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OZET

Amag: Kordon ¢api ve boyu ile fetal ve maternal
parametreler arasindaki iliskiyi postpartum
donemde incelemek.

Materyal ve Metod: Zonguldak Karaelmas
Universitesi Tip Fakiiltesi Hastanesinde dogum
yvapmis 202 kadinin maternal, plasental ve
yenidogana ait parametreleri, daha énceden
hazirlanmis formlara doldurularak prospektif
olarak incelendi.

Bulgular: Maternal BMI ile kordon boyu arasinda
negatif korelasyon bulundu (p=0.045, r=-0.130).

Umbilikal kord ¢apt yenidogan boy, kilo, BMI ve
gaogiis ¢evresi ile pozitif korelasyon gosteriyordu.

Umbilikal kord uzunlugu ile 5. dakika Apgar skoru
araswnda pozitif korelasyon vardi. Umbilikal kord
uzunlugu plasenta santral kalinligiyla pozitif
korelasyon gosteriyordu. Umbilikal kord ¢ap tiim

plasenta boyutlar: ve 5. dakika Apgar skoru ile
porzitif korelasyon gdsteriyordu. Umbilikal kord
capt ile uzunlugu arasinda negatif korelasyon vardi

(p=0.00, r=-0.227). Tiim istatistik sonuglari

istatistiksel olarak anlamli fakat zayif korelasyon

degerlerine sahiptir. Umbilikal kord morfolojisinin

degerlendirilmesi onemlidir ciinkii ozellikle
umbilikal kord ¢apindaki degisiklikler yenidogan

boyutlarm etkileyebilmektedir.

Anahtar Kelimeler: Umbilikal kord, morfometri,
maternal-fetal parametreler, iligki.

ABSTRACT:

Investigation Of The Relationship Between
Umbilical Cord Morphometry And Fetal And
Maternal Parameters

Aim: To research the relationship between diameter
and length of umbilical cord and fetal and maternal
parameters, with respect to postpartum period.

Materials and Methods: Maternal, placental and
neonatal parameters of 202 women who delivered
singleton delivery was filled to forms prepared
previously and researched prospectively.

Findings: Negative correlation was determined
between maternal BMI and umbilical cord length
(p=0.045, r=-0.130). Diameter of umbilical cord
showed positive correlation with weight, lenght,
BMI and chest circumference of newborn. Positive
correlation between umbilical cord length and 5.
minute Apgar score was found. Umbilical cord
length showed positive correlation with placental
central thickness. Umbilical cord diameter showed
positive correlation with all dimensions of placenta
and 5. minute Apgar score. There was a negative
correlation between umbilical cord diameter and
umbilical cord length (p=0.00, r=-0.227). All test
scores showed statistically significant but weak
correlations with umbilical cord length and
diameter. Evaluating of the umbilical cord
morphometry is important because of changes in
umbilical cord diameter may especially affect
outcome of newborn.

Key Words: Umbilical cord, morphometry,
maternal-fetal parameters, relationship.

INTRODUCTION

Umbilical cord provide relationship between
fetus and placenta and play important role in

structurally and functional developing fetus
life (1). Umbilical cord is a mezoblastic
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structure and it begins to development in third
week of embryonic life and in term, length of
umbilical cord is about 60 cm and thickness
of umbilical cord is about 1.5-2 cm (2).
Traditionaly, prenatal evaluation of the
umbilical cord consist of number of vessel and

Doppler evaluation of arterial resistance.
However, clinical experiences have shown that
morphology of the umbilical cord and its
component affect the gestation process and
delivery state and outcome of delivery (3-5).
Recently, relationship between umbilical cord
length and fetal development have been
demonstrated in literature. A lot of researcher
group have revealed that changed umbilical
cord morphology creates poor outcomes,
hypertensive disorders, fetal distress, growth
failure of fetus and intrapartum complications
at second and third trimester (6-9). Additonally,
existence of thin umbilical cord at second
trimester causes of low birth weight in fetus
according to gestational time and distress
symptoms during delivery (10,11).

