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Abstract

Context: The controversy about whether nuchal cord is a cause of concern and its
adverse effect on perinatal outcome still persists. Authors express varying views and
hence managing pregnancy with cord around the neck has its own concerns. Thus study
was carried out to find out the incidence of nuchal cord and its implications.

Method: This was a prospective, cross sectional, comparative study carried out in the
Kasturba Hospital of MGIMS, Sewagram a rural medical tertiary care institute. All
deliveries over a period of one year, were enrollled and studied for nuchal cord, tight or
loose cord, number of turns, fetal heart rate irregulaties, pregnancy and perinatal
outcome.

Results: Total women with nuchal cord in labour room were 1116 (2.56%) of which
85.21 percent had single turn around the babies neck. Most of the babies ( 77.96 %) had
a loose nuchal cord, however 22.04 percent had a tight cord. Cesarean section was twice
as common with nuchal cord. There was two times more risk of meconium stained
liquor in nuchal cord labours and 3 times risk of abnormal fetal heart rate patterns.
Apgar scores below 7 was more common in neonates with cord (33.42 %) as compared
to non nuchal cord (6.69%). Admissions in neonatal intensive care unit (33.42 %) and
neonatal mortality(4.39 %) were higher compared to their counterparts.

Conclusion: Nuchal cord is associated with varying degrees of intrapartum complications
such as fetal heart rate irregularities, meconium staining, low Apgar scores, increased
cesarean sections and increased incidence of neonatal admissions in intensive care unit.
Antenatal and intrapartum vigilance is imperative for positive pregnancy outcomes.

Keywords: Nuchal Cord; Cord around neck; Neonatal morbidity; Pregnancy outcomes.

Introduction

The umbilical cord, which is the principal connection between the fetus and the
placenta serves as a critical lifeline to the developing fetus, providing nutrients and
oxygen. However, cord problems occur when sometimes the cord may get wrapped
around the fetal neck in360 degrees and is called a nuchal cord [1]. Nuchal cords are
common, with a prevalence rate of 6% to 37% and the incidence increases with
advancing gestation age [2]. It appears to be a random event, with increased risk among
fetuses with excessive movement and/or a long umbilical cord [3]. Nuchal cord can be
single or multiple and tight or loose."Type A” cord wraps around the neck in 360 degrees,
wherein, the placental end crosses over the umbilical end, entangling the neck in an
unlocked pattern whereas in “Type B” pattern the cord cannot be undone and ends up
as a true knot. Here, the placental end crosses under the umbilical end, entangling the
neck in a locked pattern [4].
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The assumption that nuchal cord entanglement could
cause cord compression and thus intra-partum complication is
not recent. About 20%—60% of all foetal deaths are attributed
to foetal asphyxia. Nuchal cord accident comprises 5%-18% of
all foetal asphyxia cases, and 10% of stillbirth may be due to
umbilical cord complications [5]. Umbilical cord compression
due to tight nuchal cord may cause obstruction of blood flow
in the thin walled umbilical vein, while blood continues to be
pumped out of the fetus through the thicker walled umbilical
arteries causing hypovolemia, acidosis and anemia [1]. An
entangled cord around the neck may prevent progression of
the fetal head towards the pelvic outlet and may be associated
with a non reassuring fetal heart rate pattern thus contributing
to fetal distress and failure of induction [6].

