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Abstract
Background  Diagnosis of umbilical cord entanglement (UCE) by ultrasound (US) in monochorionic monoamniotic 
(MCMA) twins in the second and third trimesters is common. However, only a few cases have been reported on the 
diagnosis of UCE as early as the first trimester. Herein, we report a case of the earliest-ever sonographic diagnosis of 
UCE and demonstrate the feasibility of its diagnosis by US.

Case presentation  A 32-year-old gravida 2 para 1 woman conceived after assisted reproductive technology (ART) 
treatment. In transvaginal US examination at 8.5 gestational weeks, two embryos with regular heartbeats in the same 
amniotic sac and with only one yolk sac were demonstrated. The fetal crown-rump lengths were 20 and 21 mm, 
appropriate for 8.4 and 8.5 gestational weeks, respectively. HD-flow power Doppler 2D and 3D US demonstrated two 
tightly entangled umbilical cords of the two fetuses. Spectral Doppler US showed two different heart rates (162 and 
167 beats per minute) and blood flow in opposite directions from the point of entanglement of the two umbilical 
cords. This was consistent with a diagnosis of a first-trimester MCMA pregnancy with UCE. Missed abortion of the 
two embryos was diagnosed by US examination at 10.5 weeks, and the pregnancy was terminated by dilatation and 
curettage without further complications.

Conclusions  UCE in the first trimester may occur as early as eight gestational weeks, and its diagnosis by ultrasound 
is feasible. UCE diagnosed in the first trimester may be a poor prognostic factor.
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Background
Monochorionic monoamniotic (MCMA) twin preg-
nancy occurs when more than one fetus shares a single 
placenta and a single amniotic cavity. It results from a 
single fertilized egg and embryo splitting between 9 and 
13 days after fertilization [1, 2]. It is a rare event, with an 
estimated incidence of 8 per 100,000 pregnancies, con-
stituting approximately 1% of all twin pregnancies and 
approximately 5% of all monochorionic pregnancies [3].

The pregnancies of MCMA twins are associated with 
significantly increased complication rates compared to 
dichorionic or monochorionic diamniotic pregnancies. 
The risk of congenital anomalies in MCMA twins ranges 
between 15% and 25%, with a predominance of cardiac 
anomalies accounting for approximately one-third of all 
anomalies observed [1]. The high incidence of anomalies 
is explained by the delayed splitting of the embryo and 
hemodynamic fluctuations through extensive placental 
anastomoses [4].

MCMA twin pregnancy presents an enormous chal-
lenge following its accurate diagnosis, where the absence 
of an intertwin membrane results in a consistently fluctu-
ating fetal position. This results in an almost impossible 
task to label each of the two specific fetuses to provide 
continuity in assessments, especially in the absence of 
discordant growth or anomalies [2]. Although only 2–4% 
of MCMA twin pregnancies will develop twin-to-twin 
transfusion syndrome, it is hard to diagnose since, in this 
case, the typical combination of oligohydramnios and 
polyhydramnios is not present [5, 6]. The rate of preterm 
labor is high, and over 55% of all MCMA pregnancies will 
deliver before 34 W [3].

The fetal loss in MCMA twins is high, reaching 
30–40%. Most fetal deaths occur in the first and 2nd tri-
mesters of pregnancy. Nevertheless, even after 24 weeks 
gestation, the risk of fetal death is nine times higher in 
MCMA twin pregnancies (9%) than in dichorionic twin 
pregnancies (1%) [7, 8]. In a prospective observational 
study of 18 MCMA pregnancies, the overall perinatal 
loss after excluding conjoined twins, twin reversed arte-
rial perfusion, and twins with discordant anomalies - was 
11.1% after 16 weeks and 5.9% after 20 weeks of gestation 
[9]. When fetal death occurs in MCMA twin pregnan-
cies, both twins usually die. 80% of pregnancies compli-
cated by spontaneous fetal death have a double death, 
whereas 20% involve a single death. In the presence of a 
single death, the risk of severe brain injury to the surviv-
ing twin is very high (57%) [5].

In structurally normal MCMA pregnancies, fetal 
deaths are often explained by acute hemodynamic 
imbalances caused by extensive placental anastomoses, 
and they might be associated with tight umbilical cord 
entanglement (UCE) [10]. The rate of UCE diagnosed 
by ultrasound during pregnancy in MCMA twins ranges 

between 55% and 100% [9, 11]. UCE occurs when fetuses 
in the same amniotic space move around each other. This 
might be diagnosed during the second and third trimes-
ters. However, to date, only a few cases of UCE diagnosed 
in the first trimester have been reported [12–16]. Very 
early entanglement of the umbilical cord may expose the 
fetuses to the risk of blood flow compromise, potentially 
affecting pregnancy complications and outcomes. This 
highlights the importance of diagnosing UCE in the first 
trimester.

