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The Diagnostic Value of the Umbilical Cord Diameter Thickness in
Second Trimester Congenital Anomaly Screening
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OBJECTIVE: Diagnostic value of the umbilical cord thickness second trimester congenital anomaly

screening.

STUDY DESIGN: Eighty-three pregnant women in the study. Patients were examined by dividing them
into 3 groups. The first group was comprised of 50 healthy individuals which exhibited no chromosomal
or sonographic fetal anomaly. The second group consisted of 8 cases which displayed chromosomal
anomaly by amniocentesis. The third group included 25 cases with fetal anomaly detected by USG.

RESULTS: The first group mean cord diameter was 7.06+1.6 mm (4.50-11.80 mm). Second group was
8.32+2.2 mm (4.60-11.0 mm), third group was 7.24£1.5 mm (4.70-10.50). No significant difference was

determined between the results (p>0.05).

CONCLUSION: Umbilical cord diameter was not found to be a valuable sonographic finding in the con-

genital anomaly screening.
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Introduction

The evaluation of the umbilical cord is limited to determi-
nation of the number of vessels and measurement of umbilical
artery and vein blood losses by Doppler ultrasound.
Parameters like thickness of the umbilical cord diameter and
number of coils along the umbilical cord, gain importance in
sonographic assessment of fetus in cases such as chromoso-
mal anomalies, early loss of pregnancies, preeclampsia, gesta-
tional diabetes (GDM), intrauterine growth retardation
(IUGR), and small fetus for gestational age.

Majority of the studies which include evaluation of the
umbilical cord diameter value for detection of congenital
anomalies, have been carried out during the first trimester. In
the present study, we aimed to investigate the diagnostic value
of umbilical cord thickness as a sonographic finding for con-
genital anomaly screening.
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Material and Method

In the present study, 83 pregnant women at 16-24 gesta-
tional weeks who presented to our hospital between
September 2005 — January 2007, were enrolled. Patients were
examined by dividing them into 3 groups. The first group was
comprised of 50 healthy individuals which exhibited no chro-
mosomal or sonographic fetal anomaly. The second group
consisted of 8 cases which displayed chromosomal anomaly
by amniocentesis. The third group included 25 cases with fetal
anomaly detected by USG.

The cases included in the control group had been subjected
to triple test between the 16-20™ gestational weeks, showed no
increase of risk in the results, and displayed no pathologic
finding sonographically in the fetal anomaly screening. The
age of the patients varied between 18-32. Because some of the
patients failed to remember their last menstruation period, the
determination of the gestational age of the cases was carried
out according to the biparietal diameter (BPD) measurements.
The measurements were realized by measuring the distance
between exterior margin of the anterior parietal bone and inte-
rior margin of the posterior parietal bone. According to the
BPD measurements determined as 32.9-62.6mm, gestational
ages were calculated as 16-24 weeks. Umbilical cord diame-
ters were measured at a point 0.5cm proximal to the insertion
of the umbilical cord to the abdominal wall, in a way to in-
clude Wharton’s jelly and umbilical vessels on the transversal
section of the fetal abdomen. The measurements were re-
peated once and the their mean value was calculated.
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The second group consisted of § cases that were subjected
to amniocentesis between 16-20th gestational weeks due to
advanced age (>35 age) or elevated risk in triple test (1/270)
which revealed chromosome anomaly. Seven of the cases
showed trisomy 21, whereas one case displayed 47XXX.
Regarding the ultrasonographic results of the cases having tri-
somy 21, 1 case exhibited right ventricular hyperechoic focus
and another case showed an echogenic focus in the left ventri-
cle. The USG results of the remaining cases demonstrated no
pathologic findings. The age of the patients varied between
18-36. According to the BPD measurements calculated as
52.5-56.2mm, gestational weeks were determined as 21w+l
day — 22w+1 day.

