CASE REPORT

Bilateral isolated lens coloboma associated with bicuspid aortic valve

Coloboma de cristalino bilateral isolado associado a valva adrtica biciispide
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ABSTRACT

A 27-year-old woman presented with a history of long-standing poor vision in both
eyes.Ophthalmologic examination after pupillary dilatation revealed bilateral lens
colobomasituatedin the inferotemporal quadrant.No associated ocularabnorma-
lities were seen, except amblyopia. A bicuspid aortic valve was observed during
echocardiography during systemic evaluation. Lens coloboma usually occurs
unilaterally; however, bilateral lens coloboma which is isolated or associated
with other ocular malformations is also encountered. This is the first description
of bilateral isolated lenticular coloboma associated with bicuspid aortic valve.
Although the association between bicuspid aortic valve and lens coloboma may
be an incidental finding, they may be components of an unknown syndrome.

Keywords: Coloboma; Aortic valve; Lens; Crystalline; Visual acuity; Humans

RESUMO

Uma mulher de 27 anos apresentou-se com uma historia de longa data de deficiéncia
visual em ambos os olhos. O exame oftalmoldgico apés dilatacdo pupilar revelou
coloboma de cristalino bilateral localizado no quadrante temporal inferior. Nenhuma
outra altera¢do ocular associadas foi observada, exceto ambliopia. A valva adrtica
bicuspide foi diagnosticada no exame de ecocardiograma durante a avaliagdo sis-
témica. Coloboma cristaliniano ocorre geralmente de forma unilateral, no entanto
jd foi descrito bilateralmente, associado a outras malformagdes oculares ou isolado.
Esta é a primeira descri¢do de coloboma cristaliniano isolado bilateral associado a
valva adrtica bicuspide. Embora a associa¢do de valva adrtica bictspide e colobo-
ma cristaliniano no nosso caso pode ter sido um achado incidental, eles podem ser
componentes de uma sindrome desconhecida.
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INTRODUCTION

Coloboma is an embryological eye abnormality caused by ocular
developmental defects occurring during 5th to 7th weeks of gesta-
tion. Lens coloboma is characterized by notching of the equator of
the lens and is induced by regional defective or absent development
of the zonules®?.

Bicuspid aortic valve is an inheritable condition representing one
of the most common cardiac anomalies. Although bicuspid aortic
valve is commonly observed as an isolated finding, it may be asso-
ciated with other cardiovascularanomalies such as aortic coarctation,
Shone complex, Williams syndrome, patent ductus arteriosus, supra-
valvular/subvalvular aortic stenosis, Turner syndrome, and coronary
artery anomalies®,

Several cases of sporadic unilateral or bilateral lens coloboma with
and without systemic abnormalities have been described”. However,
as far as we know, bilateral isolated lens coloboma associated with
cardiovascular anomalies has not been reported before. Here, we
report a case of bilateral isolated lens coloboma and associated bi-
cuspid aortic valve.

CASE REPORT

A 27-year-old female was admitted to our clinic with a complaint
of decreased vision since childhood. Uncorrected visual acuity was
1/10 for both eyes. The best-corrected visual acuity was 2/10 in the
right eye with -10.00/-5.00 x 165° diopter correction and 3/10 in the
left eye with -7.00/-4.00 x 10° diopter correction. Ocular movements
were normal. Intraocular pressure in both eyes as measured by
Goldmann applanation tonometry was 14 mmHg. Anterior segment

examination revealed a normal iris and no coloboma. After dilatation
of the pupils, bilateral lens coloboma located in the inferior temporal
regions was detected (Figure 1). Other ocular examinations, including
fundus examination, fluorescein angiography, and optical coherence
tomographic imaging revealed normal findings (Figure 2). Visual
field testing using the 24-2 full-threshold strategy of the Humphrey
Field Analyzer did not detect any defect. Medical and family histories
were unremarkable. Because of the risk of an associated systemic
disease, the patient was examined thoroughly by specialists in the
departments of neurology, cardiology, internal medicine, and gene-
tics. Neurology and internal medicine work-up did not reveal any
abnormalities. Chromosomal analysis was normal, showing the 46 XX
karyotype. In the cardiology work-up, echocardiography revealed a
bicuspid aortic valve accompanied by an abnormal aorta (Figure 3).
Coronary angiography or computerized tomographic angiography
forimaging of other possible cardiac anomalies was not performed.