Fetal development is affected by a lot of
factors as maternal factors, placental factors,
blood flow into fetus and nutrients provided
with this blood flow, enviromental and genetic
factors (12). It is known that maternal body
weight, height and consequently body mass
index (BMI) relevant to fetal growth directly
(13,14). It was reported that the umbilical cord
length did not affect the fetal weight
(15).Examination of placenta in the delivery
room gives important information about
maternal and fetal status for presently and
subsequently. Dimensions, shape, consistence,
integrity and other abnormal findings affect
fetal development and perinatal morbidity (8).
It was declared that the dimensions of plasenta
was not been affected from the umbilical cord
length (16). To evaluate mortality and morbidity
of newborn some methods are used during
delivery. Apgar scoring system presented to
evaluate quickly the clinical status of newborns
is a classical method. Apgar scoring is used
for nearly 50 years, but, because of some
reasons such as prematurity, congenital
anomalies, gestational age, maternal medication
or anesthesia type applied to mother, the person
who made scoring, it is a subjective method
(17). Apgar scoring system benefits the infant
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after birth to evaluate whether a medical support
is needed (18). When the literature about the
umbilical cord dimensions was investigated, it
was seen that there was no study that showed
the relationship among the umbilical cord
length, the umbilical cord diameter and Apgar
score. In addition, there was no study that
showed the relationship between the umbilical
cord diameter and placental dimensions and
the relationship among the umbilical cord
diameter and maternal height and maternal
weight. The umbilical cord diameter was
studied only considering the prepartum period
in some of the studies (19, 20). Therefore,
this study was planned to compare all data
related with the umbilical cord, maternal, fetal,
placental dimensions and Apgar score.

MATERIALS AND METHODS

Our study was performed in the Karaelmas
University Faculty of Medicine, Department of
Obstetrics and Gynecology and Bolu Obstetrics
and Gynecology Hospital. The research proposal
was approved by the Ethics Committee of
Karaelmas University hospital. 202 pregnant
women who delivered singleton delivery and
110 male (54%), 92 female (46%) normal term
newborn and placenta were examined early
postpartum period. Pregnant women do not have
any other identified health problems (such as
hypertension, preeclampsia, eclampsia, diabetes
and chronic disease) were in range between 19-
45 (average 29.54+6.61) years of age. They
were evaluated regardless of their number of
the previous birth, abortion and curettage.
Healthy newborns who were delivered in 38-
42 gestational weeks and with normal birth
weigth were included in this study. Newborns
with 2500-4000 g birth weigth were accepted
as normal (21, 22). Antenatal weight, height
and body mass index (BMI) were measured as
maternal parameters. Weight, height, body mass
index, head circumference, chest circumference,
1. and 5. minute Apgar score were evaluated as
neonatal parameters. Anthropometric measures
of infants were made within 1 h of birth, and
the Apgar score was measured by an experienced
nurse in the delivery room (23). A line crossing
the inion (protuberentia occipitalis externa) and
glabella was measured for head circumference.
The body length was taken in supine and head
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fixed position. The body weight was
measured with electronic scale which is sensitive
to 10 grams. Chest circumference was measured
throughout transverse line at nipple level (24).
Measurements taken for the placenta consist of
placental weight, placental size (long and short
diameters and thickness), placement, also
measuring the length of the cord and the diameter
of the cord. The maximum diameter
(1. dimension) of placenta was measured with
a metallic scale graduated in centimeters (cm).
Then a second maximum diameter (2.
dimension) was taken at right angles to the first
one. Thickness was measured from the centre
of the central zone with a long needle (25). The
umbilical cord length from the insertion sites
from the infant to the placenta and the umbilical
diameter were measured (26). Umbilical cord
diameter measured about 10 cm from placental
insertion by planimetry of transverse sections.
Measurements were made by one (same) person.
Measurements for neonatal and umbilical cord
length, a non-elastic cloth tape measure was
used and measurements were made immediately
after birth (7). Weights as gr, other measurements
as cm, diameter of umbilical cord and placenta
thickness as mm was measured (27,28).
Umbilical cord diameters were measured with
digital caliper which has the accuracy of
0.01mm/0.0005. These measurements were
recorded pre-designed forms and were evaluated
prospectively.

Data analyses

The data were evaluated by using SPSS
11.0 statistical program on computer. According
to the relationship between the parameters, as
the case may be Pearson correlation test and
student-t test was used. P values <0.05 were
considered significant.

FINDINGS

In the table below the mean of

measurements are presented.

Table 1: Means and standard deviations of maternal
measurements.

N Min Max. Mean Std. Dev.

MEMI 02 2083 4067 7798 236
Mheigthiem) 02 149 176 16221 485
Mveigth (Ig) 0 5200 12000 7347 056

CILT: 41 YIL : 2010 SAYI: 3

Table 2: Means and standard deviations of newborn
measurements.

