
Jenna Schermerhorn, DO

February 10, 2026

Systemic 
Venous 
Anomalies



2

Normal fetal venous anatomy and development
Persistent LSVC
Absent RSVC with persistent LSVC
Retroaortic innominate vein
Interrupted IVC
Agenesis of the ductus venosus
Persistent right umbilical vein
Umbilical Varix

Outline
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None

Disclosures
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- Liver sinusoidal connections 
with umbilical and vitelline 
veins

- Entire right umbilical vein 
regresses

- Proximal segment of left 
umbilical vein regresses

- Connection between distal left 
umbilical vein, ductus 
venosus, and proximal right 
vitelline vein to the right heart

Evolutionary Changes
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- Left anterior cardinal vein 
regresses

- Right anterior cardinal vein 
persists  right superior vena 
cava

- Left brachiocephalic vein 
connects your left sided 
venous system to the right 
side

Anterior Cardinal Veins
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Prevalence of 0.04%-0.5%, although may be 
more now since the screening guidelines have 
recommended 3VV and 3VTV

- 80-90% of cases have an associated RSVC

- Drainage:

- Coronary sinus
- Partially unroofed coronary sinus
- Directly into left atrium

- Isolated finding

- Associated with CHD
- Heterotaxy
- ASD

- VSD
- AVSD
- Conotruncal defects (TOF)
- Left sided obstructive lesions

Persistent LSVC

https://obgynkey.com/anomalies-of-systemic-and-pulmonary-venous-connections/
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3 Vessel Trachea View (3VTV)

https://onlinelibrary.wiley.com/doi/full/10.1002/jum.15067
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LSVC 3VV
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LSVC 3VTV
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LSVC Dilated CS
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LSVC A4C
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LSVC Sagittal
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Dependent on presence of associated CHD

If isolated:

- Dependent on left sided structures

Postnatal echocardiogram to confirm normal intracardiac anatomy

No long-term surveillance is currently recommended

Follow-up
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Potential Long-Term Sequelae
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LSVC with absent RSVC
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Rare – incidence not well known

Left brachiocephalic vein 
horizontal course crossing 
anterior mediastinum and 
descending obliquely towards 
the right and merging with the 
right SVC

Retroaortic Innominate (Brachiocephalic) Vein
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Isolated

Associated CHD:

- TOF (most common)

- ASD

- VSD

- PS

- Aortic arch anomalies

Retroaortic Innominate Vein
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Normal Sweep
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3VV/3VTV Retroaortic Innominate Vein

R

L
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Knowledge of commonly associated CHD

Isolated finding – normal variant

Unawareness can lead to surgical complications

Difficulty with placement of left sided central lines or transvenous 
pacemakers

Importance of a Retroaortic Innominate Vein
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Systemic Venous Development
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Occurs when there is an absent hepatic segment  infrahepatic IVC 
then makes connection with the azygous system

Interrupted IVC
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Prevalence of 0.2% - 3%
Isolated finding
Commonly associated with congenital heart disease:
- Heterotaxy Syndrome (Left atrial isomerism/Polysplenia Syndrome)
- Complete AV Canal Defect
- ASDs 
- VSDs
- Pulmonary Stenosis/Atresia
Abdominal wall defects:
-Omphalocele

Interrupted IVC
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Interrupted IVC and Heterotaxy Syndrome
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Interrupted IVC
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Dilated Azygous
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Interrupted IVC - Bicaval
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Interrupted IVC – 3VTV
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Systemic Venous Development
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Ductus Venosus – Venous 
structure that shunts umbilical 
venous return to the fetal heart

Review of venous anatomy

Ductus Venosus
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- Prevalence 0.04% - 0.2%
- Umbilical venous return occurs via 1 of 2 ways:
1. Intrahepatic – umbilical vein connects directly to the portal system 

(usually left portal vein)
2. Extrahepatic – umbilical vein connects to a venous structure outside 

of the liver (femoral or iliac veins, IVC, directly to the coronary sinus 
or right atrium, left atrium, renal vein, SVC, right ventricle).

- Loss of preferential streaming of umbilical venous return across the 
foramen ovale to the left heart

Agenesis of the Ductus Venosus
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When absent, high degree of association with structural abnormalities of the 
heart or chromosomal/genetic syndromes
Cardiac evaluation:
- Cardiomegaly (most common)
- VSD
- Valvar anomalies
- Pericardial effusion
- Coarctation
- DORV
- ASD

Agenesis of the Ductus Venosus
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Many other organ systems outside of the heart:

- MSK: Facial and limb anomalies

- GI: Diaphragmatic hernia, TE fistula

- Chromosomal: Turner Syndrome, T21, T18

- GU: Hydronephrosis, Ectopic Kidney

Agenesis of the DV
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Extrahepatic ADV
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Extrahepatic ADV



38

Dependent on associated abnormalities and type of umbilical venous 
drainage
- Intrahepatic – overall good prognosis
- Extrahepatic:

- Drainage site – direct umbilical vein drainage to the right atrium = highest risk
- Shunt diameter - combined cardiac output (CCO) exceeding 750 to 800 

mL/kg/min is high risk for development of fetal hydrops
- Presence or absence of portal venous system
- Associated structural heart defects
- Fetal Hydrops
- Chromosomal abnormalities

- Association with portal vein stenosis, benign and malignant hepatic 
tumors, hepatopulmonary syndrome

ADV - Prognosis
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PRUV – Left umbilical vein regresses and right 
remains open

Incidence  0.08% - 0.4%

Types: 

- Intrahepatic (95%) – better prognosis

- Extrahepatic – associated with absent ductus 
venosus

Typically an isolated anomaly

- Cardiac 8% (VSD, LSVC, single ventricle, 
CAVC, Truncus, TGA, TOF, R aortic arch)

- Placental/umbilical chord 7%

- GU 6%

- CNS 4%

- Chromosomal 1%.

PRUV
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*Gallbladder is MEDIAL to right UV*

Usually curves towards stomach

Usually retains a connection to the 
portal system (95% of cases)

PRUV
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Focal dilation of the umbilical vein from its entry in the abdominal wall 
to the portal system
- Extra-abdominal UV varices have also been reported
Incidence 0.04 – 0.1%
Diagnosis:
- Diameter exceeds 2 SD for the gestational age
- Diameter >9mm at term gestation
- Diameter 1.5x intrahepatic portion or >50% of non-dilated portion
Can be an isolated finding
Associated with aneuploidy (9-10% of cases)

Umbilical Vein Varix
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High association with anomalies: fetal 
aneuploidy, CV, GU malformations, 
diaphragmatic hernia, pulmonary 
sequestration, ventriculomegaly, 
echogenic bowel, sudden intrauterine 
demise (5-8%)

Prognosis dependent on factors:
- Diameter
- Presence of turbulent flow and thrombosis
- Associated fetal anomalies
- Growth parameters
- Isolated finding
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