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with Single Umbilical Artery

Giilenay GENCOSMANOGLU TURKMEN?, “ Zehra VURAL YILMAZ?,“ Pinar TOKDEMIR CALIS?,
Caganay SOYSAL?, “ Irem TERIN®, ~ Cemre CELIK®, ** Ismail Burak GULTEKIN®,
Elif AKKAS YILMAZ? "~ Tuncay KUCUKOZKAN®

*Clinic of Gynecology and Obstetrics, University of Health Sciences Dr. Sami Ulus Maternity and Children's Training and Research Hospital,
Ankara, TURKEY

ABSTRACT Objective: Single umbilical artery (SUA) in fetus have shown to be associated with structural anomalies, chromosomal disorders
and growth restiction. In this study, we aimed to present the obstetric outcomes in fetuses with SUA. Material and Methods: In this retrospec-
tive study, obstetric results of 30 patients diagnosed with SUA over a 2-year period were analyzed. Results: There were 30 cases of prenatally
diagnosed SUA. Twenty eight patients had singleton pregnancies and 2 had dichorionic diamniotic twin pregnancies. The gestational week at the
time of diagnosis varied between 15 and 24 weeks, with the mean week of diagnosis at 21 weeks. Additional ultrasonographic findings accom-
panying the SUA were detected in 13 patients (43%). Minor abnormalities (renal pelviectasia, choroid plexus cyst, persistant right umbilical
vein) were detected in 4 patients in this group. More than one abnormality was detected in 7 fetuses. Structural abnormalities were distributed as
follows: cardiovascular system abnormalities in 9 fetuses, musculoskeletal abnormalities in 3 fetuses, urogenital system abnormalities in 3 fetuses,
central nervous system abnormalities in 4 fetuses and gastrointestinal system abnormalities in 2 fetuses. Chromosomal abnormalities were de-
tected in 3 fetuses. Intrauterin growth restiriction was not detected in isolated SUA patients and also no chromosomal abnormality was detected
in this group. Conclusion: Umbilical arteries of fetus should be checked during detailed ultrasound examination. Detailed fetal anatomic exam-
ination should include fetal echocardiography. During fetal echocardiography, fetal venous system must also carefully be examined.
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Normal human umbilical cord contains 2 arter- tected during the first trimester ultrasound evaluation,
ies and a single vein, as the right umbilical vein goes the second trimester ultrasound evaluation can show
to atrophy during early fetal development. The sin- the absence of an umbilical artery. During the em-

gle umbilical artery (SUA) is characterized by a vein bryological evaluations of some fetuses with a SUA,
and an artery in the umbilical cord, and more often it the residue of an occluded second umbilical artery
is the left artery that is absent.! It is one of the most can be seen to further gain support for the validity of
common malformations of the umbilical cord, occur- the second theory.>* Risk factors include assisted re-
ring in one of 200 singleton pregnancies.” It has been productive techniques, smoking, first pregnancy at a
reported to occur 3-4 times more in twins compared young age or multiparity at an advanced age.>

to singleton pregnancies.’ Although its pathogenesis In English written literature, it has been shown

has not been clarified, 3 basic theories are widely ac-  ha¢ the risk of structural anomalies, chromosomal

cepted today: 1. Primary agenesis of the umbilical  gisorders and intrauterine growth restriction (IUGR)

artery, 2. Secondary atrophy or agenesis of the nor- increases in fetuses with SUA. The most common
mally developing umbilical artery, and 3. Persistence malformations to occur have been reported in the car-
of the original body stalk allantois artery. In some  diovascular, gastrointestinal and renal systems.
cases, even though both umbilical arteries were de- Among chromosomal abnormalities, it has been

Correspondence: Giilenay GENCOSMANOGLU TURKMEN
Clinic of Gynecology and Obstetrics, University of Health Sciences Dr. Sami Ulus Maternity and Children's Training and Research Hospital, [=]ks [®]
Ankara, TURKEY :%
E-mail: drgulenay@yahoo.com =

Peer review under responsibility of Journal of Clinical Obstetrics & Gynecology.
Received: 19 Jul 2020 Received in revised form: 01 Nov 2020 Accepted: 22 Dec 2020 Available online: 08 Feb 2021

