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SINGLE UMBILICAL ARTERY—ITS ASSOCIATION WITH

CONGENITAL MALFORMATIONS
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The umbilical cord normally has
two arteries and one vein. Whittaker
(1870) mentions that in early gesta-
tion there are two arteries and two
veins. Monie (1952) states that one
vein disappears at the time the con-
genital herniation returns to abdo-
minal cavity, around the 10th week
of gestation. One of the umbilical
arteries may be absent and although
such an occurrence was described in
1621, it was Benirschke and Brown
who in 1955 reported a significantly
higher incidence of congeanital mal-
formations in babies who had a single
umbilical artery (SUA).

Since this first publication several
reports have appeared on this topic.
The largest study to-date has been
published by Froehlich and Fuiikura
(1966) who reviewed all single births
(26,539) included in a collaborative
study from twelve different institu-
tions in US.A. conducted during
1959-63. Two reports have been pub-
lished from India (Rohatgi, 1967;
Saigal and Srivastava, 1968), and the
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present report is on the largest num-
ber of cases and also includes the con-
trols.

Observations

A total of 4,612 consecutive neo-
nates (4,530 single births and 41 twin
pairs) were examined for the pre-
sence of congenital malformations
over a two year period. The umbilical
cords of all the babies were sectioned
to see the number of blood vessels.
If a cord was found to have a single
umbilical artery further sections
were made at different levels to
confirm this finding.

Of the 4,530 cords of single births,
SUA was seen in 37 (0.819%,), and
15 (40.5%) of these babies had con-
genital malformations. In the remain-
ing 4,493 single births with normal

cord vessels, congenital malforma-
tions were noted in 92 (2.05%)
babies. There were 4 instances
(4.89%) of sua in 82 cords of 41
twin births and one of these was
associated with a grossly malformed
(acardiac, acephalic monster) and

- stillborn foetus (25% ). While in the

remaining: 78 twin members there
were only 2 (2.56%) instances of
malformations (table 1),
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TABLE I
Malformations in babies with SUA and controls

Infants with SUA

Infants “rith normal umb. vessels

Total No. Per cent Total No. Per cent

No. malf, malf, No. malf, malf,
Single births 37 15 405 4493 92 2.05
Twins 4 1 25.0 78 2 256
Total 41 16 39.0 4571 94 2.05

Table II shows the congenital ano-
malies seen in babies"with SUA. The
malformations have been divided
into two categories: A, if fatal or
major, and B, if non-fatal.

neonates had died or some abnormal-
ity was suspected. The drawbacks
of a retrospective series are obvious
in the report by Lenoski and Me-
dovy (1962) who found a low inci-

TABLE II
Individual malformation in sinale births with SUA
Malformations Number Fer cent Type Outcome
Gastro-intestinal system (4) : !

- Exompbalos 1 27 A Neonatal death*
Tracheo-oesophageal fistula 1 2.7 A Neonatal death
Cleft palate 1 2kl B Alive
Imperforate anus 'l 2.7 B Alive

Central nervous system (4)
Anencephaly 2 5.4 A Stillborn
Iniencéphaly 1 2L A Stillborn
Dermal sinus 1 27 B Alive
Skeletal system (3)
Talipes equinovarus 2 5.4 B Alive
Polydactily : 1 o7 B Alive
Integumentary system (2)
Haemangioma face 1 2.7 B Alive
Skin tags in nostril 1 27 B Alive
Others (2)
Hypospadias 1 2.7 B Alive
Dextrocardia 1 2.7 A Neonatal death

*refers to early neonatal (first 7 davs) death.

Discussion

In our series the incidence of SUA
was 0.819, in single births and 4.8%
in twin births. An incidence of
about 19, is reported by various
workers (table III). A higher inci-
dence of 2.9% has been reported in
retrospective series by Seki and
Strauss (1964). This high incidence
is due to the fact that the placentae
were examined because either the

dence of 0.2% in a prospective series,
while this was 5.29, in retrospective
series where the umbilical cords of
229 perinatal autopsy cases were

‘examined. Froehlich and Fujikura

(1966) found an overall incidence of
SUA to be 0.76%, and this was
1.22% in whites and 0.44% in
Negroes. A high incidence (7%) of
SUA has been reported: in twins by
Bourne and Benirsehke (1960).

—
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TABLE I
Reported incidence of SUA and cqngenital malformations in single births

Author (year) No. of neonates % SUA % congenital mal-
formations
Benirschke and Brown (1955) o 55 cases 64.0
Little (1958) 1200 1.10 25.0
Benuschke and Bourne (1960) 1500 1.00 47.0
Lenoski and-Medovy (1962) ° 2500 08204 - 20.0
Papadalos and Paschos (1965) 7866 0.40 31.2
Seki and Strauss (1966) 3353 2.90 55.0
Cairns and Mckee (1964) 2000 1.00 10.0
Froehlich and Fujikura (1966) 25539 0.76 28.6
Rohatgi (1967) 1430 0.94 50.0
Saigal and Siivastava (1968) 1000 0.60 50.0
Present series 4530 0.81 40.5

