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ABSTRACT
INTRODUCTION
The well being of the fetus and hence the baby is influenced by a number of factors among which the length and diameter of
umbilical cord is one important aspect. Studies have found association between gestational hypertension and the structure
of umbilical cord. The objective of this study was to determine the effects of gestational hypertension on the length and
diameter of umbilical cord.
MATERIAL AND METHODS
A total of 70 umbilical cords with placenta were collected in Nobel Medical College and Teaching Hospital for comparison
of umbilical cords length and diameter between normotensives and patients with gestational hypertension. Data were
statistically analyzed.
RESULTS
The difference in umbilical cords' diameter was statistically significant between normotensives and patients with
gestational hypertension whereas the length of the umbilical cord had no statistically significant difference.
CONCLUSION
We concluded that gestational hypertension affects the diameter of umbilical cord by decreasing it significantly which
may affect normal fetal development.
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INTRODUCTION
Umbilical cord also known as funis is a flexible cord like
structure connecting a fetus at the navel with the placenta and
containing two umbilical arteries and one umbilical vein that
transport nourishment to the fetus and removes its wastes.1 It
makes a stable connection to the fetomaternal interface and is
the indispensable life-sustaining connection between fetus
and placenta.2 Its length is approximately equal to the crownrump length of the fetus throughout pregnancy and in a full
term baby it is about 50 centimeters long and 2 centimeters in
diameter.3 The well being of the fetus is influenced by a
number of factors among which the umbilical cord structure is
one important aspect.4 Hypertension, one of the causes of
maternal as well as fetal mortality and morbidity is found in 45% of pregnant females.5 Gestational hypertension or
Pregnancy Induced Hypertension (PIH), being a frequent
obstetrical state, increases the menace of mortality and
morbidity in fetus with hypertensive mothers.5 Poor blood
supply to the intervillous spaces of placenta is found in PIH
which may lead to placental abruption and preterm birth and
also to fetal hypoxia which results in low birth weight.6-8 The
babies born out of gestational hypertensive cases are more
likely to gain hypertension later on.9
PIH is defined as systolic blood pressure >140 mmHg and
diastolic blood pressure >90 mmHg which complicates 6-10%
of all pregnancies and is a major cause of fetal morbidity and
mortality.10 It is considered to be severe when sustained
elevations in systolic blood pressure ≥160 mmHg and/or
diastolic blood pressure ≥110 mmHg are present.10 Fetuses of
these mothers are at greater risk of intrauterine growth
retardation, prematurity and intrauterine death.10 As the
umbilical cord lacks any nerve supply, the rate of blood flow
through it is completely dependent upon its structure.11 PIH is
connected with abnormalities in the umbilical cord in many
ways which can be morphological, biochemical and
functional.12 Decrease in thickness of umbilical cord in
gestational hypertension has been observed in many
studies.13,14 With the view to find any significant change done
by gestational hyper tension on the length and diameter of
umbilical cord, this present observational study was done in a
tertiary care hospital in eastern Nepal.
MATERIAL AND METHODS
This was an observational comparative study where a total of
70 umbilical cords with placenta (35 from normal patients and
35 from patients with gestational hypertension) were collected
from the department of obstetrics and gynecology in Nobel
Medical College and Teaching Hospital from 15th January
2017 to 15th January 2018. Informed consent was obtained
from each patient and ethical clearance was obtained from the

