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Abstract: Diagnosis of potential umbilical cord compromise, namely, true knots of the 
umbilical cord and nuchal cords has been enabled with increasing accuracy with current 
enhanced prenatal sonography. Often an incidental finding at delivery, the incidence of true 
knots of the umbilical cord has been estimated at between 0.04% and 3% of deliveries. This 
condition has been reported to account for a 4 to 10-fold increase of stillbirth and perinatal 
morbidity of 11% of cases. Nuchal cords, commonly observed at the delivery of uncompro-
mised, non-hypoxic non-acidotic newborns occur more frequently with single nuchal cords 
noted in between 20% and 35% of all deliveries at term. Multiple nuchal cords are 
considerably less frequent, with decreasing frequencies inverse to the number of nuchal 
cord loops. While clearly single (and likely double) nuchal cords are almost uniformly 
associated with favorable neonatal outcomes, emerging data suggest that cases of ≥3 loops 
of nuchal cords are more likely to be associated with an increased risk of adverse perinatal 
outcome (either stillbirth or compromised neonatal condition at delivery). We define cases of 
a true knot of the umbilical cord, cases of ≥3 loops of nuchal cords, any combination of 
a true knot and nuchal cord, or any umbilical cord entanglement (nuchal or true knot) in the 
presence of a single umbilical artery, in singleton gestations as complex umbilical cord 
entanglement. Two concurrent developments, the increase in accuracy of prenatal sono-
graphic diagnosis of complex umbilical cord entanglement and recent data confirming fatal 
compromise of the umbilical circulation in approximately 20% of cases of stillbirth, suggest 
that establishing governing body guidelines for reporting of potential umbilical cord com-
promise, and recommendation of consideration for early-term delivery of select cases, may 
be warranted. This commentary will address current perspectives of prenatal diagnosis and 
clinical management challenges of complex umbilical cord entanglement. 
Keywords: prenatal ultrasound, complex umbilical cord entanglement, true knot of the 
umbilical cord, nuchal cord, clinical management

Introduction
For purposes of this commentary and suggested clinical management, we propose 
the definition of complex umbilical cord entanglement as those cases involving 
prenatal sonographic diagnosis of a true knot of the umbilical cord, cases of ≥3 
loops of nuchal cords, any combination of a true knot and nuchal cord, or any 
umbilical cord entanglement (nuchal or true knot) in the presence of a single 
umbilical artery, in singleton gestations. The complexity and potential occlusive 
hazards of this condition are depicted clearly in Figure 1.
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This commentary will outline emerging data pertaining 
to current (and potential future) imaging diagnostic cap-
abilities, review existing literature regarding increased 
adverse perinatal outcome associated with, and forward 
our proposed clinical management following prenatal 
sonographic diagnosis of complex umbilical cord 
entanglement.

Background
Although umbilical cord accidents preceding labor tradi-
tionally have been considered uncommon, recently pub-
lished data support that as many as 20% of stillbirths at 
autopsy result from compromise of the umbilical cord 
circulation.1–3 Among 121 reported stillbirths, umbilical 
cord pathology was the reported main cause of third- 
trimester stillbirth (33.33%) and overall total stillbirth 
(23.97%). Similarly, umbilical cord pathology was the 
third most common cause of second-trimester stillbirth 
(16.42%).1 A Finnish study in 2017 found that “severe 
constricting loops or knots” were the cause of 16/98 
(16.3%) of stillbirths.2 Most recently (2020), the NICHD 
Stillbirth Collaborative Research Network Group reported 
that of 496 stillbirths with the detailed cause of death 
analysis, using the INCODE (Initial Causes of Fetal 
Death) classification system 94 (19%, 95% CI 16–23%) 

resulted from umbilical cord abnormality, 27 (29%) either 
nuchal, body or shoulder umbilical cord entanglement, 26 
(27%) either knots, torsions, or stricture, and 5 (5%) had 
a prolapse of the umbilical cord.3