We noted congenital malformations
in 40.5% single births with SUA,
while in the control series the inci-
dence of malformations was only
2.05% —a highly significant differ-
ence. There was only one instance
(25% ) of congenital malformation
(acephalic acardiac monster) among
4 new ‘borns with SUA in twin
pregnancies. Thus, although SUA
was found more frequently in twin
births, the incidence of malforma-
tions was not more. This is in agree-
ment with the observations of Benir-
schke (1962). The incidence of con-
genital malformations in neonates
with SUA reported by other workers
is shown in table III. Froehlich and
Fujikura (1966) found that although
the incidence of SUA in whites was
1.22% and in Negroes only 0.44%,
the reverse was true for associated
malformations as these were found in
42.19, Negroes and 239, whites. The
highest incidence of malformations
(64%) has been reported by Benir-
schke and Brown in 1955 in their re-
trospective and highly selective
series. Cairns and Mckee (1964) de-
tected congenital malformations in
109, cases with SUA and stated that

—— the association of SUA with congeni-

tal malformations has been over-
emphasized.

Bourne and Benirschke (1960)
found 21 cases of cardiovascular mal-
formations among 113 neonates with
SUA. They attributed this high inci-
dence of cardiac anomalies to the fact
that the artery normally develops
during the period of rapid develop-
ment of the circulatory system. In
fact, the absence of one umbilical
artery is in itself an anomaly of the
cardiovascular system. Froehlich and
Fujikura (1966) found only 8
cases of cardiovascular malformation
among 203 neonates with SUA.

In a preliminary report, Feingold
et al (1964) reported abnormal pye-
lograms in 339% of 23 infants with
SUA and concluded that routine in-
travenous pyelography is indicated
for all newborns with SUA to permit »
early detection of surgically correcti-
ble abnormalities. But the addition of
more newborns with SUA to the
study has shown a decline in .the in-
cidence of genito-urinary abnormal-
ities.  The true incidence of such
anomalies and the value of routine
pyelography will be evident from
the study of a very large series of
cases (Gellis, 1965-66).
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The association of SUA with tri-
somy-18 (Uchida et al, 1962) and
Turner’s gonadal dysgenesis (Richert
and Benirschke, 1958) has also been
reported.

Among twin births, we found one
instance of acephalic, acardiac mon-
ster, the other twin being normal,
Acardiac or hemi-acardiac monsters
always have one umbilical vein and
one umbilical artery. This aspect will
be discussed by us in"a separate com-
munication (Mital et al).

In this series of 37 cases of SUA,
6 (16.29,) were stillborn, of which
3 (50%) had associated malforma-
tions. There were 5 (13.5%) early
neonatal (first week) deaths of which
3 (60%) had associated congenital
malformations. Alternatively, if we
took into account only 15 cases of SUA
who had congenital malformations it
was seen that 3 (209 ) were stillborn
and 3 (209 ) died in the early neo-
natal period. Seki and Strauss (1964)
reported that of their 60 cases with
SUA, 27 (459c) were stillborn (in-
cludmg 13 pre-v1ab1e foetuses under
1000 g.) and 15 died during the neo-
natal period. Froehlich and Fujikura
(1966) reported 9.8% stillbirths and
3.39% neonatal deaths in infants with
SUA, Rohatgi (1967) reported that
of T cases of SUA associated with
congenital malformations, 4 were
stillborn and 2 died in the neonatal
period. Saigal and Srivastava (1968)
reported a mortality of 509, among
malformed infants with. SUA (they
did -not mclude stxllbn'ths m their
series).

It is not known whether SUA pre-

disposes to ‘malformatiens and- if so
what the underlying mechanism is.
SUA is not considered to be a terato-

‘tal malformations.
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genic agent per se (Seki and Strauss,
1964), but the presence of SUA may
constitute a severe impediment to the
normal foetal development by caus-
ing a resistance to the blood flow and
possible lack of oxygen to the foetus.
This fact may account for foetal ab-
normalities and for the average low
hirth weight seen in these cases
(Bourne and Benirschke, 1960).
Whatever may be the cause for mal-
formations, it is obvious that SUA is
associated with malformations in
significantly larger number of neo-
nates. It is suggested that the
placentae of each newborn should be
examined for the presence of SUA
and in its presence a careful search
must be made for congenital malfor-
mations. Even if no malformation is
seen this fact must be noted on the
case-records so that it may be help-
ful in future follow-up studies.

Summary

A total of 4612 consecutive neo-
nates and placentae (4530 single
births, 41 twin pairs) were examined
for the presence of SUA and congeni-
Of 4530 single
births SUA was seen in 37 (0.81%)
neonates and 15 (40.5%) of these
SUA had associated malforma-
tion, while among the remaining
4493 single births with normal cord
vessels, congenital malformations
were seen in 92 (2.05%) babies SUA
was found in 4 (4.8%) of the 82
cords of 41 twin births and one
(25%) wasassociated with congenital-
malformation, while in the remaining
78 twin members  there were 2
(2.50%) instances of malformation..
Stillbirth and early neonatal death
were recorded in 3 (209 ) instances.
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each of the 15 malformed babies
with SUA. It is concluded that con-
genital malformations are seen in a
significant number of cases with sua
and that the placentae of all neonates
should be routinely examined for the
presence of SUA.
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