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Antenatal detection of single umbilical artery:
what does it mean?
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ABSTRACT

Introduction: The presence of a single umbilical artery
(SUA) is recognised as a soft marker for congenital anomalies,
aneuploidy, earlier delivery and intra-uterine growth restriction
and/or low birth weight. The aim of this study was to assess the
incidence of SUA in a selected population. And secondly, to exa-
mine the clinical significance of this soft marker.

Material and methods: A retrospective analysis, over a
36-month period, of all cases of pregnancy interruption due to
medical causes, up to 16 weeks of gestation, with prenatal diag-
nosis of SUA; cases of live born with a prenatal diagnosis of SUA
or after delivery, at the routine examination of the placenta. Fetal
growth and the risk of preterm labor are also to consider in the
surveillance of these pregnancies.

Results: Thirty nine cases of SUA were identified during
the study period. Incidence of SUA in live born was 0.32% (n=30)
and in pregnancy interruption due to medical causes was 12.9%
(n=9). The antenatal detection rate was 77%. This ecographic
soft marker was an isolated finding in 27 live born (90%). In live
born with SUA and associated malformations (13.3%), urinary
abnormalities were identified in three cases (75%), and a skeletal
with esophageal malformation was identified in one case (25%).
Preterm birth occurred in seven cases (23.3%) and birth weight
below 10" percentile in four cases (13.3%).

Discussion and conclusions: The presence of SUA in
antenatal period should alert the sonographer and clinician for
the need of a detailed examination of the fetus to exclude other
anomalies. Fetal growth and the risk of preterm labor are also to
consider in the surveillance of these pregnancies.
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INTRODUCTION

Single umbilical artery (SUA) is the most common devel-
opmental abnormality of the umbilical cord.®" The incidence of
this malformation varies significantly in large series of newborns,
though a range of 0.2 to 1.5% is most widely accepted.?®
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The etiopathogenesis, although, not definitively clarified,
has been attributed to primary agenesis of umbilical cord, sec-
ondary atrophy or atresia of a previously normal umbilical artery
or persistence of the original allantoic artery of the body stalk.®

A SUA is likely due to secondary atresia or atrophy rather
than primary agenesis of the artery. The left umbilical artery is
absent more often than the right. One series detected an absent
left umbilical artery 73% of the time vs an absent right umbilical
artery 27% of the time.“9

The side of absence can be determined by evaluating the
umbilical arteries as they course around the fetal urinary bladder
laterally. In fact, this is the best place to evaluate these vessels
as they may fuse at the region of the umbilical cord insertion into
the placenta.®®

There are reports, however, in which two umbilical arteries
were seen around the urinary bladder with only a single umbilical
artery seen in the “free floating cord”. In the series by Bornemeier
et al this occurred in 14% of their cases.®

Although the absence of one umbilical artery was first re-
ported a century ago by Hyrtl9, the significance of a SUA has
only been realized since a retrospective study by Benirschke and
Brown" showed it was associated with increased incidence of
congenital anomalies.

30%-60% of fetuses with single umbilical arteries will have
associated anomalies or chromosomal abnormalities. ® 219

Virtually any organ system can be involved with an anomaly
in fetuses with a single umbilical artery, however, genitourinary,
cardiac and central nervous system abnormalities are the most
Common.(Z, 18,20- 25)

Although this has not been true at all centers, a study by
Abuhamad et al® found complex congenital and chromosomal
abnormalities exclusively when the left umbilical artery was ab-
sent. In a study by Nyberg et al®¥, fetuses with a known central
nervous system abnormality and a single umbilical artery were
found to have a significantly higher frequency of extra-CNS mal-
formations, fetal mortality and chromosomal abnormalities than
fetuses with two umbilical arteries.