N Min Max. Mean Std. Dev.
Phcentalweigih(gr) 02 410 1140 58805 134.62
Phcenial | dimension cm) 02 15 a7 1037 386
Phcental 2.dimension (cm) 02 14 9 18,18 273
Phcenial central thickness(mm) 02 15 35 2071 4.68
Tnmhilical cord lengh(cm) 02 k1) 34 5524 10382
Unbilical cord diameter(mm) n2 1532 2528 17.96 113

Table 3: Means and standard deviations of placental
measurements.

N Min. Max. Mean Std. Dev.
Nweigth(gr) 202 2510 4000 3008.75 423.01
Nlength(cm) 202 41 36 40.08 241
N head circum. (cm) 202 30 40 478 177
N chest circurmn. () 202 28 40 3373 204
Apgar 1.min. 202 5 o 8.64 18
Apgar S.min. 202 [ U] 9.53 077

NBMI 202 030 23 1238 133

A) Umbilical cord and maternal measurements:
Between cord length and maternal BMI , a
negative correlation was also found (p = 0.045,
r=-0.130).

Table 4: Correlations betweeen maternal parameters
and umbilical cord measurements.

Unbilicalcord  Umbilicaloord  Mweigth(lg)  Mheigth(cm) MEM:
kngthiem)  diametex(mum)
Unbilical cord Pearson 1 2T 03 093 - 130%
Temgih (cm) Correldtion
Sig, (2-tailed) ; 00 516 18 043
Unbilieal cord Fearson LT 1 - 083 -099 -h0p
diameter (mm) Correlation
Sig, (2-tailed) 000 , 21 162 901
Meigth (lg) Fearsom 036 -3 1 88 7L
Correlation
Sig, (2-tailed) 516 38 , 00 000
Mheigth (em) Fearson 093 -099 588%r 1 051
arrelation
Sig, (2-tailed) Bt 162 il ; 461
MBMI Fearson SIS -009 LAt 052 1
Coreldtion
Sig, (-taled) 045 201 il 463 ,
il 202 pii] 02 02 02

** Correlation is significant at the 0.01 level (2-tailed).* Correlation
is significant at the 0.05 level (2-tailed).

B) Umbilical cord and newborn measurements:
Umbilical cord diameter is positively correlated
with newborn length and weight, BMI and chest
circumference. No relationship between the length
of the umbilical cord and newborn weigth, length,
BMI, head and chest circumference was found.

Table 5: Correlations betweeen umbilical cord and
newborn measurements.

Unbifical  Umbilical  Nuweigth  Nlength ~ NBMI  Nhead Nchest
cond lengih cord @n (cm circum. circumem)
(em) diameter om)
(mm)
Tanh lical cord Pearso 1 27 003 BT n1s 043 004
length(em)

Sig (2- s oo 958 548 B 5B 955

TUnih lical cord Pearsan - 1 T 36w Jare n0g 55%
diameter(mm)
Sig (2- 00 . o0t 036 08 o1 g

Nweigih(gr) Czearsnn 003 317 1 JTLg J5Lee sEEe L6a0
Sig @- 968 i} 5 ui] 0o .ooo uil]
Nlength{cm) Pearson 042 236 g 1 100 Eait Bt
Big (2 J490 001 000 W 138 000 00

N head Peatson 043 06 JITE 01 365 1 B rkud
circum {em)
Big (2~ 528 929 .0o0 il oo i oo

Nchest Pearsan 04 J155% 6907+ STLR A6Lxr sgaex 1
cireum (em) Cometation
Sig - 955 izt 000 000 o0 000

NBMI Pearson it 194w 7518 oo 1 363w g1
Coselation

Sig (2- 220 6 000 RE:3 s 000 oo

tailed)

kil 02 am 02 02 202 02 am

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Any other, concerning the umbilical cord
length and diameter, a significant difference
could not be found between male and female
newborns (p>0.05). Umbilical cord length and
diameter for male newborn is 55.06+10.55 cm
and 17.71+ 2.15 mm respectively. Umbilical
cord length and diameter for female newborn
is 55.39+11.15 cm and 18.30+ 2.08 mm
respectively.

