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Abstract:

Background: Stillbirth has a great detrimental impact on the overall maternal health as well as the society. To
prevent such adverse pregnancy outcomes, every effort should be made to find their cause. The umbilical cord
plays a central role in maintaining the health of the developing fetus, and its abnormality has been implicated in
causing stillbirths. However, no definite diagnostic criterion on umbilical cord abnormalities leading to stillbirth
has been developed. Thus, this study was planned to understand the umbilical cord abnormalities in cases of
stillbirth, so that such adverse outcomes can be prevented in subsequent pregnancies.

Methodology: A descriptive study was conducted on 42 women, in the Department of Obstetrics and
Gynaecology, Dr. Ram Manohar Lohia Institute of Medical Sciences, Lucknow; over a period of 18 months
after taking informed consent. A detailed questionnaire was used to collect data from study participants and their
umbilical cords were examined for their dimensions, gross appearance and any abnormalities. Data were
analysed using SPSS version 23.0 for Windows.

Results: Out of 42 women in our study, majority were primigravida (40.5%) with mean maternal age of
28.38+/- 4.9years. Among 42 study participants, 41 (97.6%) had no antenatal checkups, 14 (33.3%) of them had
associated comorbidities of which preeclampsia was most common (26.2%). The umbilical cord length was
maximum in the gestational age group of 31-35weeks i.e. 41.27cm (SD- 21.48cm). Out of 42 women with
stillbirth 38 (90.5cm) had normal appearing, centrally placed umbilical cord and mean placental thickness was
4.61+/-2.01cm at term.

Conclusion: In our study, it could be concluded that umbilical cord abnormalities may not be directly linked to
the cause of stillbirth as most of the stillbirth women have normal-appearing umbilical cords. However, detailed
histopathological examination and comparative studies are necessary for finding a definite association between
them.
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Introduction

Death of the baby, before or during delivery, is
termed as stillbirth. Stillbirths can have detrimental
effect on the overall health of the mother; be it
physical, emotional, psychological, mental or
social. Therefore, every effort is made to find its
cause and prevent such adverse outcomes in future
pregnancy. Stillbirth is defined as “Fetal death
before complete expulsion or extraction of the
product of human conception from the womb
irrespective of the duration of pregnancy and
which, is not an induced termination of pregnancy.
The death is indicated by the act that after such
expulsion or extraction, the fetus does not breathe
or show any other evidence of life such as the
beating of the heart, pulsation of the umbilical cord,
or definite movement of voluntary muscles™[1,2].
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Globally, almost 2.6 million stillbirths occur every
year, of which maximum occur in low and middle
income countries [3]. In order to reduce the burden
of stillbirths, it is imperative to find out its cause.
Umbilical cord abnormality can compromise the
blood supply to the fetus to such an extent that it
can cause the fetus to die. Such causes of stillbirth
are termed as cord accidents [4]. It is through the
umbilical cord that the fetus gets oxygen and
nutrient supply as well as clears the waste
metabolites. Cord abnormalities can lead to either
sudden cessation of these functions, or the
compromise can be chronic. Almost 2.5- 30% of
the cases of stillbirths are reported to be due to
umbilical cord abnormalities [5-7]. Despite
umbilical cord abnormalities being a significant
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cause of stillbirths, no diagnostic criteria have been
developed to clearly define such causes. Also,
conducting autopsy and placental examination to
confirm the role of cord abnormalities in stillbirth
cases is not a common practice. Therefore, it is
important to wunderstand the wumbilical cord
abnormalities in cases of stillbirth, so that such
adverse outcomes can be prevented in subsequent
pregnancies.