In addition, UCE may facilitate the early diagnosis of 
MCMA twins. Typically, in twin pregnancies, the deter-
mination of chorionicity is most reliable when under-
taken in the first trimester. Lack of visualization of the 
amniotic membranes between 7 and 9 gestational weeks 
allows the diagnosis of monochorionic monoamniotic 
twins. However, amnionicity assessment can be challeng-
ing before ten gestational weeks owing to the thin, often 
difficult-to-visualize amniotic membrane [17]. One yolk 
sac in a twin pregnancy may aid in diagnosing MCMA. 
However, it is a relatively unreliable tool since two yolk 
sacs can be present in up to one-third of such pregnan-
cies [18]. On the other hand, UCE is exclusively present 
in MCMA pregnancies since only in this case are both 
twins present in the same amniotic sac. Although the rate 
of UCE in the first trimester in MCMA twins is unknown, 
its demonstration in the first trimester may enable early 
diagnosis of MCMA pregnancy. Since MCMA pregnancy 
is associated with significantly increased complications, 
accurate diagnosis of chorionicity and amnionicity in the 
first trimester is paramount to ensure appropriate man-
agement and follow-up.

To the best of our knowledge, only six cases of first-tri-
mester UCE have been reported in the medical literature 
[12–16]. In the present study, we report a representative 
case of UCE diagnosed at 8.5 weeks gestation to dem-
onstrate the mode and feasibility of diagnosing this phe-
nomenon by ultrasound (US) in the first trimester. It is 
the earliest case of a UCE report in the literature. In addi-
tion, we reviewed all the reported cases of diagnosis of 
UCE in the first trimester to evaluate the significance of 
first-trimester UCE on pregnancy outcome.

Case presentation
A thirty-two-year-old gravida 2 para 1 woman was admit-
ted to our US unit for evaluation of her first-trimester 
twin pregnancy. In the current pregnancy, she underwent 
assisted reproductive technology (ART) treatment due to 
polycystic ovary syndrome and her partner’s low sperm 
count. She conceived after the transfer of two frozen-
thawed blastocysts. In her seventh week of pregnancy, 
US examination demonstrated two intrauterine sacs, one 
empty and the other containing two fetal poles with posi-
tive heartbeats. This was consistent with the implantation 
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of one embryo that vanished while the other embryo 
was successfully implanted and split into monozygotic 
twins. A transvaginal US examination at 8.5 weeks gesta-
tion revealed two embryos with regular heartbeats in the 
same amniotic sac; only one yolk sac was imaged (Fig. 1).

The fetal crown-rump lengths (CRL) were 20 and 
21  mm, appropriate for 8.4- and 8.5-week gestation, 
respectively. The two fetuses’ tightly entangled umbilical 
cords were demonstrated by 2D, 3D multiplanar, 3D HD, 
and 3D HD-live power Doppler flow ultrasound modali-
ties (Fig. 2).

Spectral Doppler ultrasound showed two different 
heart rates (162 and 167 beats per minute) and simulta-
neous counter-arterial blood flow directions at the point 
where the two umbilical cords were entangled (Fig. 3).

Two distinct insertion sites of the umbilical cord of 
each fetus to the placenta were demonstrated by 2D HD 
Doppler mode, 8 mm apart (Fig. 4).

This was consistent with a diagnosis of a first-trimes-
ter MCMA pregnancy with UCE. In US examination 
at 10.5 weeks of pregnancy, the fetuses were shown to 
have entangled umbilical cords, and both were without 
a heartbeat. The CRLs were 31.7 and 31.8  mm, corre-
sponding to 10.0 gestational weeks. With the diagnosis of 
missed abortion, the pregnancy was terminated by dilata-
tion and curettage without further complications.

Discussion and conclusions
In the present case, to the best of our knowledge, we 
report the earliest-ever sonographic diagnosis of UCE. 
UCE probably depends on the movements of the fetuses 
around each other in the same amniotic sac. Fetal move-
ments begin in utero between 7 and 8 weeks, meaning 

our case occurred in the very first days after the onset of 
fetal movements [19]. The fact that the umbilical cords 
were inserted into separate and distant sites of the pla-
centa reduces the probability that the UCE was devel-
oped de novo (Fig.  4). Previously, the earliest cases of 
UCE were reported at ten weeks of pregnancy [13–15]. 
At this gestational week, the CRLs of the fetuses are 
approximately 30 to 40  mm, which is approximately 50 
to 100% longer than the 20  mm in our case [20]. How-
ever, despite the pregnancy’s small size, we could visual-
ize UCE clearly by transvaginal ultrasound, including two 
separate heartbeats demonstrable in the spectral Doppler 
examination (Fig. 2). Thus, our case establishes the feasi-
bility of UCE diagnosis at a very early stage of pregnancy 
and its potential utility for the early diagnosis of MCMA 
pregnancy.

