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Purpose: Single umbilical artery (SUA) is the most common malformation of the umbilical cord. However, there
have been no studies on the ocular findings in SUA, except for one case report. This study aimed to investi-

gate the ocular findings in children with SUA.

Methods: Fourteen children (eight boys and six girls) with SUA were evaluated retrospectively. All children un-

derwent a complete ophthalmologic examination.

Results: The prevalence of abnormal ocular findings in children was up to 42.9%. Refractive errors are detected
in four eyes (14.3%): myopia >-1.50 diopters (D) in one eye (3.6%) and hyperopia =+2.00 D in three eyes (10.7%).
Epiblepharon was found in three children (21.4%), and strabismus was detected in one child (7.1%).

Conclusions: Approximately half of the children with SUA showed abnormal ocular findings, therefore, our case
series highlight the need for a comprehensive ocular examination and larger prospective research studies in

young patients with SUA.
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Umbilical cord vessels are composed of two arteries and
one vein. Single umbilical artery (SUA) is the result of either
aplasia or atresia of one of the two umbilical arteries [1]. SUA
is the most common malformation of the umbilical cord,
found in 0.2% to 1.0% of pregnancies [2]. SUA has been of
interest because of its association with congenital anomalies,
perinatal death, premature delivery and growth retardation.
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Detected congenital anomalies involve the urogenital, gastro-
intestinal, cardiovascular, respiratory, and central nervous
systems [3]. However, there have been no studies on ocular
findings in SUA, except for one case report on the occur-
rence of microphthalmia and congenital glaucoma [4]. The
purpose of our study was to characterize ocular features in
children with SUA and to provide evidence of the efficacy of
ophthalmic screening in such children.

Materials and Methods

This is a retrospective case series study of 14 children
(eight boys and six girls). Between January 2004 and March
2008, we performed a retrospective review of the medical
records of 14 children with SUA at the Seoul National Uni-
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versity Bundang Hospital. SUA was diagnosed using prena-
tal ultrasonography and confirmed by a naked-eye exam-
ination of the umbilical cord after delivery. All aspects of
the research protocol were in compliance with the Declara-
tions of Helsinki. The age at examination was 28.7 + 16.5
months (range, 12 to 60 months). The gestational age was
35.5 £ 3.3 weeks (range, 32 to 40 weeks) and the number of
children who were born at preterm and full-term were nine
and five, respectively.

Complete ophthalmic evaluations were performed in all
children with SUA, including measurement of visual acuity,
either the Krimsky test or the prism and alternate-cover test-
ing with accommodative fixation targets at 1/3 and 6 m, a
slit-lamp biomicroscopic examination, cycloplegic refractions,
and fundus examination.

Visual acuity was measured using a letter chart if possi-
ble. In children whose visual acuity could not be measured
with a letter chart, the CSM (central, steady, maintained)
method was taken into account according to the fixation
pattern. Refractive errors were determined using cyclople-
gic refraction with cyclopentolate hydrochloride 1% and
analyzed as spherical equivalent values. Myopia was de-
fined as the spherical equivalent refraction of at least -1.50

diopters (D), hyperopia as the spherical equivalent refrac-
tion of at least +2.00 D. Values obtained for all parameters
are expressed as mean + standard deviation.

Results

The prevalence of abnormal ocular findings in children
was 42.9%. The most common ocular findings were refrac-
tive errors, epiblepharon, and strabismus. Congenital anom-
alies involving the cardiovascular and central nervous sys-
tems were detected in five children (35.7%). Chromosomal
abnormalities were not detected in any child. There was no
statistically significant relationship between congenital
anomalies and abnormal ocular findings (p = 0.715, Fish-
er’s exact test) (Table 1).

Mean spherical equivalent was +0.39 £+ 1.27 D. Refrac-
tive errors were detected in four eyes (14.3%): myopia
>-1.50 D in one eye (3.6%) and hyperopia >+2.00 D in
three eyes (10.7%) (Table 2). Visual acuity could only be
measured with the CSM method in 10 children. Of these,
nine children had central, steady and maintained vision bi-
laterally and one child with cerebral palsy showed uncen-

Table 1. Ocular findings and congenital anomalies in children with a single umbilical artery (n = 14 children)