Material and Methods

Study design, period and area: A descriptive
study was conducted in the Department of
Obstetrics and Gynaecology, Dr. Ram Manohar
Lohia Institute of Medical Sciences, Lucknow, in
collaboration with the Department of Pathology; in
the duration of one and a half years (from
November 2022 to April 2024). A total of 42
women with stillbirth (antepartum or intrapartum
fetal death), who met the inclusion criteria and
agreed to participate, were recruited in the study.
Ethical approval for this study was obtained from
the Institutions” Ethical Committee (IEC
no.152/22). Details of the patients and their
umbilical cord samples were recorded in a
structured proforma.

Inclusion and Exclusion Criteria:

- Inclusion Criteria: The study included all
pregnant women with gestational age of 20 weeks
or above, with fatal death before or during delivery
and who agreed to participate in the study.

-The Exclusion Criteria:

1. Woman and her family, not consenting to
participate in the study

2. Sudden obstetric complications like rupture
uterus and cord prolapse

3. Congenitally anomalous fetus.

Sample size, study variables and data collection:
According to the NHFS 5 (National Family Health
Survey-5), the proportion of stillbirth babies was
found to be 9.7%, and the proportion of stillbirths
observed in the Dept of Obstetrics and Gynae Dr.
RMLIMS, was 13.7%.

The minimum of 42 women with stillbirths was
obtained as the sample size required to achieve a
confidence interval of 95%, assuming a non-
response rate of 10%.

The study variables included age of the patient, her
education level, marital status, medical or surgical
problems, parity, previous history of stillbirths or
obstetric complications, any history of addictions,
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total number of antenatal visits, any high —risk
factors like pre-eclampsia, preterm premature
rupture of membranes, antepartum haemorrhage,
etc. These findings were recorded on the basis of a
detailed structured questionnaire.

Gross examination of the placentae of study
participants was done findings were recorded.
Umbilical cord was examined for its length, site of
attachment, knots, torsion, any retroplacental
hematoma etc. They were then preserved in
formalin and sent for histopathological analysis.

Statistical Analysis: Analysis of data was done
using SPSS version 23.0 for Windows. Quantitative
data were presented as arithmetic mean and
standard  deviation while qualitative data
represented as percentages. Categorical variables
were compared using Chi square test (between the
two groups) and ANOVA test was used to assess
intra-group variations. Bivariate logistic regression
was used to study the independent risk variables,
and odds ratio was employed to evaluate the
relationship between each component ant the
incidence of stillbirths.

Results

Among the 42 mothers included in the study, the
majority were in the age group of 26 to 30 years
with mean maternal age of 28.38+4.90 years. The
minimum age observed was 20 years, while the
maximum age recorded was 46 years.

Majority of them i.e., 38 (90.5%), had no previous
stillbirths, while 4 (9.5%) reported a history of
previous stillbirth. Similarly, most mothers, 37
(88.1%), had no history of previous abortion, either
induced or spontaneous, while 5 (11.9%) reported
having experienced abortion in the past. Maximum
study participants were primigravida, ie, 17
(40.5%) out of 42, 15 (35.7%) were second
gravida; while 21 out of 42 (50%) were nullipara.

Among the 42 study participants, 28 (66.7%) had
high risk factors. Among these 28 women, 10
(23.8%) had preeclmapsia, 2 (4.8%) had eclampsia,
4 (9.5%) had prelabour rupture of membranes
(PROM), 3 (7.1%) each had gestational diabetes
and anemia, 2 (4.8%) each had type 2 diabetes and
intrahepatic cholestasis of pregnancy and previous
history of Cesarean, while 1 (2.4%) each had
hypothyroidism,  Hepatitis C,  antepartum
hemorrhage. Majority of these women (52.4%) had
gestational age of 36-40 weeks, and 7 (16.7%) out
of 42 had history of tobacco addiction. Out of 42
women with stillbirth, 41(97.6%) had no previous
antenatal visits. (Tablel)
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Tablel: Socio-demographic characteristics of the study participants:

