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Introduction
Factors affecting fetal development include genetics,
fetal aneuploidy, maternal hypertension, diabetes melli-
tus, and placental factors.[1,2] While the placenta supplies

the fetus with oxygen and nutrients, it transports carbon
dioxide and waste products formed by the fetus into the
maternal circulation.[3,4] The umbilical cord is a helical
link that is vital to the development of the fetus. When

Özet: Umbilikal kord ve yenido¤an sonuçlar›
aras›ndaki iliflki
Amaç: Çal›flmam›zda, düflük riskli gebeliklerde (gestasyonel yafla gö-
re normal fetüsler [AGA]) umbilikal ven çap› ile kordon uzunlu¤u ve
fetal sonuç aras›ndaki iliflkiyi araflt›rd›k. 
Yöntem: Gebeli¤in 38+0 ve 41+6. haftalar› aras›nda 19–44 yafl›n-
daki 39 tekil gebelikten oluflan prospektif bir kohort çal›flmas› ger-
çeklefltirildi. Olgular›n demografik özellikleri, prenatal ultrason ile
ölçülen umbilikal ven çap›, postnatal do¤um a¤›rl›¤›, cinsiyet, 1. ve
5. dakika Apgar skorlar›, kan gaz› analizi ve umbilikal kord uzun-
lu¤u kaydedildi. Gestasyonel haftaya göre 10–90. persantilde olan
fetal a¤›rl›kl› fetüsler AGA kabul edildi. 
Bulgular: Gebelerin ortalama yafl› 27.5±5.3 idi. Gebelerin %33’ü
(13/39) nullipard›. Korelasyon analizinde umbilikal ven çap› ve di-
¤er de¤iflkenler aras›nda istatistiksel olarak anlaml› korelasyon
yoktu (p>0.050). Umbilikal kord uzunlu¤u ve umbilikal ven laktat
seviyesinin istatistiksel olarak negatif ve anlaml› korelasyona sahip
oldu¤u bulundu (r=-0.418; p=0.015); ancak di¤er gebelik sonuçla-
r›nda anlaml› korelasyon yoktu. Cinsiyete göre umbilikal ven çap›
ve kordon uzunlu¤unun medyan de¤erleri aras›nda istatistiksel
olarak anlaml› fark yoktu (s›ras›yla p=0.076 ve 0.181). 
Sonuç: Sonuç olarak çal›flmam›zda, 38.0–41.6 haftal›k gebelikler-
de (AGA fetüslerde) umbilikal ven çap› ve kordon uzunlu¤u ile fe-
tal a¤›rl›k ve gebelik sonucu aras›nda bir iliflki bulamad›k. Ancak
elde edilen sonuçlar›n yine de daha büyük seriler ile do¤rulanma-
s› gerekmektedir. 

Anahtar sözcükler: Umbilikal ven çap›, umbilikal kord uzunlu¤u,
umbilikal ven, umbilikal kord, fetal sonuç.
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Abstract

Objective: This study investigated the relationship between umbil-
ical vein diameter and cord length and fetal outcome in low-risk
pregnancies (fetuses appropriate for gestational age [AGA]). 
Methods: A prospective cohort study of 39 singleton pregnant
women aged 19–44 years at between 38+0 and 41+6 weeks of gesta-
tion was conducted. Case demographics, umbilical vein diameter
measured by prenatal ultrasound, postnatal birth weight, gender, 1-
and 5-minute Apgar scores, blood gas analysis, and umbilical cord
length were recorded. Fetuses with a fetal weight in the 10–90th per-
centile according to week of gestation were accepted as AGA. 
Results: The mean age of the pregnant women was 27.5±5.3 years.
33% (13/39) of the pregnant women were nulliparous. There was no
statistically significant correlation between umbilical vein diameter
and other variables in correlation analysis (p>0.050). Umbilical cord
length and umbilical vein lactate level were found to have a statistical-
ly negative and significant correlation (r=-0.418; p=0.015); however,
no other pregnancy outcomes were found to have a significant corre-
lation. There was no statistically significant difference between the
median values of umbilical vein diameter and cord length by gender
(p=0.076 and 0.181, respectively).
Conclusion: In conclusion, this study found no relationship
between umbilical vein diameter and cord length and fetal weight
and pregnancy outcome in low-risk 38.0–41.6-week pregnancies
(AGA fetuses). However, the obtained results still need to be con-
firmed by larger series. 