In 2008, suggested histopathology criteria reflecting 
restriction of umbilical cord blood flow in cases of unex-
plained stillbirth, were forwarded by Parast et al.4 These 
authors correlated clinical and autopsy findings with gross 
and histology placental data from a series of presumptive 
umbilical cord accidents, proposing minimal histology 
findings suggestive of compromise of umbilical cord 
flow, which included: vascular ectasia and thrombosis 
within the umbilical cord, chorionic plate, and/or stem 
villi. Overall, of 27/62 cases where death was considered 
other than cord accident, only 3/62 (11%) cases met all 
histology criteria for umbilical cord accident (89% speci-
ficity). Of the 25 cases of stillbirth with an unknown cause 
of death, 13/25 (52%) met criteria for an umbilical cord 
accident (P = 0.0038).4

Later in a separate study in 2012, the sensitivity and 
specificity of these criteria were assessed in an additional 
review of an independent set of stillbirths.5 Histopathology 
findings from 26 cases (in which cord accident was con-
sidered the cause of death) and 62 cases (in which the 
cause of death was not an umbilical cord accident), were 
assessed. Of the 62 stillbirth cases in which the umbilical 
cord was not the cause of stillbirth, only 4 (6%) met the 
complete criteria for umbilical cord accident (4% specifi-
city). Of the 26 cases with a cause of death attributed to an 
umbilical cord accident, 16 met the minimal criteria (62% 
sensitivity) and 12 met all the criteria (46% sensitivity).5 

These authors thus confirmed that the above-detailed his-
tology criteria correctly identify cases of cord accident as 
a cause of stillbirth with high specificity and concluded 
that these criteria are of potential clinical utility in estab-
lishing the diagnosis of an umbilical cord accident among 
stillbirths.5

The umbilical cord is a clear extension of the fetal 
cardiovascular system. Umbilical vessels (both umbilical 
arteries and umbilical vein) are protected by inherent ana-
tomical characteristics of the umbilical cord. These char-
acteristics include: umbilical cord length, Wharton’s jelly, 
two arteries, coiling, and overall suspension of the umbi-
lical cord (critical for fetal development) in protective 
amniotic fluid. Cumulatively these features contribute to 
protective buffering of the umbilical cord from compres-
sion, shearing and twisting forces during gestation and 
particularly, during uterine contractions and subsequent 

Figure 1 Complex entanglement of the umbilical cord following delivery by 
Emergency Cesarean Delivery for intrapartum non-reassuring fetal heart rate, 
during spontaneous labor at 40 and 5/7 weeks’ gestation. Note the true knot of 
the umbilical cord located within multiple loops of nuchal cord. Also note particu-
late meconium-stained amniotic fluid.
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fetal descent in the maternal pelvis and birth canal 
throughout labor and delivery.6 The presence of the Hyrtl 
anastomosis, a vascular shunt 1.5–2 cm in length located 
between the umbilical arteries and positioned 3 cm from 
the placental cord insertion (present in approximately 96% 
of umbilical cords), constitutes yet another protective 
mechanism from potential compression effects upon the 
paired umbilical arteries.6 The Hyrtl anastomosis equalizes 
pressures between the respective umbilical arteries prior to 
entering the placenta. The main function of this vascular 
anastomosis is to serve as a safety valve in the event of 
placental compression or potential blockage of one of the 
umbilical arteries. The presence of the Hyrtl anastomosis 
has been confirmed in a number of prenatal ultrasound 
studies.7–9 The “safety valve” protection from potential 
umbilical artery compression is clearly absent in the pre-
sence of a single umbilical artery (the most common true 
congenital anomaly of humans).6 It is precisely this loss of 
protection from potential umbilical artery compromise due 
to compression in fetuses with a single umbilical artery, 
which we address in extending the definition of complex 
umbilical cord entanglement to include any umbilical cord 
entanglement (nuchal or true knot) in the presence of 
a single umbilical artery.