Characteristics Frequency (n=42) Percentage (%)
Age (years) 20-25 12 28.6
26-30 17 40.5
31-35 11 26.2
>35 2 4.8
Gravida Gl 17 40.5
G2 15 35.7
G3 3 7.1
G4 4 9.5
G5 3 7.1
Parity PO 21 50.0
P1 13 31.0
P2 2 4.8
P3 5 11.9
P4 1 24
History of abortions 5 11.5
History of previous stillbirth 4 9.5
High risk factors 28 66.7
Gestational age | 21-25 2 4.8
(weeks) 26-30 7 16.7
31-35 11 26.2
36-40 22 524
Addiction Tobacco 7 16.7
Alcohol 0 0
No. of ANC |0 41 97.6
visits 2 1 2.4%

Out of 42 women with still births, the mean length of umbilical cord in 21-25 weeks gestation group was
19.50cm, in 26-30 weeks gestation group was 33.57cm that in 31-35weeks gestation group was 41.27cm and in
36-40 weeks gestation age group was 30.67cm. On comparing the mean of umbilical cord length in these
groups, the p value came out to be non-significant, i.e., 0.256 (>0.05). (Table 2, Figure 1)

Table 2: Length of umbilical cord with respect to gestational age

Gestational age | Umbilical cord length F value p value
(weeks) Mean Std. Deviation
21-25 weeks 19.50 0.71 1.405 0.256
26-30 weeks 33.57 14.11
31-35 weeks 41.27 21.48
36-40 weeks 30.67 15.89
Umbilical cord length
25.00
21.48
20.00
15.89
14.11
< 15.00
©
3]
2 10.00
5.00
0.71
21-25 weeks 26-30 weeks 31-35 weeks 36-40 weeks
Figure 1: Length of umbilical cord with respect to gestational age
Haider et al. International Journal of Toxicological and Pharmacological Research
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On examination of the umbilical cord of 42 study participants, 38 appeared normal, thrombosis was seen in 2 of
them while 2 were dark in colour. On observing the location of umbilical cord attachment on the placentae, 38
were centrally placed, 3 had paracentral location while 1 was attached marginally on the placenta. (Table3)

Table 3: Findings on gross examination of the umbilical cord of the study participants:

Findings Frequency (n=42) Percentage (%)
Normal 38 90.5
Appearance Thrombosed 2 4.8
Dark Colored 2 4.8
Location Central 38 90.5
Paracentral 3 7.1
Marginal 1 24

Among the placental samples examined, the mean
length of placenta was found to be 12.92+2.90
centimetres, the mean width was 10.90+2.91
centimetres, and the mean thickness was found to
be 4.30+1.72 centimetres. The mean weight of the
placenta was 435.95+423.21 grams, ranging from
180 to 2300 grams. Out of 42 study participants, 2
were in the gestational age group of 21-25 weeks, 7
were in 26-30 weeks group, 11 were in 31-35
weeks group and 22 women had gestational age of
36-40 weeks. In the gestational age group of 21-25
weeks, the mean length of placentac was 9.5cm,
width was 7.5cm and thickness was 4.5cm. Among

those with gestational age 26-30 weeks, the mean
length, width and thickness was 12.14cm, 9.21cm
and 3.43cm respectively. Those women with
gestational age of 31-35weeks had the mean length
of placentae as 14.05cm, width as 12.64cm and
thickness as 4.09cm. The largest group of study
participants was in the gestational age of 36-40
weeks with the mean length of placentae as
12.91cm, width as 10.91cm and thickness as
4.41cm. On comparing these dimensions in the
above groups, difference in the width was found to
be statistically significant (F value 3.569 and p
value 0.023 i.e, <0.05). (Table 4, Figure 2)

Table 4: Findings on gross examination of the placenta with respect to gestational age

