
Turkiye Klinikleri J Gynecol Obst 2009;19(2) 75

Prenatal Sonographic Diagnosis of
Single Umbilical Artery:
Evaluation of 23 Cases

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Sing le um bi li cal ar tery (SU A) is as so ci a ted with con ge ni tal ano ma li es, ab-
nor mal kar yoty pes and ad ver se pe ri na tal out co me inc lu ding in tra u te ri ne growth re tar da ti on
(IUGR), low birth we ight and pre ma tu rity. The aim of this study was to pre sent pe ri na tal re sults of
ca ses with SU A. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  This is a ret ros pec ti ve analy sis of pre na tally di ag no sed 23
ca ses with SU A out of 3558 preg nan ci es bet we en Ja nu ary 2004 and De cem ber 2007. RRee  ssuullttss::  The
ges ta ti o nal age at di ag no sis va ri ed bet we en 14 and 34 we eks. The me an ma ter nal age was 27.4 ± 4.7
(22-40) ye ars. The me di an pa rity was 0 (ran ge 0-4). Six of the 23 fe tu ses had ad di ti o nal con ge ni tal
ano ma li es inc lu ding bi la te ral re nal age ne sis (n= 1), uni la te ral re nal age ne sis (n= 2) or car di ac mal-
for ma ti ons (n= 3). IUGR was de tec ted in one fe tus. Eight fe tu ses had soft mar kers for chro mo so mal
ano ma li es and SU A was iso la ted in 8 (35%) ca ses. The kar yoty pe of all 11 fe tu ses with ad di ti o nal
ano ma li es or soft mar kers was nor mal. One ca se was ter mi na ted at 18 we eks du e to bi la te ral re nal
age ne sis. Pre term de li very comp li ca ted fi ve preg nan ci es. Af ter birth, 6 fe tu ses we re di ag no sed to be
small for ges ta ti o nal age. Thre e ba bi es di ed af ter birth. All of the se fe tu ses had a con ge ni tal ano maly
along with SU A. CCoonncc  lluu  ssii  oonn::  A tar ge ted ul tra so und exa mi na ti on for de tec ti on of ad di ti o nal ano m-
a li es and soft mar kers sho uld be per for med in ca ses with SU A. Clo se sur ve il lan ce is ne ces sary for
mo ni to ring fe tal growth and fe tal well-be ing in ca ses with SU A.

KKeeyy  WWoorrddss::  Um bi li cal ar te ri es;  ul tra so nog raphy, pre na tal; um bi li cal cord

ÖÖZZEETT  AAmmaaçç:: Tek um bi li kal ar ter (TU A) kon je ni tal ano ma li ler, kro mo zom ano ma li le ri ve dü şük
do ğum ağır lı ğı, pre ma tü ri te ile in tra u te rin ge liş me ge ri li ği gi bi olum suz pe ri na tal akı bet ile  bir lik -
te ola bi lir. Bu ça lış ma nın ama cı TU A sap ta nan ol gu la rın pe ri na tal so nuç la rı nı sun mak tır. GGee  rreeçç  vvee
YYöönn  tteemm  lleerr:: Bu ret ros pek tif ça lış ma ya Ocak 2004 ile Ara lık 2007 ta rih le ri ara sın da ara sın da de ğer -
len di ri len 3558 ge be lik ten TU A sap ta nan 23 ol gu da hil edil di. BBuull  gguu  llaarr::  Fe tus la ra 14 ile 34 ge be lik
haf ta la rı ara sın da ta nı ko nul du. Or ta la ma ma ter nal yaş 27.4 ± 4.7 (22-40) yıl, me di an pa ri te 0 (0-4
ara sın da) ola rak bu lun du. Al tı fe tus ta ek ano ma li sap tan dı ve bun lar, bi la te ral re nal age ne zi (n= 1),
tek ta raf lı re nal age ne zi (n= 2), ve kar di yak ano ma li (n= 3) şek lin de idi. Bir fe tus ta ise in tra u te rin
ge liş me ge ri li ği sap tan dı. Se kiz fe tus ta kro mo zom ano ma li si ile iliş ki li “soft mar ke r” iz le nir ken, 8
(%35) ol gu da ise izo le TU A sap tan dı. Ek ano ma li ve ya “soft mar ke r” sap ta nan 11 ol gu da kar yo tip
ana li zi ya pıl dı ve bun la rın hep sin de nor mal kar yo tip sap tan dı. Bi la te ral re nal age ne zi sap ta nan bir
ol gu da ge be lik 18. haf ta da son lan dı rıl dı. Beş ol gu da er ken do ğum ol du, 6 ol gu da ise do ğum son ra -
sı be bek le rin ge be lik haf ta sı na gö re dü şük do ğum ağır lık lı ol duk la rı sap tan dı. Do ğum son ra sı ek
ano ma li le ri olan 3 be bek kay be dil di. SSoo  nnuuçç::  TU A sap ta nan ol gu lar da ek ano ma li ler ve “soft mar ker”
olup ol ma dı ğı nın araş tı rıl ma sı için de tay lı ul tra son in ce le me si ya pıl mal dır. Bu has ta lar da fe tal ge -
li şi min ve fe tal iyi lik ha li nin ta ki bi ge rek li dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Um bi li kal ar ter ler; ul tra so nog ra fi, pre na tal; um bi li kal kord
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he um bi li cal cord nor mally con sists of thre -
e ves sels, two ar te ri es and one ve in. The ab-
sen ce of one um bi li cal ar tery is des cri bed as

