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DEFINITION
Hydrops fetalis is generally classified either immune or
nonimmune hydrops. Nonimmune hydrops fetalis implies an
excess of total body water, which is usually evident as
extracellular accumulation of fluid in soft tissues and serous
cavities of the fetus without any identifiable circulating antibody
against red blood cell antigen.
INCIDENCE
Many earlier papers have been reported Rh incompatibility as a
reason of hydrops fetalis in 80 percent of all cases but with the
decreasing frequency of Rh isoimmunization (the introduction
of Rh D immune globulin prophylaxis), nonimmune hydrops
fetalis becomes a relatively more frequent kind of hydrops.
Nonimmune hydrops fetalis has been reported with an incidence
of 1 in 2 500 to 1 in 4 000 deliveries.1-4
ETIOLOGY
Although the list of disturbances which can cause nonimmune
hydrops fetalis is not short, in about 30 to 60 percent of fetuses
nonimmune hydrops fetalis is an idiopathic condition, and cause
can be elicited.5,6 The causes of nonimmune hydrops fetalis are
numerous, and are classified in three groups: maternal, fetal
and placental.
According to Holzgrev 1984, the most frequent cases are:
congenital heart anomalies in 23 percent, chrosomal
abnormalities in 15 percent, recognized syndromes in 10 percent.
Pulmonary anomalies in 8 percent, renal and gastrointestinal
abnormalities in 7 percent. In 4 percent she found infectious
etiology, and as a most frequent causes she quoted Toxoplasma
gondii, rubella, cytomegalovirus7 and herpes simplex type I
(TORCH), and parvovirus B-19.8,9 Table 1 is an outline of
conditions associated with the presence of nonimmune hydrops
fetalis. For some of these, a direct pathophysiologic mechanism
has been postulated, whereas in others, a mere association has
been reported without implying a causal relationship.
Hematologic Causes
The common hematologic cause of nonimmune hydrops fetalis
is fetal anemia which can be result of hemolysis, fetal blood

loos, hemoglobinopathies, monozygotic twins with twin-to-twin
transfusion, feto-maternal transfusion, congenital xerocytosis10
and alpha- and beta-thalassemia.
Twin-to-twin transfusion: Although the traditional concept has
been that recipient infant is the one to become hydropic, hydrops
fetalis has also been reported in the donor twin.11,12 Twin-totwin transfusion can be suspected antenatally in presence of a
weight difference greater than 20 percent of the weight of the
larger twin and with single placenta. The mechanism for
development of hydrops has not been clearly established.
Anemia has been suggested as the etiology of nonimmune
hydrops fetalis in the donor, although the extent of the hydrops
is greater than that observed in isoimmunized infants with
comparable hemoglobin levels. Volume overload may be the
explanation of hydrops in the recipient.13
Alpha-thalassemia is due to the absence of one or more of the
genes controlling the synthesis of alpha-chains. Consequently,
no hemoglobin F or A can be produced with formation of
tetramers which have a higher affinity for oxygen than
hemoglobin F- so high that it does not release its oxygen to
fetal tissues sufficiently. Fetal tissue hypoxia leads to a high
output cardiac failure state and hydrops fetalis.14
Cardiovascular Causes
Cardiovascular problems are relatively common causes of
nonimmune hydrops fetalis, accounting about 40 percent of all
cases.15 The most common causes are: congenital cardiac
abnormalities (tetralogya of Fallot, ASD, VSD, hypoplasia of
cordis, subaortal stenosis), dysrhythmia, vascular tumors,
arteriovenous malformations, thrombosis of the inferior vena
cava, cardiac fibroelastosis calcifications in the pericardial sac
(caused by intrauterine coxsackie B3 infection).
Infectious Causes
Nonimmune hydrops fetalis is associated with a big number of
viral, bacterial and spirochetal organisms without any clear
pathophysiologic mechanisms. With good documentation are
available care reports of toxoplasmosis,16 parvovirus,17 cytomegalovirus,18 coxsackievirus,19 and syphilis.20
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Table 1: Causes and conditions associated with nonimmune
hydrops fetalis

Contd...