A SUA in the second trimester of pregnancy has a high as-
sociation with Trisomy 18, 13, 21 and other chromosomal defects,
but all chromosomally abnormal fetuses had associated malfor-
mations detected by ultrasound®.Trisomy 21 is not commonly
associated with a single umbilical artery. In addition to malforma-
tions and karyotypic abnormalities, infants with a single umbili-
cal artery have an increased incidence of prematurity, low birth



weight and intrauterine growth retardation.® 27-32)

The remaining single artery is often quite large approaching
the size of the umbilical vein. Sonography is often able to accu-
rately diagnose this condition, especially with the use of colour
Doppler flow imaging. There are reports however, of sensitivities
and positive predictive accuracies of only 65%. In addition, in one
report obstetricians and paediatrician missed the diagnosis at de-
livery as often as 24% and 16% of cases.®%

With this study we pretend to determine the association be-
tween diagnosis of SUA and perinatal outcome (malformations,
prematurity, low birth weight, intrauterine growth retardation, de-
livery type) as well as to determine the clinical significance of
antenatal detection of a single umbilical artery.

MATERIAL AND METHODS

For the purpose of this study were considered all cases of
pregnancy interruption due to medical cases, up to 16 weeks of
gestation, with prenatal diagnosis of SUA; all newborns with pre-
natal diagnosis of SUA and those who were identified at the rou-
tine examination of the placenta after delivery, over a 36 month
period.

Pregnancy data (maternal age, parity, gestational age at
diagnosis of SUA, adverse pregnancy outcomes, prenatal diag-
nosis of other anomalies, gestational age at delivery), perinatal
outcome (delivery mode, gestation weeks, birthweigth, posnatal
anomalies) were reviewed.

A variety of methods, previously described®®?%), were em-
ployed by different sonographers to detect the presence of a sin-
gle umbilical artery. In some cases, a free loop of the umbilical
cord was viewed in cross-section and the vessels were counted.
In other cases, the umbilical cord insertion at the abdominal wall
or the umbilical arteries, as they traverse either side of the fetal
bladder, was viewed with colour power angiography. The meth-
odology used was not recorded by the sonographer at the time
of the examination.

Fetuses were evaluated in posnatal period with transfon-
tanelar ultrasound, echocardiography, and bladder-kidney ultra-
sound.

The data were analysed in SPSS19.

RESULTS

During the study period there were 9518 fetuses delivered
after 24 weeks gestation and 70 pregnancy interruption due to
medical causes. 39 cases of SUA were identified, nine from preg-
nancy interruption and thirty newborns with SUA. The incidence
of SUA in live born was 0.32% (n=30) and 12.9% (n=9) in preg-
nancy interruption due to medical causes.

The presence of only one umbilical artery was detected an-
tenatally in 30 of the 39 cases with SUA, representing a detection
rate of 77%. One of the nine cases with a single umbilical artery
not recognised antenatally was diagnosed by the routine exami-
nation of the placenta after delivery. It was a delivery at 31 weeks
and the newborn presented unilateral renal agenesis.

The maternal and pregnancy characteristics of live borne
cases with SUA are shown in Table 1.
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Of the total cases with SUA detected antenatally, 12 had
suspicious malformations associated. Nine of those cases (75%)
went to termination of pregnancy and three (25%) were born. Of
these three live born, two presented associated malformations
and in one case the malformation recognized antenatally was
not confirmed in postnatal period. The description of cases with
a SUA and other anomaly recognised antenatally are shown in
Table 2.

The principal complications of pregnancy were: preeclamp-
sia (one case), oligoamnios (three cases) and intrauterine growth
restriction with oligoamnios (four cases).

Preterm birth occurred in seven cases (23.3%) and birth
weight below 10" percentile in four cases (13.3%).

Ecocardiography and transfontanelar ultrasound in posna-
tal period did not revealed alterations. Bladder-kidney ultrasound
revealed a horseshoe kidney in one case (recognized in prenatal
period) and unilateral renal agenesis de novo (not recognised in
prenatal period).

SUA was an isolated finding in 27 liveborns (90%). In live
born with SUA and associated malformations (n=4; 13.3%), uri-
nary abnormalities were identified in three cases (75%) and in
one case (25%) a skeletal with esophageal malformation was
identified.

