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Abstract

Objective: To define the diagnosis of fetuses with single umblical artery and define the accompanying anomalies and associated perinatal com-

plications. 

Methods: The records of the fetuses and newborns with single umbilical artery diagnosed within the last six years in our clinic were investi-

gated retrospectively. The cases were compared according to demographical data and perinatal complications. The data obtained from retro-

spective research were analysed with SPSS software. 

Results: We detected 26 fetuses and newborns with single umblical artery and the incidence was found to be 5.5 in 1000 deliveries.

Chromosomal and structural anomalies were detected in six and two of the fetuses, respectively. The fetal weights of single umblical artery and

control group were 3037±82 gr and 3294 ± 609.35 gr, respectively. The comparison of fetal weights of both groups showed a statistically sig-

nificant difference (p<0.05). Single umbilical artery rate was found to be significantly higher in multiple pregnancies than singletons. The rates

of preterm delivery, intrauterine growth restriction, oligohydramnios, fetal structural and chromosomal anomalies were found to be statistical-

ly higher in cases with single umbilical artery than control group. 

Conclusion: The cases with single umbilical artery must be evaluated carefully in terms of structural and chromosomal anomalies. Also, the

risk of preterm delivery and low birth weight must be remembered.

Keywords: Single umbilical artery, prenatal diagnosis, ultrasonography.

Tek umbilikal arter olgular›n›n de¤erlendirilmesi

Amaç: Tek umbilikal arterli fetuslar›n tan›s›, efllik eden anomaliler ve perinatal komplikasyonlar› tan›mlamak. 

Yöntem: Son 6 y›l içinde klini¤imizde saptanm›fl tek umbilikal arterli fetuslar ve yenido¤anlar retrospektif olarak tarand›. Vakalar demografik

bulgular ve perinatal komplikasyonlar yönünden karfl›laflt›r›ld›. Araflt›rmadan elde edilen veriler, SPSS bilgisayar yaz›l›m program› ile analiz edildi.

Çal›flmaya al›nan hastalar›n demografik verilerini karfl›laflt›rmada Mann-Whitney U testi kullan›ld›, perinatal komplikasyonlar›n karfl›laflt›r›lmas›nda

Pearson chi-kare ve Fisher testi kullan›ld›. P de¤eri 0.05’ten küçük bulunan sonuçlar anlaml› kabul edildi.

Bulgular: Yirmialt› tek umbilikal arterli fetus ve yenido¤an tespit ettik. ‹nsidans› 1000 do¤umda 5.5 olarak bulduk. ‹ki fetusda (%7.7) kromo-

zomal anomali ve 6 (%23) fetusda yap›sal anomali saptad›k. Her iki grup fetal a¤›rl›k aç›s›ndan karfl›laflt›r›ld›¤›nda, tek umbilikal arter grubunda

3037.82 ± 503.69 gr, kontrol grubunda ise 3294 ± 609.35 gr olup, gruplar aras›nda istatistiksel olarak anlaml› bir fark vard› (p<0.05). Ço¤ul ge-

beliklerde tek umbilikal arter oran›n› daha yüksek olarak bulduk (p < 0.05). Kontrol grubu ile k›yasland›¤›nda preterm do¤um, IUGR, oligohidro-

amnios, fetal yap›sal ve kromozamal anomali oran›n›n tek umbilikal arteri olanlarda daha yüksek oldu¤unu bulduk (p<0.05 ). 

Sonuç: Tek umblikal arterli olgular yap›sal malformasyonlar ve kromozomal anomaliler yönünden dikkatlice araflt›r›lmal› ve bu olgular erken do-

¤um ve düflük do¤um a¤›rl›¤› yönünden yak›ndan izlenmelidir.
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Introduction 
Normal umbilical cord is constituted by being

surrounded by 2 arteries, 1 venous and Wharton
gel. Functions of umbilical arteries are to transport
fetal deoxygenized blood to placenta. Absence of
single umbilical artery is the most seen umbilical
cord pathology.1 Relationships between single
umbilical artery and structural anomalies, fetal
death, early loss of gestation, growth restriction,
and chromosomal defect are shown in many stud-
ies.2-5