Unimpaired blood flow through the umbilical cord may 
be in jeopardy of potential compromise in the presence of 
true knots of the umbilical cord or nuchal cord(s) or rarely 
a combination of both. A multitude of factors predispose 
to the formation of nuchal cord(s) and true knot(s) of the 
umbilical cord and include: long umbilical cords, polyhy-
dramnios, gestational diabetes, multiparity, post-term preg-
nancy, excessive fetal movements, marginal umbilical cord 
insertion and interestingly, male fetuses.9–12

Although true knots of the umbilical cord are relatively 
uncommon (fewer than 1% of singleton deliveries), these 
are associated with a 4- to 10-fold increased incidence of 
stillbirth. True knots of the umbilical cord often remain 
undetected at prenatal sonography due to the inability of 
ultrasound to depict the entire length of the umbilical cord. 
In contrast, nuchal cord(s) occur more frequently than true 
knots of the umbilical cord and are considerably more 
amenable to precise prenatal diagnosis. The incidence of 
nuchal cords increases with increasing gestational age, 
occurring in between 15.8% and 30% of all singleton 
deliveries.13–15 In 2005 Schäffer et al found an incidence 
of nuchal cords in term and post-term deliveries of 33.7% 
and 35%, respectively.16 It appears that the increased 
incidence of nuchal cord towards term may reflect 

increasing fetal activity concurrent with decreasing amnio-
tic fluid volume17,18 Multiple nuchal cords occur less fre-
quently (5% or lower for double nuchal cords), and 
overall, the incidence is inverse to the increasing number 
of nuchal cord loops.16,19,20, Dipple reported the incidence 
of a quadruple nuchal cord of 0.1% of all deliveries.20 

Unusual cases involving “high order” multiple loops 
of nuchal cord of 5,6,7,8,9 and 10 nuchal loops have all 
been documented.12,21–26 Of these anecdotal cases, the 
cases with 5, and 10 loops of nuchal cord, respectively, 
were associated with stillbirth most likely due to the multi-
ple nuchal cords.12,26 In the cases with 6, 7, 8, and 9 
reported loops of nuchal cords, respectively, cesarean 
delivery was necessitated, resulting live born 
neonates.21–25

Imaging
As mentioned earlier, nuchal cord(s) are depicted with 
relative ease at prenatal sonography. The fixed anatomical 
location of nuchal cords (fetal neck) is uniformly assessed 
directly with ultrasound throughout gestation, and is unaf-
fected by potential confounding factors including: mater-
nal obesity or amniotic fluid volume abnormalities (either 
oligohydramnios or polyhydramnios). Initially, prenatal 
sonographic diagnosis of nuchal cord was reported with 
real-time ultrasonography. Ranzini et al, in 1999 described 
the classic details of the “divot sign”, in which a marked 
“scalloping” indentation of subcutaneous tissue in the pos-
terior aspect of the fetal neck, resulting from pressure of 
the nuchal cord upon the fetal neck, was observed 
(Figure 2).27

Both improved sonographic resolution and widespread 
application of color and power Doppler, and three- 
dimension (3D) technologies, have resulted in increasing 
accuracy of prenatal sonographic diagnosis of nuchal cord-
(s), (Figures 2–4)(Figures 3–8).28–31 Current reported sen-
sitivity and specificity rates of prenatal diagnosis of nuchal 
cords range between 80% and between 96.8% and 87% 
and 96%, respectively.28–31 Nuchal cord(s) represent 
a dynamic condition in-utero and may form (single or 
multiple loops) and alternatively undergo spontaneous 
resolution. This dynamic status (formation and sponta-
neous reduction of nuchal cords) likely explains why 
100% prenatal sensitivity and specificity values in the 
prenatal sonographic diagnosis of this condition at deliv-
ery are unlikely.

In 2004, Ramon y Cajal and Martinez with color 
Doppler imaging reported a new sonographic sign of true 
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knot of the umbilical cord in five cases, in which an 
incomplete circle of umbilical cord surrounded the centric, 
axial or transverse section through the umbilical cord, “en 
face” in which the umbilical vessels were clearly depicted 
within the incomplete loop of cord.32