SU A which has be en as so ci a ted with so me ad ver se
pe ri na tal events, such as low birth we ight, pre ma -
tu rity, pe ri na tal mor ta lity, IUGR and con ge ni tal
mal for ma ti ons inc lu ding cen tral ner vo us system,
car di o vas cu lar, gas tro in tes ti nal and re nal systems.1-

4 The in ci den ce of SU A is abo ut 1% in sing le ton
preg nan ci es and ap pro xi ma tely 5% in twins, um-
bi li cal cord sho uld be eva lu a ted ro u ti nely in se cond
tri mes ter ul tra so nog rap hic exa mi na ti ons.5 If SU A
is di ag no sed, a de ta i led so nog rap hic exa mi na ti on is
ne ces sary to ru le out as so ci a ted ab nor ma li ti es. Iso-
la ted sing le um bi li cal ar tery has a per fect pe ri na tal
out co me. Ho we ver, when ad di ti o nal ano ma li es or
ul tra so nog rap hic mar kers re la ted to chro mo so mal
ab nor ma li ti es are pre sent, fe tal kar yoty ping to ru -
le out any chro mo so mal ab nor ma li ti es may be ne -
ces sary.6 In the ab sen ce of ad di ti o nal ano ma li es or
soft mar kers re la ted to ab nor mal kar yoty pes, iso la -
ted SU A is not an in di ca ti on for kar yoty ping.

We re port a ret ros pec ti ve study of pre na tally
di ag no sed 23 ca ses with sing le um bi li cal ar tery at
our ter ti ary re fer ral cen ter over a pe ri od of 3 ye ars.
The as so ci a ted ano ma li es, kar yoty pes and ne o na tal
out co mes we re al so do cu men ted. 

MATERIAL AND METHODS

A to tal of 23 fe tu ses with SU A, di ag no sed by pre-
na tal ul tra so und exa mi na ti on at the Uni ver sity of
Er ci yes, Fa culty of Me di ci ne, De part ment of Obs -
tet rics and Gyne co logy, bet we en Ja nu ary 2004 and
De cem ber 2007, we re inc lu ded in this ret ros pec ti -
ve analy sis. Ul tra so und exa mi na ti ons we re car ri ed
out on a he te ro ge ne o us po pu la ti on that inc lu des
both low- and high-risk pa ti ents. Fif te en ca ses we -
re di ag no sed du ring ro u ti ne an te na tal exa mi na ti on
in our unit. The ot her 8 ca ses we re re fer red from
ot her ins ti tu ti ons for sus pec ted SU A or sus pec ted
con ge ni tal ano ma li es de tec ted du ring fe tal ul tra so -
und exa mi na ti on at va ri o us scans du ring preg nancy.
In di ca ti ons of tar ge ted so nog rap hic exa mi na ti ons
we re sum ma ri zed in Tab le 1. Ges ta ti o nal age was
cal cu la ted from the last mens tru al pe ri od or de ter -
mi ned from stan dard fe tal bi o met ric me a su re ments.

