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Rare Fetal Case of Absent Ductus Venosus With
Extrahepatic Drainage Into the Coronary Sinus
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Abstract

Absent ductus venosus (ADV) is a rare anomaly that is often associ-
ated with significant fetal anomalies and chromosomal aneuploidies.
Prognosis depends on the pattern of drainage of the umbilical vein
and the associated anomalies. The ductus venosus carries oxygenated
blood from the umbilical vein to the inferior vena cava and prevents
fetal high output heart failure by providing a resistor against placental
blood flow. This case demonstrates echocardiographic delineation of
a rare variant of ADV, with extrahepatic drainage from the left supe-
rior vena cava into the coronary sinus.
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Introduction

The ductus venosus (DV) is an embryologic vessel carrying
placental oxygenated blood to the fetal right heart. It branches
from the umbilical vein, traverses the liver, and empties into
the inferior vena cava (IVC) [1]. Within fetal circulation, oxy-
genated blood flows from the placenta through the umbilical
vein to the DV [2]. The DV contains smooth muscle, elastic
connective tissue and a sphincter at the origin of the DV that
serves as a fetal resistor against placental blood flow. While
the true incidence of an absent ductus venosus (ADV) is un-
known, it is identified in approximately 0.6% of fetuses re-
ferred for a fetal echocardiogram [3]. In cases of ADV, the in-
sertion of the umbilical vein may be described as intrahepatic
or extrahepatic [4]. In most patients, the umbilical vein drains
directly into the right atrium, however, the umbilical vein may
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also drain into other vessels such as the IVC, iliac vein, renal
vein, or portal circulation [5]. While these alternate pathways
may still provide some degree of resistance to combat placen-
tal overcirculation, extrahepatic drainage of the umbilical vein
has been associated with high-output heart failure, hydrops
fetalis, and portal agenesis [6]. Reported infant outcomes are
variable and may be dependent on the course of the aberrant
drainage. Here, we present a rare case of ADV that highlights
the fetal and postnatal course of ADV with a posterior extra-
hepatic course to a left superior vena cava, ultimately draining
into the coronary sinus.

Case Report

Investigations

A 19-year-old woman, gravida 1, presented to our facility for a
routine obstetric ultrasound at 25 weeks of gestation. ADV with
suspected extrahepatic drainage to a dilated coronary sinus was
diagnosed, and the patient was referred for evaluation by mater-
nal fetal medicine and fetal cardiology. Fetal echocardiography
at 30 weeks demonstrated ADV with an extrahepatic, aberrant
course of the umbilical vein posteriorly within the fetal abdo-
men. Careful interrogation of the large vessel demonstrated no
significant resistance to flow as it coursed superiorly along the
posterior leftward thorax, draining into the left superior vena
cava and finally into the profoundly dilated coronary sinus (Fig.
1). There was severe cardiomegaly with right atrial and right
ventricular dilation. The right ventricular systolic function ap-
peared low normal with a Tei index of 0.54, the left ventricular
systolic function was mildly diminished with a Tei index of 0.67
and shortening fraction of 17%. There was severe high-output
heart failure with a combined cardiac output calculation around
900 mL/min. There were no significant effusions, biphasic tri-
cuspid valve inflow Doppler, and normal umbilical artery and
venous Dopplers, though there was periodically visualized ret-
rograde flow in the aortic isthmus The umbilical cord had an
unusual thickened, dilated appearance on ultrasound.