With the advent of ultrasound, there is an increase in the
diagnosis of nuchal cord in fetuses and pregnant women
regularly request antenatal ultrasound scans to look for nuchal
cord in routine obstetric scans. However, the implications of
nuchal cords are controversial. Several studies have noted an
association between nuchal cords and adverse perinatal
outcome. In contrast, others find that umbilical cord compression
due to tight nuchal cords could be an incidental finding that is
seldom associated with perinatal morbidity. Henry et al in his
large series of 219,337 births with 6.6 percent nuchal cords
found no association with adverse neonatal outcome [7]. On the
other hand, in case reports and some small case series, nuchal
cords have been associated with fetal demise, impaired fetal
growth, meconium-stained amniotic fluid, and an increased
frequency of intrapartum fetal heart rate abnormalities,
operative delivery, low five-minute Apgar scores, and umbilical
artery acidemia. Hippocrates talked about nuchal cord as one of
the dangers of eighth gestational month, stating that a nuchal
cord persisting until term, will cause suffering to the mother and
either perish or bear difficulties to the fetus [8]. There are
instances in which fetuses with 3 to 4 loops of cord around the
neck have delivered uneventfully, vaginally, while some women
have to be delivered by caesarean section for foetal distress
caused by a single loop of cord around the neck. Many women
have requested elective caesarean sections because nuchal
cord has been detected on ultrasound scan. As the effect of a
nuchal cord on the outcome of delivery is controversial, this
study was planned to investigate the frequency of nuchal cords
and determine its effect on perinatal outcomes.

Methods

This was a prospective, cross-sectional, comparative study
done at Kasturba Hospital of Mahatma Gandhi Institue of Medical

variables used were meconium staining of liquor, rate of
instrumental and caesarean delivery and intrapartum fetal heart
rate (FHR) irregularities. As a measure of perinatal outcome Apgar
scorec<7 at 1 minute and 5 minutes and incidence of admission
in neonatal intensive care unit was also observed. Relevant data
was collected, cleaned, compiled, analysed and interpreted as per
study objectives. Data was analysed using SPSS version 21.

Results

There were total 7982 admissions in maternity ward and
5176 deliveries during the study period of one year. Total
women with nuchal cord in labour room were 1116(21.56 %) of
which 85.21 percent had single turn around the babies neck.
Most of the babies ( 77.96 %) had a loose nuchal cord, however
22.04 percent had a tight cord (table 1). Women with nuchal
cord had vaginal delivery in 50.32 % as compared to 70.73 % in
non nuchal cord women, and cesarean section was twice as
common with nuchal cord. There was two times more risk of
having meconium stained liquor in nuchal cord labours and 3
times risk of abnormal fetal heart rate patterns as compared to
non nuchal nuchal cord labours (table 2). Apgar scores below 7
was more common in neonates with cord (3342 %) as
compared to non nuchal cord (6.69%), 3 times more risk ( table
3). Admissions in neonatal intensive care unit were much more
common in neonates with cord around the neck (33.42 %) as
compared to their counterparts (6.69 %) and neonatal mortality
was high (4.39 %) with approximately 2 times more risk (table
4). Tight nuchal cord fared worse with a cesarean rate of 69.51
%, Apgar score less than 7 in 37.39 %, admissions in neonatal
ICU in 29.26 % and abnormal NST in 69.51 %, all of these were
significantly higher compared to loose nuchal cord. Reduced
variability (28.96%) and Tachycardia (25.79 %) were more
commonly seen as abnormal fetal heart rate patterns in fetuses
with loose nuchal cord, and Tachycardia (22.22 %), Bradycardia
(20.93%) and reduced variability were more common with tight
cord (19.88 %) (table 5).

Table 1. Ultrasonographic Nuchal cord - distribution according to
number of turns

Nuchal cord No Percentage
One turn 951 85.21
Two turns 126 11.29

Three turns 31 2.78

More than 3 turns 08 0.71

Loose cord 870 77.96

Tight Cord 246 22.04

Table 2. Pregnancy Outcome in Nuchal cord versus Non Nuchal
cord patients

Outcome Nuchal Cord Non Nuchal cord P value
Sciences, Sewagram between January to December 2017. All N=1116 N=4060
women admitted to the labour and delivery unit were enrolled in No % No %
the study and were studied for presence of cord around neck on Vaginal Delivery | 450 | 4032 | 2872 7073 | <0001
- . . Cesarean Section 624 55.91 1164 28.66 <0.001
ultrasound scans and at the time of delivery. Number of coils -
hether | iaht i licati fetal h Instrumental Delivery| 42 3.76 24 0.59 <0.001
whether loose ort|g t, intrapartum complications, feta . eart rate Clear Liquor 280 | 2301 3507 8637 | <0001
patternsand perinatal outcome were noted. The cases with nuchal Thin Meconium 289 | 2589 213 524 <0.001
cord at the time of delivery were taken as study group and the Moderate Meconium| 180 16.12 130 3.20 <0.001
cases without nuchal cord served as control group. Outcome Thick Meconium 167 | 1496 137 337 <0.001
variables between the two groups were compared. Outcome Abnormal NST 423 | 3790 494 1216 | <0.001
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Table 3. Neonatal Outcome in Nuchal Cord versus Non Nuchal Cord

