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Objective. To verify whether postnatal results for newborns can be improved if the abdominal mode of delivery is
used for all cases of umbilical cord loops diagnosed ante partum.
Method. We compared the obstetric results for two groups of births: 344 vaginal deliveries in which nuchal cord
was diagnosed during the second stage of labour, and 48 cases in which the diagnosis was made with an ultrasound
scan ante partum and delivery was by caesarean section (CS). All were singleton term pregnancies with a cephalic
presentation, and with no other significant associated pathology.
Results. There were no significant obstetric differences between the group with a prenatal diagnosis of umbilical
cord loop who delivered by CS and the group with a post partum diagnosis of umbilical cord loop who delivered
vaginally.
Conclusion. We concluded that ante partum ultrasound diagnosis of nuchal cord is not in itself an indication for
CS delivery.

Umbilical cord loops are not usually considered to worsen
obstetric outcome and rarely cause serious problems.
The umbilical cord has a mean length of 55 cm1 and the
presence of loops is determined by the quantity of amniotic
fluid and the amount of fetal movement.
The prevalence of umbilical cord loops is 20 - 30% of all
births for 1 loop and about 0.2% for 3 loops,2 and increases
with duration of pregnancy.3 A nuchal cord usually appears
when the umbilical cord is four-fifths as long as the fetus.4
This condition usually does not influence the wellbeing of
the newborn.5 Transitory modifications of the fetal heart
rate may be encountered, but the pH of the newborn’s
blood is not lowered.6 Excessive uterine dynamics during
birth, with continuous pressure on the umbilical cord, may
be deleterious for the fetus.7
Since obstetric imaging has become more accessible,
our service has had more cases of umbilical cord loops
ultrasonically diagnosed before birth. Over a 1-year
period, we asked all patients diagnosed with nuchal
cord during a routine ultrasound scan at term and with
no other associated pathology if they wanted to deliver
by caesarean section (CS), with nuchal cord as the only
indication. In this service, not all patients had ultrasound
examinations immediately before birth.
This study investigated whether abdominal birth
improves the outcome in patients with nuchal cord loops.
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We compared the results of vaginal deliveries during the
course of which nuchal cord was diagnosed with those
of caesarean sections after an ante partum ultrasound
diagnosis of umbilical cord loop.

Patients and methods
We analysed the obstetric results for patients hospitalised in the Third Clinic of Obstetrics and Gynecology,
University of Medicine and Pharmacy, Iasi, Romania,
between May 2005 and May 2006. The inclusion criteria
were singleton term pregnancies, cephalic presentation,
the presence of nuchal cord, and no other significant associated pathology. Birth data were obtained from hospital
files.
Ante partum diagnosis of umbilical cord loop was
established by ultrasound examination (Philips ATL HDI
4000 (Eindhoven, The Netherlands), colour Doppler and
power Doppler units included).
Institutional review board approval was obtained, and
recruitment was by written informed consent. Patients
discussed the risk factors associated with the two
types of delivery with the gynaecologist, anaesthetist
and cardiologist. No patients refused CS. We compared
parameters for women who delivered by CS after an
ultrasound diagnosis of nuchal cord (48 cases) with those
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in whom nuchal cord was diagnosed in the course of a
vaginal delivery (344 cases).

