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Prenatal ultrasonographic diagnosis and pregnancy outcomes of

absent ductus venosus
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[ Abstract] Objective To study the prenatal ultrasonographic findings of absent ductus venosus
(ADV) and its relationship with pregnancy outcomes. Methods Sonograms and clinical data of 21 ADV
cases who visited ultrasound diagnosis department of Obstetrics and Gynecology, Fudan University from
Jan 2017 to Feb 2020 were retrospectively reviewed. The cases of ADV were analyzed according to the
new classification of Achiron, et al’s: Type | was umbilical-systemic shunt (USS); Type I was ductus
venosus-systemic shunt (DVSS); Type [l was divided into Type |l a, intrahepatic portal-systemic shunt
(IHPSS) and Type Il b, extrahepatic portal systemic shunt (EHPSS). Fetomaternal clinical
characteristics and outcomes (postnatal follow-ups to 42 days) were investigated by means of medical files,
imaging documentation and telephone interviews (live birth, postpartum ultrasound, liver function, or

routine physical examination results) with the mothers. Results A total of 21 cases were identified in 3
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types: 10 (47.6%) with Type 1 ,7 (33.3%) with Type Il and 4 (19.0% ) with Type lll a. There were 6
cases (60% ) combined with cardiomegaly in type | , 2 cases (50% ) combined with cardiomegaly in Type
Il a, and there was no case combined with cardiomegaly in Type [I (P=0.012). A total of 16 cases
(76.2% ) were combined with intracardiac and extracardiac malformations, i.e., 9 cases (90% ), 4 cases
(57.1% ) and 3 cases (75%) in the three types, respectively (P=0.288). There were 3 cases with fetal
growth restriction, accounting for 10%, 28.6% and 0 in the three types, respectively (P=0.309).
Pregnancy outcomes: 5 cases were lost to follow-up; 9 cases with severe malformations were terminated of
pregnancy; the remaining 7 cases were born lively, 1 case (10% ), 4 cases (57.1%) and 2 cases (50%) in
the three types, respectively (P=0.077). Conclusion In this study, there were significant
ultrasonographic findings in three types of ADV. The incidences of cardiomegaly and intracardiac and

extracardiac malformations were higher in USS type cases with poor outcomes. Postnatal outcome was

associated with the types of ADV, the presence and severity of cardiomegaly, and associated

malformations.
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A&.B: Umbilical-systemic shunt (USS), 2D and Color Doppler image in the sagittal plane showing direct connection between umbilical vein

(UV) and right atrium (RA) (Case 4). C: Ductus venosus-systemic shunt (DVSS), Color Doppler image in the transverse plane showing

connection between intrahepatic umbilical vein (UV) and the left hepatic vein (LHV) (Case 12). D&E: Intrahepatic portal-systemic shunt

(IHPSS) , Color Doppler images in the transverse plane showing the vascular mass in the right lobe of the liver, which is a portal vein- hepatic

vein fistula. The lower edge is connected to the right portal vein, and the upper margin is connected to the right and middle hepatic veins (Case 21).
B1 #ESERIN=ZMEAINBSER
Fig1 Color Doppler ultrasound images of three types in ADV
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Tab 1 List of all cases with ADV : sonographic findings and pregnancy outcome

Type | : Umbilical-systemic shunt

Hydrops, ascites,

LIS 2wk UV-RA Yes / polyhydramnios, thickened PL / / Tor
Cardiac axis to the left, heart
2 25 22wk UV-RA Yes asymmetry (right sideis —— pyo oo pgp / Lost
bigger than left side), cardiac
hypertrophy, TR, VSD
Occipital
S meningoencephalocele, focal
3 28 133‘}(;71( UV-RA / Eeajri;};zlrgeiysgzgt side is calcifications, absence of right / TOP
&8 J radius and abnormal right hand ,
S16A%
22 wk .
4 37 2"; UV-RA Yes / Cleft lip and palate / TOP
15 wk . Omphalocele, SUV, short . LB
> 7 6d UVv-Ive Yes / torso, spina bifida occulta MCEDA (NND)
6 22 262"51{ UV-IVC / HLHS / / TOP
23 wk
7 27 6 d UVv-1ve Yes / / / Lost
s 28 VK yyvave Yes / ARAS, pericardial effusion, MCDA  TOP
4d dilated intracranial veins
s 25 20 wk UV—Ailiac / / Cystic hygrqma, bilateral / TOP
2d vein pleural effusion
w0 n 2 wk Uv- / Large VSD Interruption of IVC / TOP
4d azygos
Type Il : Ductus venosus-systemic shunts
nos0 2K pyany / / / / LB

1d
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(B 1)

12 28
13 22
14 27
15 22
16 29
17 30
Type lla:
18 23
19 37
20 34
21 36

27 wk

35 wk
1d

21 wk

3d

27 wk
4d

20 wk
4d

24 wk

Intrahepatic portal-systemic shunts

23 wk
6d

31 wk

37 wk

30 wk
6d

DV-LHV

DV-LHV

MHV

DV-IVC

DV-LHV

DV-LHV

RPV-
IvC

LPV-
LHV

Fistula of
PV-HV

Fistula of
PV-HV

/

/

Yes

Cardiac axis to the right,
PLSV, dilated CS

VSD, single atrium

Cardiac axis to the right,
VSD/overriding aorta,
PLSV, dilated CS

/

Cardiac axis to the left,

increased velocity of PA and
AO, MR, TR

Small AC and short FL,
esophageal atresia, absent of
GB, abdominal cyst, SUA,
short NB, polyhydramnios,
velamentous placenta

Large AC, hydrops, pleural
effusion, ascites,
hepatomegaly, dilated hepatic
veins, abnormal UA ,
polyhydramnios

Left subdiaphragmatic
calcifications, velamentous
placenta

FGR, caudal degeneration,
velamentous placenta

Short long bones

PRUA

Abnormal MCA ,
polyhydramnios

Yes

Yes

TOP

Lost

Lost

LB

LB

LB

TOP

LB

LB

Lost

CS: Coronary sinus; FGR: Fetal growth restriction; GA: Gestational age at diagnosis; HC: Head circumference; HLLHS: Hypoplastic left
heart syndrome; IVC: Inferior vena cava; LPV: Left portal vein; LHV: Left Hepatic vein; LB: Live birth; MCA: Middle cerebral artery;
MHYV : Middle hepatic vein; MCDA : Monochorionic-diamniotic twin; MR : Mitral regurgitation; NB: Nasal bone; NND: Neonatal death; PA:
Pulmonary artery; PRUV: Persistent right umbilical vein; RA: Right atria; SUA: Single umbilical artery; TOP: Termination of pregnancy;

TR: Tricuspid regurgitation; UA: Umbilical artery; UV : Umbilical vein; VSD: Ventricular septal defect.

F2 BERBADVREGIBERAMEIRERICE

Tab 2 The summary of sonographic findings and outcomes in ADV cases

Age (y)

GA at diagnosis (wk)

Cardiomegaly

Associated anomalies

FGR
Live birth

29.00£5.01

24.88+£6.03

16

29.10 + 4.98 26.86 + 3.58 32.50+ 6.45
22.39+5.60 25.19+5.20 30.55+5.48
6 0 2
9 4 3
1 2 0

1 (NND) 4 2

1.738
3.218
8.905
2.492
2.347

5.126

0.204
0.064
0.012
0.288
0.309

0.077

USS: Umbilical-systemic

restriction.

shunt; DVSS: Ductus venosus-systemic shunt; IHPSS: Intrahepatic portal-systemic shunts; FGR: Fetal growth
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