The third group consisted of 25 cases which exhibited fetal
anomaly in the ultrasonographic screening realized between
16-20th gestational weeks, but did not display chromosomal
anomaly in the amniocentesis. The age of the patients varied
between 20-40 age. Only 6 cases displayed an increase of risk
in triple test (above 1/270). While BPD measurements were
32.4-57.5 mm ( 18-23 weeks) among the group including cen-
tral nervous system anomalies, the same measurements were
39.7-47.5 mm (20-22 weeks) for the group having 3 cases
with gastrointestinal system and anterior abdominal wall de-
fect anomalies, 40.6-47.5 mm (20-22 weeks) for the group in-
cluding 3 cases with genitourinary system anomalies, 48.9-
62.6 mm (23-24 weeks) for the group including 4 cases with
skeletal system anomalies, 42 mm (21 weeks) for 1 case with
cardiovascular system anomaly. The detected fetal anomalies
were hydrocephalus, Dandy-Walker malformation, unilateral
choroid plexus cyst, neural tube defect, anencephaly, en-
cephalocele, gastroschisis, fetal abdominal mass, diaphrag-
matic hernia, pyelectasia, polycystic kidney, pes equinovarus,
achondroplasia, and cardiac echogenic focus.

Kruskal-Wallis test, a nonparametric analyse, was em-
ployed in independent groups for average values of more than
2 groups. p<0.05 was recognized as significant. Mann-
Whitney test, a nonparametric analyse, was applied for aver-
age values of 2 groups. P<0.05 was recognized as significant.

Results

Control group consisted of 50 patients. The mean age of
the patietns was 25+4.3 (18-34). While 19 (38%) patients
were multiparous, 31 (62%) were primiparous. The diameters
of umbilical cords varied between 4.50-11.80 in the control
group and their mean value was 7.06 + 1.6.

Chromosomal anomaly group consisted of 8 patients. The
mean age of the patients was 31 £ 6.6 (18-38). While 6 (75%)
cases were multiparous, 2 (25%) were primiparous. The um-
bilical cord diameter of the patients included in this group var-
ied between 4.60-11.00 and the mean value was found to be

8.32+£2.2. Four (50%) cases were > 35 age. All the cases aged
above 35, were detected to have trisomy 21 by amniocentesis.
A case which had an elevated risk in the triple test, was deter-
mined to be 47 XXX by amniocentesis. Two of the trisomy 21
cases ultrasonographically exhibited cardiac anomaly.

Third group, which included the cases with fetal anomaly
detected by USG, consisted of 25 patients. The mean age of
the patients was 25.944.7 (20-40). While 15 (60%) cases were
multiparous, 10 (40%) were primiparous. The umbilical cord
diameters of the patients included in this group varied between
4.70-10.50 and the mean value was found to be 7.24+1.5. Two
cases were >5 age and had no elevation of risk in the triple test
alongside demonstrating normal amniocentesis results. USG
revealed pyelectasia and NTD. Six (24%) cases showed ele-
vated risk in triple test and exhibited fetal anomalies in the
USG such as hydrocephalus, unilateral choroid plexus cyst,
echogenic focus in the left ventricle, abdominal mass, and bi-
lateral polycystic kidney. Their karyotypes were normal.

The umbilical cord diameters of all the groups are shown
in Table 1.

Table 1: Umbilical cord diameters of the groups

Group Umbilical cord Mean
diameter values| values
(mm) (mm)
Control group 4.50-11.80 7.06+1.6
Chromosomal anomaly group 4.60-11.00 8.32+2.2
The group with fetal anomalies | 4.70-10.50 7.24£1.5

detected by USG

The comparison of cases in the control group with the
chromosomal anomaly group and the group with fetal anom-
alies detected by USG in terms of the umbilical cord diameter,
revealed no statistically significant difference; p=0.236 (p>
0.05).

The comparison of chromosomal anomaly group and the
group with fetal anomalies detected by USG in terms of um-
bilical cord diameter, showed no statistically significant dif-
ference; p=0.185 (p>0.05).

The comparison of the umbilical cord diameters of indi-
viduals in the group with fetal anomalies detected by USG in
terms of central nervous system, gastrointestinal system, gen-
itourinary system, skeletal system, cardiovascular system
anomalies, displayed no statistically significant difference be-
tween their umbilical cord diameters; p=0.50 (p>0.05).

Discussion

Umbilical cord can easily be monitored by USG towards
the end of the first trimester. First trimester umbilical cord
measurement is correlated with embryologic growth.! Prenatal



morphologic evaluation of the umbilical cord is limited with
the determination of the number of umbilical vessels, and
other parameters such as cord diameter, Wharton’s jelly
amount, number of coils are not routinely analyzed.? By the
third trimester, the sonographic assessment of the umbilical
cord is hampered by the large space occupied by the fetus,
however, because during the second trimester the amniotic
fluid exhibits a higher volume compared to the fetal volume,
it can be examined more easily.?

