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Summary

Aim of the study. To assess whether nuchal cord entan-
glement would affect the outcome of elective labour in-
duction.

Method. In a group of pregnant women, the outcome of
elective labour induction was evaluated in relation to a
list of possibly related variables, including the pres-
ence of nuchal cord at delivery.

Results. Overall 184 women submitted to induction of
labour were prospectively examined. Vaginal delivery
was observed in 141 women (76.6%), with 105 of them
(or 57%) having been delivered within 24 h from induc-
tion. At delivery, nuchal cord was detected in 59 out of
184 neonates (32%). Among the pre-induction and post-
induction variables, only parity 2 1 (OR 3.44; 95% CI:
1.67-7.06) and a Bishop score 2 5 (OR 3.59; 95% CI:
1.93-6.70) appeared statistically associated with the
success of induction. The chance of vaginal delivery
within 24 hours from labour induction (31/59 or 53% vs
74/125 or 59%; OR: 0.92; 95% CI: 0.75-1.12) were com-
parable among the neonates with and without nuchal
cord at birth.

Conclusions. In women undergoing cervical ripening,
multiparity and a favourable cervical score seem the
only factors that predict a successful induction. An en-
tangled cord around the fetal neck does not seem to in-
crease the risk of induction failure.

KEY WORDS: nuchal cord, induction of labour, fetal distress.

Journal of Prenatal Medicine 2007; 1 (4): 57-60

Introduction

Among the methods of labour induction, cervical ripen-
ing with prostaglandins is commonly performed with
vaginal delivery mostly occurring within 24 hours from
starting time (1).

Among the variables that may predict the success rate
of labour induction, parity and Bishop score of the cervig
are traditionally reported (2-6). More recently.the (iiact
of nuchal cord on labour induction hassbhel investigat:
ed (7). The prevalence of nuchal cord at ('eiven/is ex-
trericly high with a single Too| rapo/ted.ilt around the
30% "of neonateg™ ).\, heory, Yan entangled cord
around_thg™neck »w&y preveiit progression of the fetal
head tcwar s the \utlet and may be associated to a non
¥eausuriag tei@l heart rate pattern thus contributing to
the“nduction failure. Some studies have reported a
higher prevalence of nuchal cord in pregnancies follow-
ing induction of labour (9, 10) possibly due to the in-
creased uterine activity caused by prostaglandins ad-
ministration. The aim of this study is to assess whether
nuchal cord entanglement would affect the outcome of
elective labour induction.

Material and Methods

From January to October 20086, all pregnant women re-
quiring cervical ripening for induction of labour were re-
cruited for the purpose of this study. Entry criteria were
singleton pregnancy, gestational age (GA) between 36
and 41 completed weeks, cephalic presentation, esti-
mated fetal weight below the 95" centile for gestational
age, no history of previous hysterothomy. Cervical
ripening was attempted by vaginal PGE2 application
(Dinoprostone gel) whose dose (1 or 2 mg) varied ac-
cording to parity and Bishop score, as previously de-
scribed. Clinical evaluation was carried out by an expe-
rienced obstetrician with each patient being assigned a
Bishop score. According to our Institution protocol,
prostaglandines administration was carried out every 6
hours under CTG control (a 45 minutes trace for each
application) until active labour started for a maximum of
4 applications within 24 hours. Induction was defined
successful whether vaginal delivery was achieved with-
in 24 hours from starting time. Following those, amnio-
thomy and/or stepwise intravenous oxytocin infusion
were considered if labour onset was not achieved. Cae-
sarean section was considered with no clinical evidence
of labour at the highest dose of intravenous oxytocin
permitted (40 mL/min). Continuous monitoring of fetal
heart rate was established throughout the labour. Prior
to labour induction the following variables were consid-
ered for each woman: ethnicity, age, gestational age,
parity, body mass index (BMI), amniotic fluid index, indi-
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cation to labour induction and Bishop score. After deliv-
ery the following variables were derived for each case:
neonatal weight, the presence of cord entanglement and
the number of loops around the fetal neck at delivery.
Outcomes assessed included: i) induction to delivery
time; ii) the mode of delivery and the indication to ce-
sarean section when the fetus was delivered abdominal-
ly. We were aiming to evaluate the correlation between
pre- and post induction variables and the outcomes.
Association between categorical variables was tested
using the Chi-Square or Fisher’s test as appropriate.
Comparison of continuous variables was performed with
the t-Student test. Binary logistic regression was used
assess the relationship between nuchal cord and gesta-
tional age, amniotic fluid, parity, BMI and neonatal
weight. Multivariate logistic regression, including vari-
ables such as gestational age, parity, Bishop score, ma-
ternal BMI, nuchal cord, amount of amniotic fluid and
neonatal weight, were employed to detect independent
predictors for success of labour induction.