We di ag no sed sing le um bi li cal ar tery when a cross-
sec ti o nal ima ge of the um bi li cal cord de mons tra ted
only 2 ves sels and/or an ob li qu e trans ver se sec ti on
of the lo wer fe tal ab do men, inc lu ding the fe tal blad-
der, was first ob ta i ned and co lor flow map ping was
then used to vi su a li ze the both um bi li cal ar te ri es on
eit her si de of the blad der (Fi gu re 1). In the ab sen ce
of one of them, SU A was con fir med (Fi gu re 2). All
of the se fe tu ses un der went a de ta i led se cond-le vel
ul tra so nog rap hic exa mi na ti on. All tar ge ted ul tra so -
und exa mi na ti ons we re per for med tran sab do mi -
nally by using Lo giq 500 Pro (3.5-MHz li ne ar-ar ray
trans du cer) or GE Vo lu son 730 Pro (4.5-7.5 MHz li -
ne ar-ar ray trans du cer). The fin ding of a SU A was
con fir med af ter de li very in all new borns, and on
pat ho lo gi cal exa mi na ti on of an abor ted fe tus. Kar y-
oty ping was of fe red to all pa ti ents whe re ad di ti o nal
fe tal ano ma li es or soft mar kers we re iden ti fi ed. Fe -
tal kar yoty pe was ava i lab le in 11 ca ses. The out co -
me da ta con cer ning the pre sen ce or ab sen ce any
ot her struc tu ral and chro mo so mal ab nor ma li ti es
we re de ter mi ned by a va ri ety of met hods, inc lu ding
re vi ew of hos pi tal re cords, post na tal chart re vi ews
and con tact with the fa mi li es. Small for ges ta ti o nal
age (SGA) fe tu ses we re di ag no sed if the ir birth we -
ight was be low the 10th cen ti le for ges ta ti o nal age.
Af ter birth, comp le te physi cal exa mi na ti on was per-
for med by a pe di at ri ci an.

RESULTS

SUA was iden ti fi ed in 23 fe tu ses out of 3558 preg-
nan ci es that had a de ta i led se cond-le vel ul tra so -
nog rap hic exa mi na ti on, thus rep re sen ting a
pre va len ce of 0.6%. Twenty one of the fe tu ses with
SU A we re sing le tons. In two sets of twins the fe tu -
ses we re dis cor dant for SU A. In the study pe ri od,
3355 sing le tons, 177 twin and 26 trip let preg nan -
ci es un der went a de ta i led so nog rap hic eva lu a ti on.
The pre va len ce of SU A was 0.6% for sing le tons and
abo ut 1% for mul ti fe tal preg nan ci es. Only one wo -
man re por ted a pre vi o us mal for med de li very, whe -
re as the obs tet ric his to ri es we re un re mar kab le in
the re ma i ning wo men. The ges ta ti o nal age at the
ti me of di ag no sis va ri ed bet we en 14 and 34 we eks.
The me an ma ter nal age was 27.4 ± 4.7 ye ars (22-
40). The me di an pa rity was 0 (ran ge 0-4). The ma -
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le to fe ma le ra ti o of the ba bi es was 0.8:1. Pre sen ce
of ad di ti o nal ul tra so und fin dings, in di ca ti ons for
so nog raphy, fe tal kar yoty pe and pe ri na tal out co me
of the fe tu ses we re sum ma ri zed in Tab le 1. Six of
the 23 fe tu ses had ad di ti o nal con ge ni tal ano ma li -
es. The se ano ma li es inc lu ded bi la te ral re nal age ne -
sis (n= 1), uni la te ral re nal age ne sis (n= 2), do ub le
out let right ven tric le and bi la te ral hydro nep hro sis
(n= 1), pri mum type ASD (n= 1), and car di o me galy
(n= 1). In tra u te ri ne growth re tar da ti on was de tec -
ted in one fe tus. Eight fe tu ses had soft mar kers be-
long to chro mo so mal ano ma li es. The se soft
mar kers inc lu ded hypop las tic na sal bo ne (n= 1), bi-
la te ral cho ro id ple xus cyst (n= 2), nuc hal ede ma (n=
1), pye lec ta sis (n= 1), hype rec ho ge nic bo wel to get -
her with an ab do mi nal cyst (n= 1), in cre a sed fe tal
nuc hal trans lu cency (n= 1) and hydro nep hro sis (n=
1).