The measurement of umbilical cord diameter bears a
growing importance in cases such as aneuploid, intrauterine
growth retardation (IUGR), feti small for gestational age
(SGA), gestational diabetes (GDM), and preeclampsia.
Moreover, the diameter of the umbilical cord and the vein
have been used for assessment of fetal distress in prolonged
pregnancies and pregnancies complicated with Rh hemolytic
anemia.*

The helical nature of the human umbilical cord is its
unique attribute. Absent or lesser coiled structure are known to
be predisposing factors for fetal morbidity. Strong et al. re-
ported lesser than normal number of coils in feti with
anatomic and karyotypic anomalies. >3

Molpos, Symonds, and Cullen reported development of
the helical structure of the umbilical cord of embryo as early
as 8t gestational week and noted similar number of coils in the
first and third trimesters. They also mentioned that umbilical
cord length reachs its limit by increasing between two coils.
The vascular structure of the umbilical cord, and the formation
of arteries around the veins, have been observed to take place
during the first half of the initial trimester where umbilical
cord growth accelerates and during the 6th week when umbil-
ical cord reaches a lenghth of Smm and the 24" week when it
reaches a length of 33-35cm. After that point, the growth rate
of the umbilical cord is known to be 3-6 cm each month and
the umbilical coiling index is not influenced much.®?

Umbilical vascular helix is affected by fetal movement,
umbilical growth rate, and fetal hemodynamic force.®!%-!2 The
helical structure is under genetic control and a primary defect
occuring at embryogenesis is the underlying reason for any
possible disorder. Studies show a correlation between absent
or low umbilical coiling index and aneuploidy. Absence or
lower number of coils in single umbilical artery compared to
the contralateral one, is encountered more frequently and it is
believed to occur as a result of an early embryologic defect of
the atypic coiling structure. Normal arteries undergo second-
ary atrophy in early pregnancies.'?

Wharton’s jelly plays a supportive and protective role for
the adventitia of the umbilical vessels. Due to underdevelop-
ment of Wharton’s jelly and therefore inadequate protection of
the vessels, vessels can be easily compressed. Carlos et al. re-
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ported that absence of Wharton’s jelly around the umbilical
cord vessels, leads to acute fetal distress and perinatal death.
As the gestational age advances, the amount of Wharton’s
jelly is reduced. Thus, prolonged pregnancies are under higher
risk for compression of the cord.'* Silver et al. examined 68
patients all of which had a gestational age above 41 weeks.
The patients who were monitored twice a week by USG and
NST, showed a mean value of 1.6 cm for the thickness of the
umbilical cord diameter and the mean amniotic fluid volume
was found to be 3.8 cm. A significant correlation was found
between lean umbilical cord and reduced amnion fluid.
Moreover, prolonged pregnancies have been reported to be
under higher risk regarding the cord compression of those 2
parameters.!® The study conducted by Richard et al. showed a
correlation between the amniotic fluid index and the cord di-
ameter. Lean umbilical cord, diameter showing correlation
with oligohydramniosis and associated with reduced
Wharton’s jelly amount, plays a role in fetal dismaturity,
IUGR, and high incidence of fetal distress during birth.+!3

Ghezzi et al. reported a significant correlation between the
area of Wharton’s jelly and umbilical cord area, and fetal bio-
metry until the 32" week. Beginning with this week, as a re-
sult of the water loss from Wharton’s jelly, cord diameter be-
comes lean.'¢ Slaper et al. found the amount of Wharton’s jelly
significantly less at term compared to the preterm, and pro-
gression was determined to advance from 30" week to term.!”
Bruch et al. made similar studies, as well.!® Schumann and
Hall described a decrease in the Wharton’s jelly amount and a
decreased area of umbilical vessels.!"

Assessment of the umbilical cord structure provides im-
portant information in screening of fetal anomalies at the sec-
ond trimester. It was described by single umbilical artery, ab-
sence of helical structure, short umbilical cord, various chro-
mosomal anomalies, and genetic syndromes. Several morpho-
logic attributes of the umbilical cord (short umbilical cord,
noncoiled umbilical cord, large umbilical cord diameter), are
seen more frequently in Down syndrome.'?

