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Abstract
BACKGROUND: Fetal hydrothorax (FH) or pleural effusion is a clinical entity, and refers to accumulation of fetal 
pleural fluid, which may presents a wide spectrum of severity ranging from small, harmless effusion, to life-threatening 
thoracic compression. The perinatal mortality associated with pleural effusion is at least 50%. Cardiac and extra-
cardiac abnormalities may accompany the hydrothorax and their presence also affects the prognosis. Division of the 
right atrium, first reported in 1868, also known as cor triatriatum dexter, is extremely a rare congenitally abnormality, 
in which persistence of right valve of the embryonic systemic venous sinus divides the right atrium into two chambers. 
The embryonic valvar structures, whose significance during fetal life is to direct the richly oxygenated inferior caval 
venous blood across to the left atrium and thence to the aorta, normal regress in late fetal life and early childhood. 
Cytomegalovirus (CMV) is a common human virus, member of herpes virus family, and the most common cause of 
intrauterine infection, occurring in 0.2–2.2% of life births. 

CASE REPORT: This report describes antenataly diagnosed a case of a divided right atrium, associated with severe 
form of hydrothorax and CMV infection. Here, we present a fetus with sever hydrothorax associated with divided 
right atrium and CMV infection.

CONCLUSION: Basing on the published data, CCT is an uncommon condition which is still associated with a poor 
outcome. However, advances in fetal medicine, including prenatal diagnosis by itself together with the option in 
selected cases of scheduled fetal extraction and/or antenatal therapy, and in neonatal medicine including rapid 
postnatal intervention, sophisticated ventilator support are improving the prognosis of these patients and nowadays 
most of them are likely to survive.
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Introduction

Congenital chydrothorax (CCT), sometimes 
referred to as primary fetal effusion, is defined as the 
accumulation of fluid in the pleural cavity. It is the most 
common type of pleural effusion in fetal life and the most 
frequent cause of neonatal pleural effusion leading 
to respiratory distress in the newborn [1], [2]. Fetal 
hydrothorax (FH) is a rare disorder but with increased 
awareness and widespread usage of antenatal 
ultrasound, pleural effusion is likely to be diagnosed 
more frequently. However, the natural history of this 
disease entity is not well understood and the prognosis 
remains variable [3]. The true incidence of fetal pleural 
effusions is unknown but there have been estimates of 
an incidence of 1 in 10,000 to 1 in 15,000. The perinatal 
mortality associated with pleural effusion is at least 
50% [4], [5]. Division of the right atrium (prominence 
of Eustachian and Thebesian valves) is recognized 
pathologically, but is rare. This dividing portion is placed 

between the systemic venous sinus and the distal 
part of the right atrium, made up of the vestibule and 
appendage. Before the application of echocardiography 
most reported examples have been presented as case 
reports subsequent to diagnosis postmortem. Despite 
many attempts, we have not found any reported cases 
diagnosed in antenatal period.

Case Report

A 28-year-old pregnant woman, on her fifth 
pregnancy (three abortions and one normal delivery) was 
referred to our pediatric cardiology unit at the 37th week 
of gestation because, during the routine obstetric 
echosonographic examination, massive hydrothorax 
in both sides was detected. She had lost her previous 
fetuses at the 26th, 28th, and 32nd gestational weeks 
in her first, second, and forth pregnancies. Despite 
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these abortions, so far laboratory tests have not been 
performed, particularly tests for TORCH infections.

At first glance, fetal echocardiography revealed 
normal heart size and position, where the chest space is 
filled with free liquid and the lungs are contracted to the 
mediastinum. Detailed multi-planar scanning showed 
that the atrial septum was aneurysmatic, allowing a little 
right to left shunt, large peri-membranous ventricular 
septal defect and tiny membrane across right atrium, 
dividing it in two parts. There were not recorded signs 
of any other malformations, including polyhidramnion or 
hydrops (Figures 1 and 2).

