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Intra-abdominal umbilical vein varix (IUVV) is a focal dilata-
tion of the intra-abdominal umbilical vein.1 Most research
defined IUVV as a focal dilatation over 9mm or at least 50%
larger than the intrahepatic portion.1 IUVV is a rare condi-
tion, reported at 0.5 to 2.5 per 1,000 pregnancies.1 Recent
studies have shown favorable outcomes of isolated IUVVs in
term neonates.1However, the prognosis of IUVVs in preterm
neonates is unclear due to the limited number of patients.We
encountered a case of IUVV in an extremely low-birth-
weight infant (ELBWI) who developed severe consumptive
coagulopathy after birth.

Case

The mother was a 32-year-old primigravida with a medical
history of moyamoya disease. After confirmation of the
pregnancy, she was referred to our hospital at 13 weeks of
gestation because of her complication. Her pregnancy course
had no abnormalities until the second half of second trimes-
ter. However, at 23 weeks of gestation, dilatation of the
umbilical vein was detected in fetal ultrasonography. The
umbilical vein was dilated from the abdomen to the umbili-
cal portion of the portal vein, and the maximum diameter
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Abstract Recent studies have shown favorable outcomes for intra-abdominal umbilical vein
varices (IUVVs) in term neonates who have no other complications. Little is known,
however, about the prognosis of IUVVs in preterm neonates. We encountered a case of
IUVV in an extremely low-birth-weight infant who developed severe consumptive
coagulopathy after birth. The patient’s coagulation test normalized as the varix
spontaneously obstructed. Although life-threatening hemorrhagic complications
were avoided, a cerebellum hemorrhage was found in the brain magnetic resonance
imaging at the term-equivalent age. In a literature survey, coagulopathy was reported
in 4 out of 15 infants with IUVVs born before 34 weeks of gestation, including our
present case. Preterm infants with IUVVs may develop coagulopathy because of the
prematurity of their coagulation–fibrinolysis systems. Attention should be given to the
coagulation status of preterm neonates with IUVVs.
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was 9.4mm (►Fig. 1). Fetal ultrasonography detected no
other congenital abnormalities, and the case was followed
with a weekly ultrasound. The diameter of the dilated
portion of the umbilical vein remained unchanged, and the
varix showed no thrombosis. From 25 weeks of gestation,
fetal growth restriction and oligohydramnioswere observed,
and the mother was hospitalized for close observation of
fetal status. At 27 weeks of gestation, severe prolonged
deceleration was observed in cardiotocography. With a
diagnosis of nonreassuring fetal status, an emergency cesar-
ean section was performed.

A male infant was born with a birth weight of 613 g. The
Apgar scores were 3 at 1minute and 8 at 5minutes. With a
diagnosis of respiratory distress syndrome, the infant re-
ceived tracheal intubation and surfactant replacement ther-
apy. Upon admission to our neonatal intensive care unit, he
had petechiae all over the body and apparent bleeding from
the venous and arterial insertion sites. The laboratory tests
showed severe coagulopathy: prothrombin time >55 sec-
onds activated partial thromboplastin time >180 seconds
fibrinogen <20mg/dL, and D-dimer 26.3 μg/mL. The com-
plete blood count showed a low platelet level (31,000/μL). A
large varix of the intra-abdominal umbilical vein was ob-
served with abdominal ultrasonography after birth.

The infant was diagnosed with severe consumptive coa-
gulopathy, and transfusions of fresh frozen plasma (FFP) and
platelet concentrate (PC) were administered. The cause of his
severe coagulopathy was considered the consumption of
coagulation factors through the process of thrombus forma-
tion and fibrinolysis within the varix, but anticoagulant
therapywas not performed because of his apparent bleeding
tendency. His coagulation status gradually normalized as the
varix was obstructed with thrombosis. PC and FFP
transfusions were discontinued on days 1 and 3 of life,
respectively.

The total closure of the varix was confirmed with ultraso-
nography on day 7, and no thrombosis was found within the
portal vein. After the closure of the varix, the patient had no
recurrence of coagulopathy. The histopathology of the pla-
centa and umbilicus showed no abnormality. Although he

did not suffer from life-threatening hemorrhagic complica-
tions, a brain magnetic resonance imaging at term-equiva-
lent age showed a small hemorrhage in the cerebellum. The
patient was 18 months old (corrected age, 15 months) when
this report was written and had achieved age-appropriate
developmental milestones.