Keywords: Umbilical vein diameter, umbilical cord length,
umbilical vein, umbilical cord, fetal outcome.
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the umbilical cord is sectioned, there are two arteries and
a vein in the umbilical cord wrapped with Wharton’s gel.
The umbilical vein is the source of nourishment for the
fetus, and studies show that fetal growth is delayed when
blood flow in the umbilical vein is inadequate.[5,6]

There are studies showing that umbilical vein diame-
ter and umbilical cord diameter are associated with fetal
weight.[7,8] There are studies reporting the relationship
between small umbilical cord diameter and adverse preg-
nancy outcomes in fetuses with fetal growth retarda-
tion.[9] It has been noted that in the second trimester of
pregnancy, pregnant women with thin umbilical cords
have an increased likelihood of having fetal growth retar-
dation.[9] There are studies reporting that umbilical vein
diameter measured in the third trimester does not help
predict estimated fetal weight.[10]

The normal length of the umbilical cord is 50–60
cm.[11] Fetal growth retardation, congenital anomalies,
intrapartum fetal distress, and an increased risk of fetal
death are all associated with a short umbilical cord.[12] A
long umbilical cord is associated with fetal risks, such as
cord along its length, cord prolapse, cord knots, and
intrapartum fetal distress.[11,13]

There is limited information on the relationship
between umbilical vein diameter and cord length and
fetal outcomes in low-risk pregnant women (fetuses
appropriate for gestational age [AGA]). This study exam-
ined the relationship between umbilical vein diameter
and cord length with fetal outcome in low-risk pregnan-
cies (AGA fetuses).

Methods
This prospective cohort study was conducted at the
Kütahya Health Sciences University Evliya Çelebi
Training and Research Hospital between 01.07.2021 and
01.09.2021. Ethical approval was obtained from the
Non-invasive Ethics Committee of Kütahya Health
Sciences University, Kütahya, Turkey (Research num-
ber: 2021/11-08). The study was conducted with 39 sin-
gleton pregnant women aged between 38+0 and 41+6
weeks, 19–44 years. According to the week of gestation,
a singleton pregnancy was determined to be AGA inclu-
sion criteria. Fetuses with a fetal weight in the 10-90th
percentile according to week of gestation were accepted
as AGA. The week of gestation was determined by the
last menstrual period, and early ultrasound measure-

ments confirmed the week of gestation. Those with mul-
tiple pregnancies, pregnancy complications such as dia-
betes and hypertension, physical and chromosomal
anomalies in their fetuses, fetal losses, intrauterine
growth restriction, pre-term or post-term delivery,
oligohydramnios, or polyhydramnios were excluded
from the study. Case demographics, umbilical vein diam-
eter measured by prenatal ultrasound, postnatal birth
weight, gender, 1- and 5-minute Apgar scores, blood gas
levels, and umbilical cord length were recorded.

The diameter of the umbilical vein was measured at
the free part of the umbilical cord. During the measure-
ments, the diameter of the umbilical vein (UV) was
measured from the outside to the outside at the widest
point of the umbilical cord (Fig. 1). The measurements
were always performed by the same operator (CS). The
measurements were performed three times. The average
of these three measurements was taken. Measurements
were performed using a Toshiba brand Aplio 400 model
(Toshiba Medical Systems Corporation, Tochigi, Japan)
and a 6.0–1.9 MHz 4D probe. The measurements were
performed in patients whose uterine contractions had
not yet started. The umbilical cord was clamped after
birth. It was cut into two parts. The total length of the
umbilical cord was determined in mm by measuring the
two ends with separate measuring tapes. After the pla-
centa was removed, it was weighed, and its weight was
noted in grams.

Statistical Package for the Social Sciences (version 25,
SPSS Inc., Chicago, IL, USA) was used to analyze the
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Fig. 1. Measurement of umbilical vein diameter by ultrasonography.



data. Data are presented as mean ± standard deviation and
median [25th percentile; 75th percentile]. Conformity to
normal distribution was assessed using Kolmogorov-
Smirnov test or Shapiro-Wilk test. Differences in contin-
uous variables between groups were evaluated using
Mann-Whitney U test. The relationships between cate-
gorical data and groups were analyzed using chi-square
test. Correlations between variables were assessed using
Spearman’s correlation coefficient. A value of p<0.05 was
considered statistically significant. 

