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Abstract

This report describes a case of Ebstein anomaly with 
severe tricuspid regurgitation, severe pulmonary regurgita-
tion, and reversal of flow in the ductus arteriosus. The case 
was diagnosed as an Ebstein anomaly with circular shunt. 
Although fetal cardiomegaly had progressed and various in-
dicators of severity of Ebstein anomaly were worsening with 
advancing gestational age, fetal hydrops was not detected. 
The pregnant woman was hospitalized from 34 weeks of 
gestation, and the status of the fetus was strictly monitored. 
At this time, transabdominal echocardiography showed that 
the placenta was bright and thickened to 6.4 cm, but fetal 
hydrops was not observed. At 36 weeks of gestation, emer-
gent cesarean section was performed with pediatricians and 
pediatric cardiovascular surgeons present due to the non-
reassuring fetal status. The neonate underwent aggressive 
resuscitation after birth, but the neonate died at 37 min af-
ter birth. As the neonate did not have fetal pleural effusion, 
ascites, or skin edema, the condition was not diagnosed 
as fetal hydrops. However, lung hypoplasia was likely seen 
with the progression of cardiac enlargement, and placento-
megaly was also found. The placental weight after birth was 
881 g, which was large than normal for the corresponding 
gestational age. Histologically, the presence of numerous 
immature villi suggested that the prenatal fetal condition 
was similar to fetal hydrops. Therefore, ultrasonography of 
the placenta should be performed to monitor diseases that 
might develop into fetal hydrops.
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Case report

A 29-year-old healthy woman, gravida 2, with a history of 
early miscarriage, para 0, was referred to our hospital at 18 
weeks of gestation for fetal cardiomegaly. At this time, the 
Cardiothoracic Area Ratio (CTAR) was 0.44, and severe Tricus-
pid Regurgitation (TR), severe Pulmonary Regurgitation (PR), 
and end-diastolic Doppler flow absence in the umbilical artery 

were found. Fetal hydrops was not observed. At 21 weeks, fe-
tal cardiomegaly had progressed, showing a CTAR of 0.47. The 
septal and mural leaflets were displaced into the inlet compo-
nent of the right ventricle, and Ebstein anomaly was diagnosed. 
Severe TR, continuous PR, and reversal of flow in the ductus 
arteriosus caused a Circular Shunt (CS), where blood was flow-
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ing from the aorta back to the pulmonary artery. The SickKids 
score, a predictive indicator for prognosis of Ebstein anomaly, 
was 8. The diameter of the ductus arteriosus was 2.3 mm. At 25 
weeks of gestation, the CTAR was 0.54, the diameter of the duc-
tus arteriosus had increased to 4.9 mm, and the backflow had 
increased. The Celermajer index, which predicts life prognosis 
based on the area ratio between the right atrium and the atrial-
ized right ventricle in the four-chamber view, was 0.57 (grade 
2); the Tei index, which evaluates cardiac function, was 0.49; 
and the SickKids score remained at 8. The placenta was thick-
ened, with high echo brightness on a transabdominal echocar-
diogram (Figure 1), but no fetal pleural effusion, ascites, or skin 
edema was observed. The patient was therefore judged as not 
having fetal hydrops. At 34 weeks of gestation, the CTAR was 
0.62; however, the fetus was growing and had an estimated 
body weight of 1,922 g. The Celermajer index, Tei index, and 
SickKids score were 0.7, 0.35, and 8, respectively; the umbilical 
artery had an antegrade blood flow, and the fetal status was 
not deteriorating. The pregnant woman was hospitalized at this 
time, and the fetal status was evaluated daily by cardiotocog-
raphy and frequently by ultrasonography. We suspected that a 
ventilator and prostaglandin E1 may be required immediately 
after birth, and surgery was deemed necessary if the fetal status 
remained poor owing to the presence of a CS, despite the use 
of a ventilator. An elective cesarean section was scheduled at 37 
weeks of gestation with pediatricians and pediatric cardiovas-
cular surgeons present due to the non-reassuring fetal status. 
However, an end-diastolic Doppler flow was absent in the um-
bilical artery at 36 weeks and 3 days, and an emergent cesarean 
section was performed. Before delivery, the fetus had a CTAR of 
0.65, severe TR with a flow velocity of 242 cm/s, arterial tubule 
diameter of 4.6 mm, retrograde flow velocity of 160.5 cm/s, 
Celermajer index of 0.78, Tei index of 0.72, and SickKids score of 
10. At this point, pericardial effusion was observed around the 
heart. The neonatal birth weight was 1,878 g. The Apgar score 
was 1 at 1 min and 1 at 5 min. A main pulmonary artery liga-
tion was planned immediately, but the neonate died at 37 min 
after birth. The placental weight after birth was 881 g, which 
was greater than the normal weight for the corresponding ges-
tational age, and histologically, there were many immature villi. 
The mother was discharged at 5 days after the cesarean section. 
She provided informed consent at the time of her first visit to 
our hospital for the publication of this report.

Figure 1: 

Figure 2:

Discussion

Ebstein anomaly is a rare congenital heart disease character-
ized by downward displacement of the tricuspid valve into the 
right ventricle and accounts for 0.3% of congenital heart disease 
cases [1-3]. The perinatal mortality rate for Ebstein anomaly is 
as high as 45%–80% [4-6]. The predictors of mortality include 
diagnosis at < 32 gestational weeks, pericardial effusion, and PR 
at the time of diagnosis [5]. In addition, fetal hydrops can devel-
op when Ebstein anomaly is complicated by a CS, the prognosis 
for which is poor [7,8].

In the present case, fetal hydrops was not observed, but 
early neonatal death occurred. Placental weight was heavier 
than normal for 36 weeks, and placental pathology showed 
many immature and edematous villi. It is speculated that the 
fetus was already in severe circulatory dynamics in utero, hav-dynamics in utero, hav-in utero, hav-
ing symptoms similar to those of fetal hydrops. Fetal hydrops is 
diagnosed when two of the following conditions are detected 
on ultrasonography: fetal effusion, ascites, pericardial effusion, 
and skin edema [9]. It is also reported to be caused by increased 
interstitial fluid associated with increased capillary hydrostatic 
pressure, decreased oncotic pressure, increased capillary per-
meability, and impaired lymph return [9,10]. In this case, peri-
cardial effusion was retained, but no other findings were ob-
served; hence, fetal hydrops was not diagnosed. However, a CS 
had reduced the blood volume throughout the body; thus, the 
amount of umbilical artery blood sent to the placenta likely de-
creased, the villous tissue became hypoxic as suggested by the 
number of immature villi, the permeability of the villous blood 
vessels increased, and interstitial fluid accumulated in the inter-
villous space. Although fetal hydrops was not diagnosed, pla-
cental thickening and high echo brightness were observed on 
the echocardiogram, suggesting an increase in placental weight 
and placental interstitial fluid.

In this case, the postnatal fetal status was similar to that in 
fetal hydrops, although no evidence of fetal hydrops was found 
using echocardiography. However, placental hyperplasia was 
present. Ultrasonography of the placenta should be performed 
to monitor diseases that might develop into fetal hydrops.
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