every month in France.

Amniocentesis was then discussed with the couple for karyotyping, array-CGH,
biochemical indexing for Bartter syndrome, enzymatic profiling for esophageal atresia. Total
protein, alphafeto protein, digestives enzymes (y-glutamyl transpeptidase, I-leucine-
aminopeptidase, and alkaline phosphatase) and electrolytes were assessed. An esophagus

atresia index was calculated, as well as a Bartter index!4. Detection of CMV or parvovirus B19



was assessed in the amniotic fluid depending on maternal serology. The interest of investigating
for other genetic abnormalities was discussed during a genetic consultation.

Patients were monitored monthly until delivery. MRI was performed around 32 weeks
of gestation when further exploration was needed, according to the opinion of the
multidisciplinary staff. Amniotic fluid drainage was performed only if the patients were
symptomatic (premature labor, respiratory or abdominal discomfort, dyspnea).

Collected Data

Data were collected from the ultrasound software "Xplore" with the following
keywords: "hydramnios™ and "excess of amniotic fluid". The following maternal clinical data
were collected from the patient records: maternal age, height, weight, body mass index, parity,
gestation, history of gestational diabetes, diagnosis of diabetes for the current pregnancy,
maternal complications of hydramnios.

The following ultrasound data were collected: the severity of the hydramnios
according to the DP measurement (DP between 8-10, 10-12, 12-16, >16cm), gestational age at
hydramnios onset, mode of discovery of hydramnios, the data from the first trimester
ultrasound, the first trimester screening for trisomy 21, data from second and third or any
additional ultrasounds, the diagnosis retained. Macrosomia was defined as a fetal estimated
weight above the 90" percentile.

Additional biological assessment data were collected: diabetes screening with an oral
glucose tolerance test of 75g, irregular agglutinins, CMV and parvovirus B19 serology,
amniocentesis, and MRI.

Neonatal data were also collected: gestational age at birth, delivery mode, birth
weight, Apgar score at 1, 5 and 10 minutes, pH and lactates, transfer to intensive care unit, and
the presence of neonatal pathology in connection with hydramnios.

Primary Endpoint

The primary endpoint was the rate of detection of an underlying fetal or neonatal
pathology. The prevalence of fetal anomalies was stratified according to the severity of
hydramnios at the initial scan (DP between 8-12, 12-16, >16cm).



Additionally, we compared “pathological” hydramnios, defined by the presence of a
fetal anomaly or maternal diabetes, and “non-pathological” hydramnios by grouping the cases
of idiopathic hydramnios with isolated macrosomia.

Statistical analysis

Data were compared using a y2 test, or Fisher's if appropriate, for the qualitative
parameters, and a Student's test for the quantitative parameters. The results were considered
significant if p was <0.05. The diagnostic yields of ultrasonography, MRI and amniocentesis

was calculated and expressed with their 95% confidence intervals (95% CI).

Results

During the study period, 402 patients underwent diagnostic ultrasound for suspected
hydramnios. Among them, 225 cases of hydramnios were confirmed for atotal of 17 460 births
over the period studied, representing a prevalence of 1.3%. Among the 225 cases of confirmed
hydramnios, 17 were excluded because they were twin pregnancies, 27 because hydramnios
appeared during the monitoring of an identified causal pathology, and 23 whose neonatal
outcome was not known. A total of 158 patients were therefore included (Figure 1).

The clinical and ultrasound characteristics of these 158 patients are described in Table
1. The causes of hydramnios were: a fetal or neonatal pathology in 37 cases (23.4%); diabetes
in 39 (24.6%); isolated macrosomia in 16 (10.1%); and hydramnios was considered idiopathic
in 66 (41.7%).

Fetal or neonatal pathologies:

The most frequent fetal or neonatal pathologies involved the gastrointestinal tract (n
=10, 31.3%) including six cases of esophageal atresia (18.8%) (Figure 2.a) and four of
duodenal stenosis (12.5%) (Figure 2.b). Other fetal and neonatal pathologies are detailed in
Table 2, including 3 cases of myopathies (Figure 2.c), 2 of choanal atresia (Figure 2.d and
2.e),and 3 of anemia (Figure 2.f). Five fetuses had aneuploidy (3 with trisomy 21, and 2 with
trisomy 18). The mode of discovery of these pathologies is shown in Table 3.



