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Introduction: Umbilical artery thrombosis is a rare complication associated with poor perinatal outcomes. The incidence of umbilical
artery thrombosis in pregnancy is estimated from 0.0025% to 0.045%. Prenatal screening and diagnosis of umbilical artery thrombosis
is usually performed by ultrasonography. Up to now, no treatment consensus has been achieved.

Case Presentation: We present a case of dichorionic diamniotic twin pregnancy complicated with selective termination of one twin
with lymphoid cystic tumor at 14 weeks and 2 days of gestation and the alive twin occurred single umbilical artery thrombosis at 35
weeks and 6 days of gestation. The emergency cesarean section was performed after emergency admission. A healthy male baby was
delivered weighing 2690g with Apgar scores of 10 and 10 at 1 and 5 minutes, respectively, whereas the dead fetus weighed 10
g. Thrombosis was observed throughout one of the umbilical artery of the alive fetus. The woman and the infant are followed up
closely and both in good condition.

Conclusion: The number and morphology of umbilical arteries should be carefully observed during pregnancy. Individualized
management of umbilical artery thrombosis should be based on clinical conditions. Timely termination of pregnancy if necessary
could be suitable to improve adverse pregnancy outcomes.
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Introduction

The umbilical cord connects the fetus to the placenta and plays the role of gas exchange, nutrition, excretion and
metabolism." The incidence of umbilical artery thrombosis (UAT) is estimated from 0.0025% to 0.045% of gestations.>
Umbilical artery thrombosis is a rare complication associated with poor perinatal outcomes.® Prenatal screening and
diagnosis of UAT is usually performed by three dimensional ultrasonography with color Doppler and power Doppler. The
difficulty in treatment lies in choosing the right time of delivery. Up to now, no consensus has been reached. Umbilical
artery abnormalities should be detected in time to minimize the incidence of adverse outcomes. Timely termination of
pregnancy can be selected to reduce the adverse pregnancy outcome.

Herein, we reported a rare case of dichorionic diamniotic twin pregnancy complicated with selective termination of
one twin and the alive twin with single umbilical artery thrombosis in the third trimester. Additionally, we used a list of
keywords including “umbilical artery thrombosis”, “adverse pregnancy outcome”, “pregnancy”’, and “twin pregnancy” to
an extensive Medline search and conducted a literature review in English and Chinese. The study was approved by the

ethical committees of the West China Second University Hospital.
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Case Presentation

A 29-year-old woman, gravida 1, para 0, conceived dichorionic diamniotic twin pregnancy by in vitro fertilization
and embryo transfer. At 12 weeks of gestation, ultrasound examination showed one twin with cystic neck mass
(twin A), which was considered as lymphocystic tumor (Figure 1). Given this condition, the patient was
transferred to our department. Fetal ultrasonography confirmed that one twin with lymphocystic tumor and
generalized edema (twin A) and indicated one umbilical vein and two umbilical arteries in another twins’
umbilical cord (twin B) (Figure 2A). After extensively counseled by the multidisciplinary team, the couple
opted for selective termination of the lymphocystic tumor fetus (twin A). Selective fetal reduction by ultrasound-
guided intracardiac injection of potassium chloride was performed on twin A at 14 weeks and 2 days of gestation.
The couple refused chromosome examination in twin A, and amniocentesis was performed on twin B. The result
of chromosome microarray analysis of twin B was normal. The patient had no history of thrombotic disease or
related family history. The couple had no reported history of medication, hereditary disease, substance abuse or
family history of congenital anomalies.

After selective termination, the woman was followed up closely. Prenatal examination was performed regularly in our
department. Ultrasound examination during following pregnancy remained one umbilical vein and two umbilical arteries
in alive twin (twin B). The maternal prothrombin time, partially activated thrombin time and fibrinogen were all normal.

Ultrasound imaging of the umbilical cord in twin B revealed single umbilical artery at 35 weeks and 6 days of
gestation (Figure 2B). After emergency admission to hospital, an emergent cesarean section was performed. A healthy
male baby was delivered weighing 2690 g with Apgar scores of 10 and 10 at 1 and 5 minutes, respectively, whereas the
dead fetus weighed 10 g. The umbilical cord was about 70cm long and was extremely torsional in 30 laps. Thrombosis

twin B

Figure | Images of twin A and twin B at 12 weeks.

Figure 2 (A) Images of umbilical arteries in twin B at 14+2 weeks. (B) Images of umbilical arteries in twin B at 35+6 weeks.
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Umbilical cord on the side of twin B.

Figure 3 Images of the dichorionic diamniotic placenta and the umbilical cord of twin B.

was observed throughout one of the umbilical artery (Figure 3). Placental pathological examination revealed mild
chorioamnionitis, placental villous parenchyma with punctate calcification and small infarcts, excessive helices in the
umbilical cord and umbilical artery thrombosis.

The patient was discharged three days later. The baby is now 2 years five months old and is in good health.

Discussion

The umbilical cord connects the fetus to the placenta and plays a role of gas exchange, nutrition, excretion and
metabolism.! The umbilical cord comprises one umbilical vein and two umbilical arteries. Umbilical cord
thrombosis is a rare complication associated with poor perinatal outcomes. Umbilical cord thrombosis has been
reported to occur in approximately 1 in 1300 births, 1 in 1000 postnatal autopsies, and 1 in 250 high-risk
pregnancies.* Venous thrombosis alone occurred in 70% of cases, venous and arterial thrombosis in about 20%,
and arterial thrombosis in 10% of cases.” The incidence of umbilical artery thrombosis (UAT) in pregnancy is
estimated from 0.0025% to 0.045%.”

