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Abstract

Background: Nucha cords are very common, with prev-
alence rates ranging from 18% to 25%. Color Doppler sonog-
raphy is a noninvasive method that can be used for nuchal
cord diagnosis.

Aim of Sudy: In this study, we investigated the diagnostic
accuracy of color Doppler ultrasound (US) in the detection
of nuchal cord among full term pregnant women.

Material and Methods: We conducted a prospective study
on 250 full term pregnant women, who were examined by
two-dimensional US and color Doppler US to detect nuchal
cord presence. Only women with cephalic presentation and
sonographicaly detected nuchal cord were included.

Results: The mean age of studied group was 26.86+5.53
years and the mean parity was 1.59+1.21. The mean
gestational age was 38.24+1.218 weeks and the estimated
fetal weight was 3.236+0.378Kg. Overdl, the two-
dimensional US detected 64% of the nuchal cord loops; while
the color Doppler US detected 100% of the loops. Besides,
the frequency of loops of cord around the neck detected
after delivery was 94%; which was one loop in 83% of the
cases. Accuracy of 2D USin detecting cord around the neck
was 61.2%, while that of color Doppler is 94%.

Conclusions. In conclusion, the accuracy of detecting the
nuchal cord is more with color Doppler US than two-
dimensional US.

Key Words: Nuchal cord—2D US— Color Doppler —Cord
around fetal neck.

I ntroduction

THE interest in the presence and clinica implica-
tions of nucha cord has increased over the years
owing to is potential hazards on fetal and mother
hedth. The condition is described as 360 degrees
rotation of the umbilical cord around the neck of
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the fetus [1]. The current figures demonstrate sub-
stantial variations in the incidence of nucha cord
at term delivery, ranging from 10-30% [2,3]. While
the exact mechanisms underlying the devel opment
of nuchd cord are not clear yet, it iswiddy thoughts
that alterations in the biomechanics of umbilical
cords (such as imbaance between blood flow and
fetal movement, imbalance in the growth of the
right and left vessels, improper tensile strength
and elastic forces) coupled with abnormalities in
the placental/amniotic fluid volumes contribute
significantly in the devel opment of nuchal cord
[4,5].

There are many forms of nuchal cords, which
range between the loose or tightly wrapped, single
or multiple loops around the neck [6]. Nucha cords
can cause problems when a cord is tightly wrapped
around the neck, leading to fetd strangulation and
umbilical cord compression [1]. Anemia, hypovo-
lemia, and acidosis can be attributed to the obstruc-
tion of blood flow resulting from the umbilical
cord compression [7,8]. In some cases, infants might
have physical features (e.g., asphyxia) secondary
to tight nuchal cords [9].

Ultrasonography can be used to diagnose nuchd
cords antenataly. Color Doppler sonography is a
noninvasive method that can be dso used for nucha
cord diagnosis. The gray-scale visudization of the "
divot' sign makes a sonographic diagnosis of the
cord possible. Doppler Flow Veocimetry is capable
for detecting fetal impaired resistance or increased
downstream resistance before the occurrence of
irreversible adverse effects. Up to now, most nuchd
cord perinata studies have focused on feta hypoxis
occurring during delivery. A general literature
review revealed few published studies on the im-
plications of uterus's nuchal cord. In this study,
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we investigated the diagnostic accuracy of color
Doppler ultrasound (US) in the detection of nucha
cord among full term pregnant women.

Patientsand M ethods

This cross sectional study was conducted on
250 pregnant women (out of 1250 pregnant women
scanned to detect nuchal cord) admitted to Kasr
Al Ainy Maternity Hospital in the period from
August 2014 to December 2017. The study was
conducted only after obtaining approval of Ethica
Committee Faculty of Medicine, Cairo University
and written informed consent from all the partici-
pants.

Study participant:

The present study included consecutive adult
women with full-term, singleton, pregnancy (37-
40 weeks of gegtation). Only women with cephdic
presentation and sonographicaly detected nuchal
cord were included. Women with pregnancy-related
disorders (such as hypertension and gestational
diabetes), congenital anomalies, multiple pregnan-
¢y, oligohydramnios, polyhydramnios, and/or his-
tory of previous cesarean section or scarred uterus
were excluded.

All eligible women underwent full history tak-
ing and dlinica examinaion. Besides, the following
routine laboratory parameters were obtained. The
presence of nucha cord was confirmed at time of
ddivery and number of loops around the neck were
recorded.

Ultrasound examination:

Eligible women underwent two-dimension and
color Doppler ultrasonography using an S SD- 1700
ultrasound scanner (Aloka, Tokyo, Japan) equipped
with a 3.5-MHz convex-array transducer. The
screening was carried out in the transverse and
sagittal planes of the neck, which was diagnosed
when the cord was visualized lying along at least
three of the four sides of the neck. The existence
of the nuchal cord was graded as present, non-
present as well as the number of loops.

Satistical analysis:

Data were analyzed using Statistical Program
for Socia Science (SPSS) version 20.0. We em-
ployed descriptive analysis [mean tstandard de-
viation (SD) and frequency for quantitative and
qualitative data, respectively] to describe different
parameters of the study. The independent t-test or
Mann-Whitney test were used to assess the asso-
ciation between erectile index and different pa
rameters.