Prenatal sonographic diagnosis of a true knot of the 
umbilical cord is reported with increasing accuracy with 
wide clinical utilization of color and power and three- 
dimension sonographic technologies, with reported sensi-
tivities of between 62% (5/8)33 and 100% (3/3 and 5/5, 
respectively) in limited case series32,35 Prenatal sono-
graphic diagnosis of true knots of the umbilical cord is 

considerably more challenging than that of nuchal cord(s). 
This reflects a number of factors including; the inability to 
depict the umbilical cord throughout its entire length and 
the fact that a true knot may be obscured by the fetus and 
thus inaccessible to the sonographic beam. In addition, 
potential “clumping or clustering” of loops of umbilical 
cord may lead to a possible false-positive diagnosis. The 
accuracy of sonographic prenatal diagnosis of true knot the 
umbilical cord clearly depends on the presence of the knot 
in a visible area of sonographic insonation, awareness and 
experience of the sonographer, and the policy of the given 
sonography unit in reporting this diagnosis.

Complex Umbilical Cord 
Entanglement
As mentioned earlier, increased adverse outcomes asso-
ciated with true knot(s) of the umbilical cord are well 
established. In contrast, abundant evidence supports the 
usual lack of adverse neonatal outcome associated with 
single or double loops of nuchal cord.15,35,36 Recent 
reports, however, suggest a considerable increase in 
adverse neonatal outcome with ≥3 loops of nuchal 
cord.37–41

In 1995, Jauniaux et al compared perinatal outcomes of 
550 fetuses with nuchal cord at delivery with control 
fetuses matched for gestational age, maternal age and 
parity. These authors divided the fetuses with nuchal 
cords into two separate groups, those with single and 
those with multiple nuchal cords, respectively.37 Both 

Figure 2 Sagittal imaging of the fetal neck. Fetal cranium is to the right of the image. 
Real-time sonography depicting a quadruple nuchal cord. Note the prominent 
“divot sign” representing marked subcutaneous indentation of the fetal skin over-
lying the posterior aspect of the fetal neck, exerted by pressure of the four loops of 
nuchal cord upon the fetal neck. Also note that each of the larger umbilical veins is 
accompanied by two (smaller caliber) umbilical arteries, respectively.

Figure 3 Sagittal imaging of the fetal neck. Power Doppler imaging depicting 
a quadruple nuchal cord depicted in Figure 2. Note that each of the larger umbilical 
veins is accompanied by two (smaller caliber) umbilical arteries, respectively.

Figure 4 Sagittal image of the fetal neck. Fetal cranium is to the right of the image. 
Power Doppler depicting a triple nuchal cord.
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groups exhibited similar mortality rates, umbilical artery 
pH levels <7.16, umbilical venous pH < 7.2 and Apgar 
scores of below 7 at 5 and 10 minutes.37 These authors 
however did report a significantly higher incidence of 
1-minute Apgar scores below 7, meconium, emergency 
Cesarean delivery, neonatal resuscitation and NICU 
admission among the nuchal cord group. Of note, multiple 
nuchal cords were the primary factor for the higher inci-
dence of these complications and notably, the etiology for 
the three cases of stillbirth, whom all presented in the 
preceding week with decreased fetal movements.37

A number of publications concur with less than optimal 
outcomes regarding multiple (≥3) nuchal cords. Recently, 
in 2019 Schreiber et al presented a retrospective cohort 
analysis of 42,798 women with singleton, vertex vaginal 
births between 24 and 43 weeks’ gestation, reporting 3809 
(8.9%) women with single nuchal cords, 1035 (2.42%) 
with double nuchal cord and 258 (0.6%) with three 
loops.38 These authors reported that nuchal cord with 
three loops compared to no nuchal cord was associated 
with a higher incidence of stillbirth (1.9%), Apgar scores 
lower than 7 at 1 and 5 minutes (7.4%, and 2.3%, respec-
tively), and a 17.5% higher rate of operative vaginal births. 
Fetuses with a nuchal cord of 2 or 3 loops were associated 
with considerably higher incidences of impaired fetal 
growth (10.2% and 11.6%, respectively). Multiple logistic 
regression analysis revealed that nuchal cord with three 
loops was an independent risk factor for operative vaginal 
delivery and 1-minute Apgar scores lower than 7. Of note, 
single nuchal cords were not associated with adverse peri-
natal outcomes.38