During the study period, a total of 1 800 births was
recorded; the CS rate was 24%. The total number of nuchal
cord loops recorded in partograms was 488 (27%), of which
83% were simple loops, 13.7% double loops, 0.018% triple
loops and 0.006% quadruple loops; the balance were not
recorded.
The ages of patients with nuchal cord loops ranged from
17 to 44 years; 88% were between 21 and 34 years old,
and 78% were primiparas or secundiparas.
An umbilical cord loop was diagnosed before birth in
48 cases (12.2% of the study group). We compared the
obstetric results of these patients, all of whom had CSs,
with the natural birth (NB) group comprising all the
other nuchal cords, diagnosed during the second stage
of vaginal birth (344 cases).
The mean age in the CS group was 27.3 years and that in
the NB group 25.5 years, a difference that is considered
to be statistically significant (Student’s t-test, two-tailed
p-value=0.0135). The mean parity was 1.33 in the CS
group and 2.1 in the NB group, which is also statistically
significant (Student’s t-test, two-tailed p-value = 0.0002).
The mean gestational age was 38 weeks in both groups.
There were no fetal deaths as a result of delivery in either
group, and there were no significant differences in sex
distribution of the newborns.
The mean weight in the CS group was 3 314 g, and that in
the NB group 3 210 g (Student’s t-test, p=0.12, no statistical
significance). Eleven newborns in the NB group and 1 in
the CS group weighed <2 500 g, which is of no statistical
significance (Fisher’s exact test, p=1), and a total of 11
newborns (2.8%) weighed >4 000 g – 9 in the NB group
and 2 in the CS group (Fisher’s exact test, p=0.37, no
statistical significance).
The mean Apgar score for newborns at 1 minute was
8.027 for the CS group and 8.02 for the NB group. Applying
the z-test to compare the Apgar scores obtained for
the two groups, we found the following data: CS group
mean – 8.270833, NB group mean – 8.017442, difference
– 0.253391, var. A – 0.989149, var. B – 0.528766, statistical
error difference – 0.14881, z calc. =1.702786. The 0
hypothesis is true at a confidence interval of 90.9%. As we
set the criterion of significance at p<0.05, this difference
is considered not to be statistically significant.
In relation to the number of nuchal cords, we found a
mean Apgar score of 8.14 for 2 loops, 8.22 for 3 loops and
7.66 for 4 loops. It was not possible to draw statistical
conclusions because of the low number of multiple loops.
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This was a retrospective cohort study that was populationbased, and outcomes were identified from a database
of past deliveries. This study design is a good way to
estimate the incidence of a disease (fetal distress). To our
knowledge, this is the first study which has tried to find
a correlation between method of delivery and obstetric
results in cases with only nuchal cord association. It is a
non-randomised study with as few variables as possible.
The birth rate in our country (Romania) is declining, and
more women have CS deliveries than in the past. This
explains the subjects’ ready acceptance of the opportunity
for CS delivery.
The prevalence of nuchal cord in our study was similar
to that cited in the literature. Patient age and parity do
not seem to influence the prevalence. The mean age of
women who had CS is significantly higher than that in
the NB group, and women who had CS had lower parity.
(We believe that the CS group felt more favoured to
have an ultrasound scan (which diagnosed nuchal cord)
immediately before birth.)
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Differences were compared using paired and unpaired
Student’s t-tests, Fisher’s exact test or the z-test, as
appropriate. For all analyses, the level of significance
was set at p<0.05.

Early postoperative complications were rare and not
significant (data not presented).
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The z-test revealed no statistical significance between
the mean Apgar score for babies born by CS compared
with those in the NB group. When the same figures were
analysed with Student’s t-test, we could obtain statistical
significance. The explanation seems to be linked to the
number of items analysed. We recommend using the z-test
instead of Student’s t-test for groups of over 30.
Our findings indicate that the method of giving birth
seems to have had little influence (if any) on the obstetric
outcome, the mean weight of the babies and their
clinical course being almost the same in the two groups.
Our findings are similar to other published results.8,9
Complications may become evident a longer time after
birth in cases with very tight or multiple loops.10 Some
consider that umbilical cord nuchal loops are associated
with induction of labour, slow progress of labour, and
shoulder dystocia.11 The pH of the newborn’s blood may
be lower than in babies with no cord loops.12 No significant
differences have been detected in vascular endothelial
growth factor, placental growth factor and erythropoietin
concentrations in the cord blood of babies born with nuchal
and normal cords.13
A single nuchal cord loop does not appear to increase the
risk of CS or of poor neonatal outcome.14 Our data show that
an increased number of loops did significantly influence
the Apgar score. Others have found that multiple nuchal
cord entanglements may be associated with a greater risk
of meconium, abnormal fetal heart rate pattern during
advanced labour, and mild umbilical artery acidosis at
birth, and an increased need for operative delivery.15
Our study has a number of limitations. We had insufficient
fetal blood gas analyses to obtain meaningful statistical

8/28/09 9:07:06 AM

results, and we were unable to determine whether the
nuchal cord had a deleterious effect on the obstetric results
because the figures obtained were too close to statistical
significance.
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Our study shows that CS with nuchal cord as the only
indication seems to have only a slight influence on
obstetric outcome. Ultrasound diagnosis of nuchal cord
may therefore not be a valid reason to perform CS except
when there are other associated indications. We agree
with Stempel that ‘… the prenatal identification of a nuchal
cord might cause unnecessary anxiety for the mother and
the obstetrician, given the common occurrence of this
condition and its very high association with a favorable
outcome’. 16 Our study also points to the necessity of
choosing the right statistical test when analysing data.
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