In a review of the literature on umbilical cord entangle-
ment in the first trimester, our case is only the seventh 
reported case over 24 years (Table  1) [12–16]. At least 
2 of the 7 cases (28%) were achieved via assisted repro-
ductive technology (ART). The sonographic diagnosis of 
UCE was performed between the 8th and 13th weeks. 
The earliest sonographic diagnosis of UCE was at 8  W 
(our case). UCE was diagnosed in only 1 case (our case) 
of 3 (33%) US examinations performed at 8 W. In 4 of 7 
cases (57%), no UCE was identified in the previous US 
performed one to two weeks earlier. Four of the 7 cases 
had missed abortion (57%), all of them of both fetuses 
simultaneously. One of the seven cases (our case) (15%) 
had early missed abortion at the 10th week of gestation, 
and 3 of the 7 cases (43%) had late missed abortion at 
14–19 W. In three of the 7 cases (43%), the patient gave 
birth to two healthy newborns.

The incidence of MCMA pregnancies is significantly 
increased by ART involving embryo manipulation and 
assisted hatching [21]. Almost 2% of pregnancies con-
ceived with ART are monochorionic, and approximately 
one-third of them are MCMA pregnancies [22]. Accord-
ingly, at least 2 of the 7 cases in our series (28%) followed 
ART. However, whether ART is a risk factor for early 
UCE is unclear.

In this small series of the present review, we found that 
four out of seven (57%) cases ended in missed abortions. 
This rate is similar to the 52% spontaneous miscarriage 
rate of 48 MCMA twins after a normal 1st -trimester 
scan and before 22  W [7]. However, in another larger 
series of 55 MCMA twins, the rate of fetal loss before 24 
weeks was much lower (22%) [8]. The high rate of fetal 
loss in our review may be due to the small number of 
cases or the higher rate of missed abortions in the very 
early stage of pregnancy. However, in our series, both 
fetuses were lost together, and three cases were lost in the 
second trimester. These facts may imply that early UCE 
can impair fetal circulation at higher rates than in UCE, 

Fig. 1  2D US at 8.5 weeks demonstrates two fetuses in the same amniotic 
sac with only one yolk sac
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which appears at later stages of pregnancy. This knowl-
edge may influence pregnancy management after an early 
diagnosis of UCE in the first trimester. If the chance of 
missed abortion is significantly high following the first 
trimester UCE diagnosis and the rate of pregnancy com-
plications is very high - early termination of pregnancy 
might be considered. However, it remains to be demon-
strated in larger series if this is the preferable option – 
especially in cases of pregnancies achieved via ART.

In MCMA pregnancies characterized by structurally 
normal fetuses, fetal demise is frequently attributed to 
acute hemodynamic perturbations precipitated by sig-
nificant placental anastomoses. Fetal demise may also be 
associated with the presence of UCE [10]. In their review 
of five articles published between 2001 and 2006, Rossi et 
al. concluded that cord entanglement does not contribute 

to prenatal morbidity and mortality in monoamniotic 
twin pregnancies. However, the overall rate of US diag-
nosis of UCEs in their series was as low as 55% [11]. On 
the other hand, in the Dias et al. review, the rate of prena-
tal US diagnosis of UCE increased from 57 to 100% from 
2003 to 2010, respectively [9]. Their prospective obser-
vational study diagnosed UCE at 11–16 weeks gestation 
in all 18 MCMA cases using B-mode and color Doppler 
ultrasound (9). This can be related to the improvement 
in the quality and technology of the US equipment. Thus, 
the relationship between pregnancy outcome and UCE 
might not rest on whether there is UCE, since it might be 
diagnosed today in up to 100% of MCMA pregnancies. 
It is possible that the real question should be when UCE 
occurs during the course of pregnancy. Based on the 
results of our literature review, we may hypothesize that 

Fig. 2  Various ultrasound Doppler techniques demonstrate umbilical cord entanglement. A. 2D power Doppler shows the entangled cord point. B. 3D 
multiplanar power Doppler ultrasound displays the connection between the entangled point of the fetal umbilical cords and the two fetal hearts and 
circulations. C. 3D HD power Doppler flow highlights the bidirectional flow of the two entangled cords and the different fetal circulations. D. 3D HD-live 
power Doppler flow depicts the entanglement of two separate umbilical cords
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the earlier the UCE, the worse the outcome. If true, this 
emphasizes the importance of first-trimester UCE diag-
nosis in MCMA twin pregnancies.

In conclusion, our study demonstrates the feasibility 
of first-trimester demonstration of UCE, the potential 
role of this demonstration as a tool for early diagnosis of 
MCMA twin pregnancy, and the potentially bad prognos-
tic factor of UCE diagnosed as early as the first trimester. 
Larger series are necessary to establish the prognosis of 
first-trimester UCE and the recommended management 
of such cases after early diagnosis.

Fig. 4  Two sequential images demonstrate the distinct insertion site of the umbilical cord of each fetus to the placenta. A. the insertion site of one fetus’s 
umbilical cord using 2D Power Doppler mode (white arrow), while the other is shown without Doppler imaging (yellow arrow). B. The insertion site of 
the other fetus is displayed using Power Doppler (white arrows), with the corresponding site of the first fetus shown without Doppler (yellow arrow)

 

Fig. 3  Spectral Doppler demonstrating two different arterial heart rates with opposite blood flow directions (A) and simultaneous counter-arterial blood 
flow directions (B) at the point of entangled cords (white and yellow arrows)
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