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Introduction

Fetal hydrops is defined as an abnormal fluid collection in two 
or more areas of the fetal body, such as ascites, pleural effu-
sion, pericardial effusion and skin edema [1-3]. The etiologies 
of fetal hydrops are classified as immune or non-immune hy-
drops. Immune hydrops develops due to fetal hemolysis medi-
ated by circulating maternal antibodies to fetal red blood cell 
antigens. Non-immune hydrops can result from a large num-
ber of causes including cardiac and non-cardiac anomaly, syn-
dromes, aneuploidy, congenital infection, twin-to-twin transfu-
sion syndrome, chrioangioma and other conditions. Cardiac 
abnormalities that cause fetal hydrops include structural 
anomalies, cardiomyopathies and arrhythmias. Toxoplasmosis, 
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Objective
To investigate the clinical characteristics of fetal hydrops and to find the antenatal ultrasound findings predictive of 
adverse perinatal outcome.

Methods
This is a retrospective study of 42 women with fetal hydrops who delivered in a tertiary-referral center from 2005 to 2013. 
Fetal hydrops was defined as the presence of fluid collection in ≥2 body cavities: ascites, pleural effusion, pericardial effusion, 
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(54.0% neonatal mortality rate). Fetal death and neonatal mortality rate was not significantly associated with Doppler 
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associated with a higher risk of neonatal death.

Conclusion
The incidence of fetal hydrops in our retrospective study was 24.4 per 10,000 deliveries and the perinatal mortality 
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neonatal death.
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cytomegalovirus, herpes simplex virus, syphilis, and Parvovirus 
B19 are the most common congenital infections that cause 
fetal hydrops. But, the precise cause of non-immune hydrops 
may remain unknown in 15% to 25% of cases [4,5].

The incidence of fetal hydrops is reported to be 0.3 to 2.4 
per 1,000 live births [6,7]. Recent advances in obstetric and 
neonatal medicine made some improvements in diagnosis, 
prevention and management of fetal hydrops. Specifically, im-
mune hydrops has been decreased by routine screening and 
prophylaxis of Rhesus iso-immunization [1,5]. However, the in-
cidence of non-immune hydrops is largely unchanged [8] and 
mortality rate of non-immune hydrops, either during fetal or 
neonatal period, is still high, up to 75.5% [5,9,10]. 

Fetal hydrops is easily recognized by routine ultrasound ex-
amination. When it is found by a routine ultrasound, a detailed 
ultrasound examination should be done to figure out the eti-
ology and nature of hydrops, including the location, number 
and amount of fluid collections, amniotic fluid index, placental 
thickness, fetal echocardiography and Doppler velocimetry. 
However, there is limited information regarding the association 
between the ultrasound findings and perinatal outcomes of 
fetal hydrops [11-13]. Specifically, it is not well known whether 

the location or number of fluid collection sites is associated 
with fetal or neonatal mortality. Therefore, the aim of this 
study is to investigate the clinical characteristics of fetal hy-
drops and to find out whether the antenatal ultrasound find-
ings, especially the location or number of fluid collection sites, 
are associated with adverse perinatal outcomes.

Materials and methods

A retrospective chart review was performed in pregnant 
women with fetal hydrops who delivered in a tertiary referral 
center in Seoul, Korea, from January 2005 to August 2013. 
Fetal hydrops was defined as an abnormal fluid collection in 
two or more areas of the fetal body: ascites, pleural effusion, 
pericardial effusion, and skin edema. Polyhydramnios and plac-
entomegaly are frequently associated with fetal hydrops, but 
they are not used as diagnostic criteria. This was a retrospective 
study and approved to be exempt from full IRB review in the 
Samsung Medical Center.