Iso la ted SU A was di ag no sed in 8 (35%) ca ses.
As in va si ve tes ting was not of fe red in the se ca ses,
fe tal kar yoty pe was ava i lab le in 11 ca ses sho wing

Gestational age at Indication for ultrasound Additional Gestational age at 

Case diagnosis (week) examination sonographic findings Karyotyping delivery (week) Outcome

1 14 SUA+NT↑ Yes Yes 40 Live birth

2 16 Screening Yes Yes 40 Live birth

3 16 Anhydramnios Yes - 18 TOP

4 19 SUA+hydronephrosis Yes Yes 38 Live birth

5 20 CPC Yes Yes 36 Live birth

6 20 Abdominal cyst Yes Yes 40 Neonatal death, SGA

7 20 Cardiac anomaly Yes Yes 40 Neonatal death

8 20 MS-AFP↑ Yes Yes 36 Live birth, SGA

9 20 Renal anomaly+advanced maternal age Yes Yes 39 Live birth

10 21 Screening Yes Yes 39 Live birth

11 21 Screening - - 37 Live birth

12 22 Screening - - 34 Live birth, SGA

13 22 SUA - - 40 Live birth

14 23 Screening - - 40 Live birth, SGA

15 23 SUA Yes Yes 39 Live birth

16 24 SUA+pyelectasis Yes Yes 37 Live birth

17 24 SUA - - 40 Live birth

18 24 Screening - - 40 Live birth

19 24 SUA - - 40 Live birth

20 26 SUA - - 38 Live birth

21 28 IUGR Yes - 32 Live birth, SGA

22 29 Anhydramnios Yes - 33 Neonatal death, SGA

23 34 Short femur Yes - 40 Live birth

TABLE 1: Indications for sonography, presence of additional ultrasound findings, and outcomes of the fetuses with
single umbilical artery (SUA).

IUGR, intrauterine growth retardation; CPC, choroid plexus cyst; NT, nuchal translucency; MS-AFP, maternal serum alpha-fetoprotein;; TOP, termination of pregnancy. 

FIGURE 1: Cross section of the umbilical cord showing only two vessels cor-
responding to single umbilical artery.



ad di ti o nal ano ma li es or soft mar kers to get her with
SU A on pre na tal ul tra so und. All of the se fe tu ses
car ri ed a nor mal kar yoty pe. Pre ma tu re de li very
comp li ca ted 5 preg nan ci es. Six new borns we re
SGA. One ca se with bi la te ral re nal age ne sis was
ter mi na ted at 18 we eks and the di ag no sis was con-
fir med with post mor tem pat ho lo gi cal exa mi na ti on.
The re ma i ning 22 preg nan ci es re sul ted in li ve
birth. Ho we ver, thre e ba bi es di ed af ter birth. All
of them had an ad di ti o nal con ge ni tal ano maly
along with SU A (Tab le 1). Me co ni um pe ri to ni tis
was di ag no sed in one new born, which had hype -
rec ho ge nic bo wel to get her with an ab do mi nal cyst
on pre na tal ul tra so und and this baby un der went a
la pa ra tomy and di ed af ter ope ra ti on du e to in fe ci -
on. Do ub le out let right ven tric le was con fir med by
ec ho car di og raphy in one new born and this baby
di ed 2 monts af ter de li very. Car di ac fa i lu re du e to
di la ta ted car di om yo pathy was di ag no sed by ec ho -
car di og raphy in one new born, which had car di o -
me galy on pre na tal ul tra so und and this baby di ed
one day af ter de li very. The fa mi li es de ni ed au topsy
in this 3 ca ses. Uni la te ral re nal age ne sis in 2 fe tu ses

and bi la te ral re nal age ne sis in one fe tus we re con-
fir med af ter birth.

