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Abstract

A foetal echocardiogram, in a 27-week foetus referred for cardiomegaly, demonstrated dex-
trocardia, absence of the ductus venosus, and an unrestricted unusual umbilical venous
drainage to a left posterior intercostal vein, which continued to left hemiazygos vein
and drained into the coronary sinus. Progressive cardiomegaly led to early delivery.
To the best of our knowledge, no case with similar umbilical venous drainage has been
previously reported.

Background

An absent ductus venosus is a rare vascular abnormality of unknown aetiology with an esti-
mated prevalence of about 1 in 2500 early pregnancy ultrasounds.1 Current absent ductus
venosus reports comprise a variety of umbilical vein connections including to the portal
sinus, right atrium, coronary sinus, inferior vena cava, and iliac veins.2,3 Prognosis of an
absent ductus venosus varies from uncomplicated to foetal demise, which is influenced
by the degree of heart failure and the presence of chromosomal, cardiac, and extracardiac
abnormalities.1–5 The degree of heart failure varies from mild cardiomegaly to foetal
hydrops and may be related to the site of drainage and the presence or absence of venous
pathway restriction.2–5 After birth, umbilical venous drainage ceases and, in the absence of
significant associated abnormalities, congestive heart failure improves with adequate
management.

Case report

A 27-year-old pregnant woman at 27-week gestation was referred for a foetal cardiac evaluation
because of cardiomegaly found on obstetric ultrasonography. The foetal echocardiogram dem-
onstrated situs solitus, dextrocardia, absent ductus venosus with an unusual and unrestricted
umbilical venous pathway. The umbilical venous flow drained into the left posterior intercostal
vein and then into the hemiazygos vein. The hemiazygos vein was dilated for a short segment
and subsequently drained into a very dilated coronary sinus (Fig 1a–d, and video clips 1 and 2).
The unusual venous pathway showed unrestricted flow from the umbilical vein to the coronary
sinus (Fig 1e, and video clips 1 and 2). There was cardiomegaly with a cardiothoracic ratio of
55% by area and a 4 mm circumferential pericardial effusion, the systolic function was quali-
tatively normal. Because of cardiomegaly and pericardial effusion, we administered a course of
maternal steroids for foetal lungmaturation and initiated plans for delivery at a neonatal cardiac
centre. As cardiomegaly increased (up to 60% cardiothoracic area ratio), the pericardial effusion
enlarged, and a non-reassuring foetal assessment developed, the foetus was delivered via cae-
sarean section at 30-week gestation.

At delivery, the newborn was hypotonic, cyanotic, heart rate at 150 bpm, not crying, and
Apgars were 5 at 1 mi and 6 at 5 min; there was no response to positive pressure ventilation
via mask. The patient was stabilised after orotracheal intubation and was transferred to the
newborn ICU. At arrival to the NICU, the patient required chest compressions for brady-
cardia at 40 bpm with good response. One dose of surfactant was administered. Physical
exam in the NICU showed no obvious dysmorphic features, the oxygen saturation was
86% with a FiO2 of 100%. Arterial blood gases reported pH 7.14, PCO2 70 mmHg, PO2
33 mmHG, SO2 71.3%, HCO3 19.1, base excess −6.5, lactate 1.2. Umbilical arterial and
venous lines were inserted and inotropic support with dobutamine was administered during
the first hours of life.

The initial chest X-ray demonstrated dextrocardia, cardiomegaly, and the umbilical
venous line tip at the 6th left posterior intercostal space (Fig 2a). For additional clarification,
Fig 2b illustrates the normal drainage of the left posterior intercostal veins to the hemiazygos
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system; it may help better visualise the unusual venous pathway,
the dilatation of a segment of the hemiazygos vein, as shown in
Figure 1, and the umbilical venous catheter pathway seen in the
chest X-ray, as shown in Fig 2a.

The initial neonatal echocardiogram showed situs solitus,
dextrocardia, normal left ventricular systolic function, right
atrial and right ventricular enlargement, severe tricuspid valve
regurgitation with suprasystemic pulmonary hypertension,
bidirectional foramen ovale and ductus arteriosus shunting,
and a dilated coronary sinus. There were no other cardiac or
extracardiac abnormalities. The cerebral ultrasound was
normal.

The patient showed progressive improvement with mechani-
cal ventilation. An echocardiogram on the third day of life

showed subsystemic pulmonary hypertension with only mild
flattening of the ventricular septum, mild tricuspid valve regur-
gitation, and low velocity, mainly left-to-right shunt at the duc-
tus. The patient was extubated and placed on nasal canula O2 at
1 week of age and was subsequently discharged home on supple-
mental oxygen at 3 weeks of age. The oxygen was discontinued
at 1 month of age. The patient was doing well at the last follow-
up at 3 months of age.

Discussion

Without a normal ductus venosus, the umbilical venous flow
develops alternative pathways to the right atrium. Alternative
pathways that lack flow restriction, a normal feature of the ductus
venosus, may lead to foetal cardiac volume overload, foetal
hydrops, and postnatal clinical compromise.1–5 Table 1 summa-
rises the sonographic and clinical data of 12 foetuses from previous
publications with abnormal umbilical venous connection to the
right atrium.2,6,7 Our case of an unusual unrestricted alternate
pathway via the hemiazygos system led to significant prenatal
and postnatal pathology. However, prompt caesarean section
delivery in a neonatal cardiac centre resulted in an excellent
outcome.