2619-9467 | Copyright © 2021 by Tiirkiye Klinikleri. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1


https://orcid.org/0000-0002-0826-5252
https://orcid.org/0000-0002-8719-1879
https://orcid.org/0000-0001-9334-1987
https://orcid.org/0000-0002-4381-6099
https://orcid.org/0000-0002-5762-8769
https://orcid.org/0000-0002-8352-8980
https://orcid.org/0000-0003-3455-1719
https://orcid.org/0000-0001-5107-6492
https://orcid.org/0000-0003-4280-3883
https://creativecommons.org/licenses/by-nc-nd/4.0/

Giilenay GENCOSMANOGLU TURKMEN et al.

J Clin Obstet Gynecol. 2021;31(1):1-5

shown that the incidence of trisomy 13 and 18 are es-
pecially higher.”” In this study, the obstetric out-
comes of patients with SUA detected in the
perinatology outpatient clinic of our department in
the last two years were evaluated.

MATERIAL AND METHODS

This study was prepared in accordance with the
Helsinki Declaration and this article was approved by
the ethical committee of Ministry of Health Diskap1
Yildirim Beyazit Training and Research Hospital (de-
cision number 6.7.2020-91/11). Among the patients
examined in the Perinatology Outpatient Clinic at
University of Health Sciences Dr. Sami Ulus Mater-
nity and Children’s Training and Research Hospital,
between the dates of 1.1.2018 to 1. 1.2020, the ultra-
sonography results of 1601 patients in the system
were scanned and 30 patients with a SUA were de-
tected and included in this retrospective study. Pa-
rameters of age, gravida and parity, gestational age
at diagnosis, presence of additional anomalies, am-
niocentesis results, birth weeks, and obstetric out-
comes were obtained from the electronic database of
our hospital. By performing a detailed ultrasound
evaluation between the 18"-22" weeks, a diagnosis
of SUA was made to patients where the two arteries
near fetal bladder could not be seen using a colour
Doppler evaluation. The diagnosis for IUGR was
made in fetuses with an estimated fetal weight below
the 10" percentile according to its gestational week.

RESULTS

Among 1,601 patients evaluated in our perinatology
outpatient clinic, 30 patients were diagnosed with
SUA, thus representing an incidence of 1.8%. Out of
30 patients, 22 were the referred patients for detailed
ultrasound evaluations, 1 patient was followed up at the
outpatient clinic due to pre-gestational diabetes, 3 pa-
tients were referred due to high risk detection in screen-
ing tests and 1 patient was referred due to
anhydramniosis at the 15% weeks of pregnancy. One
patient was evaluated in the outpatient clinic due to a
cardiac anomaly and one patient was followed up with
the diagnosis of an omphalocele. Twenty eight patients
had singleton pregnancies and 2 had dichorionic di-
amniotic twin pregnancies. The gestational weeks at the

TABLE 1: Demographic features of pregnancies.

Demographic features n (minimum-maximum)

Matemal age 29 (1943)
Gestational week at diagnosis 21(15-23)
Multiple pregnancy 2/30
Assisted reproductive techniques for pregnancy 2/30
Isolated single umbilical artery 16/30

time of diagnosis varied between 15 and 24 weeks, with
the mean week of diagnosis at 21 weeks. The mean age
of the patients were 29.5 (19-43). The average parity
was 0.8 (0-3). Isolated SUA was observed in 16 pa-
tients (53.3%). The demographic characteristics of
these patients are summarized in Table 1.