DISCUSSION

SU A is the most fre qu ent mal for ma ti on of the um-
bi li cal cord. The pre sen ce of a SU A oc curs in 1% of
all li ve-born in fants. As in the pre sent study, the
in ci den ce of SU A is hig her in twin preg nan ci es.
Ad di ti o nally, SU A was fo und to be mo re fre qu ent
in twins ori gi na ting from as sis ted rep ro duc ti on.7

SU A may ac com pany ot her ab nor ma li ti es or oc cur
as an iso la ted de fect. The re are thre e the o ri es re-
gar ding the pat ho ge nic mec ha nism re sul ting in SU -
A: It may re sult from pri mary age ne sis of one
um bi li cal ar tery (1), se con dary at rophy of a pre vi -
o usly nor mal um bi li cal ar tery (2) or per sis ten ce of
the ori gi nal al lan to ic ar tery of the body stalk.8 It is
be li e ved that at rophy is the most fre qu ent mec ha -
nism. Sin ce the um bi li cal cord can be ea sily se en
pre na tally by ul tra so und, the pre sen ce of a sing le
um bi li cal ar tery sho uld be re a dily de tec tab le in
most preg nan ci es, even as early as 12 we eks of ges-
ta ti on.9 The eva lu a ti on of the um bi li cal cord has
be co me an in teg ral part of the ro u ti ne obs tet ric ul-
tra so und exa mi na ti on and the num ber of ves sels
sho uld be iden ti fi ed whe ne ver pos sib le.

The pre na tal so nog rap hic iden ti fi ca ti on of an
SU A is usu ally ma de by exa mi ning the um bi li cal
cord in lon gi tu di nal and trans ver se sec ti on on B-
mo de so nog raphy. But, the num ber of um bi li cal ar-
te ri es can not be iden ti fi ed ade qu a tely with
lon gi tu di nal and trans ver se sec ti ons in early preg-
nancy and in si tu a ti ons with su bop ti mal re so lu ti -
on, such as oli gohy dram ni os and ma ter nal obe sity.
In this si tu a ti on, co lor Dopp ler ul tra so und can be
used to con firm or exc lu de the di ag no sis by vi su a -
li zing one or both ar te ri es wit hin the fe tal ab do -
men on eit her si de of the blad der.10 The
fal se-po si ti ve di ag no sis ra te of SU A has be en re por -
ted bet we en 20% and 6%.11 The re we re not any fal -
se-po si ti ve ca ses in our se ri es, which may be re la ted
to the use of co lor Dopp ler ul tra so und and equ ip -
ment with hig her re so lu ti on. Se pul ve da and co-
wor kers ob ser ved a com pen sa tory in cre a se of the
um bi li cal ar te ri al di a me ter in SU A.12 They sug ges -
ted that an um bi li cal ve in to um bi li cal ar tery di a -
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FIGURE 2: Color Doppler ultrasound confirms a single umbilical artery (arrow)
coursing around the urinary bladder (B).



me ter ra ti o less than 2:1 is a go od in di ca tor for di-
ag no sis of SU A. On the ot her hand, Pers sut te and
Le u ke re por ted that trans ver se um bi li cal ar tery di-
a me ter me a su ring mo re than 4 mm bet we en 20-36
we eks of ges ta ti on is use ful pre dic ti on of di ag no sis
of SU A.13

SU A may be as so ci a ted with many chro mo so -
mal ab nor ma li ti es and con ge ni tal mal for ma ti ons.6,14

Ho we ver, SU A can al so be se en as an iso la ted fin -
ding. The di ag no sis of SU A ne ces si ta tes se arc hing
for as so ci a ted mal for ma ti ons such as fa ci al cleft,
car di ac ano ma li es, re nal ano ma li es, spi na bi fi da and
soft mar kers re la ted to chro mo so mal ab nor ma li ti -
es that are de tec tab le du ring the 18-22 we ek scan. 

