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Abstract
Background Thrombosis of one of the umbilical arteries is a rare complication of pregnancy and is associated 
with adverse pregnancy outcomes, including stillbirth and intrauterine growth restriction. Although extremely 
rare, umbilical artery thrombosis (UAT) in monochorionic diamniotic twins is difficult to diagnose prenatally and 
manage. UAT has a poor prognosis and is associated with an increased perinatal mortality rate. In most previous 
cases, emergency cesarean section was performed or intrauterine fetal death occurred at the time of UAT diagnosis. 
Case presentation: Herein, we report an extremely rare case of sequential UAT in monochorionic diamniotic twins 
diagnosed via ultrasound at 29+ 5 weeks of gestation in a 34-year-old woman. Following expectant management with 
intensive monitoring for 16 days, two healthy infants were delivered through an emergency cesarean section. UAT in 
both fetuses was confirmed by pathological examination. The mother and twins described in this case underwent 
long-term follow-up and are currently in good health without any complications.

Conclusions Based on our experience, we suggest that expectant management should be undertaken as long as 
the mother and infants are stable on ultrasonographic scans and are closely monitored. When UAT is suspected, we 
believe that the best delivery time should be determined by considering complaints of unusual fetal movements, 
non-stress test evidence, gestational age, amniotic fluid volume, and blood flow in the umbilical artery, middle 
cerebral artery, and ductus venosus. Obstetricians should ensure that the patients and their families are clearly 
informed about all potential risks of expectant management for UAT.
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Background
Umbilical artery thrombosis (UAT) is a rare but seri-
ous complication of pregnancy that is associated with 
increased perinatal morbidity and mortality rates, as 
well as adverse pregnancy outcomes, such as intrauterine 
growth restriction, intrauterine death, stillbirth, and neo-
natal death. The reported incidence of UAT ranges from 
0.0025 to 0.045% of gestations, and it has a poor progno-
sis [1]. Nonetheless, precise prenatal diagnosis and clear 
management of UAT are not yet fully understood. UAT 
in monochorionic diamniotic twins is extremely rare, and 
no case of prenatal diagnosis has been reported. Herein, 
we report a case of UAT in monochorionic diamniotic 
twins prenatally diagnosed via ultrasonography.

Case Presentation
A 34-year-old primipara (gestation, 3; parity, 0; abor-
tion, 2) who had spontaneously conceived presented to 
a local hospital for routine prenatal transvaginal ultraso-
nography. The patient had undergone induced abortions 
twice at 7 + weeks of gestation 2 and 7 years previously, 
and had no history of recurrent miscarriage or antiphos-
pholipid syndrome. Her medical, surgical, and family his-
tories were unremarkable. At 7 + 2 weeks of gestation, a 
monochorionic twin pregnancy was diagnosed. At 12 + 2 
weeks, ultrasonography showed a monochorionic diam-
niotic twin pregnancy with nuchal translucency thick-
nesses of 1.7 and 2.0  mm. At 22 weeks, two umbilical 
arteries and one umbilical vein were detected by con-
ventional color Doppler ultrasound in both twins, with 
umbilical cords marginally inserted into the placenta. No 
structural anomalies were observed in either twin. The 
results of oral glucose tolerance testing were negative. No 
abnormalities were identified until 28 weeks’ gestation.

During the third trimester, a routine ultrasound of 
fetus A at the local hospital showed a single right umbili-
cal artery, while the other umbilical cord carried a 
hyperechoic segment. This finding raised suspicion of 
spontaneous intrauterine UAT in fetus A. At 29 + 5 weeks 
of gestation, the patient was referred to our hospital, 
which is an academic tertiary referral care center. There 
were no obvious abnormalities with respect to maternal 
blood test results (including coagulation function and 
D-dimer assay), maternal blood pressure, amniotic fluid 
volume, and fetal growth. Color Doppler examination 
indicated normal blood flow in the umbilical artery, mid-
dle cerebral artery, and ductus venosus in the twins. The 
non-stress test for fetal heart rate monitoring showed 
responsive results.