Discussion

To the best of our knowledge, this report is thefirst to present
a case of IUVV in an ELBWI. Our patient developed severe
coagulopathy requiring transfusion of FFP and PC. Fortunate-
ly, severe hemorrhagic complications did not occur except for
a small cerebellar hemorrhage.

The etiology of IUVV is considered as a developing condi-
tion rather than a congenital abnormality.1 Most IUVVs
develop in the extrahepatic portion within the abdomen,
which is the weakest part of the umbilical vein.1 In earlier
studies, fetal IUVVs were reported to be associated with the
increased risk of intrauterine fetal death (IUFD).1 The causes
of IUFD are unclear, but two possible mechanisms are
speculated: (1) fetal cardiac failure due to excessive preload
or (2) formation of thrombosis within the varix.2,3 Recent
cohort studies have shown favorable outcomes in term
neonates with isolated IUVVs; however, the prognosis of
preterm neonates with IUVVs remains unclear.

To review the previous case reports of preterm neonates
with IUVVs, we searched the Medline database with the
words “umbilical vein varix,” “umbilical vein aneurysm,”
“umbilical vein dilatation,” or “umbilical vein ectasia.” This
search produced 583 citations from 1985 to 2019. We
excluded the literature reporting cases of extra-abdominal
UVVs (n¼15), portal vein anomalies (n¼9), vitelline veins
(n¼6), umbilical artery aneurysms (n¼5), right umbilical
veins (n¼1), and articles not relevant to IUVVs (n¼473).
Thus, 74 publications were reporting IUVVs. From the 74
articles, we also excluded cases of non-neonates (n¼7),
review articles without new cases (n¼2), a duplicate case
(n¼1), and non-English articles (n¼7). Our final literature
pool contained 57 articles, from which we reviewed 547

Fig. 1 Fetal ultrasonography showing the umbilical vein in the longitudinal axis. The dilated portion of the umbilical vein (arrow) extends from
the umbilical ring (arrowhead) to the liver. The maximum diameter of the varix is 9.4mm. No turbulent flow was detected in color Doppler
imaging.
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cases. Of the 547 cases, 19 were preterm infants born before
34 weeks of gestation, and detailed clinical data were avail-
able in 14 of these cases.4–14 ►Table 1 summarizes gesta-
tional age, birth weight, and complications of 15 cases,
including the reported 14 cases and our present case. Gesta-
tional ages ranged from 27 to 33 weeks, and birth weights
were 613 to 2,150 g. Neonatal deathwas reported in one case
due to severe congenital anemia from α-thalassemia.13 No
patients had chromosomal abnormalities, but congenital
anomalies were found in three cases (one case with an atrial
septal defect and two cases with gastroschisis).6,8 Coagul-
opathy was reported in four cases (27%),9–11 and two cases
had intracranial hemorrhage.10 There were no apparent
differences in gestational age and birth weight between
the premature infants with coagulopathy and the ones
without coagulopathy. No cases of coagulopathy or hemor-
rhagic complications were reported in neonates born after
34 weeks of gestation (n¼528).

This study does not demonstrate the actual incidence
rates of coagulopathy in preterm and term infants with
IUVVs. However, because the reports of IUVV cases with
coagulopathy are limited to the neonates born before
34 weeks of gestation, preterm infants with IUVVs are
considered more susceptible to developing coagulopathy.
Coagulopathy associatedwith IUVVs is thought to be induced
by the consumption of coagulation factors during thrombus
formation and fibrinolysis within the varices.9 Preterm neo-
nates have significantly lower coagulation factors and coag-
ulation inhibitor activities than term neonates,15 and the
presence of IUVV in a neonatewith a premature coagulation–
fibrinolysis systemmay be associated with the development
of coagulopathy.

We have reported on our first case of IUVV in an ELBWI
infant who developed severe coagulopathy after birth. Other

case reports of coagulopathy existed in preterm neonates
with IUVVs. We should anticipate that preterm infants with
IUVVs have a risk of developing coagulopathy.
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