The in ci den ce of con ge ni tal ano ma li es has be -
en re por ted to be 20% in in fants with SU A.15 In our
study, 26% of fe tu ses with SU A had ma jor ano ma -
li es, si mi lar to fin dings re por ted in pre vi o us stu di -
es.12,13,15 Ho we ver, the re is no known mal for ma ti on
or syndro me that is in va ri ably as so ci a ted with SU -
A. It is not cle ar why SU A is lin ked to ot her fe tal
ano ma li es, The most fre qu ent ano ma li es inc lu de
ge ni to u ri nary and car di o vas cu lar systems, whe re as
the gas tro in tes ti nal and cen tral ner vo us systems are
af fec ted less fre qu ently.5,16 Our re sults we re in ag -
re e ment with the se da ta. We de tec ted thre e ca ses
with uro ge ni tal system ab nor ma li ti es (uni la te ral-
bi la te ral re nal age ne sis) and thre e ca ses with car-
di ac ab nor ma li ti es (pri mum ASD, do ub le out let
right ven tric le, and car di o me galy). The re fo re, it
sho uld be emp ha si zed that af ter the di ag no sis of
SU A, a de ta i led ul tra so und exa mi na ti on is ne ces -
sary to ru le out con cur rent ano ma li es, es pe ci ally
car di ac and re nal ab nor ma li ti es.

The in ci den ce of cyto ge ne tic ab nor ma li ti es
among fe tu ses with SU A ap pro xi ma tes up to 17%,
with ne arly half of the se fe tu ses ha ving ma jor ano -
ma li es.15,17 Ho we ver, we did not en co un ter any cy-
to ge ne tic ab nor ma lity in our se ri es. Lu busky et al
re por ted 102 fe tu ses with SU A, 19 fe tu ses with ad-
di ti o nal ab nor ma li ti es had ab nor mal kar yoty pes
and no chro mo so mal ano ma li es we re fo und in ca -
ses with iso la ted SU A.6 Tri somy 18 is the most

com mon ane up lo idy as so ci a ted with SU A with tri-
somy 13, Tur ner syndro me and trip lo idy be ing the
next com mon ones. Tri somy 21 do es not ap pe ar to
be as so ci a ted with this ano maly.18 If a sing le um bi -
li cal ar tery is pre na tally de tec ted, tar ge ted ul ta so -
nog raphy sho uld be per for med in the se pa ti ents for
exc lu si on of as so ci a ted ano ma li es.19-21 We re com -
mend fe tal kar yoty ping only in ca ses with ad di ti o -
nal ano ma li es and with soft ma kers re la ted to
chro mo so mal ab nor ma li ti es.

In ac cor dan ce with pre vi o us re ports, our study
sho wed that fe tu ses with SU A ha ve be en fo und to
ha ve a sig ni fi cant risk for low birth we ight, pre ma-
tu rity and pe ri na tal and ne o na tal mor ta lity. It is not
cle ar why fe tu ses with SU A, even in iso la ted ca ses,
are re la ted to dis mal pe ri na tal out co me. It has be -
en do cu men ted that the se cords ha ve a lo wer num-
ber of spi rals and les ser amo unt of Whar ton jelly,
which ma ke them vul ne rab le in si tu a ti ons of stress,
such as com pres si on of the um bi li cal cord du ring
de li very. The re fo re, se ri al ul ta so nog raphy to as sess
fe tal growth and de ve lop ment and fe tal well-be ing
tests sho uld be per for med in the se pa ti ents. All
new borns must re ce i ve a go od physi cal exa mi na ti -
on and a ca re ful fol low-up du ring in fancy.

In conc lu si on, we emp ha si ze that um bi li cal
cord exa mi na ti on sho uld be an in teg ral part of pre-
na tal ul tra so und stu di es. A de ta i led ul tra so und ex-
a mi na ti on for di agno sis of ot her ano ma li es sho uld
al so be per for med when SU A is di ag no sed. SU A
oc curs to be an iso la ted ano maly in most of ca ses.
In ca ses of ap pa rently iso la ted SU A, the re is no in-
di ca ti on for fe tal kar yoty ping be ca u se in this gro -
up the re is no evi den ce of in cre a sed risk of
chro mo so mal de fects. The di ag no sis of SU A sho -
uld alert the obs tet ri ci an to se arch for as so ci a ted
mal for ma ti ons and mar kers of chro mo so mal de-
fects. Fe tal kar yoty ping may be ne ces sary in the
pre sen ce of as so ci a ted ano ma li es or with the pre s-
en ce of soft mar kers. Clo se obs tet ric fol low up is
ne ces sary in ca ses with SU A du e to in cre a sed risk
of IUGR, SGA, pre ma tu rity and ne o na tal mor ta -
lity.
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