Results

During the study period, 184 wariien requiringnddction
of labor were enrolled 1arid_rrospictively examired.
Vaginal delivenswas observid ina 141 women, (7€.6'5),
with 105.24,tham.for §7 %) having beenddenyelscnkithin
24 h ouingucton. Mean induetdr t¢ azliver tme was
208 + 7.3 wours. Amang, the 47 (25%) asdominal de-
livedies, the indisdlion was'atingevai cardiotocogram in
20 (10.896nand et prearassing labour in the remaining
23 (as3s (12.5%)\No case of perinatal complication
was \sgistered in the study group with a mean birth-
weight of 3427 + 485 gr. Demographic and clinical de-
tails of the study group are presented on Table I. Among
the pre-induction and post-induction variables, only par-
ity 21 (OR: 3.44; 95% CI: 1.67-7.06) and a Bishop score
> 5 (OR: 3.59; 95% Cl: 1.93-6.70) appeared statistically
associated with the success of induction (Tab. II).

At delivery, nuchal cord was detected in 59 out of 184
neonates (32%), including a single loop in 55 (29.8%), a
double one in 4 (2.1%) and a triple one in a single case
(0.5%). A significant association with the presence of
nuchal cord at birth was noted with none of the popula-
tion variables, including gestational age = 41 weeks
(OR: 0.83; 95% Cl: 0.45-1.54) (Tab. IlI).

The outcome of labour induction according to the pres-
ence of nuchal cord at delivery is summarised on Table

Table | - Demographic and clinical details of the study pop-
ulation.

N patients 184

Indication to induction

Post term (= 41+1 weeks) 90 (49%)
Reduced amniotic fluid 42 (23%)
Maternal complications 16 (9%)
Prolonged rupture of membranes
(= 24 hours) 9 (5%)
Fetal malformation 4 (2%)
Fetal weight < 5 centile 2 (1%)
Other 21 (11%)
Ethnicity
Caucasian 121 (66%)
Afrocaribbean 21 (10%)
Asian 42.\(23%)
Age 53 (£5)
BMI 27.9 (= 3.9)
GAlveelr) 40 (range 35-42)
Rarity = 1 52 (28%)
Bishop = 5 83 (45%)

IV. The chance of vaginal delivery within 24 hours from
labour induction (31/59 or 53% vs 74/125 or 59%; OR:
0.92; 95% CI: 0.75-1.12) and the induction to delivery
time (20.6 + 17.05 hours vs 21.2 + 17.5 hours, p 0.86)
was comparable among the neonates with and without
nuchal cord at birth. Furthermore, either the overall risk
of caesarean section (14/59 or 24% vs 29/125 or 23%,
OR: 1.02; 95% CI: 0.62-1.67) or the risk of caesarean
due to abnormal cardiotocogram (8/59 or 14% vs 12/125
or 10%, OR: 1.48; 95% CI: 0.58-3.75) did not vary
among the two groups.

Multiple logistic regression analysis was performed to
analyse the contribution of the different variables to the
outcome of the induction. Multiparity (adjusted OR: 3.38;
95% CI: 1.59-7.22, p 0.002) and Bishop score = 5 (ad-
justed OR: 3.55; 95% CI: 1.86-6.77, p < 0.001) were
found to be independent predictors of a successful
labour induction (Tab. V).

Table 1l - Relationship between pre-induction and post-induction variables and the outcome of labour induction (univariate lo-

gistic regression).

Vaginal delivery = 24 h OR (95% CI) p
(n=105 or 58%)
Parity = 1 (n = 52) 40 (77%) 3.44 (1.67-7.06) 0.001
Bishop score = 5 (n = 83) 61 (74%) 3.59 (1.93-6.70) < 0.001
GA = 41 weeks (n = 90) 53 (59%) 1.16 (0.65-2.07) 0.657
BMI < 25 (n = 36) 19 (53%) 0.81 (0.39-1.66) 0.578
AFl>5cm (n = 142) 79 (56%) 0.77 (0.38-1.55) 0.485
Neonatal weight = 3500 g (n = 83) 48 (58%) 1.06 (0.59-1.90) 0.882
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Table Il - Relationship between nuchal cord at delivery and population variables (univariate logistic regression).

Nuchal cord at delivery

OR (95% Cl)
(n=59 or 32%)

GA = 41 weeks (n =90)

Parity 2 1 (n = 52)

BMI 2 25 (n = 148)

AFl 25 (n=42)

Neonatal weight = 3500 g (n = 83)

27 (30%) 0.83 (0.45-1.54)
18 (35%) 1.18 (0.6-2.31)
49 (33%) 1.29 (0.58-2.84)
9 (21%) 0.50 (0.23-1.19)
25 (30%) 0.85 (0.46-1.58)

Table IV - Relationship between nuchal cord at delivery and outcomes of labour induction.

Nuchal cord at delivery

OR (95% Cl)

(n=59)
Vaginal delivery <24 h (n = 105) 31 (53%) 0.92+7.73-1.12)
Caesarean section (n = 42) 14/24%) 1.02 /0.621.67)
Caesarean section for fetal distress (n = 20) 8114%) 1.48°0.58-3.75)

Table V - Results,cf muliiviric e logisi.c regression 1or'the
evaluation of Tne factyrs inflieli€ing the guiCome, & lobcur
inducticn.