Additional ultrasonographic findings accompany-
ing the SUA were detected in 13 patients. More than
one abnormality was detected in 7 fetuses. Minor ab-
normalities (renal pelviectasia, choroid plexus cyst, per-
sistant right umbilical vein) were detected in 4 patients.
Cardiovascular system anomalies including portosys-
temic shunt, agenesis of ductus venosus, hypoplastic
left heart, right aortic arch, double outlet right ventricle,
atrioventricular septal defect (AVSD), muscular ven-
tricular septal defect (VSD) were observed in 9 patients
in total. Skeletal limb anomaly (one with rockerbottom
feet, one with syrenomelia) was detected in 2 fetuses.
Amniocentesis was performed in two patients who had
multiple anomalies and trisomy 18 was detected. Post-
natal trisomy 21 was detected in one patient who did
not accept amniocentesis prenatally. While polyhy-
dramniosis was observed in patients with trisomy 18
and omphalocele, anhydramniosis was detected in pa-
tient with syrenomelia due to renal agenesis. No other
amniotic fluid abnormalities were observed in other pa-
tients. In 5 patients, gestational diabetes was detected in
their follow-up controls. Preeclampsia developed in 3
patients. Among these patients, intrauterine loss due to
placental abruption was observed at the 30" week in
one who was followed up for muscular VSD. IUGR
was not observed in isolated SUA patients. [UGR was
observed during the prenatal follow-up of those patients
with the portosystemic shunt, ductus venosus agenesis
and postnatal trisomy 21. The mean birth week of pa-
tients with isolated SUA was 39.1. A patient with mul-
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TABLE 2: Gestational age at diagnosis, additional ultrasonographic findings, and outcomes of the fetuses with SUA.
GA at diagnosis Ultrasound Obstetric GA at delivery

Case (week) findings Karyotyping problems (week) Outcome
1 19 Omphalogcele, right aortic arch - Polihyramnios 32 Exitus

2 14 Rockerbottom foot, club hand, choroid plexus cyst Tri 18 - 18 TOP

8 19 Isolated SUA - - 39 Live birth
4 22 Isolated SUA - - 39 Live birth
5 15 Choroid plexus cyst 46 XY GDM 39 Live birth
6 21 Isolated SUA - - 39 Live birth
7 20 Isolated SUA - - 39 Live birth
8 21 Isolated SUA - GDM 39 Live birth
9 20 Isolated SUA - PDM, di-di twin 36 Live birth
10 21 Isolated SUA - - 40 Live birth
1 20 Persistant right umbilical vein, muscular VSD - HT, ablatio placenta 30 Exitus

12 23 Persistant right umbilical vein - - 38 Live birth
13 21 AVSD, VM, renal pelvieactasia Tri 21 IUGR 34 Live birth
14 22 DORYV, omphalocele, renal pelviectasia Tri 18 - 23 TOP

15 18 Isolated SUA - IVF 40 Live birth
16 18 Isolated SUA - GHT 38 Live birth
17 21 Portosystemic shunt - IUGR 35 Live birth
18 23 Isolated SUA - GDM 40 Live birth
19 20 Isolated SUA - - 38 Live birth
20 19 Isolated SUA - GDM 39 Live birth
21 24 Hypoplastik left heart sydrome, VSD - - 39 Exitus

22 28 Isolated SUA - Preeclampsia 36 Live birth
23 19 Choroid plexus cyst, renal pelviectasia - GDM 39 Live birth
24 23 Isolated SUA - - 37 Live birth
25 21 Isolated SUA - - 40 Live birth
26 22 Agenesis of ductus venosus - IUGR, IVF, di-di twin 31 Live birth
27 20 Isolated SUA - PDM 34 Live birth
28 19 Isolated SUA - - 41 Live birth
29 23 Isolated SUA - Cervical cerclage 37 Live birth
30 15 Syrenomelia, renal agenesis - Anhydramniosis 15 TOP

GA: Gestational age; TOP: Termination of pregnancy; GDM: Gestational diabetes mellitus; PDM: Pregestational diabetes mellitus; HT: Hypertension; VM: Ventriculomegaly; DORV: Dou-
ble outlet right ventricle; IVF: In-vitro fertilization; GHT: Gestational hypertension; SUA: Single umbilical artery; AVSD: Atrioventricular septal defect; VSD: Muscular ventricular septal

defect; IUGR: Intrauterine growth restriction.

tiple anomalies and another diagnosed with hypoplas-
tic left heart syndrome died neonatally, while two
patients preferred termination of pregnancy. The
gestational age at diagnosis, additional ultrasono-
graphic findings, karyotyping results, birth weeks
and birth results of these patients are summarized in
Table 2. Structural abnormalities by organ system
involved and chromosomal abnormalities detected
in prenatal and postnatal period are listed in Table
3. Autopsy was recommended to families after ter-
mination of pregnancy and fetal loss, but could not
be performed due to parents’ refusal.

