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ABSTRACT
Introduction: The coiling of the umbilical vessels develops by about 28 days post-conception and is 

present in about 95% of foetuses by around nine weeks of conception. Umbilical coiling (UC) is associated 
with many maternal and fetal outcomes. The present study attempts to assess any associations between 
medical disorders of pregnancy with umbilical cord coiling.

Methodology: This cross-sectional study was conducted in the Department of Obstetrics and 
Gynaecology, Gandhi Medical College & Sultania Zanana Hospital, Bhopal, India, from January to 
December 2020. A total of 300 obstetric mothers were included in the study. Coiling of the umbilical cord 
numbers and pattern and umbilical coiling index was assessed at the time of delivery. Medical disorders 
such as diabetes mellitus, hypertension and thyroid disorders during pregnancy were evaluated at the time 
of delivery. Data was entered and analysed with Epi info software.

Results: Gestational diabetes mellitus was seen in hyper-coiled and normocoiled, but not also in hypocoiled 
UC. Hypothyroidism with GDM was seen only in hypocoiled UC. A significant association was seen with 
selected endocrinal medical problems with umbilical cord coiling (P value <0.05). The most common blood 
pressure-related disorder identified in the present study is eclampsia (66.66%). Gestational hypertension 
was seen only in hypocoiled UC coiling. 

Conclusion: The most common endocrine disorder associated with umbilical cord coiling was gestational 
diabetes in hyper coiled and normocoiled UC. Hypocoiling and normocoiling have been found in medical 
disorders of pregnancy. Multicentric studies are required to identify the relationship between endocrine and 
blood pressure-related disorders and umbilical coiling.
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INTRODUCTION

The umbilical cord is vital for foetal deve
lopment, well-being, and survival, but is 
vulnerable to kinking, compressions, 
traction and torsions which may affect 
the perinatal outcome (1). The normal 

umbilical cord extends from the placenta to the 
fetal umbilicus, twisting (coiling) as it traverses the 
distance between these two points (2). The most 
distinctive feature of the umbilical cord is the heli-
cal pattern of its vessels. Speaking in technical 
terms, the vessels of the cord are wound as cylin-
drical helices, rather than spirals, but both terms 
can be used interchangeably to avoid confusion 
(3). The coiling is caused by muscular fibres in the 
walls of arteries (4). The coiling of the umbilical 
vessels develops by about 28 days post conception 
and is present in about 95% of foetuses by around 
nine weeks of conception. The helices of the um-
bilical cord are visible on ultrasonography as early 
as during the first trimester of pregnancy (5). Um-
bilical coiling index (UCI) by definition is the total 
number of coils of the cord divided by the total 
length of the cord centimetres (6). Further, UCI has 
been grouped as follows: <10th percentile – hypo-
coiled; 10th–90th percentile – normocoiled and 
>90th percentile – hypercoiled (6). Studies have 
found a relationship between certain medical dis-
orders of pregnancy and UCI. A previous study has 
identified that neonates of mothers with gestation-
al diabetes are therefore more likely to have hy-
percoiled or non-coiled umbilical blood vessels 
(7). The present study attempts to assess any asso-
ciation between medical disorders of pregnancy 
with umbilical cord coiling. q

METHODOLOGY

Study design 
The present study was a cross-sectional study.

Study site  
The present study was conducted in the Depart-
ment of Obstetrics and Gynaecology, Gandhi 
Medical College & Sultania Zanana Hospital, 
Bhopal, India.

Study population
The study population comprised pregnant  
women who delivered in our hospital at their 
term. Those who had their umbilical cord milking 

done were excluded from the study. The follo
wing inclusion criteria were used: pregnant wom-
en with a term singleton gestation, irrespective of 
the mode of delivery (vaginal and lower segment 
caesarean section) and parity. The exclusion crite-
ria comprised multiple pregnancies, congenital 
anomalies, placental anomalies and cord pro-
lapse.

Study duration
The present study was conducted over one year 
from January to December 2020.

Sample size calculation 
Using OpenEpi open source software and assu
ming the prevalence of umbilical cord coiling as 
12.55% (7.5%-16%) for hypo coiling and 
(6.7%-20%) for hyper coiling, based on a previous 
study by Steinl GK et al (8), the sample size was 
calculated as 292, which was rounded off to 300. 

Study methodology
After the delivery of the baby, the umbilical cord 
was secured at the foetal end and cut with scissors 
right after delivery. The placenta was permitted to 
separate on its own. The chord was severed 5 cm 
from the point of foetal implantation at the foetal 
end. The entire umbilical cord, including the pla-
cental end and the baby's umbilical stump, was 
measured at 5 cm. The total length of the cord 
was measured by adding the length of the placen-
tal end of the cord plus the length of the umbilical 
stump on the baby. The number of complete coils 
or spirals was counted from the neonatal end to 
the placental end of the cord. The coils were re-
ferred to as sinistral (left) and dextral (right) based 
on the direction of the coils. The UCI was calcu-
lated by dividing the number of vascular coils in a 
cord divided by the length of the cord in centime-
tres.