There is a certain development in prenatal
scanning of single umbilical artery by means of
improved ultrasonography devices. It is reported
that it should be observed in a standard way for
scanning anomaly by routine antenatal sonogra-
phy.6 Incidence of being single of umbilical artery
changes between 0.2% and 1.9%.6

Sepulveda et al, suggested that it is a good indi-
cator for single umbilical artery if the rate of umbil-
ical venous/umbilical artery diameters is less than
2/1.7 In addition, Persutte and Leuke emphasized
that it is important for scanning of single umbilical
artery if diameter of transverse umbilical artery is
more than 4 mm at gestational weeks 20-36.8

We evaluated single umbilical artery cases as
prenatal in our study in terms of fetal structural
and chromosomal anomalies and perinatal results.

Methods
In this work, 4952 pregnants being followed

antenatally in Obstetrics and Gynecology
Department of GATA Haydarpafla Training
Hospital and who gave birth in between January
1999 and December 2005 were scanned retrospec-
tively. Incomplete records of 33 pregnants were
removed from the study. Pregnants having single
umbilical artery in these records were taken as
case group. All pregnants in control group which
gave births but did not have cordon anomaly were
taken into the study. 

Demographic qualities, laboratory and ultra-
sonographic findings were acquired from their
pregnant monitoring cards and information about
placenta and umbilical cordons of pregnants who
gave births were taken from their birth files.
Antenatal fetal measurements and measurements

after birth of all pregnants were determined. 

While evaluating perinatal results, fetal structur-
al and chromosomal anomaly, maternal systematic
illness and pregnants having AFP highness were
excluded from control group (n=245).

a. Fetuses which have antenatal fetal measur-
ments below 5% and newborns born under
2500 gr in therm were determined as intrauter-
ine growth restriction (IUGR).

b. Pregnants which have amniotic fluid index
below 5 cm or maximal vertical pocket mea-
surement were deemed as oligohydroamnios. 

c. Pregnancies ended before 37th gestation week in
records were deemed as preterm gestation.

Intrauterine scanning of pregnants monitored
and gave birth in our clinic was done by means of
transabdominal 3-5 MHz convex probe (Toshiba
Powervision 6000, SSA-370A, Tokyo, Japan). Also,
in the absence of gray scale ultrasonography for all
pregnants which had second trimester anomaly
scanning (genetic sonography) or for pregnants
that their umbilical cord could not determined
clearly (due to oligohydroamnios or maternal obe-
sity), fetal bladder was found in oblique transverse
section by means of color doppler ultrasonography
and bilateral umbilical artery was observed next to it. 

Data acquired from the search was analyzed by
SPSS computer software program (version 11.0 for
windows; SPSS INC., Chicago IL). Mann-Whitney U
test was used for comparing demographic data of
patients within the study and Pearson chi-square
and Fisher test was used for comparing perinatal
complications. Results found less than 0.05 of P
value were deemed as significant. 

Results
We found fetus or newborn with single umbil-

ical artery in 26 pregnants of 4707 pregnants which
have complete records in between January 1999 –
December 2005. These pregnants were chosen as
case group. We found single umbilical artery inci-
dence as 5.5 in 1000 births. Average maternity age
of pregnants in control group was 27.6 ± 4.5 (17-
43), it was 28.0 ± 4.8 (20-39) of cases of single
umbilical artery. There was no significant differ-
ence between two groups in terms of maternal
age, parity and gravida (p>0.05). When two groups
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were compared in terms of fetal weight; it was
found as 3037.82 ± 503.69 gr in the group of sin-
gle umbilical artery and was found 3294 ± 609.35
gr in control group and there was statistically a sig-
nificant difference between groups (p<0.05).
Demographic qualities of patients are shown in
Table 1. 

We found rate of single umbilical artery as high
in most gestation (p<0.05). When compared with
control group, we found that preterm birth, IUGR,

oligohydroamnios, fetal structural and chromoso-
mal anomaly rate was higher for ones having sin-
gle umbilical artery (p<0.05). Perinatal results of
patient are shown in Table 2. 