The etiology of UAT remains unclear. According to Virchow’s triad, conditions that predispose thrombosis include
reduced blood flow (stasis), changes in the vascular endothelial, and hypercoagulability.® Abnormal umbilical cord may
cause umbilical artery blood flow stagnation and thrombosis,”** including long cords, short cords, twining, compression,
hypercoiling, hypocoiling, strictures, cystics, vascular malformations and abnormal cord insertion. Hypercoagulability
may be associated with maternal genetic or acquired factors.” Inflammation can cause vascular endothelial damage,
leading to the pathogenesis of umbilical artery thrombosis, such as materno-fetal infections and some obstetric
complications.® UAT may result from umbilical cord vessels puncture or intrauterine transfusion. Donepudi et al reported
a case of UAT after repeated intrauterine transfusion due to severe fetal anemia secondary to Rh alloimmunization.'’
Shubha P et al also reported a case of dichorionic and diamniotic pregnancy, in which one of the twins died of UAT
caused by vascular endothelial damage.'' Alhousseini et al reported a case of UAT with severe fetal growth restriction,
and the newborn was seriously deficient in protein S after birth. They speculated that protein S may play an important
role in the formation of UAT.'? Although our case underwent selective fetal reduction in twin A and amniocentesis in
twin B, umbilical cord vessel puncture was not performed. We think that the etiology of UAT in this case was that the
umbilical cord was extremely torsional.

Prenatal screening and diagnosis of UAT is usually performed by ultrasonography. It can be confirmed by
postpartum pathological examination of the umbilical cord. According to the number of umbilical artery at the
level of the fetal bladder or in an axial view of the umbilical cord, it can be easy to identify.6 The transverse

International Journal of Women’s Health 2023:15 hetps: 1329
Dove:


https://www.dovepress.com
https://www.dovepress.com

Liu et al Dove

two-dimensional ultrasound scan of the normal umbilical cord showed three rings — one large ring, umbilical
vein, and two small rings, umbilical artery.” The two umbilical arteries should be described and recorded in detail
during pregnancy so that a sudden absence of blood flow signals can be used to detect intrauterine thrombosis.’®
Tanaka K et al'® reported the characteristic ultrasound finding of UAT, the occluded artery in parallel with the
remaining artery and surrounded by the uterine vein, which resembled an orange grabbed by a hand. We did not
find this characteristic ultrasound image in our case. We considered the diagnosis of UAT by the sudden
disappearance of umbilical artery blood flow signal.

UAT is easily misdiagnosed as single umbilical artery (SUA). SUA is the most common true congenital anomaly
present in humans."'* The incidence of SUA is between 0.63% and 1% of newborns,'* in which 15.4% presented other
malformations and/or chromosomal abnormalities.""'* The number of the umbilical arteries is widely used to detect SUA
during the first-trimester.'* Although the number of umbilical arteries can be determined by evaluating fetal bladder level
blood flow by color Doppler, it is difficult to distinguish primary hypoplasia from secondary obstruction in the case of
single umbilical artery. The “orange grab sign” is completely different from the cross section of primary hypoplasia and
can be appropriately distinguished.'® In addition, increasing the diameter of umbilical artery without changing the
diameter of vein is considered as the prenatal ultrasound feature of single umbilical artery.! Umbilical artery thrombosis
should be considered when the number of umbilical vessels decreases or a sudden absence of blood flow signals in the
third trimester.

Umbilical artery thrombosis is associated with adverse pregnancy outcomes.® Shilling C reported 7 cases UAT in
about 116,000 deliveries during 13 years. None of the live births had a normal neonatal course. Intrauterine death
occurred in 2 of 7 cases and 3 cases had intrauterine growth restriction.® UAT increases the risk of fetal death,
intrauterine growth retardation, meconium in amniotic fluid, acute fetal distress during delivery and emergency caesarean
section.” Fetal thrombotic vasculopathy Newborns with fetal thrombotic vasculopathy are most likely to have thrombo-
cytopenia in the first three days after birth, proving the severe systemic sequelae of diseases involving placental
thrombosis.'> Sato et al we reported 11 cases UAT, in which 3 cases occurred intrauterine growth restriction and 2
cases occurred intrauterine fetal death.” UAT may result in severe intrauterine growth restriction and chronic UAT should
be considered when no cause is found.®

Regarding the treatment of UAT, the difficulty lies in choosing the right time of delivery. Up to now, no consensus has
been reached. If ultrasonographic scans and fetal monitoring are stable, pregnancy can be prolonged under close
supervision. Selective cesarean section can be selected following antenatal corticosteroid therapy to prompt fetal lung
maturation.'® But Ying Zhu® pointed out that because the adverse outcomes, emergency section is still recommended in
the third trimester of pregnancy once UAT is diagnosed. Jing Wei et al® reported two cases of UAT which were given low
molecular weight heparin per day until the day of cesarean section. It is a trial treatment and the prophylactic use of low
molecular weight heparin in these pregnancies needs further evaluation.

Conclusion

In conclusion, UAT is a rare complication that results in poor fetal prognosis. Sonographers play an important role in
prenatal diagnosis. The number and morphology of umbilical arteries should be carefully observed during pregnancy. In
our case, an emergency cesarean section was performed immediately after the diagnosis of UAT with no complication in
the fetus and the neonate. Timely detection of umbilical artery abnormalities is important. Individualized management
should be based on clinical conditions and timely termination of pregnancy if necessary could be suitable to improve

adverse pregnancy outcomes.

Data Sharing Statement

The datasets used and/or analyzed during the current study are available from the corresponding author upon reasonable request.
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