Data analysis  
The outcome was appropriately coded, then data 
was collected and compiled using Epi info soft-
ware and further tabulated and presented in the 
form of percentages and proportions. The UCI 
and other parameters such as the length of the 
cord and direction of coiling were assessed. The 
data was analysed. Appropriate statistical tests 
(Chi-square test and Fischer exact test) were ap-
plied. A p-value of < 0.05 was considered to be 
significant. q
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RESULTS

Study participants had a mean (SD) age of 25 
(±4.1) years. The minimum and maximum 

age group was 18 to 37 years. The mean (SD) 
gestational age of study participants was 38 (±2) 
(range 36 to 40 weeks). Among all study partici-
pants, 182 (60.7%) were primigravida and 118 
(39.3%) multigravida women. Among the deli
veries, the majority had normal vaginal delivery 
186 (62%) and 114 (38%) underwent lower seg-
ment caesarean section.

The maximum number of study subjects were 
comprised in the age group 23-27 years (45%) 
(Table 1). The mean (SD) umbilical cord length 
was 53.3 (±6.1) cm, with a maximum length of 
67 and a minimum of 51 cm. The number of coils 
ranged from a minimum of four to a maximum of 
34. The mean (SD) number of coils length was 31 
(±11). Among the direction of the twist, the sinis-
tral direction of the twist was more common than 
the dextral one. The mean (SD) UCI was 0.23 
(±0.07) with a maximum of 0.65 and minimum 
of 0.05. Out of the 300 participants, 128 (42.7%) 
were normocoiled, 103 (34.3%) hypocoiled and 
69 (23%) hypercoiled.

A total of 15 patients out of all 300 study sub-
jects had blood pressure-related disorders, inclu
ding gestational hypertension, severe pre-eclamp-
sia and eclampsia; out of these three, eclampsia 
was the most common blood pressure-related 
disorder identified by us (66.66% of cases). Gesta-
tional hypertension was seen only in hypocoiled 
UC coiling. The only blood pressure-related disor-
der seen in hypercoiled UC was eclampsia. A total 
of 15 patients out of the 300 study subjects had 
medical problems, including gestational diabetes 
mellitus (GDM), hypothyroidism and hypothyroi
dism with GDM; out of these three, GDM was the 
most common endocrinal medical problem iden-
tified by us (46.66%). Gestational diabetes mellitus 
was not seen in hypocoiled UC coiling. Hypothy-
roidism with GDM was seen only in hypocoiled 
UC. There was a significant statistical association of 
medical problems with umbilical cord coiling as 
explained by Fisher's exact test. q

DISCUSSION

In the present study, the maximum study sub-
jects were comprised in the age group of 

TABLE 3. Association of medical disorders of pregnancy with umbilical coiling (N=15)

TABLE 2. Age wise distribution of study participants and 
umbilical coiling (n=300)

Umbilical Cord Coiling and Endocrine Problems

TABLE 1.  
Age-wise 
distribution of 
study participants 
(n=300)
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23-27 years (45%) and 2.3% in the age group of 
33-37 years. The minimum age of all 300 study 
subjects was 18 years and the maximum age 
37 years. Sujata Singh et al (9) found that maternal 
age ranged from 18 to 38 years, with a mean of 
25.38±3.90 years. A total of 15 patients out of 
the 300 participants had high blood pressure, in-
cluding gestational hypertension, severe 
pre-eclampsia and eclampsia, out of which 
eclampsia was the most common blood 
pressure-related disorder identified in the present 
study (66.66%). Gestational hypertension was 
seen only in hypocoiled UC coiling, while 
eclampsia was the only blood pressure-related 
disorder seen in hypercoiled UC. Olaya et al (10) 
had concluded that umbilical cord abnormalities 
were associated with maternal gestational hyper-
tension, with these umbilical cord abnormalities 
being ultimately associated with fetal and neona-
tal consequences (10). Pre-eclampsia has been 
connected to malformed VEGF family placental 
proteins, which have also been mentioned as cru-
cial for embryo growth and implantation (11).

Although the precise mechanism of coiling is 
unknown, certain theories have been put forth 

concerning umbilical cord coiling. Umbilical cord 
coiling can be caused by a variety of factors, in-
cluding foetal movements, embryo torsion, umbi-
licus vascular growth rates, and the arrangement 
of muscle fibres on the walls of the umbilical ar-
tery (12-14).