The standard diagnostic work up for fetal hydrops in our 
institute is described in the Table 1. But not all tests were per-

Table 1. Diagnostic work up for fetal hydrops

Tests

Maternal blood ABO & Rh (0%, 0/42), antibody screen (2.4%, 1/42), indirect Coombs’ test (5%, 1/20), Kleihauer-Betke test (0%, 0/3),
Serological test: toxoplasmosis (0%, 0/30), rubella (3.3%, 1/30), cytomegalovirus (0%, 0/30), herpes simplex virus (0%, 

0/30), parvovirus B19 (3.3%, 1/30), syphilis (2.4%, 1/42) 

Ultrasound Estimated fetal weight, amniotic fluid index, biophysical profilea)

Site and number of fluid collectiona)

Fetal structural investigation including fetal echocardiography (57.1%, 24/42)
Placental thickness (60%, 15/25)
Doppler velocimetry: umbilical artery (27.2%, 9/33), middle cerebral artery (53.8%, 14/26), ductus venosus (50.0%, 8/16)

Amniocentesis Karyotype (0%, 0/21)
Serologic tests for specific suspicious congenital infections (0%, 0/1)

Cordocentesis Karyotype (100%, 1/1)
Fetal hemoglobin or hematocrit (if fetal anemia is suspected) (100%, 1/1)
Serologic tests for specific suspicious congenital infections (0%, 0/0)

Postnatal work up Gross morphological assessment (73.8%, 31/42)
Ultrasonography including echocardiography (50.0%, 14/28)
Karyotype (12.5%, 3/24)
Congenital infection study: toxoplasmosis (0%, 0/31), rubella (3.2%, 1/31), cytomegalovirus (3.2%, 1/31), herpes 

simplex virus (0%, 0/31), parvovirus B19 (4%, 1/25), syphilis (33.3%, 1/3) 
Neonatal hemoglobin (43.2%, 16/37)
Autopsy (recommended in fetal death cases) (85.7%, 6/7)
Placenta pathology (14.6%, 6/41)
Neonatal screening (inborn error of metabolism) (3.6%, 1/28)

Numbers in the parenthesis is the test positive rate for each test (positive results/number of test performed) in our study population.
a)Performed in all cases.
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formed in all cases. If available, the prenatal diagnosis was con-
firmed or changed by postnatal or postmortem examination. 
The cause of fetal hydrops was classified into 10 categories: 
cardiac abnormality, non-cardiac structural anomaly, syndrome, 
aneuploidy, congenital infection, twin-to-twin transfusion syn-
drome, chorioangioma, inborn errors of metabolism, immune, 
and unknown. If the cause of fetal hydrops is indefinite or 
multiple, the most probable one was defined as the cause.

Ultrasound findings reviewed for the analysis were the loca-
tion and number of fluid collection sites, amniotic fluid index, 
placental thickness and Doppler velocimetry. Abnormal umbili-
cal artery Doppler velocimetry was defined as systolic/diastolic 
ratio >90 percentile or absent/reversed end diastolic flow. 
Abnormal middle cerebral artery (MCA) Doppler velocimetry 
was defined as pulsatility index <10 percentile or peak systolic 
velocity >1.5 multiples of median. Abnormal ductus venosus 
Doppler velocimetry was defined as an absent/reversed a-
wave. 

The primary outcome variables were fetal death and neona-
tal death. Other secondary outcome variables analyzed were 
gestational age at delivery, gender, birth weight, Apgar scores 
and neonatal hemoglobin. Neonatal anemia was defined as 
hemoglobin <14.5, and severe anemia was defined as hemo-
globin <10.0. 

The Mann-Whitney U-test was used for the comparison of 
continuous variables. For the comparison of multiple means, 
Kruskal-Wallis test was used. Proportions were compared using 
the chi-square test or Fisher’s exact test, as appropriate, and 
linear-by-linear association was used to identify trends. The 
results were considered statistically significant when P-values 
were <0.05.

Results

During the 8-year period of review, 42 cases of fetal hydrops 
were identified from a total of 17,217 deliveries (incidence 
24.4/10,000 delivery). Four cases were twin pregnancy. The 
mean gestational age at diagnosis was 29.3 weeks (range, 
18.2 to 39.4 weeks). Sixteen cases were diagnosed during the 
second trimester and 26 cases were diagnosed during the third 
trimester. Three women elected to terminate their pregnancies 
at 18, 20, and 22 weeks of gestation, respectively (Fig. 1). Fetal 
death occurred in 4 cases (18, 26, 26, and 34 weeks of gesta-
tion, respectively). Among the 35 live-born babies, 16 survived 
and 19 died (54.0% neonatal mortality rate). 