Results
The mean age of the pregnant women was 27.5±5.3
years. 33% (13/39) of the pregnant women were nulli-
parous. Table 1 shows the demographic data of the
cases. There was no statistically significant correlation
between umbilical vein diameter and other variables
(p>0.050) in correlation analysis. A statistically negative
and moderate correlation was found between umbilical
cord length and umbilical vein lactate level (r=-0.418;
p=0.015). Table 2 shows the diameter of the umbilical
vein and the length of the umbilical cord, as well as infor-
mation on their correlation with pregnancy outcome.
There was no statistically significant difference between
the median values of umbilical vein diameter and cord
length by gender (p-values: 0.076 and 0.181, respective-
ly) (Table 3).

Discussion
Many factors can affect the birth weight of the fetus.
Umbilical vein parameters measured just before deliv-
ery may be important for both newborn weight and
newborn outcomes. There was no statistically signifi-
cant relationship identified between umbilical vein
diameter and other variables in this study. There was a
statistically negative and moderate relationship
between umbilical cord length and umbilical vein lac-
tate level, but no significant relationship was found
with other pregnancy outcomes.

There are studies showing that the diameter of the
umbilical cord and vein correlates with fetal weight.[8,10]

A thin umbilical cord has been shown to be associated
with an increased risk of fetal distress in risky pregnan-
cies (e.g., fetal growth retardation). However, no infor-
mation on cord blood gas results has been reported.[9]

In their study examining the relationship of umbilical

cord diameter with fetal development and fetal out-
come in 652 pregnant women, Udoh et al. found that
umbilical cord diameter showed a positive correlation
with birth weight. They also showed that there was a
poor fetal outcome in 50 pregnant women whose
umbilical cord diameter was below the average in the
first and second trimesters.[14] Proctor et al. investigat-
ed the relationship between umbilical cord diameter
and fetal weight in 497 pregnant women at 18–41
weeks of gestation. They showed a positive correlation
of umbilical cord diameter with birth weight and pla-
cental weight.[15] Ghezzi et al. found that the total area
of the umbilical cord and umbilical veins were small in
neonates with fetal growth restriction who admitted to
the neonatal intensive care unit. They also found that a
small umbilical vein area was associated with adverse
neonatal outcomes.[7] In the study by Rigano et al., it

Volume 29 | Issue 3 | December 2021

The relationship between umbilical cord measurements and newborn outcomes

227

Table 1. Demographic data of cohort. 

Age (years) 27.5±5.3
27.0 [23.0; 32.0]

BMI (kg/m2) 29.1±5.6
28.6 [26.1; 31.2]

Gestational age (weeks) 38.8±1.3
39.0 [38.0; 40.0]

Parity 1.2±1.3
1.0 [0.0; 2.0]

Umbilical vein diameter (mm) 8.9±6.5
7.6 [6.1; 8.7]

Umbilical cord length (cm) 53.4±7.2
52.0 [50.0; 60.0]

Placenta weight (g) 621.5±129.0
632.0 [540.0; 720.0]

Apgar score (1-minute) 8.4±1.3
9.0 [9.0; 9.0]

Apgar score (5-minute) 9.6±0.9
10.0 [10.0; 10.0]

Birth weight (g) 3122.5±515.6
3220.0 [2850.0; 3450.0]

Umbilical vein pH 7.3±0.1
7.3 [7.3; 7.3]

pCO2 (mmHg) 45.4±6.6
44.1 [41.0; 48.0]

Lactate (mmol/L) 2.7±1.6
2.3 [1.7; 3.6]

Bicarbonate (mEq/L) 22.2±1.6
22.1 [21.2; 22.9]

Base deficit (mmol/L) 1.8±6.8
1.1 [-4.2; 8.4]

Values are presented as mean ± standard deviation, median [interquartile range].
BMI: body mass index.



was shown that there is a correlation between the
decrease in umbilical vein diameter in fetuses with
growth retardation.[13] The relationship between
umbilical cord or umbilical vein diameter and pregnan-
cy outcomes in low-risk pregnant women has not yet
been clarified. There was no statistically significant
relationship identified between umbilical vein diameter
and other variables in this study.