Agzitog)(am Sex (ncféz) (RIX [?JE) %Rpél (e]c)p;l stél (eg;l Other ocular findings Congenital anomalies
12 F 35 CSM, CSM -1.50 -0.50 Epiblepharon -
12 F 35 CSM, CSM +4.00 +4.00 - -
13 M 34 CSM, CSM +1.50 +2.25 - Ventricular septal defect
16 M 39 CSM, CSM +0.25 +0.25 - -
17 M 40 CSM, CSM +0.25 0 - -
19 F 38 CSM, CSM -0.25 0 - -
23 M 32 CSM, CSM +0.375 -0.375 - Germinal matrix
hemorrhage
24 M 32 CSM, CSM +0.25 +0.50 Exotropia -
30 F 37 CSM, CSM +0.875 +0.625 Epiblepharon -
35 F 40 UCUSUM, -0.875 -0.75 - Ventricular septal defect,
UCUSUM Cerebral palsy
40 F 35 20/40,20/60 -0.75 -1.00 Epiblepharon -
41 M 36 20/25,20/25 +0.50 +0.25 - Choroid plexus cyst
60 M 28 20/25,20/25 +0.875 +0.75 - Patent ductus arteriosus
60 M 36 20/40,20/30 0 -0.375 - -

GA = gestational age; VA = visual acuity; RE = right eye; LE = left eye; Sph equ = spherical equivalent refraction; D = diopters; CSM
= central, steady, maintained; UCUSUM = uncentral, unsteady, unmaintained.
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Table 2. Refractive errors based on spherical equivalent re-
fraction in children with a single umbilical artery (n = 28 eyes)

Refractive errors No. of eyes (%)
Myopia (-1.50 D and greater) 1(3.6)
Mild myopia (plano to -1.50 D) 8(28.6)
Plano 3(10.7)
Mild hyperopia (plano to +2.00 D) 13 (46.4)

3(10.7)

Hyperopia (+2.00 D and greater)

D = diopter.

tral, unsteady and unmaintained vision bilaterally. The re-
maining four children were able to cooperate with vision
testing and seven of eight eyes (87.5%) had a visual acuity
of 20/40 or better (Table 1).

Epiblepharon involving the lower eyelid was found in
three children (21.4%). In one child, there was inferior
punctuate corneal epithelial erosion. Exotropia of 15 prism
diopters at distance was detected in one child (7.1%) (Table
1). Slit-lamp biomicroscopic examination and fundus ex-
amination showed normal findings in all eyes. None of the
children exhibited microphthalmia or congenital glauco-
ma, which has been reported in a previous study [4].

Discussion

The primary objective of this study was to identify the
ocular features of children with SUA. To the best of our
knowledge, there has not yet been any case series study
done investigating ocular features in children with SUA,
and there has only been one case report about a child with
SUA and microphthalmia [4]. In order to explore the ocular
characteristics of children with SUA, we carried out a ret-
rospective study and found a high prevalence of ocular ab-
normalities in this group, implying a relationship between
SUA and ocular abnormalities.

In this study, we found that the most common ocular ab-
normalities associated with SUA were refractive errors,
epiblepharon, and strabismus. In children with SUA, myo-
pia >-1.50 D or hyperopia >+2.00 D were detected in four
eyes (14.3%), although the prevalence of refractive errors
was slightly lower than in Korean children of age 3 (21.0%)
[5]. Epiblepharon (three subjects) and strabismus (one sub-
ject) also occurred in this group of children, with the prev-
alence of epiblepharon (21.4%) slightly higher in this group
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than the 16.5% prevalence of epiblepharon in normal Japa-
nese children aged 3 to 4 years [6]. The prevalence of stra-
bismus (7.1%) was similar to that (6.5%) of Korean children
aged 3 [5].

When evaluating refractive errors, epiblepharon, and
strabismus individually, there was no significant difference
in the prevalence of each disease among children with
SUA compared to the normal population. However, a key
finding in this study was that when examining ocular ab-
normalities as a whole, the high prevalence of such abnor-
malities in children with SUA (up to 42.9% as shown in
our study) demonstrates the necessity of evaluating all
children diagnosed with SUA.

There are some potential weaknesses of our study. First,
the sample size was relatively small in order to show statis-
tically significant results. Second, the retrospective design
of this study detracts from the solidity of the research find-
ings. Third, although there was no statistically significant
association between abnormal ocular findings and congen-
ital anomalies, the congenital malformations could be a
predisposing factor to ocular abnormalities in SUA. In or-
der to overcome these weaknesses, it is necessary to per-
form a large prospective multicenter study of the ocular
findings of children with SUA.

Even with these limitations, this is the first case series
study ever to be done investigating ocular abnormalities in
children with SUA. This study showed that the prevalence
of abnormal ocular findings in patients with SUA was
quite high (42.9%), including refractive errors (14.3%),
epiblepharon (21.4%), and strabismus (7.1%). Therefore, a
comprehensive ocular examination should be necessary in all
children with SUA. Also, larger prospective clinical stud-
ies are warranted to determine the relationship between
SUA and ocular abnormalities.
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