Instantly routine lab analysis and analysis for 
TORCH screening were performed. Cytomegalovirus 
(CMV) is a common human virus. Antibodies to CMV 
are evidence of a current or past infection. In our 
case lab analysis from amniotic fluid showed positive 
of CMV early antigen antibody (high level of CMV 
Immunoglobulin G and M antibody). Detection was 
done using assays EIA test with polystyrene, and 
colorimetric detection system: Latex, nanogold, and/
or iron solid phases using different detection system 
(colorimetric, chaemyluminescent)

The fetus was followed weekly for fetal 
decompensation and signs of hydrops till the 39th week 
of gestation, and then normally delivery were performed. 
The male infant who was 3245 g at birth, with Apgar- score 
3. 0. 0; oxygen saturation, measured by pulse oxymetri, 
was 82%, immediately after delivery was intubated. 
Echo- guided thoracocentesis was performed to draw 
82 ml of golden/yellow pleural effusion liquid. Initially, 
cross-sectional echocardiography showed normal heart 
function. X-ray chest shoved retraction of the lungs in 
both sides of the heart. Unfortunately, the patient died 
2 h after delivery due to intractably pulmonary non 
expansion and low cardiac output syndrome.

Discussion

FH or pleural effusion is a clinical entity, which 
may be idiopathic (primary) or secondary to a variety 
of disorders such as cardiac, pulmonary and gastro-
intestinal malformation, infection, hematological, and 
chromosomal abnormalities or as a part of immune 
hydrops. The first case of fetal pleural effusion was 
described by Carroll [4]. On meta-analysis of 204 cases 
with hydrothorax, from 64 different centers, conducted 
from Aubard et al. have been analyzed mean time of 
detection, clinical course depending from unilateral or 
both sides involvement, present of hydrops and poly-
hydramnions. This multi-variety analysis has shown that 
hydrops was the only factor, independent of bilateral 
effusion and gestational age at the time of delivery, 
responsible for predicting poor outcome [6], [7]. Our 
case was diagnosed at 37 weeks of gestations.

The clinical course of CCT is highly variable 
and may range from spontaneous resolution to a 
progressive increase and the development of hydrops 
fetalis and in utero death. Similarly, if the CCT is severe 
and long-standing, it may lead to pulmonary hypoplasia 
and neonatal death. Fortunately, given that the 
antenatal detection of CCT is the rule; such diagnosis 
may allow to adequate the perinatal management. 
Nevertheless, although there are several treatment 
options for this condition, the optimal strategy is still 
not well defined and, certainly, CCT diagnosed in fetal 
life is still associated with high mortality rate of about 
25–50%.

Bilateral pulmonary hypoplasia associated 
with hydrothorax is an unexplained entity. Antenatal 
screening of pregnancies at risk for FH, early detection 
of suspected hypoplasia and active management might 
afford the fetus adequate pulmonary function to support 
extra-uterine life. The therapeutic approach adopted 
in the management of FH is dependent on the clinical 
presentation. Presence of fetal distress is a medical 
emergency and should be managed with urgent fetal 
thoracocentesis. This procedure is safe and effective in 
an emergency. The principal drawback in this procedure 
is the rapid re-accumulation of fluid. It is recommended 
that thoracocentesis should be performed in all cases 
with residual fluid near term to facilitate proper lung 
expansion after birth [8], [9].

Pleuro – amniotic shunting involves placement 
of a catheter draining pleural fluid into amniotic cavity, 
and it’s recommended if the pregnancy is less than 
32 weeks. If pregnancy is more than 32 weeks, fetal 
thoracocentesis can be under taken since it is less 
invasive and has better efficacy when done between 
32 and 37 weeks as compared to an earlier gestation.

Cor triatriatum dexter or partitioning of the 
right atrium is a rare congenital anomaly, caused by 
persistence of the right valve of the sinus venosus which 
divides atrium into two chambers: the caval veins and 
coronary sinus to one side and right atrial appendage 
on the other (the trabeculated portion) [10], [11]. 
The valve usually regresses early during fetal life by 
the 12th week of gestation, leaving behind the crista 
terminalis superiorly and the Eustachian valve of the 
inferior vena cava and the thebesian valve of the 
coronary sinus inferiorly. The appearance of the valve 
can vary from a simple muscle bar to a fenestrated 
membrane or to Chiari’s network as filigreed web like 
networks [12].