Results

The mean age of studied group was 26.86+5.53
years and the mean parity was 1.59+1.21. The
mean gestational age was 38.24+1.218 weeks
and the estimated fetal weight was 3.236z0.
378Kg(Table 1).

Overadl, the two-dimensional US detected 64%
of the nuchal cord loops; while the color Doppler
US detected 100% of the loops. Besides, the fre-
quency of loops of cord around the neck detected
after delivery was 94%; which was one loop in
83% of the cases (Fig. 1).

The sensitivity of two-dimensional US in de-
tecting cord around the neck is 63% while that of
color Doppler was 100%. In addition, the specificity
of 2D US in detecting cord around the neck was
26.6%, while that of color Doppler could not be
assessed as al women included in this study was
diagnosed as nuchal cord by color Doppler (one
of the study inclusion criteria) so there is no true
negative or false negative data. Accuracy of 2D
US in detecting cord around the neck was 61.2%,
while that of color Doppler is 94% (Table 2).

Table (1): Basaline characteristics of the included women.

N Minmum Maximum Mean SD
Age 290 17 39 26.86 +5.536
Parity 2500 5 1.59 +1.207

GA 250 37 weeks 40 weeks 38.24 weeks +1.218

EFW 250 2.4 kg 4.2kg 3.236kg  +0.3789

Table (2): Sendtivity, specificity and accuracy of 2D US Vs
color Doppler in detecting loops of cord around

the neck.
2D US Color Doppler

True positive 149 235
False negative 86 0
True negative 4 0
Fase positive 11 15
Sensitivity 63.4% 100%
Specificity 26.67%
(+)ve predictive value 93.13% 94%
(-)ve predictive value 4.44% —
Accuracy 61.20% 94%




Gamal A. Ibrahim, et al.

Nuchel cords

120
100% 94%
100
%o O 64%
patie
nts 60
36%
40
20 6%
U%
0
2DU/S  Color doppler After delivery
Modaility
Not detected Detected

Fig. (1): Frequency of detected loops by 2D, Color Doppler
US, and after Delivery.

Fig. (2): Color Doppler image of umbilical cord around feta
neck.

Fig. (3): 2D USpicture of umbilical cord at right side of feta
head.
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Discusson

During labor, cord accidents are frequent, es-
pecidly nucha cord, which can be associated with
repeated and variable shortening or absent in the
end-diastalic flow [1]. It was recorded that approx-
imately 20% of deliveries had a nuchal risk [10].
Antenatal ultrasound diagnosis needs good moni-
toring before and during pregnancy, depending on
not only the type of machine but the operator's
skill aswell.

In the present study, our findings showed that
the 2D US is useful in the nuchal cord diagnosis
with a sensitivity, specificity, and accuracy of
63.4%, 26.67%, and 61.2%, respectively. On the
other hand, color Doppler is a useful diagnostic
tool with an overall accuracy of 94%. Obvioudly,
the color Doppler ultrasound has a higher sengtivity
and accuracy than two-dimensional ultrasound in
the prediction of the nuchal cord occurrence prior
to delivery.

Hanaoka U et a., [11] demonstrated that there
were no substantial differences between Color
Doppler ultrasound and two-dimensiona ultrasound
in terms of the nucha cord detection. On the other
hand, a study was done by Qin Y et a. [12], showed
that the Color Doppler sensitivity was 96.8%,
with a significantly better (p<0.05) accuracy in
identifying nuchal cord during delivery
compared to grey-scale imaging alone. This
agrees with our findings, where the overal
accuracy of color Doppler was 94% while that of
the 2D US 61.2%.

The incidence of the nuchal cord was 18.8%,
and the single loop was the most common finding
in our study that is nearly close to the reported
incidence of Singh et al. [13], (18.57%) and Joshi
et al. [14], (19.76%). Of the 235 neonates with
nucha cords in the study group, 208 (88.5%) had
one loop, 21 (8.9%) had two loops, and only 6 (
2.6%) had three loops. Likewise, Shrestha et d. |
15], reported that single nuchal cord loops were
most common than multiple nuchal cord loops. In
our study, the nuchal cord incidence was more in
multigravida (80%) in comparison to primigravida (
20%). Similarly, Onderoglu et a. [16], quoted that
the incidence of nuchal cord loop in the case of
multigravida was higher (65.1%) compared to
primigravida (34.9%0). On the other hand, Tamrakar
et d. [17], mentioned that a prevaent incidence of
nuchal cord loop in the case of primigravida (
62.98%), but no obvious reason was stated for
this.

One of limitation of our study is that Doppler
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in patients suspected having nuchal cord antipar-
tumly that might help in detecting patients with
suspected complications to offer early management
to avoid adverse perinatd effect and NICU admis-
sions. Large sample may be needed to set cutoff
value of Doppler ominous signs for early interfer-
ence in those patients

Conclusion:

In conclusion, the accuracy of detecting the
nuchal cord is more with color Doppler ultrasound
than two-dimensional ultrasound. The use of color
Doppler flow has increased the accuracy of this
prenatal diagnosis. Although accuracy of color
Doppler is better than that of two-dimensiona US,
two-dimensional US can be used as a screening
tool in women attempting vagina delivery and if
nuchal cord is suspected, it should be confirmed
by an experienced sonographer or by the use of
color Doppler ultrasound to confirm the diagnosis.
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