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Fetal distress reflected 
in umbilical cord features
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The management of intrapartum fetal distress is using also the features of umbilical cord. Following progressive 
in utero hypoxia lead to acidosis and asphyxia by default. Since perinatal asphyxia is approx. 15% of the causes of 
perinatal morbidity, we intend to study the umbilical cord in infants with fetal distress. The umbilical cord connects 
the fetus and placenta and its main role is the transport of nutrients and oxygen from the mother to the fetus. 
Any alteration of the umbilical cord features, such as length- shorter or longer than normal, structural changes 
like hematoma, ulcers, varicose veins, teratomas, etc., arteriovenous malformations - one artery, can induce 
perinatal asphyxia witch represents the cause of perinatal morbidity and mortality with  long term effects. At the 
same time changes in the appearance of umbilical cord can be clinical indicators of a disease with intrauterine 
onset, eg. quantity and color of Wharton jelly, macroscopic appearance of the vessel like turgid or flaccid.
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Introduction
Fetal distress is defined as pathological manifestati-

ons in the product of conception, occurs during preg-
nancy and birth due to intrauterine factors changes. 

Etiology:
n Maternal factors (e.g. hypertension, decompensa-

ted heart disease, chronic lung damage, kidney damage, 
anemia, respiratory failure, eclamptic last quarter)
n Placental factors (e.g.detachment of the placenta, 

retroplacental hematoma, inserted below the placenta, 
placental insufficiency, circulatory disorders, twins)
n Pathology of the umbilical cord and
n Fetal factors(1).
The umbilical cord is mobile, suspended between 

fetus and placenta and is involved in many processes 
that affect feto-placental unit(1). At a term newborn 
umbilical cord has a length of approx. 50-60 cm long, 
is covered by a single layer of amniotic epithelium, 
Wharton’s jelly contains two arteries and one vein(1).

Amniotic cavity space and cord traction applied 
during fetal movements determine the length of the 
cord(2). The cord is shorter in twin pregnancy toward 
unique newborn. Studies have shown that in rat fetuses 
exposed to alcohol cord is short(2). In some dead fetuses 
in utero cord is short due to reduced fetal movements 
frequency and speed. In polyhydramnios, the umbilical 
cord is longer(2). 

Helical path of artery around the vein determine the 
characteristic structure of the umbilical cord, normally 
10-11 spirals with left versus right 7:1, right umbilical 
artery is usually of higher caliber(1). Coiling of the um-
bilical cord will be reduced when the smooth muscle of 
the umbilical vessel walls missing or if the intravascular 
pressure is decreased. In 30% of cases the condition is 
corrected during pregnancy(2). Coiled cord increases its 
turgor and makes it resistant to compression(2). 

This structure is dynamic and morphological depend 
on amount and composition of amniotic fluid, feto-

placental hemodynamics, gestational age or maternal 
complications during pregnancy(1).

Case report
We prospectively analyzed the characteristics of um-

bilical cord in infants with antepartum fetal distress. 
We present two clinical cases with mentioned patho-
logy, born in PhD, MD. “A. Rusescu” Institute for Mother 
and Child Care, Clinical Hospital of Obstetrics and 
Gynecology“Polizu”, Department of Neonatology from 
Romania. The study follows the history of pregnancy, 
labor, delivery and transition to extrauterine life of the 
newborn. We used Lubchenco charts for anthropometry 
and Ballard maturational assessment to determine the 
gestational age of newborn.

During one year, 2.3% of term infants showed fetal dis-
tress. The newborns of pathological pregnancies (arterial 
hypertension, gestational diabetes, perinatal infections) 
with intrauterine growth restriction and amniotic fluid 
changes. Mode of delivery predominantly by cesarean 
section (>90%). Delayed transition to extrauterine life has 
accompanied all these cases. The clinical cases we present 
identified features of umbilical cord which demonstrate 
intrauterine fetal distress.

Clinical Case 1
Pregnant woman, primiparous, primigesta, 31 weeks 

gestational age, uninvestigated pregnancy, with arterial 
hypertension, fetal growth below the 5th percentile, with 
fetal bradycardia. Reduced fetal movements, ultrasound 
diagnosed and flows in uterine arteries show uteroplacental 
insufficiency. She delivered by caesarean section after 24 
hours admission a female preterm infant, cranial presen-
tation, weight =1050 g (p<10%), head circumference = 26 
cm (p <10%), weight index=1.6 (p<10%), Apgar score 2 to 
first minute, required resuscitation at birth, hospitalized 
46 days, with a diagnosis of respiratory distress syndrome, 
necrotizing enterocolitis, neonatal anemia. Features of 
umbilical cord in this case: flaccid, hypocoiled (Figure 1).
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Clinical Case 2
Teenage pregnant woman, uninvestigated, II gesta, 

primiparous (one abortion) is hospitalized for painful 
uterine contractions. Caesarean section, arterial hyper-
tension, ruptured membranes by approx. 30 hours, me-
conium stained amniotic liquid, cranial presentation, 
double nuchal cord. Term newborn, gestational age 40 
weeks, weight 3350 g, hospitalized 10 days, diagnosis: 
meconium-aspiration syndrome, fetal distress, neonatal 
anemia. Features of umbilical cord in this case: meconium 
stained - fetal distress for at least one hour (Figure 2).