Outcome Nuchal Cord Non Nuchal cord P value
N=1116 N=4060
Apgar <7 162 14.51 226 5.56 <0.001
Admissionin NICUTOr | 373 | 3342 | 272 | 669 | <0001
etal distress
Neonatal mortality 49 439 77 1.89 <0.001
Table 4. Outcome in Loose versus tight loop
Outcome Loose loop of cord | Tight loop of cord | P value
n=870 n=246
No % No %

Vaginal Delivery 517 59.42 75 3048 | <0.001
Cesarean Section 353 40.57 171 69.51 | <0.001
Apgar Less than 7 70 8.02 92 3739 | <0.001

Admission in NICU for | 121 13.90 72 29.26 | <0.001
birth asphyxia

Abnormal NST 252 28.96 171 69.51 | <0.001

Table 5. Patterns of Abnormal NST
NST Loose loop of cord n=252 | Tight loop of cord n=171
n % n %

Bradycardia 22 8.73 36 20.93
Tachycardia 65 25.79 38 22.22
Early Decelerations 42 16.66 22 12.79
Late decelerations 29 11.50 24 14.03
Variable Decelerations 21 8.33 17 9.94
Reduced variability 73 28.96 34 19.88

Discussion

Nuchal cords are notorious in the way that the outcome
of such preganncies is disputable. Many a times 3-4 loops of
cord around neck may deliver vaginally, however sometimes
a single turn of nuchal cord may prove hazardous and we may
have a still birth on our hands. It is thus, very important to
understand the implications of nuchal cord and devise a
strategy for safe childbirth and excellent outcome.

The present study reports an incidence of 21.56 % for
nuchal cord among women admitted in labour delivery unit.
Various authors have reported an incidence of 6-37 percent
[2]. The incidence of nuchal cords increases with increasing
gestational age. At term, reported incidence ranges from 15
to 34 percent in a large series [9]. Larson et al [10] reported an
incidence of 6% at 20 wks gestation and 29% at 42 weeks of
gestation. Henry et al found an incidence of 14.7 % in 166,318
deliveries [7]. Incidence of nuchal cord at the time of delivery
was 22.85% in Shrestha”s series [11]. Of 1254 neonates,
Tamrakar et al found that nuchal cord was present in 6.85% of
deliveries (n = 289). Of these, the incidence was 6.57% at
preterm, 49.13% at term, 39.79% at postdated and 4.50% at
postterm. Incidence of nuchal cord reported by Spellacy et al
[12] was between 15.8 and 30% and by Singh et al was 18.57%
[13]. Single nuchal cords are more common than multiple
nuchal cords (11 to 28 percent versus 2 to 7 percent) [14,15]
in most studies. Tamrakar found 151 had one loop (52.24%)
and 138 had two or more loops(47.75%) [16]. Incidence of
single nuchal cord was 18.95% in Shresthas series. In one
study, the incidence of single, double, triple, and quadruple
nuchal cords at delivery was reported to be 10.6, 2.5, 0.5 and
0.1 percent, respectively [17]. Present study reports single
nuchal cord in 85.21 %of all nuchal cord cases (18.37 % of

deliveries). Loose loop of cord is more commonly found and
fairs better than tight cord for obvious reasons. Henry, et al
[7] observed tight nuchal cord in 6.6% and 21.6% loose nuchal
cord.Present study found loose nuchal cord in 16.80% and a
tight cord in 4.76 %.