MATERNAL
• Anemia (due to blood loss or pure red cell aplasia)
• Pre-eclampsia
• Hypoalbuminemia
• Diabetes mellitus
PLACENTAL
• Chorioangioma
• Umbilical vein
• Compression, torsion of umbilical cord
FETAL
• Hematologic causes
• Twin-to-twin transfusion
• Chronic fetomaternal transfusion
• Homozygous alpha- thalassemia
• Cardiovascular causes
• Congenital cardiac abnormalities (tetralogy of Fallot,
ASD, VSD, hypoplasio cordis, subaortal stenosis),
dysrrhythmia
• Vascular tumors
• Arteriovenous malformations
• Vena cava inferior thrombosis
• Endocardial fibroelastosis calcifications in the pericardial
sac
• Myocarditis (Coxackie, CMV, parvovirus B-19)
• Infectious causes
• Toxoplasmosis
• Parvovirus B-19
• Cytomegalovirus hepatitis, myocarditis
• Coxsackievirus
• Syphilis
• HSV
• Leptospirosis.
• Renal disorders
• Congenital nephrotic syndrome with hypoproteinemia
• Obstructive uropathy
• Polycystic kidney disease
• Hydrometrocolpos
• Hypoplastic kidney
• Prune-belly syndrome
• Gastrointestinal disorders
• Diaphragmatic hernia
• Midgut volvulus
• Gastrointestinal obstructions
• Meconium peritonitis
• Hepatic disorders such as cirrhosis and necrosis.
• Chromosomal abnormalities
• Trisomies 21,18,13
• Mosaicisms
Contd...

•

•

• Unbalanced translocation and triploidy
• Turner’s syndrome
Metabolic disorders
• Cerebrosidosis (Gaucher’s disease)
• Gangliosidosis GM1 type I
• Mucopolysaccharidosis
• Mucolipidosis
Pulmonary causes
• Congenital adenomatoid malformation
• Pulmonary lymphangiectasia
• Pulmonary leiomyosarcoma
• Diaphragmatic hernia
• Alveolar cell adenoma of the lung

Renal Disorders
Congenital nephrotic syndrome with hypoproteinemia is a cause
of nonimmune hydrops fetalis as another abnormalities of the
urinary tract, such as obstructive uropathy, polycystic kidney
disease with hydrometrocolpos, hypoplastic kidney.5,11,21
Gastrointestinal Disorders
A big number of gastrointestinal disorders are associated with
hydrops fetalis: diaphragmatic hernia, midgut volvulus,
gastrointestinal obstructions, meconium peritonitis, hepatic
disorders such as cirrhosis and necrosis. 5 The common
mechanism in developing of hydrops can be hypoproteinemia.
Chromosomal Abnormalities
Nonimmune hydrops fetalis is reported in association with many
genetic abnormalities such as trisomy 21, trisomy 18, trisomy
13, mosaicisms, unbalanced translocation and triploidy. Turner’s
syndrome is one of the most common causes of nonimmune
among chromosomal abnormalities associated with hydrops.22
In this syndrome there is a lack of communication between the
lymphatic system and venous drainage in the neck. Infants
have also lymphoedema of the hands and feet as well as
chylothorax, giving a picture resembling hydrops fetalis.
Metabolic Disorders
The metabolic derangements associated with nonimmune
hydrops fetalis involves either synthesis or storage disorders.
The storage diseases that have been reported could be
cerebrosidosis (Gaucher’s disease), gangliosidosis GM1 type I,
mucopolysaccharidosis and mucolipidosis. But it is unclear if
these metabolic diseases are associated with nonimmune fetal
hydrops or simply with soft tissue excess that leads to gross
appearance resembling hydrops.
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Table 2: Nonimmunologic hydrops fetalis—
sonographic characteristics

Sonographic signs of nonimmune hydrops fetalis
1. Polyhydramnios
2. Placental edema—more than 4.5 cm
3. Dilatation of fetal umbilical vein
4. Edema of the head, neck, thorax and abdomen
5. Fetal ascites
6. Pericardial effusion
7. Pleural effusion
8. Anasarca (more than 5 mm)

Pulmonary Causes
Many pulmonary lesions can cause nonimmune fetal hydrops,
and the most frequent are congenital adenomatoid malformation,23 pulmonary lymphangiectasia, pulmonary leiomyosarcoma,24 diaphragmatic hernia, alveolar cell adenoma of the
lung.