Gestational age (weeks) | Frequency (n=42) | Mean(cm) | Std. Deviation | F value | p value
Length 21-25 weeks 2 9.50 4.95 1.738 0.176
26-30 weeks 7 12.14 2.34
31-35 weeks 11 14.05 3.37
36-40 weeks 22 12.91 2.51
Width 21-25 weeks 2 7.50 2.12 3.569 0.023
26-30 weeks 7 9.21 1.63
31-35 weeks 11 12.64 3.03
36-40 weeks 22 1091 2.74
Thickness | 21-25 weeks 2 4.50 2.12 0.893 0.453
26-30 weeks 7 343 1.10
31-35 weeks 11 4.09 1.30
36-40 weeks 22 4.61 2.01
Findings on gross dimension of the placenta with respect to
gestational age
16.00 14.5
14.00 1291 15.64
12.14
12.00 10.91
10.00 9-50 9.21
§ 8.00 7-50
=
6.00 2.50 4o 461
4.00 343
- l
0-00 length width thickness
W 21-25 weeks 26-30 weeks 31-35 weeks 36-40 weeks
Figure 2: Findings on gross dimension of the placenta with respect to gestational age
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Discussion:

Umbilical cord length and appearance:
Umbilical cord abnormalities which can cause
adverse pernatal outcome include cord entrapment,
cord prolapse, strictures, torsions, true knots, vasa
previa, fetoplacental insufficiency etc. Cord
entrapment in the form of body, shoulder or nuchal
cord, usually does not cause stillbirth, but can lead
to adverse intrapartum events [8,9].Umbilical cord
torsions, knots and strictures are seen in about 0.3-
2.1% of pregnancies and can cause stillbirths in 8-
11% cases[10,11]. As nuchal cords and true knots
are a common finding in healthy live births; these
umbilcal cord abnormalities cannot be implicated
as a cause of stillbirth directly, without any
histopathological ~ confirmation  [8]. Cord
prolapseusually presents as an unpredictable
obstetric event and accounts for almost 9%
stillbirths due to umbilical cord abnormalities. It is
mostly seen in cases of premature rupture of
membranes and malpresentations like transverse lie
and breech presentation [12]. Another umbilical
cord abnormality which is associated with high risk
of stillbirth is vasa previa. In this rare condition,
fetal vessels traverse the membranes overlying
internal cervical os. This is usually seen in cases of
marginal cord attachment, and if diagnosed
prenatally; the chances of perinatal mortality are
low [13-15].

In our study, 7.4% cases of stillbirth had
paracentral attachment of cord while, marginal
attachment was still rarer, accounting for only 2.4%
stillbirth cases. Previous retrospectively reviewed
case series and case-control studies have reported
that contribution of umbilical cord abnormalities to
stillbirths varied from 8% to 65%, which is a wide
range [16-18]. Hence, it is very difficult to
ascertain the causative role of umbilical cord
abnormalities in stillbirths. This could be seen in
our study also where, 90.5% cases of stillbirth had
centrally located umbilical cord, with no structural
abnormality.

In our study the mean length of umbilical cord was
maximum in the gestational age group of 31-
35weeks, i.e., 41.27 cm; and the mean umbilical
cord length at term (36-40 weeks) was 30. 67cm
(SD- 15.89 cm). This data was comparable to the
findings of Mishra et al., where the average cord
length was 50-60cm [19]. The incidence of
umbilical cord complications is known to increase
as the length of cord increases.

As shown in both the studies by Rayburn et al.[20]
and Greenhill et al [21], there was statisticlly
significant (p<0.001) association between cord
complications and long cord. As per the study by
Mishra et al [19], criteria of short cord was <20cm
and that of long cord was >100cm. In our study,
none of the women with stillbirth had exceptionally
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long cords (i.e., >100cm). Thus, the cause of
stillbirth cannot be directly related to the length of
the umbilical cord.