The reason for the patient’s first admission at 29 + 5 
weeks of gestation was expectant management under 
strict fetal observation to prolong the gestational age as 
much as possible, improve the adverse pregnancy out-
comes, and avoid extremely preterm infant birth. Our 

expectant management included three components, as 
follows: (1) daily intermittent oxygen inhalation (twice 
daily for 30 min) and intensive monitoring of the twins, 
including fetal heart rate auscultation every 4  h, elec-
tronic fetal heart rate monitoring twice daily, and daily 
assessment of fetal movements; (2) ultrasound screen-
ing of the amniotic fluid volume and blood flow in the 
umbilical artery, middle cerebral artery, and ductus veno-
sus of the twins every 3 days to ensure the twins’ well-
being, with fetal growth biometry conducted every week 
until delivery; and (3) assessment of the maternal risk 
of thrombosis. The maternal risk factors for thrombo-
sis were assessed repeatedly at admission to the hospital 
and after delivery. This patient had only one risk factor: 
multiple gestation before delivery. Before admission, 
the patient had a clerical job and walked approximately 
7,000 to 8,000 steps to work each day. At 31 + 2 weeks 
of gestation, the patient experienced sudden a gush of 
fluid and irregular uterine contractions. Doppler ultra-
sound showed that the amniotic fluid depth of fetus A 
was reduced from 7.5 to 3.8 cm, while that of fetus B was 
maintained at approximately 6.7 cm. Preterm premature 
rupture of membranes of fetus A was diagnosed. Despite 
negative results on detailed examinations, including cer-
vical secretion culture and group B streptococcus culture, 
and exclusion of chorioamnionitis, the patient was at 
high risk for preterm labor. To manage the situation, bed 
rest was implemented, and the patient was administered 
a range of tocolytic therapies, including ritodrine to sup-
press uterine contractions, cefoxitin to prevent maternal 
and neonatal infections, and corticosteroids to accelerate 
fetal lung maturity.

Four days later, at 31 + 6 weeks, while following the UAT 
in fetus A, an ultrasound examination of fetus B revealed 
a single umbilical artery (SUA) at the level of the bladder 
(Fig.  1a, d). As the SUA could be seen during continu-
ous dynamic observation and changing fetal position, the 
possibility of UAT was considered (Fig. 1b, c, e, f). How-
ever, Doppler flow in both twins did not show any abnor-
malities. At 32 weeks, the patient reported an increase in 
fetal movements. Electronic fetal heart rate monitoring 
showed prolonged spontaneous decelerations, in which 
the heart rate of fetus A remained between 70 and 90 
beats per minute for > 2 min. UAT was highly suspected 
to be the cause of prolonged spontaneous decelerations 
in fetus A. After obtaining informed consent from the 
patient and her family, an emergency cesarean section 
was performed, and two healthy infants were delivered 
after 16 days of expectant management. During the sur-
gery, UAT was observed in one umbilical artery in both 
fetuses (Fig.  2a). In addition to the umbilical cords, the 
placenta was sent for pathological examination. Gross 
examination revealed two edematous umbilical cords 
that were dark red in color, appeared rigid, and were 
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marginally inserted into the placenta; the lengths of 
the umbilical cords were approximately 52 and 45  cm, 
respectively (Fig. 2b). The umbilical cord of fetus B was 
extremely torsional, with 20 laps. Histopathological 
examination did not demonstrate any thrombi or infarc-
tion of the fetal or maternal surfaces of the placenta. The 
cut surface showed one vein and two arteries in each 
umbilical cord, with one of the arteries displaying blood 
flow blockage. Pathological examination confirmed UAT 
in one of the arteries in both fetuses (Fig. 3a, b, c, d).

Female infant A was born with a birth weight of 1960 g, 
with 1-, 5-, and 10-min Apgar scores of 8, 9, and 9, 
respectively, and umbilical arterial pH of 7.413. In con-
trast, female infant B was born with a birth weight of 
1640 g, with 1-, 5-, and 10-min Apgar scores of 8, 9, and 
9, respectively, and umbilical arterial pH of 7.385. Due 
to their prematurity, both twins were transferred to the 
neonatal intensive care unit and required respiratory 

support. Fortunately, the twins experienced good post-
natal development without any serious complications 
and were discharged from the hospital on the 24th day of 
life, weighing 2080 and 2360 g, respectively. The cesarean 
section was an additional risk factor for venous throm-
boembolism after delivery in this patient. Low-molec-
ular-weight heparin (4,100 IU every 24  h) was injected 
subcutaneously 24 h after the cesarean section until dis-
charge. During close follow-up of the patient and infants 
for up to 18 months, no thrombotic events were observed 
in the mother, and there were no abnormalities in the 
physical, mental, and intellectual development of the 
twins. To date, they are alive and thriving.