Single umbilical artery for intrauterine is diag-
nosed in averagely 24.4 ± 4.2 (12-41) gestation
week. We ascertained 23 of these cases by obstet-
ric sonography which were done during antenatal
monitoring (88.5%). 3 cases could not being ascer-
tained antenatally even obstetric sonography was
done (11.5%). Postnatal single umbilical artery was
existing in all cases we found single umbilical
artery by antenatal sonography. 

12 of 26 newborns were female (46%) and 14
of them were male (54%) which have single umbil-
ical artery. Single gestation in 23 cases and twin
gestation in 3 cases were found. We found 17 of
cases before 20th gestation week that we found
antenatally (73.9%).

Chromosomal analyze is done to totally 9 fetus-
es (34.6%). There was additional structural anom-
aly in 6 of them (23%). Chromosomal analyze is
done to other 3 fetuses due to maternal age. Two

fetuses are diagnosed as chromosomal anomaly
(7.6%). Both of these chromosomal anomalies are
found as trisomy 18. Structural and chromosomal
anomalies are shown in Tables 3 and 4.
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1. Big artery transposition, VSD, trisomy 18

2. Choroid plexus cyst, talipes, 

Trisomy 18 (abnormal triple test).

3. Fallot tetralogy 

4. Right ventricular hypoplasia

5. Hipospadisyas

6. Hypoplastic left heart

Table 3. Congenital and chromosomal anomalies found in
cases with single umbilical artery.

Single umbilical artery Control

(n = 26 ) (%) (n = 4952 ) (%) p

Maternal age (year) 27.6 ± 4.5 28.0 ± 4.8 Not significant
Gravida 1.65 ± 0.83 1.58 ± 0.81 Not significant
Birth Weight (gr) 3037.82 ±503.69 3294.45 ± 609.35 0,04
Nulliparity 15 (%56.7) 2926 (%59) Not significant
Plural gestation 4 (%15.4) 168 (%3.4) 0.012
Chromosomal anomaly 2 (%7.7) 8 (%0.2) 0.001
Congenital anomaly 6 (%23) 97 (%1,69) 0.001
Birth weight 3545.5±476.4 3532.4±402.7 p>0.05

Table 1. Demographic qualities.

Note: Values are given as average (percentage) and ±standard deviation. 

Single umbilical artery Control

(n = 26 ) (%) (n = 4707) (%) p

Preterm birth 6  (%23) 398 (%8.4) 0.008
Cesarean 11 (%42.3) 1794 (%41.9) Not significant
IUGR 4 (%15.4) 244 (%5.1) 0.04
Oligohydroamnios 6 (%23) 269 (%5.7) 0.001
Apgar 1st minute 8.09 ± 0.57 8.11 ± 0.81 Not significant
Apgar 5th minute 9.52 ± 0.61 9.59 ± 0.62 Not significant

Table 2. Perinatal results.

Note: Values are given as average (percentage) and ±standard deviation.



Discussion
Umbilical cord is constituted of 2 arteries and 1

venous. But in some cases, single umbilical artery
does not develop in terms of primary agenesis or
atrophy of single artery.9 Absence of left umbilical
artery is observed rather than the left one.10 For
years, absence of single umbilical artery was diag-
nosed by umbilical cord examination in birth but
in recent years, diagnosing the prenatal single
umbilical artery is descended to 12th gestational
weeks by the help of modern ultrasonography
devices.10

Chromosomal anomaly incidence in fetuses in
which single umbilical artery was ascertained at
first trimester is reported as higher than chromoso-
mal anomaly incidence in fetuses in which single
umbilical artery was ascertained at birth.11

It is a good indicator that for single umbilical
artery if the rates of umbilical venous and umbili-
cal artery are less than 2/1 by gray scale ultra-
sonography.7 Also it is important for scanning of
single umbilical artery if diameter of transverse
umbilical artery is more than 4 mm at gestational
weeks 20-36 but in recent years, becoming wide-
spread of Doppler ultrasonography and finding
fetal bladder in oblique transverse section and
observing bilateral umbilical artery next to it pro-
vide early diagnosis.8,11