Clinically, nuchal cords prior to delivery can be assessed
by transabdominal manual compression of the fetal neck. If
fetal heart rate deceleration is observed, the test is positive.
This indicates impending risk of cord compression and
suggests close FHR monitoring. Mendez-Bauer, et alfound a
sensitivity of 82.3% and specificity 89.1%for this test. These
results were statistically significant in both late pregnancy and
labor [18]. Routine use of this test can contribute to decreasing
perinatal morbidity and diminishing the impact of cord
problems by early recognition and appropriate decisions.
Ultrasonography with color doppler imaging is considered
the gold standard for diagnosing nuchal cord and requires
some expertise to categorise the event [19]. Ultrasound
correctly identifies 72% of single and 94% of multiple nuchal
cords, with greatest sensitivity after 36 weeks (93% vs. 67%).
“Divot” sign, a circular indentation of the fetal nuchal skin is
charecteristic, however, posterior cystic masses, folds of skin,
or amniotic fluid pockets have to be ruled out [20]. Both
longitudinal and transverse views of the fetal neck should be
obtained. Color Doppler imaging or Doppler flow velocimetry
enhances sensitivity. Nuchal cords are easier to detect when
there are multiple loops. Subjective assessment of the ease of
visualization of nuchal cord was best with three-dimensional
sonography [21].

One can also diagnose presence of nuchal cords
noninvasively prior to delivery, by using vibroacoustic
stimulation which elicits fetal heart rate decelerations. The
incidence of nuchal cord was significantly higher for the
group with a response pattern of fetal heart rate acceleration
followed by deceleration than for the acceleration or no-
response groups (39.2% versus 10.5% versus 11.1%; P <.05)
[22]. During labour, the only indication of a nuchal cord or a
cord being around the babies body may be variable foetal
heart decelerations more likely seen with uterine contractions
as this is the time the cord gets stretched more tightly.
Intrapartum complications like FHR irregularities and
meconium staining of liquor are thus increased in nuchal cord
group [11]. One of the causes of variable decelerations in
antenatal fetal heart rate monitoring is nuchal cord. Higher
rates of labor induction and non-reassuring fetal heart rate
patterns were noted among pregnancies with nuchal cord as
compared with the control group (30.1% vs. 24.2%; OR=1.3,
95% Cl 1.3-1.4, P<0.001 and 4.5% vs. 2.6%; OR=1.8, 95% Cl
1.6-1.9, P<0.001; respectively) [9]. The present study found 3
times more risk of abnormal fetal heart rate patterns as
compared to non nuchal nuchal cord labours, tachycardia and
reduced variability being the commonest patterns. Other
studies too found that fetal bradycardia and variable
decelerations in fetal heart rate occurred almost twice as
often in the nuchal cord group (18.6% as compared with 9.6%,
(P less than .01) [23]. Two large retrospective studies including
approximately 38,000 fetuses with a nuchal cord at birth
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reported a 60 to 80 percent increase in abnormal fetal heart
rate tracings compared with pregnancies with no nuchal cord,
although the cesarean delivery rate was not increased [9].
Multiple nuchal cords appear to increase the risk of an
abnormal FHR trace [15]. Some prospective studies on the
other hand of newborn outcomes after antenatal identification
of nuchal cords have generally not described increased rates
of nonreassuring FHR patterns or operative delivery [21].
However, these studies included less than 400 subjects.

Nuchal cord may be considered worse than strangulation,
since in nuchal cord, umbilical cord itself acts as a noose while
carrying blood supply with oxygen and umbilical vein being
more vulnerable to collapse. Many of infants with nuchal cord
pass meconium, which is probably an indication of vagal
collapse. Present study found twice as risk of meconium
staining in nuchal cord.

Traditionally, a cord entanglement around the fetal neck
during the labor is regarded as a cause of fetal distress.
However, whether or not nuchal cords are associated with
significantly increased adverse perinatal outcome is debated
[23]. Some Authors [24] reported that the nuchal cord is
associated with an increased risk of fetal distress, meconium-
stained amniotic fluid and lower Apgar score whereas others
[25] did not find an increased frequency of nonreassuring
FHR patterns, operative vaginal delivery and low Apgar score.
In a very large study including more than twenty thousand
pregnancies with nuchal cord documented at birth, Sheiner et
al reported a higher rate of labour induction and not
reassuring fetal heart pattern, but no significant association
with perinatal mortality or caesarean section [9]. The present
study however reports a significantly higher ceasarean rate (
twice as common, (55.91 % versus 28.66%). Another study
found that Instrumental delivery rate was high in nuchal cord
group but statistically not significant (0.108). However,
caesarean section rate was high in the group with nuchal cord
(p=0.029) [11].