There were 7 terminations of pregnancies, at a mean gestational age of 32 weeks, 1
fetal death at 35 + 1 weeks gestation, and 3 neonatal deaths.
Diagnostic yield of ultrasonography

Targeted ultrasound identified abnormal findings diagnostic or suggestive of the
etiology of hydramnios in 73% of cases (27/37) (Table 3). Certain missed diagnoses could have
been amenable to prenatal detection or suspicion, such as anti D allo-immunization, bilateral
choanal atresia, Trisomy 18 and esophageal atresia. The fetus with trisomy 18 presented with
fetal growth restriction and choroid plexus cysts but the parents declined amniocentesis. For 6
other anomalies the ability of ultrasonography to detect or suspect the condition was limited
(one case each of congenital myotonic dystrophy type | Steinert’s disease, Prader-Willi
syndrome, Bartter syndrome, deletion of the short arm of chromosome 4, and Alagille

syndrome).

There were 5 unconfirmed suspicions of pathologies on ultrasound : 2 small for
gestational age and one macrosomia who were eutrophic at birth, one suspicion of esophageal
atresia with a healthy baby at birth, and one cases of pyelectasy with normal urinary tract at
birth.

Additional diagnostic yield of amniocentesis

Among the 10 anomalies missed at targeted ultrasonography, five were detected
antenatally by amniocentesis (one case each of congenital myotonic dystrophy type | Steinert’s
disease, Prader-Willi syndrome, Bartter syndrome, trisomy 18 and esophageal atresia), the
diagnostic yield of ultrasound coupled with amniocentesis was 86.5% (32/37) [95% CI ] The
only false positive of amniocentesis was a healthy newborn whose prenatal enzyme profile on
AF analysis suggested esophageal atresia.

Additional diagnostic yield of fetal MRI (thoracoabdominal and cerebral)

Only one case of esophageal atresia not diagnosed by ultrasound was found with
MRI. One potential missed diagnosis of MRI was represented by normal MRI findings in a
fetus diagnosed at birth with unilateral choanal atresia and posterior cleft palate. There were

no false positive MRI diagnoses.



Five malformations were diagnosed only at birth (one case each of congenital myopathy,
bilateral choanal atresia, anti-D alloimmunization, deletion of the short arm of chromosome 4,
and Alagille syndrome).

Characteristics of pathological versus non-pathological hydramnios

Table 4 displays a comparison of the antenatal and postnatal characteristics of
pregnancies affected by “pathological hydramnios” (maternal diabetes and maternofetal
pathologies) with those of pregnancies with “non-pathological” hydramnios (isolated fetal
macrosomia and idiopathic hydramnios). Patients with pathological hydramnios had a
significantly higher BMI than patients with non-pathological hydramnios, had diagnosis of
hydramnios made significantly earlier in pregnancy, and had more severe hydramnios than
those in the non-pathological group .

The number of live births was significantly lower in the pathological group than in
the non-pathological group, and babies had lower birth weight and were significantly more
likely to require admission to an intensive care unit.

Delivery Mode:

A total of 11(6.9%) patient underwent cesarean-sections during labor (4 for failed
induction of labor, 5 for non-reassuring fetal heart rate monitoring, 1 for a suspicion of placental
abruption, 1 for arrest of labor), and 4 (2.5%) had elective c-sections (2 because of a scarred

uterus, one for perineal protection, one for placenta praevia).

Prevalence of fetal anomalies according to the severity of hydramnios

The distribution of causes of hydramnios according to the AF volume is detailed in
Table 5. The likelihood of some underlying fetal or neonatal pathology was significantly
related to the severity of hydramnios. Among the four cases of severe hydramnios, with a DP
>16 cm 3 had a fetal pathology and 1 was related to maternal diabetes. The risk of undetected
anomalies at birth in the event of normal antenatal follow-up in our study was 4.1% (5
anomalies found at birth/(158-32 = 126 fetuses with normal follow-up) and only observed in
cases where the DP was >10 cm.