Tutus et al. found that umbilical vein diameter and
fetal birth were inversely related in newborns with LGA.

As the umbilical vein diameter decreases in these 20–24
weeks, the estimated fetal birth weight increases.[16]

Köflüfl et al. examined ultrasonographic umbilical
artery and umbilical vein diameters of 720 low-risk
pregnant women between 20th and 40th weeks of gesta-
tion. Moreover, they compared these measurements to
the fetal biometry and predicted fetal weights. They
found a strong correlation between umbilical vein diam-
eters and predicted fetal weights until 34 weeks. They
found that the umbilical vein measurement measured
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Table 2. Investigation of the relationship between umbilical vein diameter and umbilical cord length and birth results. 

Umbilical vein diameter Umbilical cord length

Age r 0.283 -0.055
p 0.081 0.737

BMI r 0.187 -0.028
p 0.253 0.865

Gestational age r -0.225 0.236
p 0.168 0.147

Parity r 0.143 -0.053
p 0.385 0.751

Apgar scores (1-minute) r -0.307 0.307
p 0.057 0.057

Apgar scores (5-minute) r -0.339 0.297
p 0.035 0.066

Birth weight r -0.119 0.329
p 0.470 0.041

pH r -0.172 -0.003
p 0.314 0.984

PCO2 r 0.059 0.040
p 0.732 0.816

Lactate r 0.343 -0.418
p 0.050 0.015

Bicarbonate r 0.069 0.102
p 0.701 0.574

Base deficit r 0.112 -0.211
p 0.535 0.239

Placenta weight r 0.256 -0.210
p 0.115 0.199

BMI: Body mass index; r: Spearman’s rho correlation coefficient.  

Table 3. Comparison of umbilical vein diameter and umbilical cord length values by gender. 

Gender

Notation  Female Male p-value

Umbilical vein diameter Avg ± std. deviation 8.5±7 9.3±6.3
0.076

Avg (min.–max.) 6.8 (5.2–37) 7.9 (5.7–35)

Umbilical cord length  Avg ± std. deviation 53.4±11.7 49.9±11.6
0.181

Avg (min.–max.) 54 (13–68) 52 (12–63)



after 34 weeks did not affect the estimated fetal weight.
However, they stated that there was no relationship
between umbilical vein/artery rate and predicted fetal
weight, and gestational age.[6] In the study by Predanic
and Perni, it was seen that the umbilical cord thickness
measured in the second trimester was not correlated
with neonatal birth weight.[17]

Köflüfl et al. found that the UV/UA ratio measured
below 34 weeks of gestation helps determine the esti-
mated fetal weight, but it has no utility in prediction
after 34 weeks of gestation.[6] Rostamzadeh et al.
reported that umbilical cord and vein diameter assessed
after 30 weeks of gestation was not associated with fetal
weight.[18] In their study, Togni et al. found no relation-
ship between umbilical cord thickness and fetal weight
measured after 33 weeks of gestation.[19] Our study
showed no relationship between umbilical vein diame-
ter and neonatal weight and neonatal outcomes (blood
gas values, etc.) in low-risk pregnancies at 38.0–41.6
weeks of gestation.

Short and long cord lengths have been reported to be
associated with adverse pregnancy outcomes.[11–13] A long
umbilical cord is considered as more than 100 cm long,
whereas a short umbilical cord is regarded as less than 30
mm long.[11] In this study, no case was found to have a
short or long umbilical cord. There was a statistically
negative and moderate relationship between umbilical
cord length and umbilical vein lactate level, but no sig-
nificant association was found with other pregnancy out-
comes.

Strengths and limitations

To our knowledge, this is the first study in the literature
to examine the relationship between umbilical vein
diameter and cord length and fetal outcome in low-risk
pregnant women. This is the strength of our study. The
limited number of cases can be considered a limitation of
our study.

Conclusion
In conclusion, this study found that umbilical vein
diameter and cord length were not associated with fetal
weight and pregnancy outcomes in 38.0–41.6 weeks of
low-risk pregnancies (AGA fetuses). However, the
obtained results still need to be confirmed by larger
series.
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