Discussion
The situations where fetal distress, increased risk 

of intrapartum fetal heart rate decelerations, or in-

trauterine death have been associated were involved 
in non-coiled umbilical cords(2).

A discrepancy in the size of the umbilical arteries (e.g. 
1 mm difference in the diameter of umbilical arteries) is 
associated with an increase in placental abnormalities 
(e.g. infarcts) or abnormal placental cord insertions 
(e.g. marginal and velamentous)(2).

Studies have shown that a hypocoiled umbilical cord 
may be associated with fetal anomalies, perinatal as-
phyxia, prematurity, velamentous cord insertion, fetal 
distress, low birth weight, nuchal cord, meconium 
amniotic fluid. An hypercoiled cord may be associated 
with perinatal asphyxia, small for gestational age, 
trisomy, fetal distress, single umbilical artery or fetal 
vasculopathy(3).

Figure 1. Hypocoiled umbilical cord

Figure 2. Meconium impregnated umbilical cord
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Features of the umbilical cord that may be asso-
ciated with fetal distress, are as follow:

1.Abnormalities of cord length. The length of the 
cord is thought to reflect movement of the fetus in utero(4). 
Short cords are associated with placental abruption, cord 
rupture, fetal movement disorders, intrauterine con-
straint, primiparity(4). Excessively long cords are associated 
with thrombus or true knots(4). These abnormalities may 
reflect  maternal systemic diseases, delivery complications, 
respiratory distress of the fetus, vertex presentation, cord 
entanglement, fetal anomalies, increased birth weight 
and true knots in cords(4).

2. Abnormalities of the umbilical cord diameter. 
Enlargement of the proximal umbilical cord is due to 
abnormalities related to vitelline duct and/or allantoic 
duct development, localized enlargement of the umbilical 
cord diameter are also related to edema (10%), neoplasm, 
vascular aberration(5).

3. The flaccid umbilical cord aspect, given by some 
studies by flow through the umbilical vessels was associ-
ated with(6): oligohydramnios, small for gestational age, 
amniotic fluid meconium, and perinatal asphyxia. 

Microscopic computerized morphometry prove that in 
fetuses with intrauterine growth restriction the Wharton 
jelly quantities at birth is lower(7) and some authors show-
ed that in pregnant women with gestational diabetes is in 
higher quantity. Other authors showed  that in postmature 
births, in fetuses with a smaller diameter of umbilical 
cord,  antepartum deceleration are more common and 
a flaccid umbilical cord was commonly associated with 
fetal distress  and a severe reduction in amniotic fluid 
volume(8,9).

1. Abnormalities of the umbilical vessel:
a) Abnormal number of vessels (e.g. single umbili-

cal artery, 2 veins-2 arteries, 1 veine-1 artery duct)(5).  
Accompanying systemic abnormalities can affect all body 
systems as follows: musculoskeletal (polydactyly, certebral 
anomalies, cleft lip and palate etc.), urogenital (renal 
agenesis, hydroureter and hydronephrosis, malformed ex-
ternal genitalia), cardiovascular (patent ductus arteriosus, 
truncus anomalies, valvular anomalies), gastrointestinal 
(esophageal atresia or stenosis, traheo-esophageal fistula, 

imperforate anus), nervous system (neural tube defects, 
anencephaly, meningomyelocele), others (eye abnormaliti-
es(8), pulmonary hypoplasia or aplasia, laryngeal atresia(9), 
diaphragmatic hernia)(5);

b) Track and abnormal connections between vessels 
(eg. the umbilical cord venous duct agenesis, arteriove-
nous fistula)(5). They may associate: esophageal atresia, 
congenital hip dislocation, spina bifida, ventricular septal 
defect, trisomy 21(5);

c) Abnormal structure or configuration of vessels (eg. 
hypoplastic umbilical artery, arteries or umbilical vein 
thrombosis, varicose veins, abnormal umbilical cord co-
iling)(5) may associate: polyhydramnios, congenital heart 
malformations, intrauterine growth restriction(10).

2. Cord cysts and tumors in approx. 3% of pregnancies, 
both associated with fetal abnormalities (20% chromo-
somal disorders e.g. Trisomy 18)(5).

3. Nuchal cord is present in 20-33% of pregnancies, 
more commonly in males, in few cases they were related 
with amniotic fluid emobli or spasm of axillary artery 
with limb ischemia followed(5). True umbilical cord knot 
and nuchal cord may be associated with fetal distress(5).

4. Disruption in linear cord(4) is extremely rare, followed 
by direct exposure to the entire or focal length of the um-
bilical vessels. All cases were associated with acute fetal 
distress, meconium amniotic fluid and perinatal death(4).

5. Umbilical cord hematoma  is associated with a short 
umbilical cord(11,12).

6. Umbilical cord aneurysm  is associated with trisomy, 
fetal death(13).

7. Umbilical cord hemangioma is associated with polyhy-
dramnios, omphalocele(14,15).

8. Umbilical cord teratoma very rarely (conjoined 
twins)(5).

9. Umbilical cord angiomyxoma is associated with fetal 
death(16).

Conclusions
Features of the umbilical cord can reflect fetal distress 

degree even if it was not antenatally diagnosed. Umbilical 
cord features analysis is one easy and certainly method 
for fetal distress diagnosis.   n
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