Placental thickness: The placenta is a fetomaternal
organ that maintains a healthy pregnancy, and the
role of the umbilical cord in pregnancy cannot be
separated from the placental function. The gross
examination of the placenta, especially its
dimensions and weight, closely relates to the
pregnancy outcome. Kulman and Warsoff stated
that a placental thickness of <25mm at term was
associated with fetal growth restriction (FGR) [22].
At term, a placental thickness of >4.0 cm was
found to be associated with abnormalities like
gestational diabetes, intrauterine infections, and
hydrops fetalis [23]. Habib et al. found that the
incidence of perinatal mortality and fetal anomalies
was higher in subjects with increased placental
thickness [24]. In our study, the average thickness
of the placenta was 4.61cm (SD- 2.0lcm) at term.
We observed that women who experienced
stillbirth had significantly thicker placentas,
potentially due to placental edema and other
histopathological abnormalities related to stillbirth.
Nevertheless, determining the precise cause was
challenging without comprehensive microscopic
analysis of the placental samples.

The limitations of this study include its relatively
small sample size and that it is based in a single
hospital in Lucknow, making it difficult to
generalize the results to the broader population.
This descriptive study focused on women who
experienced stillbirth. To better establish the
impact of umbilical cord abnormalities on stillbirth,
a comparative study design would be more
effective.

Conclusion

In our study, we concluded that umbilical cord
abnormalities are likely not directly linked to the
causes of stillbirth, as many women with stillbirth
have normally appearing umbilical cords.
However, thorough histopathological examinations
and comparative studies are essential to establish a
definitive association between them.

References

1. Centers for Disease Control and Prevention.
What is stillbirth? [May 2023].2023

2. National Health Services. Stillbirth. [May
2023]. 2023.

3. Obstetric care consensusno.10: management of
stillbirth: correction. Obstet Gynecol. 2023;
141:1030. doi: 10.1097/A0G.0000000000051
78

4. Parast MM, Crum CP, Boyd TK. Placental
histologic criteria for umbilical blood flow
restriction in unexplained stillbirth. Hum
Pathol. 2008; 39(6):948-953.

International Journal of Toxicological and Pharmacological Research

242



10.

11.

12.

13.

14.

15.

Haider et al.

Tan KC, Ho NK, Tay BL. Stillbirths--ten years’
experience at Toa Payoh Hospital. Singapore
Med J. 1989; 30(2):151-154. [PubMed]
[Google Scholar]

Incerpi MH, Miller DA, Samadi R, Settlage
RH, Goodwin TM. Stillbirth evaluation: what
tests are needed? Am J Obstet Gynecol. 1998;
178(6):1121-1125. [DOI] [PubMed] [Google
Scholar]’

Baergen RN. Cord abnormalities, structural
lesions, and cord "accidents". Semin Diagn
Pathol. 2007; 24(1):23-32.

Carey JC, Rayburn WF. Nuchal cord
encirclements and risk of stillbirth. Int. J
Gynaecol Obstet. 2000; 69(2):173-
174.doi:10.1016/S0020-7292 (99)00219-2
Larson JD, Rayburn WF, Crosby S, Thurnau
GR. Multiple nuchal cord entanglements and
intrapartum complications. Am J Obstet
Gynecol. 1995; 173(4):1228-1231.

Heifetz SA. The umbilical cord: obstetrically
important lesions. Clin Obstet Gynecol. 1996;
39(3):571-587.

Sornes T Umbilical cord knots. Acta Obstet
Gynecol Scand. 2000; 79(3):157-159.
Enakpene CA, Omigbodun AO, Arowojolu
AO. Perinatal mortality following umbilical
cord prolapse. International Journal of
Gynecology & Obstetrics. 2006; 95(1):44-45.
Sullivan EA, Javid N, Duncombe G, et al.
Vasa Previa Diagnosis, Clinical Practice, and
Outcomes in Australia. Obstet Gynecol. 2017;
130(3):591-598.

Jauniaux E, Savvidou MD. Vasa praevia: more
than 100 years in preventing unnecessary fetal
deaths. BJOG: An International Journal of
Obstetrics & Gynaecology. 2016; 123(8):128
7-1287.