DISCUSSION

The eye develops from three embryological layers, including the
neural ectoderm, neural crest, and the surface ectoderm. During the
4th week of embryogenesis, the optic vesicle derived from the neural
ectoderm invaginates and fuses through the lower nasal margin,
leading to the formation of the optic cup. Any defects in the closure
of fissures at this developmental stage leads to the occurrence of
coloboma®.

The etiopathogenesis of coloboma is heterogeneous. Although
most frequently inherited as an autosomal dominant trait, autosomal
recessive, X-linked, or sporadic cases can be observed. Furthermore,
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Figure 2. Normal fundus, right eye (left), left eye (right).
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Figure 3. Bicuspid aortic valve as detected by echocardiography.

the iris, lens, choroid, retina, optic nerve, and/or ciliary body may be
involved®. Lens coloboma is extremely rare, and its existence is still
questionable. In the present case, no other ocular structures were
affected, and the lack of zonules was observed on the infero-temporal
side. Lens coloboma is most frequently inherited as an autosomal
dominant trait. The frequency of the location of the lesion compatible
with optic vesicle coloboma suggests a developmental defect in the
ciliary region of the optic vesicle which forms zonules. Zonular fibers
may be absent or may be attached to the notch of the coloboma.
Weakening of zonular fibers may be attributed to toxic, inflammatory,
and genetic factors!.

Lens coloboma may be an isolated ocular finding; however, asso-
ciation with other ocular abnormalities such as retinal detachment,

optic disc coloboma, or hypoplasia may be observed®”. In our case,
apart from a refractive error, we did not detect any other ocular
abnormalities.

While lens coloboma may not be accompanied by systemic findings,
some systemic disorders such as Marfan syndrome and Alport-like glo-
merulonephritis may be observed®?. Bavbek et al.? reported five ca-
ses of lens coloboma without any systemic disorders, three of which
had bilateral lens coloboma. In addition, two cases with bilateral lens
coloboma had no other ocular anomalies. Aggarwal et al.“ reported
craniofacial dysmorphism in one of two cases with isolated bilateral
lens coloboma. As far as we know, isolated bilateral lens coloboma
in the absence of other ocular anomalies have been reported only
rarely, and the association with bicuspid aortic valve has not been
previously reported, to the best of our knowledge.

The mechanisms underlying the development of bicuspid aortic
valve are not clearly known. Other than being a simple anomaly of the
fusion of the two valvular leaflets, it is suggested to be a disorder cau-
sed by complex developmental events. Because of association with
other neural crest anomalies, it has been suggested that abnormal
behavior of neural crest cells may lead to the formation of a bicuspid
aortic valve. In addition, mutation in the notch1 gene, which encodes
a class | transmembrane protein, functioning as a ligand-activated
transcription factor and playing multiple roles in embryogenesis and
self-renewing tissues of the adult organism, has been suggested to
induce the bicuspid aortic valve; furthermore, abnormal fibrillin-1
and fibrillin microfibrillar proteins and deficient endothelial nitric
oxide synthase have also been held responsible. The fibrillin-1 gene
encodes a member of the fibrillin family. The encoded protein, Fi-
brillin-1, is a large, extracellular matrix glycoprotein that serves as
a structural component of 10-12 nm calcium-binding microfibrils.
These microfibrils provide force-bearing structural support in elastic
and non-elastic connective tissue throughout the body. Mutations in
this gene are associated with the Marfan syndrome, isolated ectopia
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lentis, autosomal dominant Weill-Marchesani syndrome, and Shprint-
zen-Goldberg craniosynostosis syndrome. Ocular findings such as
hypertelorism, ptosis, strabismus, blue sclera, and cataract have been
previously reported in bicuspid aortic valve cases, and bicuspid aortic
valve in this case may be a minor expression of Marfan syndrome;
however, as far as we know, our case is the first to be associated with
bilateral lens coloboma'?.

In conclusion, lens coloboma may present bilaterally as an isolated
ocular finding, apart from being associated with other ocular anoma-
lies. Both coloboma and bicuspid aortic valve may be observed in asso-
ciation with other congenital syndromes. Bicuspid aortic valve and lens
coloboma presented in our case may be components of an unknown
syndrome, which needs to be corroborated by additional studies.
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