Discussion and conclusions
Umbilical vessel thrombosis is a rare condition that 
is insidiously associated with serious complications 
of pregnancy, such as fetal distress, stillbirth, and 

Fig. 2 Clinical features of the patient. During the surgery, UAT (black arrow) was observed in both fetuses (a). Both umbilical cords were edematous, rigid, 
and marginally inserted into the placenta (b). The cord was extremely twisted 20 times in fetus B (red arrow)

 

Fig. 1 Cross-sectional views of ultrasound images at the level of the twins’ bladder at 31 + 6 weeks. The SUA blood flow images was shown on both sides 
of bladder of fetus A (a) and fetus B(d). Amidst continuous and dynamic umbilical artery blood flow observation and changing fetal position, there was 
still only one umbilical artery is visualized at the level of the bladder of fetus A (b,c) and fetus B (e,f). UAT should be seriously considered when only one 
umbilical artery is found for the first time in the third trimester
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hypoxic-ischemic encephalopathy. Umbilical cord throm-
bosis has been reported to occur in approximately 1 out 
of 1300 deliveries, 1 out of 1000 postnatal autopsies, and 
1 out of 250 high-risk pregnancies [2]. Although UAT 
rarely occurs, it has a worse prognosis. Furthermore, 
previous studies have reported that this disease mainly 
occurs in singleton pregnancies. UAT in monochorionic 
diamniotic twins is rare, with no reports of prenatal diag-
nosis, although good outcomes have been reported.

Previous studies have suggested that congenital umbili-
cal cord dysplasia, infections, increased maternal blood 
glucose levels, and maternal coagulation status are related 
to the occurrence and development of thromboembolism 
[3]. The etiology and specific mechanism of fetal UAT 
remain unknown due to the absence of reliable research 
data; nonetheless, this may be explained by Virchow’s 
hypothesis for thrombosis. Three key factors are respon-
sible for thrombosis: hypercoagulability, blood flow stasis, 
and endothelial injury [4]. Using logistic regression, Wu 
et al. recently revealed that maternal gestational diabetes 
mellitus and fetal umbilical cord abnormalities were also 
independent risk factors for UAT in their retrospective 

cohort study [5]. However, the study had major limita-
tions: first, the data collected were based on retrospective 
studies and registry data, and second, the generalizabil-
ity to a broader population with UAT remains unknown. 
Most reported cases of UAT were associated with umbili-
cal cord abnormalities, which can easily cause umbilical 
cord compression, leading to a reduction in blood flow 
and consequent thrombosis [6–8]. In this case, prolonged 
bedrest due to preterm premature rupture of membranes 
at 31 + 2 weeks and multiple pregnancies aggravated the 
hypercoagulable state. The twins’ umbilical cords were 
marginally inserted into the placenta; fetus B had a cervi-
cal umbilical cord loop, and the umbilical cord of fetus B 
was extremely torsional in 20 laps. Premature rupture of 
membranes long before term can be infectious. Although 
there was no positive culture result in this case, vascular 
endothelial injury might have been present, leading to 
the subsequent development of UAT in fetus B.

The incidence of SUA varies from 0.2 to 0.87%, and it 
is more common in women with multiple pregnancies 
[9]. The most widely accepted underlying explanations 
for an SUA include primary agenesis of one umbilical 

Fig. 3 Histology of the twin’s umbilical cord. Two umbilical arteries and one umbilical vein were detected of fetus A. Thrombosis of umbilical artery of 
fetus A, hematoxylin and eosin×25 magnification (a); ×100 magnification (b). Thrombosis of umbilical artery of fetus B, hematoxylin and eosin×50 mag-
nification (c). A white thrombus was found in the umbilical artery of fetus B, hematoxylin and eosin×50 magnification (d)
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artery, later thrombotic atrophy of one umbilical artery, 
or persistence of the original single allantoic artery in the 
body stalk [10]. Neonates with SUAs are at a high risk 
for congenital anomalies and chromosomal abnormali-
ties. The most common congenital anomalies associated 
with SUAs are renal anomalies, followed by cardiovascu-
lar and musculoskeletal anomalies [11]. In our case, non-
invasive prenatal testing of the patient indicated low risk. 
At 22 weeks, no structural anomalies were observed on 
conventional color Doppler ultrasound and fetal echo-
cardiography in either twin. Based on the ultrasound 
results of this patient, UAT should be considered when 
color Doppler ultrasound during the third trimester indi-
cates an SUA.