Institutional Review Committee of Nobel Medical College
and Teaching Hospital. The inclusion criteria were: - Pregnant
females of age between 20 to 35 years, gestational age were
being 37 to 42 weeks and deliveries by either vaginal route or
caesarean section. The exclusion criteria were: - Pregnant
females who experienced any of these complications during
pregnancy: anemia, diabetes mellitus, hypothyroidism,
abruption placentae, multiple pregnancies, jaundice and intra
uterine death or still birth.15 Whatever number of cases with
these inclusion criteria came during the stimulated study
period, we included them in our research
The umbilical cord with placenta were collected after delivery
and washed thoroughly under tap water and wiped up with dry
cotton pad. They were then placed in 10% formalin filled
plastic container and transported to the Department of
Anatomy. The length of these collected umbilical cords was
measured with the non-elastic measuring tape. An additional 5
cm was added to each length measured for stump length
compensation.16 The umbilical cords were cut crosssectionally at their thickest region and the maximum diameter
was measured with a metallic scale. A second maximum
diameter was measured at right angles to the first measured.
Finally the mean diameter of the umbilical cord was
calculated from these two measurements.17 Data were
collected and statistical analysis was done by t-test using the
Statistical Package for the Social Sciences (SPSS) version 20
(SPSS Inc, Chicago, IL, IBM version). Significance was
defined as p < 0.05
.
RESULTS
Out of the entire 70 umbilical cords, 35 were collected from
normal pregnancies and 35 from gestational hypertensive
pregnancies. The mean length of umbilical cord from normal
pregnancy was 45.24 ± 3.77 cm and that in case of umbilical
cord from gestational hypertensive pregnancy was 46.84 ±
3.99 cm. The mean diameter of umbilical cord from normal
pregnancy was 1.21 ± 0.30 cm and that in case of umbilical
cord from gestational hypertensive pregnancy was 1.06 ± 0.14
cm. When the observed length and diameter of umbilical cords
were compared between normal pregnancies and gestational
hypertensive cases (Table 1), it was found that the diameter
showed significant statistical differences at p < 0.05, whereas
the length did not show significant difference.
Table 1. Parameters and their statistical evaluation results
Gestational Hypertensive
t-value
pregnancy

P-value

Length of umbilical
45.24 ± 3.77
cord (Mean ± SD)

46.84 ± 3.39

-1.86

0.665

Diameter of
umbilical cord
(Mean ± SD)

1.06 ± 0.14

2.62

0.010*

Parameter

Normal Pregnancy

1.21 ± 0.30

SD:- Standard Deviation; *Statistically significant at P < 0.05.
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DISCUSSION

CONCLUSION

Abnormalities in length and diameter of umbilical cord were
associated with maternal gestational hypertension according
to a study done by Olaya et al.12 Measurements of umbilical
cord and its components are vital means in the evaluation of
fetal growth.18

We concluded that gestational hypertension affects the
diameter of umbilical cord in a major way by decreasing it
significantly. Umbilical cord being the connection linking
developing fetus and placenta, the changes in it may
compromise the function of umbilical cord and adversely
affect normal fetal development.

Anjum et al stated that the normal length of the umbilical cord
is between 40-60 cms.19 In our study the average length was
between 39 to 59.5 cms in normal pregnancies and 42 to 53
cms in gestational hypertensive pregnancies. Muhammad
Yasoob et al found the mean of the length of umbilical cord in
normal and gestational hypertensive cases to be 57.4 cm and
52.9 cm respectively.20 The average length of the umbilical
cord was found to be 44.8± 12.0 and 44.3 cm± 9.2 in
normotensive and gestational hypertensive pregnancies
respectively in a study by Peter Kwabena Appiah.21 A study by
Goswami PR and Shah SN found the mean umbilical cord
length to be 26.5 cms in normal pregnancies and 22.5 cms in
gestational hypertensive pregnancies.22 In most of the studies
the length showed some difference between normal and PIH
cases, but was not statistically significant which was also
observed in our study. The t-value was -1.86 and the p-value
was 0.665 which was not significant statistically at p < 0.05.
In most of the studies done, the diameter of umbilical cord was
less in gestational hypertensive pregnancies; in some the
difference was statistically significant whereas in others it was
not. In a study done by Saha RR, Farhat N, Karmakar M the
mean diameters of normal pregnancies and gestational
hypertensive pregnanies was 1.16 ± 0.36 cm and 1.04 ± 0.17
cm respectively.23 Bhavina K, Pandian SS, Priya G found the
diameter of the umbilical cord on the foetal end to be 1.16 ±
0.22 cm in gestational hypertensive cases.24 In a study done by
Mah Paikar et al it was found that the mean diameter was 1.36
± 0.39 cms in normotensive group and 1.30 ± 0.65 cms in
gestational hypertensive group.16 The reduction in diameter of
the umbilical cord was statistically significant in groups with
pregnancy induced hypertension as stated by Muhammad
Yasoob et al.20 especially due to reduction in contents of
Wharthon's jelly. Our study is in consistent with this finding
where the mean diameter of umbilical cord from normal
pregnancy was 1.21 ± 0.30 cm and that in case of umbilical
cord from gestational hypertensive pregnancy was 1.06 ± 0.14
cm and the difference was statistically significant. As stated by
Tahmasebi M and Alighanbari R, the reduction in the
diameter of umbilical cord can compromise fetal growth.25
However, the limitation of our study was that we only studied
gestational hypertensive cases coming to a tertiary care centre
within one year. We recommend studying at multiple centres
and for longer duration of time.
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