/adjinal*delivery < 24h

OR 95% ClI p
Parity > ¥ 3.38 1.59-7.22 0.002
2isnop score 25 3.55 1.86-6.77 < 0.001

Discussion

Several factors have been assessed as potential con-
tributors to the success of labour induction. Lower BMI,
advanced gestational age, lower neonatal birth weight,
have been reported to be associated with higher vaginal
delivery rate after induction of labor (11). In this study,
multiparity and a favourable cervical score prior to
prostaglandines administration appeared the only fac-
tors that predicted a successful induction. With a Bishop
score greater than 5 the chance of achieving a vaginal
delivery within 24 hours was three-fold higher in a nulli-
para and almost ten-fold in a multipara. As Bishop Score
has a low interobserver reproducibility, more recently a
sonographic rather than clinical evaluation of the cervix
has been proposed to predict the outcome of labour in-
duction. Measurement of cervical length obtained by
transvaginal ultrasound prior to prostaglandines admin-
istration seems to be more accurate than Bishop score
in predicting the time to delivery interval (12, 13). A cor-
relation between nuchal cord and induction of labour
has been recently 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
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stuay, induction of labour has been shown to be signifi-
cantly associated with a higher prevalence of nuchal
cord at delivery (9). 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. (10) in 2006 con-
firmed a higher prevalence of umbilical cord around the
neonatal neck in pregnancies having undergone induc-
tion of labour and reported an association between
nuchal cord and increased second stage of labour. Ac-
cording to our data, the presence of cord entanglement
around the fetal neck does not seem to be among the
factors affecting the outcome of labour induction. In our
series, in fact, the frequency of nuchal cord was not in-
creased when vaginal delivery took place more than 24
hours from labour induction or in cases of caesarean
section. The presence of nuchal cord did not seem to be
more likely also when caesarean section was performed
due to suspected fetal distress. Traditionally, a cord en-
tanglement around the fetal neck during the labor is re-
garded as a cause of fetal distress. However, whether or
not nuchal cords are associated with significantly in-
creased adverse perinatal outcome is debated (14, 15).
Some Authors (9, 16-18) reported that the nuchal cord is
associated with an increased risk of fetal distress, meco-
nium-stained amniotic fluid and lower Apgar score
whereas others (19) did not find an increased frequency
of nonreassuring fetal heart rate patterns, operative
vaginal delivery and low Apgar score in cases with
nuchal cord. In a very large study including more than
twenty thousand pregnancies with nuchal cord docu-
mented at birth, Sheiner et al. (20) reported a higher rate
of labour induction and not reassuring fetal heart pat-
tern, but no significant association with perinatal mortal-
ity or caesarean section.

Our results somehow supports the view that in cases of
labour induction having the umbilical cord around the
neck does not pose the neonate at increased risk of ab-
normal cardiotocogram and in general of adverse peri-
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natal outcome. As a consequence, looking for the pres-
ence of nuchal cord prior to labour induction does not
seem of clinical interest. Sonographic detection of
nuchal cord prior to induction of labor and its clinical sig-
nificance had been recently investigated by Peregrine et
al (7). In fact, thanks to color Doppler ultrasound the
presence of cord encirclement around the fetus during
labour is amenable of ultrasound depiction. However, an
entangled cord around the fetal neck is worthy to be
sonographically detected if this may affect the outcome
of labour induction. Based on our results, such a finding
is not associated to a higher risk of induction failure or
cesarean section due to suspected fetal distress, and
should therefore not to be sonographically investigated
prior to prostagladines administration as this does not
alter obstetric management of patients. On the other
hand, the chance of abnormal cardiotocography and de-
celerations during labour is reported to be higher when
the fetus has more than one cord encirclements (21),
with the outcome of labour induction being possibly af-
fected in these cases. However the number of fetuses
delivered with multiple cord encirclements after lafsour
induction was too small in these series to allgw a‘zena’
rate analysis.

Moreover, our data seem tesiFidicate thz! fetal Cord en-
tanglement does not cdntiib#€”to praverit spontanehus
onset of labcoxr™rewal h2ac doseent is surnos 2d tC piay
a crucidi rdle "promaing labour.onset thrcugh i ac-
vz pressase hgdinst the unripehea) carvixy In theory,
strvical stretching mel” behanp/:red Ly nuchal cord en-
tangiement, wiih feta, headtriaintained outside the
pelvic ihlet. This, may “ead to speculate that sponta-
neous unsetiof lavour is more unlikely when fetal head
is encrcled by umbilical cord. However, the presence of
macChal cord did not seem to be related to gestational
age at induction as the number of post-term pregnan-
cies was comparable between the cases with and with-
out nuchal cord at delivery.

In conclusion, in women undergoing cervical ripening
the presence of entangled cord around the fetal neck
does not seem to increase the risk of induction failure,
fetal distress and adverse perinatal outcome. Such a
finding, when occasionally suspected at ultrasound prior
or during induction of labour, should not alter obstetric
management of those patients subjected to elective in-
duction of labour.
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