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A b s t r ac t
The clinical significance of fetal intra-abdominal umbilical vein varix (FIUVV) remains unclear, and specific obstetric management
protocols have not yet been established. The aim of the present report was to demonstrate a case of FIUVV resulting in favorable
perinatal outcomes due to our clinical strategies. We suggest close management of cases with a fetal diagnosis of FIUVV, including
detection of the venous thrombus, Doppler velocimetry, and continuous fetal heart rate (FHR) monitoring. The timing of delivery
is arguable. Despite close fetal monitoring, unexpected acute fetal death occasionally may occur. We believe early delivery is
considerable in order to obtain a healthy infant.
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Introduction
Fetal intra-abdominal umbilical vein varix is defined as
the focal dilatation of the umbilical vein, characterized by
an increased diameter of ≥50% compared to the adjacent
umbilical vein or >9-mm dilatation of the intra-abdominal
segment of the umbilical vein.1,2 In normal fetuses, the
diameter of the umbilical vein increases in a linear manner
from 3 mm at 15 weeks to 8 mm at term.1,3 FIUVV can be
visualized in the fetal abdomen as a dilated anechoic lesion
located between the anterior abdominal wall and the inferior
edge of the liver.
The extrahepatic intra-abdominal portion of the umbilical
vein has the weakest supporting structures within the
umbilical circulation.3 Therefore, any condition that increases
umbilical venous pressure could potentially lead to dilatation
of the extrahepatic portion of the umbilical vein.3 The clinical
significance of FIUVV remains unclear. It is associated with an
unexplained high fetal mortality rate, thrombosis of varix leading
to fetal death, and other complications including hydrops.4
Herein, we report a case of FIUVV, without any other
sonographic morphologic anomalies, and discuss the
management of this case.

Case Description
A healthy 37-year-old pregnant woman (gravida 3, para 2)
who had a history of two previous full-term normal vaginal
deliveries was referred to our perinatal center at 29 weeks
of gestation due to the detection of an anechoic lesion in
the fetal abdominal cavity. Other than this lesion, no fetal
morphologic abnormalities were detected, and the fetus
was growing well. Sonographic evaluation of the anechoic
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lesion confirmed the presence of a venous dilation in the
intra-abdominal portion of the umbilical vein (Fig. 1). The
diameter of the umbilical vein was 9.8 mm at the initial
consultation. Color flow Doppler revealed bi-directional
flow in the dilated umbilical vein. Thus, a diagnosis of FIUVV
was made.
The diameter of varix had increased slightly to 10.8 mm
at 30 weeks of gestation, and color Doppler flow showed
laminar to turbulent flow at the site of the umbilical
vein varix. She was admitted to our perinatal center
at 32 weeks of gestation for daily evaluation, which
included FHR monitoring; biophysical profile scoring; and
ultrasonography including measurement of the FIUVV,
pulse-Doppler velocimetry of the umbilical cord blood
flow, and detection of the thrombus in varix using Superb
Microvascular Imaging (SMI; Canon Medical Systems,
Tochigi, Japan).
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The diameter of the varix was 11–12 mm at 32–33 weeks of
gestation, and varix became spindle-shaped. Venous velocity
at the umbilical ring at 32 weeks of gestation was 45 cm/s.
Although laminar to turbulent flow in the varix was observed
on color Doppler flow (Fig. 2), no clear findings of thrombus
were observed in the dilated vein even using monochrome SMI
(Fig. 3). Continuous FHR monitoring was performed due to the
detection of acute adverse changes, however, a non-reassuring
cardiotocographic (CTG) pattern was not observed.
In cases with isolated FIUVV, most have good outcomes,
while intrauterine sudden deaths (IUFD) were also reported
because blood clots formed in the FIUVV might embolize
suddenly umbilical vein flow. We considered this eventful
condition would occur unexpectedly, even when the
diagnosis of isolated FIUVV was made, acute accidental
embolization was not unavoidable completely. Thus,
after careful deep discussion with this pregnant woman
and family, we scheduled early delivery at 34 weeks
of gestation.

A cesarean section was performed. A healthy neonate,
weighing 2,393 grams, with Apgar scores of 8 at 1 min
and 8 at 5 min, was born at 34 weeks of gestation. No
abnormalities were evident during the physical examination.
No placental and umbilical cord abnormalities were detected.
No anomalies were detected on neonatal abdominal
ultrasound examination. The diameter of the umbilical vein
was approximately 5 mm without a thrombus.