Table 1 — Characteristics of the population

SUA in newborns (N=30)

Characteristics n %
Maternal age (years): 29.2+ 5.2 (16-37)
Parity:
Primiparous 12 40%
Para 1+2 16 53.3%
Para 3+ 2 6.7%
Multiple pregnancy:
Singleton 30 100%
Multiple - -

Birth weight (grams): mean 2865+ 721 (610-3980)

Gestational age at diagnosis (weeks): mean? 22.6+ 4.6 (18-34)
Gestational age at delivery (weeks): mean 37.7+ 2.6 (29-40)

Birth weight percentile: (% fetuses <10™ birth

weight percentile) 4 13.3%
Mode of delivery:
Unassisted vaginal delivery 14 46.7%
Assisted vaginal delivery 2 6.6%
Caesarean section 14 46.7%

a 21 cases of SUA identified antenatally.
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DISCUSSION

There are two main sources of data on SUA and its associa-
tion with other abnormalities: 1) abortuses, cases of fetal death,
and terminations of aneuploid or anomalous fetuses, and 2) live
births('?. The first source of data produces a higher incidence of
SUA, as well as more frequent association with structural and
genetic abnormalities and perinatal mortality. The second data
set suggests a lower incidence and frequency of associated
anomalies, as many of the most severely affected infants have
aborted or been voluntarily terminated early in pregnancy. A meta
analysis of these data highlights the differences: the autopsy data
estimate the incidence of single umbilical artery at 0.34-7% and
the associated malformations at 0.25-81.8% (generally 20-50%).
(152633-39) | jve born data estimate the incidence of single umbilical
artery at birth at 0.2-1.13% and anomalies at 8.7-66%.

Estimates of the frequency of aneuploid range widely, be-
tween 4-50% in cases of SUA with other anomalies.(15%26) With
isolated SUA, the rate of aneuploidy is not known; however, most
authors do not recommend routine karyotype. (151920

Reports of association between SUA and other anomalies
have created an imperative to identify or exclude the presence
of such anomalies and detailed sonography is advised for all fe-
tuses with SUA.(1521.26.27) |t js therefore not clear not how a couple
with this sonographic finding should be counseled and what fur-
ther management should be offered.

In our study, we found that a SUA was present in 0.32% of live
born and in 12.9% of the cases of interruption of pregnancy due to
medical causes. This is similar to published data.(®12.15.26:3%-:35)

The antenatal detection rate of a SUA in this population
presents a value quite acceptable, with only one-quarter of cases
not identified. There are possible explanations for this, including
technical difficulties or lack of training; failure by the sonographers
to spend much time examining the cord vasculature because of
a lack of understanding of the implications of the presence of
a SUA and due to the fact that other anomalies are noted with
ultrasonography before the presence of a SUA is confirmed and
examination of the cord then becomes lower in priority.

The presence of malformations was identified in four cases
of live born with SUA (13.3%), which is similar to the published
data.®

Among the 30 live born with SUA, seven (23,3%) were born
before 37 weeks, which means that the proportion of premature in-
fants in this group was twice that in the general institution (11,5%).
Four of the 30 live born with SUA were born below tenth percentile,
contrastating well with the proportion of live born in global sample
(3.92%). These findings were similar to previous reports of an in-
creased risk of prematurity as well as birth weight below the tenth
percentile in live born with single umbilical artery.'427-32 However,
future studies with larger number of patients and adequate power
analysis are required to confirm this regard.

Table 2 — Cases with a single umbilical artery and other anomaly(s) (structural or karyotypic) recognised antenatally

Description
1-  Hidrocephaly at 20 weeks. Normal karyotype.

2-  Polymalformative Syndrome with pericardial effusion, with hypertrophy of the
right chambers at 23 weeks. Normal karyotype.

3- Interruption of the aortic arch interventricular communication, stenotic aortic
valve, at 23 weeks. Normal karyotype.

4- Double outlet of the right ventricle, hypoplastic left ventricle and mitral valve at
21 weeks. Normal karyotype.

5-  Ventriculomegaly, hipoplastic right ventricle, interventricular communication at
21 weeks. Normal karyotype.

6- Double outlet right ventricle, hypoplastic left ventricle, hyperechogenic bowel, at
20 weeks. Normal karyotype.

7-  Anamnios, bilateral renal agenesis, agenesis of the corpus callosum, at 18
weeks. Normal karyotype.

8- Transposition of great vessels, pulmonary atresia at 18 weeks. Karyotype
46,XY,inv(7)(p13922).

9- Interruption of the aortic arch interventricular communication, stenotic aortic
valve, at 18 weeks. Normal kayotype.