As far as endocrinal diseases among the medi-
cal disorders of pregnancy are concerned, a total 
of 15 patients out of all 300 study subjects had 
medical problems, including GDM, hypothyroi
dism and hypothyroidism with GDM, out of 
which GDM was the most common endocrinal 
disorder identified by us (46.66%). Gestational 
diabetes mellitus was seen in hypercoiled and 
normocoiled but not also in hypocoiled UC coiling. 
Hypothyroidism with GDM was seen only in hy-
pocoiled UC. Najafi et al (15) identified a statisti-
cally significant association between hypercoiling 
and GDM. This umbilical cord coiling could be 
identified in the first trimester during the antenatal 
period. Continuous monitoring could identify 
these diseases early, leading to timely interven-
tion. Further studies done prospectively could 
validate these findings. q

CONCLUSION

Gestational diabetes mellitus and eclampsia 
were the most commonly seen endocrine 

disorder associated with umbilical cord coiling. 
Abnormal umbilical coiling parameters that can 
be measured have been found to have a strong 
association with certain medical disorders of 
Pregnancy. Assessment of these parameters du
ring early pregnancy could be a predictor of 
these medical disorders of pregnancy. q 
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FIGURE 1. Association of selected medical disorders of 
pregnancy with umbilical coiling (N=15)

1.	 Sherer DM, Anyaegbunam A. Prenatal 
ultrasonographic morphologic 
assessment of the umbilical cord: A 
review. Part I.  
Obstet Gynecol Surgery 1997;52:506-514.

2.	 Diwakar RK, Naik MM, Jindal MM. 
Umbilical cord coiling: case report and 
review of the literature.  

BJR Case Rep 2016;3:20150152. 
3.	 Edmonds HW. The spiral twist of the 

normal umbilical cord in twins and 
singletons.  
Am J Obstet Gynecol 1954;67:102-120.

4.	 Roach MR. The Umbilical vessels. 
Perinatal medicine,13th ed., Hagerstown, 
Maryland: Harper and Row.1976,  

pp 134-142.
5.	 Singh S, Sharma R. Coils in Umbilical 

Cord and their Perinatal Significance in 
North Indian Population:  
A Cross-sectional Study.  
All Indian J Neo Med Res  
2017;15:0001-0004.

6.	 Rana J, Ebert JGA, Kappy KA. Adverse 

References



231Maedica
  

A Journal of Clinical Medicine, Volume 18, No. 2, 2023

Umbilical Cord Coiling and Endocrine Problems

perinatal outcome in patients with an 
abnormal umbilical coiling index.  
Obstetr Gynecol 1995;85:573-577. 

7.	 Ezimokhai M, Rizk DE, Thomas L. 
Abnormal vascular coiling of the umbilical 
cord in gestational diabetes mellitus.  
Arch Physiol Biochem 2001;109:209-214.

8.	 Steinl GK, Gandelman JS, Katzman PJ, 
et al. Umbilical Cord Coiling in High-risk 
Pregnancies: Associations With 
Determinants of Adverse Birth Outcomes 
and Iron Status.  
Pediatr Dev Pathol 2018;21:537-547. 

9.	 Singh S, Pai S, Sahu B. Study of 
umbilical coiling index and perinatal 
outcome.  
Int J Reprod Contracept Obstet Gynecol 

2020;9:397739-82.
10.	 Olaya-C M, Salcedo-Betancourt J,  

Galvis SH, et al. Umbilical cord and 
preeclampsia.  
J Neonatal Perinatal Med 2016;9:49-57. 

11.	 Binder NK, Evans J, Salamonsen LA,  
et al. Placental growth factor is secreted 
by the human endometrium and has 
potential important functions during 
embryo development and implantation. 
PLoS One 2016;11:e0163096

12.	 Machin GA, Ackerman J,  
Gilbert-Barness E. Abnormal umbilical 
cord coiling is associated with adverse 
perinatal outcomes.  
Pediatr Dev Pathol 2000.3:462-471.

13.	 Blackburn W, Cooley NR. The umbilical 

cord. In: Stevenson RE, Hall JG, 
Goodman RM, editors.  
Human malformations and related anomalies, 
vol. II, chapter 37.  
New York: Oxford University Press. 1993.  

14.	 Sherer DM, Anyaegbunam A. Prenatal 
ultrasonographic morphologic 
assessment of the umbilical cord: A 
review. Part I.  
Obstet Gynecol Surv 1997;52:506-514.

15.	 Valojerdi LNAE, Malek M, Abedini A, 
Zahmatkesh MKE. Prediction of 
postnatal abnormal coiling of the 
umbilical cord in gestational diabetes 
mellitus: a diagnostic accuracy study.  
J Maternal-Fetal & Neo Med  
2018;33:1107-1113. 