TABLE 3: Anomalies by the organ systems detected in preg-
nancies with single umbilical artery.

Organ system Number

Cardiovascular 9

Musculoskeletal 3

Urogenital 8

Cerebral 4

Gastrointestinal 2

DISCUSSION

In detailed ultrasonographic evaluation, imaging of
the umbilical arteries is routinely recommended.'”
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When the vessels next to the fetal bladder are exam-
ined using the colour Doppler in a transverse section,
the diagnosis of SUA can be easily made when both
arteries are not displayed.!' The diagnosis of SUA
can be made after 12 weeks.'? In our study, a patient
with a high risk of trisomy 13/18 at the 14" week was
the earliest diagnosis for a SUA.

SUA is seen in 0.08-1.9% of live births.* It has
been shown that fetuses with single umbilical arteries
may have malformations and chromosomal disorders
in all organ systems. Chromosomal abnormalities
have been reported in 8-11% of fetuses with SUA.
While among these abnormalities, trisomy 18 and 13
were the most common, trisomy 21 is thought not be
associated.!® In our study, chromosomal anomalies
were detected in 3 patients in total (10.3%), and tri-
somy 18 was detected in 2 patients during the prena-
tal period. There are multiple fetal anomalies in the
ultrasound evaluation of these patients. One of our
AVSD patients with ventriculomegaly and renal
pelviectasis did not accept amniocentesis in the pre-
natal period. This patient was shown to have trisomy 21
in the postnatal period. Chromosomal defect was not
observed in the group with isolated SUA.

While SUA may be isolated, in published litera-
ture, it has been associated with fetal anomaly at a rate
of 13-50%."!* In our study, the major anomaly rate is
27.5% and therefore is compatible with these publica-
tions. There are studies showing that the most common
anomalies accompanying the SUA are cardiovascular
system anomalies.'” In a study by Geipel et al., 102 fe-
tuses were followed up for SUA. The most common ac-
companying  diagnoses urogenital and
cardiovascular system anomalies.! In a study in which

were

23 cases of SUA were presented by Ozgiin et al. they re-
ported 3 cases of genitourinary system anomaly and 3
cases with a cardiovascular system anomaly with SUA
as the most common anomalies.'® Our study, compati-
ble with published literature, has detected 9 patients
with cardiovascular system anomalies. Venous system
anomalies are present in 5 of these patients. Fetal
echocardiography evaluation is recommended in cases
with SUA; however, as our study shows that, fetal
echocardiography should also include an evaluation of
the venous system.

There are conflicting publications about IUGR in
fetuses with SUA. In some studies, intrauterine growth
retardation was observed more frequently in fetuses
with SUA than in normal fetuses.® Predanic et al., in
their study reported that there was no significant corre-
lation between a SUA and birth weight.'” In 2013, a
metaanalysis performed by Voskamp et al. announced
there was no statistically significant increase in [UGR in
patients with isolated SUA.'® In our study, while there
was no intrauterine growth retardation in the isolated
group, 2 of the fetuses with IUGR had cardiovascular
system anomalies and another fetus had trisomy 21. In
2015, Xu et al. published in a metaanalysis that the risk
of polyhydramnios and oligohydramnios were shown
to increase in cases with isolated single umbilical arter-
ies."” In our study, polyhydramnios was observed in 2
patients with trisomy 18 and the patient who was fol-
lowed up for omphalocele, but oligohydramnios or
polyhydramnios was not observed in the isolated

group.

CONCLUSION

In conclusion, the diagnosis of SUA can be made
after the 12" week of pregnancy and therefore, should
always be examined in the detailed ultrasound eval-
uation. Detailed ultrasound examination should be
performed in patients diagnosed with SUA during the
prenatal period, and chromosomal examination
should be recommended in the presence of additional
anomaly. Detailed fetal anatomic examination should
also include fetal echocardiography. In addition to the
recommendations in literature, we strongly recom-
mend the evaluation of the venous system while per-
forming fetal echocardiography.
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