Diagnosis

The case was discussed in a multidisciplinary conference with
fetal cardiology, obstetrics, maternal fetal medicine, social work,
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Figure 1. Fetal ultrasound findings in the patient with absent ductus venosus. (a) Four-chamber view with dilated right atrium and
ventricle and left SVC. (b) Four-chamber view with dilated coronary sinus connected to left SVC. (c) Left ventricular outflow tract.
(d) Right ventricular outflow tract. (e) Three-vessel trachea view with umbilical vein. (f) Three-vessel trachea view with umbilical
vein in color Doppler. (g) Sagittal view of left SVC. (h) Doppler of umbilical vein. A: anterior; Ao: aorta; CS: coronary sinus; L: left;
LV: left ventricle; PA: pulmonary artery; P: posterior; R: right; RV: right ventricle; SVC: superior vena cava; UV: umbilical vein.

genetics, and neonatal intensive care. Antenatal surveillance in-
cluded weekly outpatient sonographic monitoring for hydrops
fetalis, bi-weekly fetal echocardiograms, and monthly rate of
growth sonograms. At 26 weeks of gestation, an amniocentesis
was performed demonstrating a normal karyotype analysis (46,
XY) and a 24 kb deletion in the AH/ gene located on 6q23.3
on chromosomal microarray, corresponding with a fetal carrier
status for autosomal recessive Joubert syndrome. No neurologic
anomalies were appreciated on ultrasonography and molar tooth
sign was not present. The patient denied family history. Follow-
up targeted sonograms demonstrated normal fetal growth.

Treatment

At 32 weeks of gestation, maternal digoxin therapy was trialed
with the intent to augment fetal cardiac function. Digoxin load
was initiated but terminated prematurely when maternal heart
block was noted on telemetry. Fetal echocardiography at 34
weeks of gestation demonstrated increasing high output heart
failure, with combined cardiac output calculation around 1,200
mL/min. The right ventricular systolic function now appeared
mildly diminished and dyskinetic with a monophasic tricus-
pid valve inflow Doppler pattern and development of trivial
pericardial effusion and ascites. Due to these findings, delivery
was recommended to prevent progression of fetal hydrops.
The patient underwent induction of labor with resultant
uncomplicated spontaneous vaginal delivery. Pediatric resus-
citation team was present for delivery of the 2,494 g male in-
fant with Apgar of 8 and 9 at 1 and 5 min of life respectively.
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No positive pressure ventilation or supplementary oxygen was
required. Cord gas pH was 7.27 with a base excess of 6.1. The
newborn did not display any obvious signs of malformation.
The placenta was grossly normal. Placental pathology re-
vealed a hypercoiled umbilical cord, focal villous edema and
increased syncytial knots.

Follow-up and outcomes

A transthoracic echocardiogram was obtained shortly after
birth with findings that were consistent with severe cardio-
megaly and severe dilation of the right atrium, right ventricle,
and coronary sinus. Due to moderately decreased right ven-
tricular systolic function and mild tachypnea, the infant was
started on enteral digoxin and furosemide therapy. Within 1
week, the biventricular function appeared to improve, and the
finding of a persistent left superior vena cava was confirmed.
There was some concern that the tachypnea was also related to
pulmonary underdevelopment from the severe cardiomegaly
in utero. After 3 weeks of inpatient optimization, the infant
was discharged home on room air and outpatient heart failure
therapy with enteral digoxin and Lasix. At the 6-month follow-
up, the infant had normal growth and milestone development
with the plan to wean off cardiac medications.

Discussion

Comprehensive review of the literature revealed several retro-
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spective and prospective studies evaluating the incidence, pat-
tern of drainage and associated anomalies and chromosomal
abnormalities associated with ADV. A 2006 retrospective
review by Berg et al reported that intrahepatic drainage was
more common than extrahepatic drainage and had a signifi-
cantly more favorable prognosis. Additionally, 65% of fetuses
with ADV had associated anomalies, and 52% had fetal hy-
drops [7]. In contrast, Contratti et al found that extrahepatic
drainage was more common than intrahepatic drainage. The
incidence of major anomalies including chromosomal abnor-
malities was 24%, and the incidence of hydrops was 33% [8].
Associated anomalies across all reviewed studies included in-
creased nuchal translucency (NT), dilated IVC, polyhydram-
nios, oligohydramnios, intrauterine growth restriction, car-
diomegaly, Dandy-Walker malformation, esophageal atresia,
enlarged cisterna magna, Ebstein anomaly, Noonan syndrome,
and prune belly syndrome [4, 5, 8-11].