C) Placental and umbilical cord measurements:
Between the cord diameter and placenta
weight, size, central thicness, a positive
correlation was found. Between the umbilical
cord length and placenta central thickness, a
positive correlation, between the umbilical cord
length and diameter, a negative correlation
was found. Between placental weight and
umbilical cord diameter p = 0.02, r = 0.295
between the placenta 1. dimension and
umbilical cord diameter p = 0.00, r = 0.405,
between the placenta 2. dimension and
umbilical cord diameter p = 0.00, r = 0.354,
between the placenta central thickness and cord
diameter p = 0.01, r = 0.268, between the
placenta central thickness and umbilical cord
length p = 0.04, r=0.143 were determined.
Umbilical cord length is positively correlated
with the central thickness of the placenta (p =
0.08, r = 0.186). Umbilical cord diameter is
positively correlated with placental weight and
all dimensions.

Table 6: Correlations betweeen placental and umbilical
cord measurements.

Phcental Placental Placental Phcental Tnh lical Unbilical
weigthtzr)  Ldiameter  2diameter central o cord
(cm) {em) i

o
) length(om)
Phcental Pearson. 1 AT B0 L2674 =018 g

weigthzr)

Sig (Ztaled) , 00 00 0o 0L 000
Phcental Pewson AT 1 JB45e 2887 -081 AD5*r
ldiameter
(em)

Sig (24aled) 000 . 000 00 254 000
Phicental Powson A30m 645w 1 3017 017 354w
2d fameter
(emy

Sig (24ailed) o} 000 . 0o 806 000
Phcental Feason 267 288™ 301 1 143% 268+

central
thickness(mm)
Sig (2-tailed) 000 ,000 ,000 P 42 it
Unbilical Fearson. -018 081 017 143+ L -, 2274
cord Corelation
Eengthcm)
01 254 506 D42t . Juli]
Unmibilical Pearson L2054 405+ 354 L2068 227 1
cord
diameterGrany
Sig (2 ailed) 000 000 000 a0t oo .
N 202 202 202 202 202 202

** Correlation is significant at the 0.01 level (2-tailed).

D) Umbilical cord and APGAR score:
Umbilical cord length is positively correlated
with 5. minute Apgar score (p=0.03,r=0.151).
Umbilical cord diameter is positively correlated
with 5. minute Apgar score (p=0.03, r=0.149).
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Table 7: Correlations betweeen umbilical cord
measurements and APGAR score.

Unibilical cord Umbilical cond

diameter(nm)

N Apgar N Apgar 5 min.
Lmin length(cm)

N Apgar Lmin. Beatson 1 R 053 -0
Correlation
Sig (Hlaled 1 Rl A% .80
N Apgar S.min, Fearson TapeE 1 67+ J140%
Cotrelation
Sig, (2tailed) 000 3 018 03B
Umbilical cord Pearson 055 a1t 1 =227
Iengthicm) Correlation
g (2-taled) A 032 s 000
Unmbilical cord Peatson -010 4ot -2 1
diameter(mm) Cottelation
Sig, (2tailed) A9 035 ,0on

N n 0 0 0

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

E) The relationship between umbilical cord
length and umbilical cord diameter was
determined as p = 0.00, r =-0.227. When cord
diameter was increased, the length of cord was
reduced.

DISCUSSION

Umbilical cord morphology and its
components affect the process of pregnancy
type and outcomes of delivery (6,7). The length
of umbilical cord is determined by both
genetically and movement of fetus. More
movement provides the development of a longer
cord, less fetal movement leads to the formation
of a short cord. This theory has been shown in
the experiments on animals. It was observed
that when experimental muscle paralysis was
applied in aminal tissue, the decrease in the
umbilical cord was observed. A short umbilical
cord may be associated with less active fetus,
fetal malformations, myopatic and neuropathic
diseases, Down syndrome and oligo-
hidroamnios (29,30). Furthermore, umbilical
cord morfometry can also be used to identifying
the fetuses at risk in terms of fetal death (16).