The special cases of patients with diabetes



In our series, 40 patients with hydramnios were known to be diabetic: 13 of these had
pre-existing diabetes and 27 had gestational diabetes. Four cases of diabetes were discovered
during the evaluation of hydramnios. In one patient with well-controlled gestational diabetes,
no obstetric history, normal nuchal translucency but absent first trimester aneuploidy screening,
the ultrasound scan at 33 weeks showed a DP of 12 cm and an AFI of 32cm. The fetus was
estimated eutrophic at 22 WG and the targeted scan was remarkable only for the presence of
choroid plexus cysts. Amniocentesis was performed and revealed trisomy 18 resulting in a
medical termination of pregnancy. In another patient with gestational diabetes well controlled
by diet, ultrasound scan at 32 weeks revealed hydramnios, with a DP of 13 cm and an AFI of
32cm. The targeted ultrasound scan was considered normal. An amniocentesis was performed
with an enzymatic profile suggestive of esophageal atresia. A fetal thoraco-abdominal MRI did
not find a blind upper esophageal sac and the newborn was healthy. For two patients, diabetes
was not diagnosed until the birth of their child. One of the children was born at 40 + 4 weeks
weighing 3830g and presented a conwvulsive encephalopathy in the first days of life, at which
time adeletion on the short arm of chromosome 4 was detected (amniocentesis had been refused
by the couple). The other child had persistent severe icterus in the first days of life, revealing
chronic cholestasis, ultimately leading to diagnosis of Alagille syndrome by gene testing. The
pregnancy was marked by type 2 diabetes, well controlled with insulin therapy. The fetus was
assessed as being eutrophic, with no ultrasound abnormalities apart from hydramnios with a
DP of 11cm. Finally, one patient with a well-controlled type 1 diabetes experienced a fetal
death at 35 WG. The ultrasound found a DP of 10 cm and an AFI of 29 cm from 26 WG, without
fetal anomalies. The etiological assessment performed after birth (autopsy + karyotype) was

negative.



Discussion

Targeted ultrasound scan can identify or suggest the etiology of hydramnios in 73.0%
of cases with an underlying fetal or maternal pathology. In our series, the most frequent
malformation causing hydramnios was esophageal atresia (n = 6), with five of the cases
diagnosed by ulirasound, one by visualization of a distended hypopharynx, and the other
suspected by a persistent non-visualization of the fetal stomach associated with the hydramnios.
However, a “small stomach” is a subjective sign and can be associated with a wide range of
pathologies®>16, Only the presence of a blind esophageal pouch is a certain diagnosis. A
distended hypopharynx is a novel and sensitive sign that can lead to diagnosis of esophageal
atresia (once in our series)!’. It is worth noting that we did not find any cases of esophagus
atresia in patients with a DP <10cm. Duodenal atresia was also common and all were diagnosed
by ultrasound with the presence a double bubble image of the stomach. Other pathologies
diagnosed in our series were heart disease, cleft lip, chylothorax, diaphragmatic hernia, and
Beckwith-Wiedmann syndrome. Choanal atresia was more difficult to diagnose with ultrasound
— only one of the two cases in our series was detected — mainly because this is not a usual
ultrasound plane of the systematic scan. This highlights the importance of examining the nasal
flow by doppler ultrasound in patients with hydramnios. Other fetal malformations that may be
responsible for hydramnios can be found on ulirasound. In 2014, in aseries of 860 patients with
hydramnios, Kollman et al reported that 8.5% of the fetuses had congenital anomalies, the most
common being cardiac anomalies (32.9%)3. There is a relatively high rate of anomalies in our
series especially a high rate of esophageal atresia, compared to previous epidemiological
studies. It is to notice that none of the pathologies in this series were cardiac, which is one of
the most common pathologies to develop hydramnios!®. Other fetal malformations have been
described, such as hyperechoic kidneys associated with a mutation in the HNF-1-5 genel®.
Placental anomalies are relatively common and should be investigated by ultrasound. In our
series, we found one case of chorioangioma (benign tumor of the placenta) which can cause
fetal hydrops if large?-2L. Finally, some cases of hydramnios were due to a myopathy causing
impaired fetal swallowing?2:23. It is therefore interesting to examine fetal mobility and poor fetal
muscle tone on ultrasound. In our series, one case of myotonic dystrophy Type | congenital

(Steinert) was diagnosed by amniocentesis but it had been overlooked by ultrasound.