Five cases were diagnosed before 22 weeks of gestation, and 
there were no perinatal survivor (termination of pregnancy in 2 
cases, fetal death in 2 cases, and neonatal mortality in 1 case). 
Among the 11 cases diagnosed between 22 and 28 weeks of 
gestation, there was only 1 perinatal survivor (termination of 
pregnancy in 1 case, fetal death in 2 cases, neonatal mortality 
in 7 cases). Among the 16 cases diagnosed between 29 and 
33 weeks of gestation, there were 10 perinatal survivors (no 
termination of pregnancy, no fetal death, neonatal mortality 
in 6 cases). Seven cases were diagnosed between 34 and 39 
weeks of gestation, and there were 2 perinatal survivors (no 
termination of pregnancy, no fetal death, neonatal mortality in 
5 cases). 

The most common identifiable cause was cardiac abnormal-
ity (10) followed by syndrome (5), aneuploidy (3), congenital 
infection (3), twin-to-twin transfusion syndrome (3), non-
cardiac structural anomaly (2), chorioangioma (2), inborn errors 
of metabolism (1), and immune hydrops by anti-E antibody 
isoimmunization (1). Thirteen cases had no definite identifiable 
causes. The causes of fetal hydrops of the 35 live-born babies 
are described in the Table 2. There was no significant differ-
ence in the proportion of causes of fetal hydrops between the 
survivors and neonatal mortality cases (P=0.599, by chi-square 
test), as well as between the survivors and perinatal mortality 
(fetal death or neonatal death) cases (P=0.660, by chi-square 
test).

Prenatal intervention was offered to 13 fetuses: amnio-
infusion in parvovirus infection case (1), cordocentesis and 

Fig. 1. A flowchart of the pregnancy and perinatal outcome of the 
pregnancies with fetal hydrops.
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transfusion in chorioangioma case (1), amnioreduction and 
microseptostomy in twin-to-twin transfusion syndrome case 
(1), amnioreduction, thoracentesis and pleurodesis in unknown 
cases (3), paracentesis in congenital cytomegalovirus infection 
case (1) and amnioreduction in Haddad syndrome, twin-to-
twin transfusion syndrome, mitochondrial disease, and un-
known case (4).

We compared maternal and pregnancy characteristics, an-
tenatal ultrasound findings and perinatal outcome between 
fetal death group and live birth group (Table 3). The mean 
gestational age at diagnosis of fetal hydrops was significantly 
lower in the fetal death group compared to the live birth 
group. Antenatal ultrasound findings, including the location 
of fluid collection, polyhydramnios, placental thickness and 
Doppler velocimetry results, were not significantly different 
between the two groups. Maternal and pregnancy character-
istics, antenatal ultrasound findings and perinatal outcome of 
the neonatal death group and perinatal survivor group were 
also comparable, except for a lower cesarean section rate and 
lower Apgar scores in the neonatal death group (Table 3).

Among the 4 sites of fluid collection (ascites, pleural effusion, 
pericardial effusion and skin edema), 17 cases had 2 sites, 19 
cases had 3 sites, and 3 cases had all 4 sites of fluid collection 

(Table 4). None of the Doppler velocimetry indices was associ-
ated with the number of fluid collection sites. The incidence of 
neonatal anemia and severe anemia increased with increasing 
number of fluid collection sites, but the trend was not statisti-
cally significant. Increasing number of fluid collection site was 
not associated with the fetal death rate, but it was significantly 
associated with a higher neonatal death rate and a more neo-
nates with Apgar score of less than 4. However, we could not 
find any combination of fluid collection sites that was signifi-
cantly associated with either fetal death or neonatal death rate 
(Table 5). 

Discussion

In this study, we reviewed the clinical characteristics and 
outcomes of fetal hydrops in a tertiary-referral center during 
8-year period. We found that the incidence of fetal hydrops 
was 24.4 per 10,000 deliveries and the overall perinatal mor-
tality rate was 61.9% (26/42). The higher incidence of fetal 
hydrops in our study, compared to the other previous studies, 
may be due to the high proportion of fetal hydrops referred to 
our tertiary-care hospital from the community. The major find-

Table 2. Causes of fetal hydrops in live-born cases: survivors vs. neonatal mortality cases

Survivor (16) Neonatal death (19)

Cardiac abnormality n=3
Severe tricuspid regurgitation (1), pulmonary 

stenosis with hypertropic cardiomyopathy (1), fetal 
tachycardia (atrial flutter) (1)

n=6
Pulmonary atresia with ventricular septal defect 

(1), cardiomyopathy (1), complex cardiac 
anomaly (1), right heart failure (1), ventricular 
septal defect (1), myocardial dysfunction (1)