Another study conducted by Ghezzi et al. examined 784
healthy pregnancies between 1-14" weeks. Fetal or placental
anomalies such as trisomy 21, 45X0, 47XXY, and placental
mosaism were detected in 17 patients. Mean umbilical cord
diameter increases with the gestational age. Mean umbilical
cord diameters of the feti which exhibited chromosomal
anomalies, were determined to be thicker than normal and
their NT thicknesses were found to be elevated, as well. The
mean umbilical cord diameter value was 5.3mm at the 10"
week of gestational week and 7.6mm at the 14" gestational
week.2?0

Raio et al. studied umbilical cord diameters of 439 feti be-
tween 8-15" gestational weeks. They reported a significant
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correlation between gestational age CRL and BPD measure-
ments and umbilical cord diameter values, however, they also
mentioned an umbilical cord diameter as 2SD lower than nor-
mal in cases of abortus and preeclampsia. Moreover, they un-
derscored the importance of the correlation between fetal
growth and umbilical cord diameters and further underlined
the fact that values below normal might be a marker of abor-
tus and preeclampsia.!

Another study conducted by Raio et al. measured the um-
bilical cord diameters of 557 healthy pregnant women. The
monogram produced by measuring a number of feti from 10%
gestational week to 42" gestational week, revealed the mean
umbilical cord diameter as 3.19 + 0.40 at 10" week and 14.42
+ 1.50 at 427 week.?!

Weismann et al. evaluated the mean fetal umbilical cord
diameter in 368 healthy pregnant women. They carried out a
number of measurements of fetal umbilical cord diameters
from 8" to 42" week of gestation. The resultant mean cord di-
ameter values were 2.5 + 0.5 at 8" week and 17.0 £ 1.2 at 42
week.*

The examination of umbilical cord diameter provides im-
portant information on hypertensive disorders, gestational di-
abetes, fetal distress, and IUGR. During second and third
trimesters, certain changes in the morphology of the umbilical
cord may lead to intrapartum complication, umbilical vein
blood flow alteration, and poor prenatal results.?’ The reduc-
tion in the diameter of the umbilical cord may be significant
regarding SGA and intrapartum fetal distress. Ratio et al. de-
tected lean umbilical cord in feti with IUGR, distress, and
oligohydramnios? Diamond et al. determined similar results in
their own studies, as well.! Ratio et al. carried out a study on
557 cases and reported an increase of umbilical cord diameter
with the advance of gestational age which reaches peak level
at the 32" week followed by a decrease in the remaining
weeks, and mentioned a correlation between their results and
the study of Weismann et al. In the same study, a significant
correlation was found between EFBW and the umbilical cord
diameter.'*

Conclusion

The thickness of the umbilical cord diameter does not pro-
vide a valuable diagnostic information in the fetal anomaly
screening carried out during the second trimester. However,
the assessment of the structure of the umbilical cord (number
of vessels, absence of coils, lower or higher number of coils),
bears a supportive attribute in terms of chromosomal anomaly.
Moreover, the evaluation of the changes in cord diameter dur-
ing measurements realized in those weeks, is valuable because
it may be an indicator of IUGR, SGA, GDM, and hypertensive
disorders.

ikinci Trimestir Konjenital Anomali
Taramasinda Umbilikal Kord Cap1 Kalinhiginin
Tanisal Degeri

AMAG: Ikinci trimestirde konjenital anomali taramasinda so-
nografik bir bulgu olarak umbilikal kord kalnhginin tanisal
degerini arastirmay! amacladik.

GEREG ve YONTEM Calismaya 83 gebe dahil edildi Hastalar
Ug¢ gruba ayrildi. Birinci grup , kromozomal ya da ultrasonogra-
fik fetal anomali saptanmayan saglikl fetuslerden olugsan 50 ol-
guluk kontrol grubu; ikinci grup, amniosentez sonucunda kro-
mozomal anomali saptanan 8 olguluk grup ve Ug¢lncl grup, ult-
rasonografik olarak saptanmis fetal anomaliye sahip 25 olgu-
dan olusan gruptu.

BULGULAR: Birinci grubun kord caplari (4.5-11.80 mm) orta-
lama 7.06+1.6 mm olarak saptandi.ikinci grubun kord caplari
(4.60-11.0 mm) ortalama 8.32 + 2.2 mm ve UugUncl grubun
kord gaplari (4.70-10.50 mm) ortalama 7.24+1.5 mm olarak
saptandi.Gruplar arasinda anlamh bir farklilik saptanmadi.(
p>0.05).

SONUG: ikinci trimestirde umbilikal kord capi kalinhigi élgiimi
konjenital anomali taramasinda sonografik bulgu olarak
degerli bulunmadi.

Anahtar Kelimeler: Ikinci trimestir, Kromozomal anomali,
Umbilikal kord ¢api
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