According to the data in the literature, the anomalies most frequently missed by
ultrasound are ultimately cardiac and digestive abnormalities'®2425, We did not notice major
cardiac anomalies in our series, possibly owing to the detailed evaluation of fetal cardiac
anomaly which is routinely performed at the 20-25 WG fetal anatomy scan.

Finally, we found ultrasound of poor predictive value for diagnosing fetal macrosomia
(PPV of 36.7%). In all of our cases where macrosomia alone was responsible for hydramnios,
the DP was always <16 cm. The prevalence of fetal macrosomia alone to explain hydramnios
at birth was 10.1% in our series (n = 16). Other authors have shown an association between
idiopathic hydramnios and fetal macrosomia26-27.

In our study, the severity and precocity of hydramnios appeared to be associated with the
presence of underlying fetal pathologies. This is in agreement with another French series?® and
other studies®1129-31,

In our study, MRI only modestly increased the diagnostic yield: a missed ultrasound
diagnosis of esophageal atresia was detected on MRI. Another study also demonstrates the
usefulness of MRI in the diagnosis of brain abnormalities associated with hydramnios32,

Amniocentesis plays a critical role in the evaluation of hydramnios, and it increased
substantially the diagnostic yield (from 73% based on targeted ultrasonography to 86.5%.
Aneuploidy was found in 10% of fetuses with an abnormal ultrasound and in 1% of fetuses
with normal ultrasound. This is consistent with the data in the literature reporting an association
between chromosomal anomalies and hydramnios with 3.2% of chromosomal anomalies being
found after a normal ultrasound 3334, Hydramnios can also signal the presence of micro-
deletional syndromes like DiGeorge or Prader-Willi syndromes®®. Array-CGH may be useful
to detect these. Studies have shown that the detection rate of esophageal atresia approaches
100%, with a specificity of 98%, when biochemical analysis of the amniotic fluid is performed
measuring the total protein level reveals a y-glutamyl transpeptidase index multiplied by alpha-
feto protein 36-38 In our series, one case of esophageal atresia which was not diagnosed by
ultrasound was detected at amniocentesis. Analysis of the AF can also point towards an
antenatal diagnosis of Bartter's syndrome (severe polyuria, renal sodium loss and postnatal
dehydration). If the total protein level and Bartter index (total protein level multiplied by the

alpha-fetoprotein level) are low, the sensitivity and specificity of a positive diagnosis of Bartter



syndrome are 93% and 100%, respectively®®. Aldosterone dosage would appear to be less
relevant for diagnosis*.

During our study period the incidence of pregnancies presenting with hydramnios was
1.3% at the Rennes University Hospital of which 119 (75.3%) were mild (DP <12), 35 (22.2%)
moderate (DP 10-16), and four (2.5%) severe (DP >16). These findings are in agreement with
data from two large retrospective studies: a 2002 study carried out by Dashe et al 2, including
672 cases of hydramnios, found a prevalence of 0.7% with 446 mild (66%), 145 moderate
(22%) and 81 severe (12%) cases; and a 2007 study carried out by Bundgaard etal 2 including
168 hydramnios, reported a prevalence of 2% of which 66.7% were moderate and 33.3% severe.

In our series we discovered four cases of gestational diabetes. In 2017%, Frank et al
studied isolated hydramnios appearing in the 3rd trimester of pregnancy and found 4.8% of the
patients had late onset gestational diabetes (all patients had screened negative for diabetes in
the 2nd trimester) confirming the importance of screening patients with hydramnios for diabetes
41, However, presence of maternal diabetes does not exclude other causes for hydramnios, as
was the case for 3 of our patients; therefore, additional testing (e.g. MRI or amniocentesis)
should also be considered.
Infectious assessment

All the women presenting with hydramnios in our center are assessed for infection,
including CMV and parvovirus B19 serologies. Toxoplamosis serology is already routinely
performed on all pregnancies in France at monthly follow-up obstetric visits. Inour series, only
one case of suspected CMV was diagnosed. The diagnostic benefit of maternal serologic testing
for viral infections is therefore debatable: the association between hydramnios and CMV, for
example, has never really been demonstrated*2. Two other studies also seem to show that
screening for parvovirus B19 and TORCH serologies is not useful for pregnancies with isolated

hydramnios on ultrasound, especially if it is discovered in the 3rd trimester 43:44,