Non-cardiac structural anomaly n=1
Meconium peritonitis due to jejunoileal atresia (1)

n=0

Syndrome n=2
Prader-Willi/Angelman syndrome (1), Pierre-Robin 

syndrome (1)

n=2
Haddad syndrome (1), mitochondrial disease (1)

Aneuploidy n=1
Down syndrome (1)

n=1
Down syndrome (1)

Infection n=1
Congenital cytomegalovirus infection (1)

n=2
Parvovirus infection (1), congenital syphilis (1)

TTTS n=3 n=0

Chorioangioma n=1 n=1

Inborn errors of metabolism n=0 n=1
Glycogen storage disease (1)

Immune n=0 n=1

Unknown etiology n=4 n=5

TTTS, twin-to-twin transfusion syndrome.
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ing of our study was the association between the number of 
fluid collection sites and neonatal death rate. Although limited 
by the relatively small sample size, our study also showed that 
the incidence of neonatal anemia and severe anemia increased 
with increasing number of fluid collection sites. 

Fetal hydrops is not an uncommon complication of pregnan-
cy and it results from multifactorial causes. Although Rhesus 
isoimmunzation is the most well-known cause of fetal hy-
drops, we found only one case of immune hydrops during the 

8-year period of review. This may be due to routine screening 
of maternal antibody during early pregnancy and prophylac-
tic Rh immune globulin injection in women with Rh negative 
blood type [14]. Instead, cardiac abnormality and syndrome 
were the most common causes of fetal hydrops in our study. 
However, distribution of causes of fetal hydrops are different 
among studies because of regional and ethnic differences and 
because most studies are retrospective and have small number 
of cases. The cause of fetal hydrops is known to be signifi-

Table 3. Comparisons of maternal and pregnancy characteristics, antenatal ultrasound findings and perinatal outcome

Fetal death
(n=4)

Live birth
(n=35)

Live birth

Neonatal death
(n=19)

Survivor
(n=16)

Maternal age (yr) 31.0±1.4 31.3±4.2 31.3±3.9 31.4±4.6

Nulliparity        3 (75.0)      16 (45.7)        8 (42.1)         8 (50.0)

Twin        1 (25.0)      3 (8.6)   0 (0)       1 (6.3)

GA at diagnosis (wk) 22.3±4a)   30.9±4.2a) 31.5±4.8 30.2±3.5

Location of fluid collection

Ascites        4 (100)    26 (74.3)    14 (73.7)    12 (75.0)

Pleural effusion        2 (50.0)    24 (68.6)    15 (78.9)      9 (56.3)

Pericardial effusion        1 (25.0)    16 (45.7)      9 (47.4)      7 (43.8)

Skin edema       4 (100)    26 (74.3)    16 (84.2)    10 (62.5)

Polyhydramnios        1 (25.0)    23 (65.7)    10 (52.6)    13 (81.3)

Placental thickness 29.8±0.4   49.4±19.1   47.6±22.2   52.0±14.4

Dopplerb)

UA S/D ratio >90 percentile 0/2 (0)   7/30 (23.3)   2/15 (13.3)    5/15 (33.3)

UA A/R EDF 0/2 (0)   3/30 (10.0) 1/15 (6.7)    2/15 (13.3)

MCA PI <10 percentile 1/2 (50.0)   11/24 (45.8)   4/12 (33.3)    7/12 (58.3)

MCA PSV >1.5 MoM 2/2 (100)   6/19 (31.6)   3/10 (30.0)     3/9 (33.3)

DV A/R a-wave 1/1 (100)   7/15 (46.7)   5/10 (50.0)     2/5 (40.0)

GA at delivery (wk)  26.5±6.3a)      32.7±3.6a)    33.0±4.0    32.3±3.1

Cesarean delivery          1 (25.0)a)        24 (68.6)a)        10 (52.6)b)        14 (87.5)b)

Male        2 (50.0)       16 (45.7)        9 (47.4)         7 (43.8)