It was reported that, the average length and
the average diameter of the umbilical cord are
55-60 cm and 1.5-2 cm, respectively (8). In the
present study the average length and the diameter
of the umbilical cord were 55.24+10.82 cm and
17.96+2.3mm, consequetively (Table 3).In the
literature, a positive correlation between
umbilical cord length and maternal height has
been reported (31). It has been reported that
maternal height and weight are not correlated
with length of umbilical cord (32). A study
researching the correlation of umbilical cord
diameter with maternal data was not encountered
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in the literature. In this study, a negative
correlation between the length of umbilical cord
and maternal BMI was found (p= 0.045, r= -
0,130). The relationship between maternal data
and umbilical cord diameter was not detected
(Table 4). The relationship between the
umbilical cord length and newborn weight is
explained in the literature. The linear
relationship between the increase in the
diameter of umbilical cord and increase in fetal
dimensions has found in prenatal period (1).
No relationship between the length of the
umbilical cord and newborn weight was found
another study (15). In Stefos’ study, a positive
correlation between the umbilical cord length
and newborn weight was determined in
peripartum period (31). In our study, however,
no significant relationship was determined
between the umbilical cord length and
dimensions of newborn in postpartum period.
(Table 5).

We have not seen a study involved
umbilical cord diameter in portpartum period
in the literature. Studies related to umbilical
cord diameter were focused on prepartum
period (1, 19, 20). In a study conducted by
Uysal (20006), the relationship between isolated
thin umbilical cord and low birth weight was
explained (1), and it was revelaed that a linear
relationship was found between the fetal
development and umbilical cord diameter (20).
However, cord diameter is positively correlated
with newborn height (p= 0.001, r= 0.236),
weight (p=0.00, r= 0.317), BMI (p= 0.00, 1=
0.194) and chest circumference (p= 0.02, r=
0.155) in our study (Table 5).Normal
dimensions of the placenta has been reported
as the weight around 470 gr, thickness 2-2.5
cm, diameter 22 cm (6). Long and short
diameter of the placenta was reported as 19
cm and 16.4 cm respectively (30). The averages
of our measurements are in the Table 3. In a
study, a correlation between placental weight,
diameter, placement and length of umbilical
cord has not been found (31). It was reported
that, a positive correlation between umbilical
cord length and placental weight was identified
another study (7). In our study, the direct
proportions between the umbilical cord length
and the placenta central thickness was
determined (p= 0.04, r= 0.143). The direct
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proportions between umbilical cord diameter
and placental weight and its all dimensions
have been identified. Between the placental
weight and cord diameter p= 0.00, = 0.295,
between the placenta 1. dimension and cord
diameter p= 0.00, r= 0.405, between the
placenta 2. dimension and cord diameter p=
0.00, r= 0.354, between the central thickness
of the placenta and cord diameter p= 0.00, r=
0.268 were identified (Tablo 6). It was reported
the newborn group which had Apgar score
below 7 was under the average for the length
of the umbilical cord (32). In another study it
was concluded that short umbilical cord length
causes lower Apgar score (33). When Apgar
scores are considered, in our study, 1. min
Apgar score was unbound with umbilical cord
length and diameter. However, 5. min Apgar
score was correlated with the umbilical cord
length (p=0.03, = 0.151). In addition, 5. min
Apgar score was also correlated with the
umbilical cord diameter (p= 0.03, r= 0.149)
(Table 7). In terms of umbilical cord
measurements (length and diameter), a
significant difference could not be found
between male and female newborns. The same
conclusion was also reported by Jaya’s study

between male and female newborns (7).
Umbilical cord diameter shows a negative
correlation (statistically significant but a weak
negative correlation) with umbilical cord length
(p =0.00, r =-0.227). When the umbilical cord
diameter increases, the length of umbilial cord
decreases.

In summary, a negative correlation between
the maternal BMI and umbilical cord length
was detected. Newborn weight, length, BMI
and chest circumference is directly proportional
to the umbilical cord diameter. 5. minute Apgar
score is directly proportional to the length of
the umbilical cord. Umbilical cord length is
inversely proportional to umbilical cord
diameter. Umbilical cord diameter is directly
proportional to placental weight and its all
dimensions. Umbilical cord length and diameter
is directly proportional to 5.minute Apgar score
and placental thickness. Diameter of the
umbilical cord affects placental weight and all
dimensions directly. However there was a
statistically significant but a weak correlation
between all datas. Our study revealed that
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umbilical cord diameter significantly
increases the height, weight, BMI and chest
circumference of newborns. Umbilical cord
diameter has a positive correlation with
plasental size and increases the Apgar score of
5. min. The morphology of umbilical cord
affects pregnancy period, mode of delivery and
outcomes of the delivery (32). Moreover it
may affect the IQ development and neurological
conditions in the future (33). Therefore, we
believe that cross-sectional and large case series
prospective studies should be conducted to
explore the importance of umbilical cord length
and diameter on fetal and plasental size.
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