Idiopathic hydramnios
The prevalence of idiopathic hydramnios in our series was 41.8% which is in
agreement with the rates reported in the literature at between 40 and 60% 11028, |diopathic

hydramnios is a diagnosis of exclusion, which can only be retained after an exhaustive



assessment for other causes of hydramnios. Inour series, no diagnoses of idiopathic hydramnios
was made for a DP >16 cm. Dashe et al showed that the risk of abnormalities discovered
postnatally is 1% for mild, 2% for moderate and 11% for severe hydramnios in cases with
normal fetal ultrasound2. Other studies, such as that of Drelin et al (39) in 2009, found up to
28.4% of anomalies detected during the first year of life in newborns with idiopathic
hydramnios, while Abele et al (40) found 9.3% of anomalies in newborns with hydramnios
considered as idiopathic, with the main abnormality being gastrointestinal atresia>#6. In our
series, 5(3.1%) anomalies were detected in the postnatal period. A diagnosis of idiopathic
hydramnios is not without implication for outcome. Even in the absence of a pathology
explaining hydramnios, Asadi et al. reported a higher risk of low birth weight (<2500 g),
macrosomia (>4000 g), but also admission to intensive care, fetal distress at birth, fetal death,
and poor adaptation to extra-uterine life, premature birth and neonatal death in cases of
idiopathic hydramnios compared to normal fluid pregnancies #’. A 2020 French study also
found 24.1% of unfavorable outcomes in cases of idiopathic hydramnios 28. A meta-analysis
combining 10 studies and nearly 200,000 patients with hydramnios also found a two-fold risk
of retro-placental hematoma in pregnancies complicated by hydramnios 8. Similarly, another
study demonstrated a higher risk of gastro-intestinal morbidity in children with a history of
hydramnios 3!. These data suggest that all women with hydramnios should be referred to a
tertiary maternofetal care center for the diagnostic workup including a targeted diagnostic
ultrasound scan, and offered an MRI and an amniocentesis for genetic and biochemical
assessments.
Strengths and weaknesses

Our study has some obvious limitations inherent to its retrospective design including
data loss, especially for those women who did not finally give birth in our center and who were
excluded from the study. This could also present a selection bias because all the included
patients gave birth in our tertiary referral maternofetal care center and were possibly more
severe. At variance with other series, we did not find a high prevalence of CNS anomalies,
which have been reported in up to 32% of cases of isolated polyhydramnios32. This could be
due to the fact that fetal MRI was performed in only 9.5% of cases in our series. Similarly,

amniocentesis was performed in only 20% of our cases: the yield of microarray in the presence



of isolated hydramnios has been reported as 3.8%*°. In our series, 2 microdeletion syndromes
were present (Prader-Willi and Beckwith-Wiedemann syndrome). Moreover, the absence of
long-term follow-up might have masked some pathologies (e.g. myopathies or CNS
pathologies) which could have become manifested later in life. However, the size of our sample
of 158 patients makes it one of the largest series to date. Furthermore, the variety of pathologies
described in our series revealed by hydramnios is of interest both for sonographers and for

prenatal counselling.

Conclusion

Patients should be informed that appropriate work-up of hydramnios can reveal awide
variety of pathologies. Diagnostic ultrasound offers the most yield to identify or suspect the
underlying cause (73%). Amniocentesis offers an important complementary assessment
looking for aneuploidies, microdeletion syndrome, Bartter syndrome, esophageal atresia and
congenital myopathies. MRI had a limited role in our series: it may marginally improve the
detection of esophagus atresia. Despite a meticulous prenatal diagnostic work-up, a small

proportion of pathologies can only be diagnosed postnatally.
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Figure 1. Flow Chart
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Figure 2.

Fig 2-a. Distended hypopharynx caused by a lower esophageal atresia 32 + 2 WG revealing

esophageal atresia.
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1

Fig 2-c. Profile, considered as normal at 28 + 1 WG. Post natal diagnosis of a severe

myopathy with hypotonia and retrognatism.