Birth weight (kg)       1.4±0.8a)     2.2±0.7a)     2.3±0.7     2.2±0.7

1 Minute Apgar score <4 -      17 (48.6)        15 (78.9)b)          2 (12.5)b)

5 Minute Apgar score <7 -      19 (54.3)        14 (73.7)b)          5 (31.3)b)

Neonate hemoglobin at birth (mg/dL) -     14.2±5.1    13.3±6.2     15.1±3.3

Anemiac) -    14/34 (41.2)   8/18 (44.4)    6/16 (37.5)

Severe anemiac) -      6/34 (17.6)   5/18 (27.8) 1/16 (6.3)

Data are expressed by mean±standard deviation or no. (%).
GA, gestational age; UA, umbilical artery; S/D, systolic/diastolic; A/R, absent/reversed; EDF, end-diastolic flow; MCA, middle cerebral artery; PI, 
pulsatility index; PSV, peak systolic velocity; MoM, multiple of median; DV, ductus venosus.
a)Fetal death vs. live birth, P<0.05 by Mann-Whitney U-test; b)Neonatal death vs. survivor, P<0.05 by Fisher’s exact test; c)Denominators are 
numbers of patients who were tested for each test.
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cantly associated with prognosis [5,13]. But, we could not find 
an association between the cause of fetal hydrops and fetal or 
neonatal death, because their causes were heterogeneous and 
the number of cases in each cause was too small. We found 

that the mean gestational age at diagnosis of fetal hydrops 
was lower in the fetal death cases than the live birth cases. 
This may represent that the risk of fetal death is higher if fetal 
hydrops is diagnosed at an earlier gestational age.

Table 4. Doppler findings and perinatal outcome according to the numbers of fluid collection sites

2 Sites
(n=17)

3 Sites
(n=19)

All 4 sites
(n=3) P-valuea)

Doppler

    UA increased S/D ratio 2/13 (15.4) 5/16 (31.3) 0/3 (0) 0.901

    UA A/R EDF 0/13 (0) 3/16 (18.8) 0/3 (0) 0.378

    MCA PI <10 percentile 5/9 (55.6) 7/14 (50.0) 0/3 (0) 0.178

    MCA PSV >1.5 MoM 2/6 (33.3) 3/13 (23.1) 1/2 (50.0) 0.909

    DV A/R a-wave 1/2 (50.0) 6/11 (54.5) 1/3 (33.3) 0.663

Neonatal anemia 5/16 (31.3) 6/15 (40.0) 3/3 (100) 0.073

Neonatal severe anemia 2/16 (12.5) 2/15 (13.3) 2/3 (100) 0.113

1 Minute Apgar score <4 5/16 (31.3) 9/16 (56.3) 3/3 (100) 0.024

5 Minute Apgar score <7 7/16 (43.8) 9/16 (56.3) 3/3 (100) 0.108

Fetal death 1/17 (5.9) 3/19 (15.8) 0/3 (0) 0.714

Neonatal death 6/17 (37.5) 10/19 (62.5) 3/3 (100) 0.033

Perinatal death 7/17 (41.2) 13/19 (68.4) 3/3 (100) 0.027

Data are expressed by no. (%) and denominators are numbers of patients who were tested for each test.
UA, umbilical artery; S/D, systolic/diastolic; A/R, absent/reversed; EDF, end-diastolic flow; MCA, middle cerebral artery; PI, pulsatility index; PSV, 
peak systolic velocity; MoM, multiple of median; DV, ductus venosus.
a)Statistically significant trend by linear-by-linear association.

Table 5. Fetal death, neonatal mortality and perinatal survivor rate according to the location and number of fluid collection sites

No. Fetal death Neonatal 
death

Perinatal 
survivor P-value

2 Sites 17 1 (5.9)   6 (35.3) 10 (58.8) 0.135

Ascites + pleural effusion   1 0 (0)   0 (0)   1 (100) 0.478

Ascites + pericardial effusion   4 0 (0)   1 (25.0)   3 (75.0) 0.329

Ascites + skin edema   5 1 (20.0)   1 (20.0)   3 (60.0) 0.367

Pleural effusion + pericardial effusion   0

Pleural effusion + skin edema   6 0 (0)   4 (66.7)   2 (33.3) 0.522

Pericardial effusion + skin edema   1 0 (0)   0 (0)   1 (100) 0.478

3 Sites 19 3 (15.8) 10 (52.6)   6 (31.6) 0.363

Ascites + pleural effusion + pericardial effusion   4 0 (0)   2 (50.0)   2 (50.0) 0.761