In conclusion, to the best of our knowledge, this is the first
absent ductus venosus report describing the illustrated, unusual
umbilical venous pathway. It is important to detect such anoma-
lies early to decide about the management and the prognosis of
the foetus. After birth, umbilical venous drainage ceases and, in
the absence of significant associated abnormalities, congestive
heart failure improves with adequate management. The case
underscores the need for comprehensive foetal cardiomegaly
evaluation and the importance of prenatal diagnosis of signifi-
cant cardiovascular malformations that, with prenatal planning,
are best cared for in a centre with neonatal cardiology and inten-
sive care services.

Figure 1. Foetal echocardiogram. (a) Transverse view of the foetal abdomen and (b)
at the same level with colour Doppler showing the umbilical venous pathway into a left
intercostal vein (broken arrows), and the dilated hemiazygos vein segment. (c)
Transverse view at the level of the four-chamber view showing an arch (broken arrow)
connecting the dilated hemiazygos vein to the very dilated CS. Note also the cardio-
megaly and the cardiac apex pointing towards the right. (d) Colour Doppler of the flow
from the dilated hemiazygos vein to the very dilated CS. (e) Sagittal view of the foetal
abdomen and chest showing the unrestricted flow through the unusual pathway
between the umbilical vein and the dilated coronary sinus (broken arrow). Note
the dilated left posterior intercostal vein and hemiazygos vein segment. DAo=
descending aorta; IVC=inferior vena cava; LV=left ventricle; RA=right atrium; RV=
right ventricle; S=spine; UV=umbilical vein.

Figure 2. (a) Chest and abdomen radiograph showing the dextrocardia and car-
diomegaly, and the position of the UV and UA lines. Note the tip of the UV line at the
6th left rib. (b) Diagrammatic representation of the normal azygos and hemiazygos
venous systems. Note the drainage of the left intercostal veins to the hemiazygos
system.
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Table 1. Sonographic and clinical data of 12 foetuses with abnormal umbilical venous connection to the right atrium.

Case
GA,

weeks
Indication for
foetal echo Venous connections Foetal echocardiogram Postnatal findings Outcome

1 30 Cardiomegaly2 UV to PS, venous channel
from PS to RA

Cardiomegaly, hypertrophy, CT ratio 0.75, tricuspid regurgitation,
pericardial effusion, dilated UV

Persistent portosystemic
shunt, cardiomegaly, hyper-
trophy

CD at 33 weeks, BW 1.8 kg, doing
well after shunt embolisation

2 33 Tortuous UV2 UV to RA Cardiomegaly, CT ratio 0.45 Mild cardiomegaly Delivery at 39 weeks, BW 2.77,
doing well

3 21 Structural cardiac
anomalies6

Traversing in between liver
and diaphragm to RA

Atrioventricular septal defect, double-outlet right ventricle, cardio-
megaly.

Tracheoesophageal fistula,
esophageal atresia.

CD at 30 weeks BW 1.32 kg Died
on day 2.

4 21 Structural cardiac
anomalies6

Through liver to RA VSD, common arterial trunk from right ventricle, cardiomegaly,
pericardial effusion.

Normal karyotype. CD at 30 weeks BW1.4 kg Died in
infancy after cardiac surgery.

5 24 Cardiomegaly6 Through liver to RA Tricuspid and mitral regurgitation, cardiomegaly Delivery at 39 weeks 3.1 kg. Alive
and well.

6 20 Structural cardiac
anomalies6

Through liver to RA Hypoplastic left heart and left lung, double-outlet right ventricle,
right ventricular hypertrophy coarctation of aorta.

Duodenal atresia, imperfo-
rate anus. Normal karyo-
type.

Delivery at 34 weeks. Died after
35 min.

7 27 Cardiomegaly6 Through liver to RA Normal cardiac structure Delivery at 38 weeks BW 3.4 kg.
Alive and well.

8 34 Cardiomegaly6 Through liver to RA Oligohydramnios IUD at 39 weeks

9 29 Cardiomegaly6 Traversing in between liver
and diaphragm to RA

Polyhydramnios, duodenal atresia Delivery at 34 weeks BW 1.6 kg.
Alive and well after corrective
surgery.

10 31 Previous baby
with CHD6

Through liver to RA Cardiomegaly Delivery at 37 weeks BW 3.1 kg.
Alive and well.

11 20 Cardiomegaly6 Traversing in between liver
and diaphragm to the left
atrium

Left superior vena cava, draining into the CS. Bilateral superior
vena cava, cardiomegaly.

Normal Karyotype. Delivery at 38 weeks BW 2.58 kg.
Alive and well.

12 24 Cardiomegaly7 UV to the enlarged CS to RA Situs solitus, very large CS. A very large left-sided UV, draining
directly to the CS. A persistent left superior vena cava, draining
into the CS.

Normal Karyotype. Absence
of the left hepatic vein.

Delivery at 35 weeks BW 2.65kg.
Alive and well.

BW= birth weight; CD= caesarean delivery; CMV= cytomegalovirus; CS= coronary sinus; CT= cardiothoracic; GA= gestational age at first foetal echocardiogram; IUD= intrauterine death; IVC= inferior vena cava; PDA= patent ductus arteriosus; PS= portal
sinus; RA = right atrium; UV = umbilical vein; and VSD = ventricular septal defect
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