Fig 2-d. Unilateral nasal flow
at 28+1 WG

Fig 2-e. Normal bilateral nasal flow at 30 WG
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Fig 2-f. Systolic velocity in the middle cerebral artery at 30WG
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Table 1. Population characteristics

Population N = 158

Age (years)

BMI

Gravidity

Parity

History of gestational diabetes

Increased nuchal translucency

High-risk first trimester Trisomy 21 screening

Gestational age at hydramnios diagnosis (WG)

Min — max (WG)
Indications for ultrasound scan

Ultrasound

Uterine contractions

Increased uterine height

Hydramnios range (Single deepest pocket) cm

8-10
10-12
12-16
>16
Hydramnios check-up:
Amniocentesis
Fetal MRI
Fetal tomodesitometry
Amniodrainage
Hydramnios complications
Threat of preterm labor n(%)
Premature rupture of membranes n(%)

Amniotic fluid embolism n(%)
Fetal and neonatal outcomes

Live birth

Termination of pregnancy

Fetal death

Neonatal death

Gestational age at delivery (WG)
Min — max (WG)
Preterm labor <37WG

Fetal weight (g)
Min — max (g)

Macrosomia (>90e P).

Small for gestational age (<10e P).

Mode of delivery:

30+5.5
25.6+£5.7
3+£2

1.3+1.4
4(2.5%)
2 (1.3%)
3 (1.9%)
309+44

22-40

147 (93.1%)
8 (5%)
3 (1.9%)

42 (26.6%)

77 (48.7%)

35 (22.2%)
4(2.5%)

31 (19.6%)
15 (9.5%)
1(0.6%)

12 (7.6%)

9 (5.7%)
26 (16.4%)
1 (0.6%)

150 (95%)
7 (4.4%)
1 (0.6%)
3(1.9%)
38.9+2.0

25-42

31 (19.6%)

3343 +734

895 - 4935

45 (28.5%)
13 (8.3%)



Vaginal birth 106 (67.1%)
Elective C-section 19 (12%)

C-section during labor 33 (20.9%)

Neonatal outcomes:

Apgar <7 at 5 minutes n(%) 8(5.1)
pH 7.22 £0.09
Lactates 4+£2.03
Transfer to neonatal care 27 (18%)
Neonatal follow-up duration (months) 3.5(0.2 - 40)

Hydramnios cause :

Fetal or neonatal pathology 37 (23.4%)
Diabetes 39 (24.7%)
Macrosomia 16 (10.1%)
Idiopathic hydramnios 66 (41.8%)

Values expressed in mean + SD for quantitative variables and effectives and percentages n(%) for qualitative variables.

DP: Deepest pocket, WG: weeks of gestation, T3: third trimester, MRI: Magnetic resonance imaging, P: percentile.
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Table 2. Types of Pathologies detected.

Pathology N=37 N(%)
Fetal defects

Oesophagus atresia 6(18.8)
Duodenal atresia 4(12.5)
Chylothorax 2(6.3)
Fetal Supraventricular Tachycardia 2(6.3)
Choanal atresia 2(6.3)
Polymalformative syndrome 2(6.3)
Left diaphragmatic hernia 1(3.1)
Cleft lip 1(3.1)
Cardiopathy 1(3.1)
Hydrops 1(3.1)
Myopathy

Undocumented Myopathy 1(3.1)
RYR1 Mutation 1(3.1)
Steinert’s disease 1(3.1)
Anemia

Anemia with fetal transfusion 1(3.1)
RH alloimmunization 1(3.1)
Cytomegalovirus infection 1(3.1)
Genetic syndromes

Beckwith-Wiedemann syndrome 1(3.1)
Prader-Willi syndrome 1(3.1)
Bartter’s syndrome 1(3.1)
Alagille syndrome 1(3.1)
Deletion 4p- 1(3.1)
Aneuploidies

Trisomy 21 2(6.3)
Trisomy 18 1(3.1)
Placental abnormality

Chorioangioma 1(3.1)
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Table 3. Fetal or neonatal pathologies and discovery mode, n =37 (32 antenatal and 5 postnatal)