Single kidney at 30 weeks
11- Dilated pelvicalyceal system at 22 weeks

12-  Right hydronephrosis at 31 weeks

@ — TOP — termination of pregnancy
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Pregnancy outcomes

TOP2 at 20 weeks

TOP at 23 weeks

TOP at 24 weeks

TOP at 21 weeks

TOP at 21 weeks

TOP at 20 weeks

TOP at 18 weeks

TOP at 18 weeks

TOP at 18 weeks

Live birth at 40 weeks. Horseshoe kidney recognised post-natally.
Live birth at 38 weeks. No alterations recognised post-natally.

Live birth at 35 weeks. Oesophageal atresia, radial dysplasia recognised pos-natally.



In this study only one chromosomal abnormality established
by fetal karyotyping was found (2,6%) and it occurred in a fetus
with multiple malformations, which went to termination of preg-
nancy.

Our results indicate that the identification of a SUA should
be regarded as a significant finding associated with other con-
genital anomalies and a poorer perinatal outcome. The detection
rate, despite having an acceptable value, should be improved.
Further training is required together with rising the awareness of
the implications of this finding. When identified at a routine ante-
natal scan, the presence of a SUA should alert the sonographer
and clinician of the fact that the fetus requires a more detailed
examination to exclude other anomalies. If other anomalies are
detected, then the case should be managed according to the type
and severity of the abnormalities. Since the presence of a SUA
with an associated anomaly carries an aneuploidy risk®5-1926),
karyotyping should be advised if another anomaly is detected.
However, advice regarding karyotyping in the presence of an iso-
lated SUA is more difficult.

Any advice should be tailored to the particular pregnancy,
taking into account other factors such as age, but we would not
strongly recommend karyotyping in agreement with other au-
thors.(1929)

In light of the poorer perinatal outcome in fetuses with an
apparently isolated single umbilical artery, further ultrasound
scans in the third trimester to examine growth and continuous
fetal-heart-rate monitoring during labour should be offered. Par-
ents should be advised of the increased risks associated with the
presence of a SUA and the need for extra surveillance, and it may
also be advisable to counsel parents of the possibility of an asso-
ciated abnormality that may only be detectable after delivery.

DETEGAO PRE-NATAL DE ARTERIA UMBILICAL UNICA:
QUAL O SEU SIGNIFICADO?

RESUMO

Introdugéao: A presencga de artéria umbilical Unica (AUU) é
um marcador ecografico associado a malformagées, aneuploi-
dias, parto pré-termo e restricdo de crescimento intra-uterino
e/ou baixo peso ao nascimento. Este estudo tem como objetivo
determinar a incidéncia de AUU numa populagéo selecionada e
verificar qual o significado clinico deste marcador ecografico.

Material e métodos: Anadlise retrospetiva, durante um pe-
riodo de 36 meses, dos casos de interrup¢cdo médica da gravi-
dez, acima das 16 semanas, com diagndstico pré-natal de AUU;
casos de recém-nascidos com diagnostico pré-natal de AUU ou
apos o parto, através do exame da placenta.

Resultados: Foram identificados 39 casos de AUU durante
o periodo de estudo. A incidéncia de AUU nos recém-nascidos
e nos casos de interrup¢cdo médica da gravidez foi de 0,32% e
12,9%, respetivamente. A taxa de detecdo pré-natal foi de 77%.
Este achado ecografico ocorreu isoladamente em 27 casos de
recém-nascidos (90%). Nos recém-nascidos com AUU e outras
malformagbes associadas (13,3%), foram identificadas malfor-
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macdes do sistema urinario em trés casos (75%) e malformagao
esquelética associada a malformacédo esofagica em um caso
(25%). Ocorreu parto pré-termo em sete casos (23,3%) e peso
ao nascimento abaixo do percentil 10 em quatro casos (13,3%)

Discussao e conclusao: A detegao pré-natal de AUU deve
alertar o ecografista e o clinico para o fato do feto necessitar
de uma avaliagé@o ecografica detalhada a fim de excluir outras
anomalias. O crescimento fetal e o risco de parto pré-termo, séo
também de considerar na vigilancia destas gestagdes.

Palavras-chave: Artéria umbilical unica, diagnostico pré-
natal, ecografia, malformagdes congénitas.
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