Ascites + pleural effusion + skin edema 10 2 (20.0)   5 (50.0)   3 (30.0) 0.439

Ascites + pericardial effusion + skin edema   3 1 (33.3)   2 (66.7)   0 (0) 0.198

Pleural effusion + pericardial effusion + skin edema   2 0 (0)   1 (50)   1 (50) 0.879

All 4 sites   3 0 (0)   3 (100)   0 (0) 0.181

Ascites + pleural effusion + pericardial effusion+ skin edema   3 0 (0)   3 (100)   0 (0) 0.181

Total 39 4 19 16

Values are presented as no. or no. (%).
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With the recent advances in prenatal ultrasound, fetal hy-
drops is almost always diagnosed by antenatal ultrasound. 
Therefore, we focused on prediction of perinatal outcome of 
fetal hydrops by antenatal ultrasound findings. Doppler ve-
locimetry is the one of the most important predictor for fetal 
or neonatal mortality in various fetal compromise conditions, 
including fetal growth restriction [15,16] and fetal hydrops [17]. 
But, none of the Doppler velocimetry indices were associated 
with fetal or neonatal death rate. The pattern of abnormal 
Doppler velocimetry indices may depend on different cause of 
fetal hydrops. For example, abnormal umbilical artery Doppler 
or MCA pulsatility index reflects fetal hypoxia [15], abnormal 
MCA peak systolic velocity may reflects fetal anemia [18], and 
abnormal ductus venosus Doppler occurs as a result of fetal 
cardiac decompensation [19]. But, a full comprehensive Dop-
pler study was not done in all cases, and we were not able to 
analyze the fetal vessel Doppler indices according to the het-
erogeneous cause of fetal hydrops. 

Previous studies reported that presence of pleural effu-
sion was a poor prognostic factor of fetal hydrops [13,20]. In 
our study, pleural effusion was more frequently found in the 
case of neonatal death compared to the survivors (78.9% vs. 
56.3%), but the difference was not statistically significant. In 
addition, we were not able to find a significant difference in 
fetal or neonatal death among any combination of fluid collec-
tions including pleural effusion. 

The most important finding of this study was that the num-
ber of fluid collection sites was highly correlated with neonatal 
outcome including low Apgar score and neonatal death. Inter-
estingly, none of the 3 neonates with presence of all 4 sites of 
fluid collection survived. A similar result was found in a recent 
study by Kim et al. [21] who studied 43 women with non-
immune fetal hydrops. They developed an ‘ultrasonographic 
severity scoring of non-immune hydrops (USNIH)’ defined as 
a total number of abnormal fluid collections. Perinatal mortal-
ity rate, defined as stillbirth or neonatal death ≤28 completed 
days after birth, was significantly higher in cases with USNIH 
of ≥3 than in those with USNIH of 2. These results, taken to-
gether with our current study, may suggest that the number 
of fluid collection sites is the most strong antenatal ultrasound 
risk factor for prediction of poor outcome in fetal hydrops.

There are several limitations of our study. First, the main limi-
tation of this study is small sample size which made our study 
underpowered, especially the numbers of cases in each cause 
was not enough to show a significant difference in primary 
outcomes. Second, as a retrospective chart review, our study 

has potential biases including selection bias and information 
bias. And our study included only the cases which were de-
livered as hydrops, and we were not able to include prenatal 
spontaneous resolution cases, which may occur in cases with 
parvovirus infection, aneuploidy, lymphatic dysplasia and un-
known [22-26]. Last, perinatal outcome of our study may have 
been affected by intrauterine therapeutic procedure, but the 
number of cases who had intrauterine therapeutic procedure 
was not large enough to be analyzed statistically and thera-
peutic procedure performed in each case was largely heteroge-
neous.

In summary, the incidence of fetal hydrops in our retrospec-
tive study was 24.4 per 10,000 deliveries and the neonatal 
mortality rate and perinatal mortality rate was 54.0% and 
61.9%, respectively. The most important antenatal ultrasound 
finding that is predictive of neonatal death was the number of 
fluid collection sites. These results may provide an useful infor-
mation on counselling for women with fetal hydrops. Howev-
er, more comprehensive, well-designed studies with adequate 
sample sizes are needed to confirm our findings.
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