In our case, persistence of a large obstructive, 
membrane dividing the right atrium with small defects 
caused restrictive flow between “two right atrial parts” 
and elevated central venous pressures secondary to 
obstruction of the tricuspid valve, the right ventricular 
outflow tract, or the inferior vena cava. Associated 
cardiac defects, such as atrial septal defect, have been 
described [13].

https://oamjms.eu/index.php/mjms/index
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When the septation is incomplete, the condition 
is often asymptomatic. More complete septation can 
cause right-side cardiac failure and elevated central 
venous pressure due to obstruction of the tricuspid 
valve, the right ventricular outflow tract or the inferior 
caval vein [14]. Cor triatriatum dexter is frequently 
associated with important abnormalities of other 
right cardiac structures including atrial septal defects 
and Ebstein’s anomaly of the tricuspid valve. Cor 
triatriatum dexter has varying clinical manifestations 
depending of the degree of partitioning or septation of 
the right atrium [15].

Antenatally, we detected a small interatrial 
communication and nonrestrictive perimembranous 
ventricular septal defect.

Fetal pleural effusions may occur either as 
an isolated sonographic finding or may be part of the 
complex of findings seen in generalized hydrops fetalis. 
It could be as an isolated pleural effusions, more often 
seen on the right side, or bilateral isolated pleural 
effusions [16]. Polyhydramnios is often associated with 
pleural effusion, possibly due to increased intrathoracic 
pressure that interferes with swallowing. Isolated 
pleural effusions may progress to generalized hydrops 
fetalis. Associated abnormalities are uncommon when 
an isolated hydrothorax is seen. The two most common 
associated abnormalities are congenital diaphragmatic 
hernia and Trisomy 21 [17], [18].

The prognosis for every single patient remains 
uncertain, but factors such as bilateral effusions, fetal 
hydrops, associated defects, and preterm birth seem 
to have a negative impact in the survival rate. Tracheo-
esophageal fistula, extra lobar pulmonary sequestration 
and congenital pulmonary lymphangiectasis have also 
been associated with this condition [19], [20].

In our case, fetal echocardiography showed 
normal position of the diaphragm and, analysis of 
amnial liquid showed normal cariogram.

There have been numerous reports of the 
benefit of aspirating these effusions in utero. The 
major difficulty is that they often reoccur quite readily 
and numerous attempts will be necessary. Drainage 
immediately prior to delivery is often beneficial, 
particularly when the effusions are quite large [19].

The objective of presenting this case was 
to increase awareness about this common disease 
entity among pediatricians and obstetricians. With 
increasing use of antenatal ultrasound screening, an 
increasing number of fetal pleural effusions is likely 
to be diagnosed. Awareness regarding the good and 
bad prognostic factors would be helpful in counseling 
and early referral of the mother. Being aware of a 
recommended schema for the management of this 
condition would help in alleviating unnecessary 
anxiety among the parents and physicians. At the 
same time, there is a need to develop expertise 
in various tertiary perinatal centers to conduct 

procedures such as thoracocentesis and pleuro-
amniotic shunting [21], [22].

Figure 1: Four chamber view showed massive showed progression 
of 37 weeks of gestation; LV: Left ventricle, RV: Right ventricle, Chi: 
Hydrothorax, Pu: Pulmo, LA: Left atrium, RA: Right atrium

After all these discussion, we can conclude that:
•	 FH as an isolated or associated with cardiac or 

other disease is a rare disorder with variable 
prognosis

•	 FH is likely to be diagnosed more often with 
increasing use of antenatal ultrasound

•	 Cases with unilateral pleural effusion 
diagnosed in the 2nd trimester are more likely 
to undergo spontaneous resolution

•	 Survival depends from a lung development 
during the fetal life and their expansion 
immediately after delivery if thoracentesis was 
successfully done during the pregnancy or 
immediately after delivery.

Figure 2: Four chamber view at 38 weeks of gestation hydrothorax 
and divided right atrium at the hydrothorax: LV: Left ventricle, Chi: 
Hydrothorax, Pu: Pulmo, RV: Right ventricle, RA: Right atrium, AS: 
Atrium sinistrum, LPV: Left pulmonary vein, RPV: Right pulmonary 
vein
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Conclusion

Basing on the published data, CCT is an 
uncommon condition which is still associated with a 
poor outcome. However, advances in fetal medicine, 
including prenatal diagnosis by itself together with the 
option in selected cases of scheduled fetal extraction 
and/or antenatal therapy, and in neonatal medicine 
including rapid postnatal intervention, sophisticated 
ventilator support are improving the prognosis of these 
patients and nowadays most of them are likely to survive.
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