In 2018, Mariya et al analyzed 2156 term deliveries, 
assessing in addition to the nuchal cord, neonates with 
trunk and limb cord entanglement, classifying cases into 
three groups, no loop (n=1458), single loop (n=594), and 
multiple loops (n=104).39 Umbilical artery pH levels and 
base excess levels were considered significantly “unfavor-
able” (P=0.002, and P<0.001, respectively) among entan-
glement cases notably in the multiple loops group.39 The 
need for oxygen supplementation at delivery was signifi-
cantly higher among neonates in the multiple loops group 
(P<0.001).30

In 2008, Önderglu et al determined that oligohydram-
nios, impaired fetal growth, intrapartum abnormalities and 
1-minute Apgar scores lower than 7 were not significantly 
different between cases with versus cases without nuchal 
cords.40 However, these authors noted that umbilical cord 
pH (7.32 versus7.30, P=0.048), PO2 (37.4 ± 18.1, versus 

31.7 ± 14.4, P=0.01) and O2 saturation (57 ± 2.8 versus 
48.3 ± 20.4 P=0.005) were significantly lower in the 
nuchal cord group. In addition, the percentage of 1-minute 
Apgar scores lower than 7 were significantly higher in the 
group of neonates with multiple nuchal cords (31.3% 
versus 15.6%, P= 0.04). These authors suggested that 
while the presence of a single nuchal cord may negatively 
affect umbilical cord gases albeit without significant peri-
natal complications, the presence of multiple nuchal cords 
may considerably increase the likelihood of intrapartum 
complications and lower Apgar scores.40

In 2012, Hoh et al determined that multiple nuchal 
cords (≥3 loops) were associated with a higher incidence 
of intrapartum non-reassuring fetal heart rate, meconium- 
stained amniotic fluid, neonatal intensive care unit admis-
sion, and intrapartum emergency Cesarean delivery.41

In 2020, Sepulveda reported 10 singleton fetuses with 
triple nuchal cord after 24 weeks’ gestation (with 
a calculated prevalence of 1 in 506 or 0.2% of 
deliveries).42 Four cases detected after 36 weeks’ gestation 
underwent Cesarean delivery and a triple nuchal cord was 
confirmed at delivery. Women with prenatal sonographic 
diagnosis of triple nuchal cord at below 36 weeks’ gesta-
tion were followed expectantly. In 83% of these cases, the 
nuchal cord spontaneously reduced by at least one loop. Of 
8/10 cases delivered by Cesarean only in two of these 
deliveries, the presence of the triple nuchal cord was the 
sole indication for Cesarean.42

Two recent reports have addressed prenatal sono-
graphic diagnosis of coexisting true knot of the umbilical 
cord and nuchal cord.34,43 In 2017, we reported three third- 
trimester cases in which the true knot of the umbilical cord 
was located within the loop of the nuchal cord itself 
(Figure 5).34 In all three cases following administration 
of intramuscular antenatal steroids and admission for con-
tinuous fetal monitoring, prolonged fetal bradycardia led 
to emergency Cesarean delivery of non-hypoxic, non- 
acidotic, uncompromised infants. At delivery, all three of 
these uncompromised neonates exhibited coexisting 
nuchal cords with a true knot of the umbilical cord located 
precisely as depicted by prenatal ultrasound, within the 
nuchal cord loop.34

Further caution is likely warranted in the event of 
complex umbilical cord entanglement in the presence of 
a single umbilical artery, in that these fetuses lack the 
inherent decompression potential of the second (paired) 
umbilical artery. We previously observed the potential 
effect of lack of such an inbuilt compensatory system of 
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a single umbilical artery in a fetus with a double nuchal 
cord who required emergency Cesarean delivery at 31 
weeks’ gestation due to prolonged fetal bradycardia (fol-
lowing administration for fetal testing and intramuscular 
steroids to decrease overall prematurity-associated neona-
tal morbidities).44 We postulated that intermittent com-
pression or occlusion of a single umbilical artery might 
impair return of unoxygenated fetal blood to the placenta, 
beyond that which may occur following compression of 
one of the two umbilical arteries in a normally structured 
umbilical cord (with an intact second umbilical artery for 
maintaining delivery of deoxygenated fetal arterial blood 
to the placenta).44 As mentioned earlier in this commen-
tary, it is precisely this loss of protection from potential 
umbilical artery compromise due to compression in fetuses 
with a single umbilical artery, which we address in extend-
ing the definition of complex umbilical cord entanglement 
to include any umbilical cord entanglement (nuchal or true 
knot) in the presence of a single umbilical artery.