Fig. 1: Ultrasound images of the fetal abdomen showing the
dilation of the fetal intra-abdominal umbilical vein at 29 weeks
of gestation (sagittal view). Arrow indicates the umbilical ring

Fig. 2: Color Doppler image of the FIUVV at 33 weeks of
gestation (transverse view). Spindle-shaped varix with laminar
to turbulent flow is visualized. Arrow indicates the umbilical ring

Discussion
In the present case, after diagnosis of FIUVV, daily sonographic
examinations and continuous FHR monitoring were
performed. Thrombus formation in varix and non-reassuring
fetal status did not occur. However, we considered that acute
accidental thrombosis was not avoidable completely, thus
early delivery was decided.
In the previous many reports, favorable neonatal outcomes
in cases of isolated FIUVV were reported1,5–11 where no

Fig. 3: Superb microvascular imaging of the FIUVV at 33 weeks gestation (transverse view). No thrombus is observed
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thrombosis developed and no associated morphological
anomalies were detected.3,10,12 On the other hand, IUFD were
also reported because blood clot formed in the FIUVV might
embolize suddenly umbilical venous flow.13 A study reported
that two cases developed thrombosis and eight cases occurred
IUFD in 167 cases of FIUVV.14 A case of an emergency cesarean
section for a non-reassuring CTG at 34 weeks of gestation has
been reported despite the absence of other complications.2
A case resulting in IUFD at 35 weeks of gestation, 3 days after
confirming a reassuring CTG pattern, was also reported.15
According to these previous reports, after careful deep
discussion with this pregnant woman and family, they decided
on early delivery in order to avoid sudden death. Similar
management has been suggested in the previous literature.16
Standardized perinatal management protocols for
FIUVV have not been established. However, the presence of
thrombus in varix should be considered when determining
the timing of the delivery. Although no evidence of thrombus
was found in the present case, we believe that the use of the
recent slow blood flow color Doppler method (SMI) provided
by Canon Medical Systems is helpful in detecting thrombus.
Since SMI significantly allows visualization of low-velocity
blood flow in vessels, SMI is a useful method to detect blood
clots in the vessels without using contrast media. In particular,
it is frequently used in the cardiovascular region. SMI has two
types of mode, color-coded (cSMI) and monochrome (mSMI).
cSMI is similar to the imaging method with color Doppler
which color-coded Doppler data plots on the B-mode image.
On the other hand, mSMI is a Doppler data plot with a B-mode
image, the phenomenon of running over the edge is limited.
Therefore, we think mSMI is suitable to detect a blood clot in
the small vessels. When actual clots exist in the vessel, mSMI
would depict avascular lesion defecting of blood flow in the
vessel. However, in the present case, scatters which indicate
normal blood flow with mSMI were filled up in FIUVV (Fig. 3).
As the aforementioned literature, the timing of delivery
is controversial in cases with FIUVV. Fetal death may occur
rapidly if a thrombus forms in varix despite a normal CTG
trace. Despite the use of continuous FHR monitoring and
the detection of adverse changes in fetal blood flow on
Doppler ultrasound, avoiding fetal morbidity and mortality
is challenging. We believe that the primary purpose of FIUVV
management is to avoid fetal death. Thus, early delivery at
34 weeks of gestation was also considerable.
As a limitation, the long-term prognosis, including
abnormal fetal neurological development, of fetuses with
FIUVV is also unclear. A previous study showed that umbilical
cord abnormalities, including decreased Wharton’s jelly, a
narrow cord, and a hyper-coiled cord, which can obstruct
umbilical venous blood flow, were significantly increased
in neonates with placental fetal thrombo-coagulopathy
(FTV) who later developed cerebral palsy.17 FIUVV may be
associated with FTV. Further prognostic research into the
presence of umbilical vein varix and congestion of venous
blood flow is also required.

We suggest close management in cases with a fetal
diagnosis of FIUVV, including detection of the venous
thrombus, Doppler velocimetry, and continuous FHR
monitoring. Though the timing of delivery is arguable,
in order to obtain healthy infant early delivery is also
considerable.
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