Single umbilical artery diagnosis at second
trimester is a good indicator for scanning of
accompanying anomalies and chromosomal anom-
alies. For that purpose, cases having fetal single

umbilical artery should be determined by detailed
fetal anatomic study and fetal echocardiography by
experienced experts in prenatal ultrasonography.
After all these studies, invasive attempt having
chromosomal diagnosis purpose (karyotype indi-
cation) is not effective for cases accepted as isolat-
ed. If there are accompanying anomalies, fetal
karyotyping should be done.11 Finding single
umbilical artery does not increase trisomy 21 risk
but it increase 7 times of trisomy 21 risk. Trisomy
18 appears in early weeks by many ultrasono-
graphic diagnoses.12 There was trisomy 18 within 2
cases in our study. No family predisposition is
reported for single umbilical artery cases.13

There was no another anomaly accompanying
3 twin gestations we found as isolated and it was
at high rate as it was reported in literatures
before.14 There was trisomy 18 in 2 cases and con-
genital anomaly rate was 23%, thus it is same with
the rates of literature.12,13,15

Duerbeck et al found that abnormal ascertain-
ment of S/D rate of fetuses having single umbilical
artery was ten times higher than control group.16

Diagnosis of single umbilical artery is related
with many factors. These are wall thickness of
maternal abdomen, existence of scar in lower
abdomen, gestational week, fetal position, amniot-
ic fluid amount, length of umbilical cord, being
twisted, experience of scanner and quality of
device. Single umbilical artery is hardly diagnosed
due to fusion of umbilical artery in areas close to
placenta.17
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Anomalies of central nervous system Health anomaly

Menigomiolesel and ventriculomegaly 10 Ventricle hypoplasia 3

Anensephaly 14 A-V canal defect 3

Holoprosensephaly 3 VSD 5

Ensephalosel 2 Fallot tetralogy 2

Corpus callosum agenesis 1 Big artery transposition 3

Dandy Walker syndrome 3

Microsephaly 2 Others

Genital urinary system Immune – non-immune hydropsy 7

Infantile polycystic kidney 4 Omphalosel 5

Posterior uretral valv 3 Sacrococcigeal teratoma 1

Fetal hydronephrosis 13 Pierre Robin syndrome 1

Potter syndrome 1 Fetal ovarian cyst 2

Muscle skeleton system Crack palate lip 4

Arthrogryposis multiplex 1

Talipes 4 Total (97)

Table 4. Fetal anomalies found in our control group



No scanning was planned as to gestational
week in our study; cases which were ascertained
that they had single umbilical artery in any gesta-
tional were taken into study. 23 of the cases
(88.5%) are found as antenatal. 3 cases (11.5%)
could not found as antenatal even obstetric sonog-
raphy was done. We ascertained these cases in the
examination of placenta and its additions during
birth. We found 17 of 23 cases that we ascertained
antenatally before 20th gestation week (73.9%).

There is no need for chromosomal analyze if
there is no structural anomaly or risk factor at
pregnants having isolated single umbilical artery.10

As the reason of cases that we could not ascer-
tain antenatally may arise from technical difficulties
or lack off education, they may also arise due to
lack of interest of the scanner to umbilical cord
veins. When major anomaly is not ascertained dur-
ing ultrasonography, umbilical cord is not interest-
ed, thus, umbilical artery pathologies are less diag-
nosed; when major anomaly is ascertained, ultra-
sonography is done for long times, thus, umbilical
artery pathologies are more diagnosed. 

Even there is no structural anomaly; perinatal
results of fetuses with single umbilical artery are
worse than fetuses with normal umbilical cords.
The reason could not found.1 Moreover; its coop-
eration with other fetal anomalies could not being
clarified. 

In the existence of single umbilical artery; early
birth, lower birth weight, cesarean ate, congenital
anomaly rate and perinatal mortality increase.2,5

Finding preterm birth, IUGR, oligohydroamnios,
rate of fetal structural and chromosomal anomalies
higher than ones with single umbilical artery when
comparing with control groups show that perinatal
results are worse (p<0.05). 

Conclusion
Cases with single umbilical artery should be

examined in terms of chromosomal and congenital
anomalies. Pregnants diagnosed as isolated single
umbilical artery should be monitored as higher
risked pregnants. These pregnants should be mon-
itored at third trimester in order to diagnose early

by thinking of early birth, low birth weight and
intrauterine growth restriction cases.   
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