It is important to consider the (rarely) reported possible 
association between complex umbilical cord entanglement 
and fetal growth restriction.45–47 This is of special impor-
tance when the diagnosis of complex umbilical cord entan-
glement occurs in prematurity (or extreme prematurity) in 
that diagnosis of the latter may precede the fetal growth 
restriction, which may only become established/recog-
nized considerably later in gestation. Delivery in 

prematurity may in these rare occurrences, become indi-
cated due to matters relating to fetal growth restriction 
rather than the associated complex umbilical cord entan-
glement (or a combination of both of these 
conditions).45–47

Clinical Management
Although the precise percentage remains undetermined, it 
is clear that many (if not most) cases of fetuses with 
complex umbilical cord entanglement will not be affected 
and will not require delivery by Cesarean. 
Notwithstanding, it is clearly evident that the likelihood 
of potential stillbirth or neonatal compromise is increased 
among cases with complex umbilical cord entanglement. 
The question, therefore, remains, what actions, if any, are 
to be taken upon prenatal sonographic diagnosis of these 
conditions? Do we inform the patient? Is increased fetal 
surveillance warranted? Should delivery be considered? 
And if so, at what gestational age?48–50

In our unit in an inner-city teaching hospital, we are 
simply unwilling to withhold the potentially critical prenatal 
diagnosis of complex umbilical cord entanglement from our 
patients, as others have proposed/inferred.51–53 We therefore 
uniformly inform our patients of this condition in real-time 
upon diagnosis, irrespective of gestational age. Our patients 
are counseled in a fashion tapered to the details of their 
unique complex umbilical cord entanglement. Diagnosis in 
prematurity also requires detailed follow up sonographic 
assessments of fetal growth due to the previously discussed 
uncommon association of complex umbilical cord entangle-
ment and fetal growth restriction.45–47

Stillbirth in cases of umbilical cord accidents is attrib-
uted to obstruction of umbilical venous return from the 
placenta.6 It is therefore important to consider that in con-
trast to many other etiologies of stillbirth umbilical cord 
accidents are likely acute, and thus affected fetuses are less 
likely to benefit from the compensatory system of redistri-
bution of oxygenated blood towards essential fetal organs 
(central nervous system, heart and adrenal glands), as may 
occur in association with uteroplacental insufficiency.

It is our experience that patients far prefer to be 
informed and actively participate in decision-making 
regarding the potentially ominous prenatal sonographic 
finding of complex umbilical cord entanglement. 
Recognizing the regretful potential inadequacies/deficien-
cies of fetal testing (inability to completely avoid potential 
stillbirth especially in cases of umbilical cord compro-
mise) given the choice, our patients almost uniformly 

Figure 5 Sagittal imaging of the fetal neck. Fetal cranium is to the right of the image. 
Power Doppler imaging depicts coexisting true knot of the umbilical cord located within 
a nuchal cord (note the umbilical vein and two arteries seen “en face” within the almost 
complete umbilical cord circle). Reproduced from Sherer DM, Dalloul M, Ward K, et al. 
Coexisting true umbilical cord knot and nuchal cord: possible cumulative increased risk of 
adverseperinatal outcome. Ultrasound Obstet Gynecol. 2017;50(3):404–405. Copyright © 
2016 ISUOG. Published by John Wiley & Sons Ltd.34
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prefer to initiate delivery ≥37 weeks’ gestation in the 
absence of fetal compromise, unless warranted earlier 
(with other than pristine fetal testing of fetal growth 
restriction). Not disregarding the anxiety associated with 
the diagnosis of complex entanglement of the umbilical 
cord our patients find themselves empowered and appre-
ciative of the option to be assured of the early term 
delivery of a live-born infant without the (possibly mis-
leading/false) reassurance provided by intermittent (twice 
weekly) fetal testing until 39 weeks’ gestation. At gesta-
tional ages <37 weeks’ we recommend daily fetal move-
ment assessment, and twice-weekly fetal testing, while 
maintaining a low threshold for admission in select cases 
(subjective decreased fetal movements, growth restriction, 
oligohydramnios) for IM antenatal steroids (to decrease 
overall prematurity-associated neonatal morbidities), con-
tinuous fetal heart rate monitoring and delivery if/when 
warranted.34,44 Specifically, we do not hesitate to deliver in 
prematurity (preferably after IM antenatal steroids) if/ 
when indicated with the premise that preterm delivery is 
preferable to stillbirth, neonatal compromise at delivery 
and potential life-long sequelae of hypoxia/acidosis at 
delivery.