Fig. 2: Hydrops fetalis. Edema of the fetal upper leg

DIAGNOSIS
The diagnosis of hydrops is easy. The method of the choice,
the best and the easiest way to diagnose nonimmune fetal
hydrops is the sonographic examination. Advances in ultrasonography (pulsed Doppler, color Doppler, power Doppler) have
made the diagnosis of these defects possible early in gestation.
For this reason, in all cases of fetal hydrops, an ultrasound
study is necessary (Table 2).
Excessive body fluid accumulation can be seen as subcutaneous edema (skin thickness > 5 mm), pleural or pericardial
effusion, ascites, polyhydramnios, or placental enlargement
(more than 6 cm) and hemodynamics features. Pericardial

Fig. 3: Ascites in the area of the liver. Ascites (A), spine (SP)

Fig. 1: Cross-section of the fetal trunk shows subcutaneous edema

effusion and pleural effusion are easy noticeable by ultrasound
examination, and can appear with general hydrops or as an
isolated finding24 (Figs 1 and 2).
Subcutaneous edema is defined as skin thickness more than
5 mm and is sign of final stage of hydrops.
Fluid accumulation must involve more than one site before
the diagnosis of hydrops be stated. When the fluid accumulation
is limited to only one place, the situation should be described in
terms of involved site. The first place to show excessive fluid
accumulation may vary with the cause of the hydrops as in
case of cystic adenomatoid tumor of the lung.25,26 Therefore,
depending on when the fetus is examined, it may be possible to
detect excessive fluid accumulation in a single site before it
becomes generalized (Fig. 3).
Pericardial effusion may be also the first sign of fluid
overload. This is probably due to the volume limitation of

107

Zlatan Fatušic et al

Fig. 4: Ascites. Sagittal section of the fetal trunk

Fig. 6: Fetal hydrops. Anechoic area surrounds the fetal liver

Fig. 5: Edema of the fetal skull

Fig. 7: Hydrothorax
12

pericardial cavity in contrast to ease of fluid distribution within
the pleural or abdominal cavity (Fig. 4).
In systematic conditions (e.g. anemia), fluid accumulation
tends to be more evenly distributed and can be detected
simultaneously in multiple sites. Many important factors as
lymphatic drainage, venous return, surface area and potential
volume of serous cavities, and accessibility to ultrasound
evaluation, effect the detection of fluid accumulation with
ultrasound (Fig. 5).
Many cases of isolated ascites have been described and
caused in most cases by meconium peritonitis and viral
infections (Cytomegalovirus).
Polyhydramnios is defined as quantity as more than 1500 to
2000 ml of amniotic fluid in third part of pregnancy.
Polyhydramnios is associated with hydrops fetalis in about 75

percent of cases. When polyhydramnios is detected, incipient
hydrops fetalis should be excluded by careful examination of
the fetal serous cavities. In some cases, the amount of fluid can
be so massive as to preclude appropriate visualization of the
fetus with real-time ultrasound because the fetus if beyond the
depth field of the transducer.
In the cases with generalized hydrops fetus we examine
outer borders of head tissue, region of the neck, thorax and
abdomen (Figs 6 to 10).
The moderate quantity of fetal ascites can be easy visible at
the border of the liver, and a huge quantity between bowels.
PROGNOSIS
Although some cases of spontaneous intrauterine remission of
nonimmune hydrops fetalis are described in the literature,27-32
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the prognosis for the majority of these infants is very bad.
Perinatal mortality in cases of nonimmune fetal hydrops rises to
50 to 98 percent,33-35 so only early recognition and perinatal
approach can improve already bad prognosis.5 However,
prognosis of hydrops fetus is improved in selected group.36,37
Cardiac dysrhythmias amenable to transplacental medical
therapy usually carry a good prognosis, provided they are not
associated with a serious congenital anomaly. The same
situation is in cases in cases with fetomaternal hemorrhage,
which may be treated with intrauterine transfusion.38
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