Kulkarni A, Powel J, Aziz M, et al. Vasa
Previa: Prenatal Diagnosis and Outcomes:
Thirty-five Cases From a Single Maternal-

International Journal of Toxicological and Pharmacological Research

16.

17.

18.

19.

20.

21.

22.

23.

24.

e-ISSN: 0975-5160, p-ISSN: 2820-2651

Fetal Medicine Practice. Journal of Ultrasound
in Medicine. 2018; 37(4):1017-1024.

Flenady V, Middleton P, Smith GC, et al.
Stillbirths: the way forward in high-income
countries. Lancet. 2011; 377(9778):1703—
1717.

Bukowski R, Hansen NI, Pinar H, et al.
Altered fetal growth, placental abnormalities,
and stillbirth. PLoS One. 2017,
12(8):e0182874.

Allanson ER, Muller M, Pattinson RC. Causes
of perinatal mortality and associated maternal
complications in a South African province:
challenges in predicting poor outcomes. BMC
Pregnancy Childbirth. 2015; 15:37.

Mishra R, Vijayalaxmi P, Nirmala Kumari J.
Correlation of the length of umbilical cord of
the fetus with outcome of labor. J Obstet
Gynaecol India. 1987; 37:781.

Rayburn WF, Beynen A, Brinkman DL.
Umbilical cord length and intraparturn
complications. Obstet Gynaecol. 1981; 57:450.
Greenhill JP. Anatomy, anomalies, and
prolapse of the umbilical cord. Clin Obstet
Gynecol. 1962; 5:982. doi: 10.1097/00003081-
196212000-00005.

Kunlmann RS, Warsof S. Ultrasound of the
placenta. Clin Afr. Jou Obstet. Gynecol. 1996;
39:34. doi: 10.1097/00003081-199609000-
00004.

Benrishke K, Kaufmann P. Anatomy and
pathology of the umbilical cord and major
foetal vessels. 2nded. New York: Springer-
Verlag; 1998. Chapter 29 pathology of human
placenta 319-77.

Habib FA. Prediction of low birth weight
infants from ultrasound measurement of
placental diameter and thickness. Annals of
south Saudi Medicine. 2002; 22((5-6)):312-14.
doi: 10.5144/0256-4947.2002.312.

International Journal of Toxicological and Pharmacological Research

243


https://pubmed.ncbi.nlm.nih.gov/2609172/
https://scholar.google.com/scholar_lookup?journal=Singapore%20Med%20J&title=Stillbirths--ten%20years%20experience%20at%20Toa%20Payoh%20Hospital&author=KC%20Tan&author=NK%20Ho&author=BL%20Tay&volume=30&issue=2&publication_year=1989&pages=151-154&pmid=2609172&
https://doi.org/10.1016/s0002-9378(98)70311-4
https://pubmed.ncbi.nlm.nih.gov/9662289/
https://scholar.google.com/scholar_lookup?journal=Am%20J%20Obstet%20Gynecol&title=Stillbirth%20evaluation:%20what%20tests%20are%20needed?&author=MH%20Incerpi&author=DA%20Miller&author=R%20Samadi&author=RH%20Settlage&author=TM%20Goodwin&volume=178&issue=6&publication_year=1998&pages=1121-1125&pmid=9662289&doi=10.1016/s0002-9378(98)70311-4&
https://scholar.google.com/scholar_lookup?journal=Am%20J%20Obstet%20Gynecol&title=Stillbirth%20evaluation:%20what%20tests%20are%20needed?&author=MH%20Incerpi&author=DA%20Miller&author=R%20Samadi&author=RH%20Settlage&author=TM%20Goodwin&volume=178&issue=6&publication_year=1998&pages=1121-1125&pmid=9662289&doi=10.1016/s0002-9378(98)70311-4&