Governing Body Guidelines
The PRACTICE PARAMETER for the Performance of 
Standard Diagnostic Obstetrical Ultrasound of the 
American College of Radiology (ACR), American 
College of Obstetricians and Gynecologists (ACOG), 
Society of Maternal Fetal Medicine (SMFM), Society of 
Radiology of Ultrasound (SRU), ACR-ACOG-AIUM- 
SMFM-SRU, regarding the umbilical cord published in 
2018, simply states: “The umbilical cord should be imaged 
and the number of vessels in the cord documented. The 
placental cord insertion site should be documented when 
technically possible”.54 In a similar fashion, the 
International Society of Ultrasound in Obstetrics and 
Gynecology (ISUOG), does not address the topic of 
nuchal, true knots of the umbilical cord or complex umbi-
lical cord entanglement.55 Specific MR imaging criteria 
for utilization for a detailed depiction of umbilical cord 
entanglement (nuchal, true knots and complex entangle-
ment) remain to be determined.56 Current ACOG direc-
tives for indicated preterm birth fail to address the 
potential implications of complex umbilical cord entangle-
ment, or for that matter, the true knot of the umbilical cord 
(namely stillbirth) and do hence do not include and the 
possible option of early preterm delivery in this group of 

patients.57 In our opinion, despite the relative rarity of this 
diagnosis, absent directives constitute an omission, which 
requires amendment.

Summary
Respectfully, we believe that following a prenatal sono-
graphic diagnosis of complex umbilical cord entangle-
ment, it is both morally and ethically incorrect to 
withhold this information from the patient. It is our 
opinion that complete disclosure of complex umbilical 
cord entanglement should be conducted with the patient 
in real-time upon sonographic diagnosis. This counseling 
should be based upon available case-specific sonographic 
findings, and include the possibility of false-positive find-
ings (if/when appropriate), the importance of attention to 
fetal movements, planned frequent intermittent fetal test-
ing, and documented. Furthermore, we believe that in 
cases of complex umbilical cord entanglement that unless 
warranted earlier, consideration should be given to early- 
term delivery (induction of labor unless otherwise indi-
cated) ≥37 weeks’ gestation even in the absence of fetal 
compromise in an effort to negate the potential of still-
birth during the remaining 4 weeks of gestation. Thus, the 
option for early-term delivery should be left to the dis-
cretion of the patient and her physician. The above- 
outlined management we recommend (although at 
a considerably later gestational age) would be akin to 
the ACOG guidelines for the considerably earlier deliv-
ery of monochorionic monoamniotic twins between 32 
and 34 and 6/7 weeks’ gestation, secondary to umbilical 

Figure 6 Power Doppler imaging of complex umbilical cord entanglement in 
monochorionic monoamniotic twins at 27 weeks’ gestation.
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cord entanglement omnipresent in these rare pregnancies 
(Figures 6–8), and the associated increased risk of still-
birth due to umbilical cord entanglement.54

Accordingly, we suggest that consideration be given to 
amending current governing body guidelines for the timing 
of delivery to reflect such occurrences, thus providing 
patients with prenatal sonographic diagnosis of complex 
umbilical cord entanglement the option of early-term deliv-
ery ≥37 weeks’ gestation, if not clinically indicated earlier.57
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