Normal
Pathologies suspected on ultrasound Normal ultrasound
Hydramnios . ge P pathology found pathology found Found at birth
diagnostic ultrasound N . _
range _ with with MRI n=>5
n=27 . .
amniocentesis, n=1
n=>5
DP8—11  -Cleft lip - Steinert’s disease -Anti-D
(n=18) alloimmunization
-Duodenal Stenosis -Choanal atresia
-Trisomy 21 -Alagille Syndrome
-Beckwith-Wiedemann
-Anemia
-Chorioangioma
DP12-15 . . -Esophageal
(n = 16) -Unilateral choanal atresia atresia Eesophageal atresia -Myopathy
-3 esophageal atresia / 2 -Deletion
duodenum atresia -Prader-Willi Syndrome chromosome 4p-
-Hydrops (chylothorax) -Trisomy 18
-Left diaphragmatic hernia
-Myopathy
-Trisomy 21
-Polymalformative sequence
DP >16 -Bartter ‘s
(n=3) -Suspected CMV syndrome 0 0
-Fetal tachycardia

DP : Deepest pocket of amniotic fluid ; CMV cytomegalovirus



Table 4. Pathological versus non-pathological hydramnios.

Pathological hydramnios

Non-pathological hydramnios

N=76 N=82 p
Age 30.7+6.1 29.4+49 0.129
BMI 269+6.5 24.4+4.7 0.008
Gravidity 32+2.1 29+1.9 0.44
Parity 1.4£1.6 1.2+£1.2 0.42
uestational Diabetes history 2 (50%) 2 (50%) 1
ncreased nuchal translucency 1 (50%) 1 (50%) 1
ﬁigh risk first trimester screening 2 (66.6%) 1 (33.4%) 0.94
estational age at hydramnios diagnosis (WG) 30SA £ 4SA et 6) 31SAet2j+4SAet3j 0.05
< ’ Min — max (WG) 22-38 22-40
ydramnios range (Single deepest pocket) cm
® H 8-12 48 (63.1%) 70 (85.4%) 0.0026
H 12-16 24 (31.6%) 12 (14.6%)
>16 4 (5.2%) 0 (0%)
Hmniodrainage 9 (11.8%) 3 (3.7%) 0.069
ydramnios complications
Threat of preterm labor n(%) 7(9.2%) 2 (2.5%) 0.089
Premature rupture of membranes n(%) 16 (21.0%) 10 (12.2%) 0.197
Amniotic fluid embolism n(%) 1(1.3%) 0 (0%) 0.48
etal and neonatal outcomes
ﬁive birth 65 (85.5%) 82 (100%) <0.001
Termination of Pregnancy 7 (9.2%) 0 (0%) 0.005
®etal death 1(1.3%) 0 (0%) 0.48
Neonatal death 3 (4%) 0 (0%) 0.108
Hestational age at delivery (WG) 37SAet lj+3SAet2j 39SA + 1SA et 6]
Min — max (WG) 25SA -41SAet4j 34SA - 41SA et 6)
i eight (g) 3169 + 897 3499 + 504 0.004
in — max (g) 895 - 4935 2100 - 4615
@Iacrosomia >90e p. 29 (38.2%) 16 (19.5%) 0.013
Small for gestational age <10e p. 9 (11.8%) 4 (4.8%) 0.140
< )elivery Mode
Vaginal delivery 50 (65.8%) 56 (68.2%) 0.865
< ’ Elective Cesarean section 9 (11.8%) 10 (12.2%) 1
Cesarean Section during labor 17 (22.4%) 16 (19.5%) 0.698
pgar <7 at 5 min n(%) 6(7.9%) 2(2.4%) 0.14
pH 7.22+0.1 7.22+0.1 0.96
actates (mmol/L) 4+£39 41+1.8 0.91
ransfer to neonatal care 23 (35.4%) 5 (6%) <0.001
Neonatal follow-up duration (months) 12 (1-40) 1(0.2 - 40) <0.001




Table 5. Etiologies by polyhydramnios severity

Hydramnios Total Fetal or neonatal P
range N(%) Diabetes pathology Macrosomia Idiopathic Hydramnios
Deepest pocket ~ N=158 n=239 n=132+5 n=16 n=66
(cm)
8,0-11.9 118(74.7) 30 (25.4) 15+3 (15.2) 14 (11.9) 56 (47.5) 0.002
123 15.9 36(22.8) 8(22.2) 14 +2 (44.4) 2 (5.6) 10 (27.8)
6.0 4(2.5) 1(25.0) 3 (75.0) 0 (0%) 0 (0%)

1cle
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Bold: post-natal diagnosis