The characteristic ultrasound finding for UAT is an 
appearance similar to that of an orange grabbed by one 
hand, owing to an occluded artery that is parallel to the 
remaining artery and surrounded by the umbilical vein 
[7]. However, in our case, this sign was not observed. 
Instead, the ultrasound of fetus A showed a single right 
umbilical artery, whereas the other umbilical cord dis-
played a hyperechoic segment. At 31 + 6 weeks, ultra-
sound examination of fetus B revealed an SUA with a 
cervical umbilical cord loop. This patient was referred to 
our hospital at 29 + 5 weeks of gestation, which caused 
difficulties in diagnosing UAT. Ultrasonography is an 
essential and useful tool for prenatal diagnoses. UAT 
should be suspected when two umbilical arteries become 
one or a single artery is observed on ultrasonography. 
The number of umbilical arteries can be confirmed by 
evaluating blood flow at the level of the fetal bladder, and 
current and previous ultrasound images of umbilical cord 
vessels should be compared. Highly experienced obstetri-
cians and sonographers are required to make an accurate 
prenatal UAT diagnosis. Ultimately, the diagnosis of UAT 
is confirmed by pathological examination.

Previous studies have reported that emergency cesar-
ean section is commonly performed upon confirmation 
of UAT diagnosis during the third trimester [3]. When 
UAT is found at or near term, emergency cesarean sec-
tion with monitoring of abnormal fetal heart rate is pre-
ferred. However, when UAT accompanied by fetal growth 
restriction is detected in the second trimester, pregnancy 
management becomes challenging [12]. Obstetricians 
may hesitate to intervene when managing fetuses with 
UAT and often rely on their own experience and the fetal 
status to determine treatment options [13].

In the study by Wu et al., it was found that the expect-
ant management group did not have worse fetal outcomes 
compared to the urgent treatment group when current 
screening and therapeutic strategies were implemented 
[5]. Therefore, fetal protection should be considered for 
fetuses with very low gestational age, whereas urgent 
delivery is preferred for fetuses with higher gestational 

age to avert unnecessary fetal loss. For patients with UAT 
and good maternal and fetal status, particularly the pre-
term group with an urgent need to extend the pregnancy, 
expectant management with ultrasound screening and 
close fetal monitoring may be an alternative to emergent 
delivery [14], as seen in our case.

Owing to the rarity of fetal UAT and the limited 
research data, there is currently no consensus on the 
treatment strategy for fetal UAT. Herein, we share our 
experience with UAT in a monochorionic diamniotic 
twin pregnancy. Expectant management with intensive 
monitoring successfully rescued both twin fetuses with 
UAT. The patient underwent emergency cesarean section 
at 32 weeks of gestation after 16 days of expectant man-
agement with intensive monitoring due to acute fetal dis-
tress indicated by the non-stress test. Because of dynamic 
monitoring and timely intervention, our case had a good 
prognosis without complications. At long-term follow-
up, the twin sisters exhibited no neurological or cognitive 
impairments and are in good health. Based on this case, 
expectant management requires close observation of 
clinical symptoms (e.g., fetal heart rate, fetal movements) 
and ultrasound indices, such as fetal growth, amniotic 
fluid volume, and blood flow of the umbilical artery, 
middle cerebral artery, and ductus venosus, in addi-
tion to electronic fetal heart rate monitoring. Patients 
should be hospitalized for expectant treatment. When we 
encounter presentations of fetal intrauterine distress, an 
emergency cesarean section can be performed immedi-
ately, thus avoiding adverse perinatal outcomes such as 
stillbirth.

To our knowledge, expectant management may not 
necessarily be acceptable to patients with UAT, and sud-
den fetal death can still occur without foretelling signals. 
Obstetricians should ensure that the patients and their 
families are clearly informed about all potential risks of 
expectant management of UAT, and written informed 
consent should be acquired.
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