A correlation between nuchal cord and induction of
labour has been noted, being still uncertain if nuchal cord
incidence is increased by labour induction or if pregnancies
with nuchal cord more frequently undergo labour induction.
In a population-based case-control study, induction of labour
has been shown to be significantly associated with a higher
prevalence of nuchal cord at delivery [24]. This association
may be related to increased uterine activity, which may be
caused by agents used for induction of labour and may affect
the umbilical cord position. Ogueh et al in 2006 confirmed a
higher prevalence of umbilical cord around the neonatal neck
in pregnancies having undergone induction of labour and
reported an association between nuchal cord and increased
second stage of labour [26]. However, the presence of nuchal
cord did not seem to be more likely also when caesarean
section was performed due to suspected fetal distress.
However, other studies have reported no correlation between
nuchal cord and cesarean section rates. In our study,
percentage of caesarean and forceps delivery was more
common in test as compared to control group although

difference was not statistically significant. Miser et al [23]
observed that there was no significant difference in number
of operative deliveries between nuchal cord and non-nuchal
cord group. Larson et al also reported that caesarean delivery
was not more common in multiple entanglement that the
control group [15].

Shrestha found that Apgar score<7 at 1 minute was
significantly low in nuchal cord group (p=0.010) but apgar
score at 5 minutes and admission to neonatal unit was not
more common [11]. Similarly one minute Apgar scores were
lower in nuchal cord group in present study (14.51% vs 5.56 %).
A significant umbilical arterial acidosis can occur in nuchal
cord infants even in the setting of normal or near normal
Apgar scores with intrapartum period as the necessary key
factor. The established terminology ‘Compression Asphyxia’
in forensic medicine could be applied to these infants with
tight nuchal cords because of the similarities in their patho-
physiological mechanisms and clinical findings [27]. This may
help in distinguishing birth asphyxia from infant with the
effects of a tight nuchal cord. In a large retrospective study,
term neonates with a tight nuchal cord were slightly more
likely to be admitted to a neonatal intensive care unit similar
to the present study [1].

Baergen, et al [28] found that as many as 20% of stillbirths
atautopsy are due to fatal compromise of umbilical circulation.
Parast et al, for the first time established evidence of placental
histologic criteria for umbilical blood flow restriction (cord
accident) in unexplained stillborns [29]. Present study found
that neonatal mortality was 4 times higher in nuchal cord. A
nuchal cord at the onset of labor is very unlikely to correct
itself. It hardly matters whether the cord is wrapped around
the neck, or the shoulder or the leg, the outcome can be the
same. Everything may be fine throughout the entire
pregnancy; however, at the time of delivery, as the foetus
moves into the birth canal, the cord can become stretched or
compressed. All of these problems are rare and unfortunate
but natural processes. It is the task of the obstetrician to
recognise the signs of foetal distress and to act swiftly before
the reduction in oxygenation causes permanent injury [30].
Tight cord have poorer neonatal outcome as compared to
loose cord and need more vigilance.

Conclusion

Encirclement of umbilical cord around foetal neck (nuchal
cord) is not an uncommon occurrence and can be detected
very well on ultrasonography when combined with Colour
Doppler. The incidence of nuchal cords increases with
increasing gestational age with single loop of nuchal cords
being more common than multiple and many a times they are
loose. Pregancy outcomes are negatively affected with
abnormal fetal heart rate patterns, meconium staining of
amniotic fluid and increased cesarean section rates. Nuchal
cord is also related to increased foetal morbidity and mortality,
low APGAR score and increased NICU admissions. Tight cord
is associated with poorer neonatal outcome as compared to
loose cord, with higher FHR abnormalities, more cesarean
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