Several prior studies have reported that associated anom-
alies worsen the prognosis in a fetus with ADV. A 2018 sys-
tematic review of 340 ADV cases with associated anomalies
concluded increased outcomes of pregnancy termination, in-
trauterine fetal demise or neonatal death [10]. Similarly, a
retrospective study by Thomas et al found that none of the
identified cases of isolated ADV had perinatal loss or termi-
nation of pregnancy. They conclude that isolated ADV has
a favorable outcome regardless of intra- versus extrahepatic
pattern of umbilical vein drainage [6]. In 2011, a prospec-
tive screening study was performed that looked at the first
trimester ultrasound NT measurements. They found that 57%
had a NT greater than the 95th percentile. Almost half (42%)
were found to have an aneuploidy, the most common being
Turner syndrome. Interestingly, 81% of cases with AVD and
a normal NT resulted in a live healthy birth [9]. A 2014 re-
view by Chaoui et al described findings associated with a
poor prognosis as ancuploidies, syndromes, structural or
functional cardiac lesions, hydrops and extrahepatic course
of the umbilical vein [12].

In our case, careful attention was given to echocardio-
graphic assessment of ventricular systolic function using the
Tei or myocardial performance index, as well as the use of
two-dimensional and M-mode calculations of ventricular
shortening fraction. With the current fetal echocardiographic
ultrasound technology, there are limitations and no clear estab-
lished guidelines for fetal cardiac functional assessment com-
pared to postnatal transthoracic echocardiography; however,
these multiple described echocardiographic methods above
can be utilized in the fetus to complement subjective assess-
ments. In addition, calculations of left ventricular, right ven-
tricular, and combined cardiac outputs can better quantify the
progression of high-output heart failure throughout pregnancy.
It is well known that during most pregnancy, the right ventricu-
lar output is dominant, providing around 60% of the combined
cardiac output. There is an expected fetal physiologic transi-
tion as pregnancy progresses with decline in the relative pla-
cental blood flow as the third trimester progresses. The impact
of this expected transition in a fetus with ADV is unclear but
may suggest that a fetus in the third trimester is at highest risk
for development of fetal hydrops.

While there is no fetal interventional treatment for ADV
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beyond delivery, antepartum medical therapy to assist with fe-
tal contractility can be considered. Digoxin has an unclear spe-
cific mechanism for fetal tachyarrhythmias and heart failure
but has been shown to improve ventricular contractility in both
in infants and adults [13]. Thus far, there have been no cases
in the literature evaluating the use of maternal digoxin therapy
to treat fetal heart failure secondary to ADV. In this fetus, the
trial of maternal digoxin therapy was unable to be adequately
evaluated as the therapy was terminated prematurely due to the
development of maternal heart block. A retrospective case se-
ries published in 2018 revealed that maternal arrhythmias, in-
cluding heart block, occurred in 18.2% of women undergoing
treatment with digoxin alone or with another antiarrhythmic
[14]. Ultimately, late preterm delivery appeared to be the best
option for this fetus once ventricular dyskinesis, pericardial ef-
fusion, and ascites were noted. Fortunately, the infant did not
appear to develop any significant complications related to the
prematurity status, with a good outcome from a thorough mul-
tidisciplinary evaluation and follow-up.

ADV is a rare anomaly that is often associated with sig-
nificant fetal anomalies and chromosomal aneuploidies. Prog-
nosis depends on the pattern of drainage of the umbilical vein
and the associated anomalies. Careful echocardiographic and
ultrasound screening should be done with regular attention to
markers of worsening fetal heart failure and development of
fetal hydrops. Earlier delivery may be necessary to provide the
best postnatal outcome for the fetus, with hopes that eventual
cardiac recovery will occur over time once the fetal heart is
removed from the high output environment.
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