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Superior Lens Coloboma with Superior Rectus Palsy and
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ABSTRACT

A lens coloboma is characterized by the lens tissue’s notching
at the equator. It is usually inferior-nasal else it is called an aty-
pical coloboma. We report a young male who presented with a
superior lens coloboma, an elevation deficit and moderate pto-
sis, left eye. As superior rectus and levator muscles are derived
from the neural crest cell we propose, genetically, there may
be an association between the lens coloboma and the superior
rectus/levator muscle underaction via an anomalous homeobox
gene function.

(J Optom 2009;2:67-69 ©2009 Spanish Council of Optometry)
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RESUMEN

Un coloboma de cristalino se caracteriza por la presencia de un
orificio en el ecuador del tejido del cristalino. Suele ser de tipo
inferonasal; en caso contrario se denomina coloboma atipico.
Informamos aqui de un varén joven que presentaba en el ojo
izquierdo un coloboma de cristalino superior, un déficit de eleva-
cién y ptosis moderada. Puesto que el musculo recto y el elevador
del pdrpado se desarrollan a partir de células de la cresta neural,
proponemos la hipétesis de que pudiera haber una relacién, desde
el punto de vista genético, entre el coloboma de cristalino y el
mal funcionamiento del musculo recto superior y del elevador,
derivado todo de un funcionamiento anémalo de alguno de los
genes de homeosecuencia.

(J Optom 2009;2:67-69 ©2009 Consejo General de Colegios de
Opticos-Optometristas de Espafia)
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INTRODUCTION

A lens coloboma is characterized by its notching at the
equator.! Superior lens coloboma is rare. A lens coloboma
is associated with a deficiency or absence of the zonules at
that site.! Colobomas of the lens are divided into typical
colobomas (those that occur at the site of the embryonic
fissure) and atypical colobomas (not occurring at the site of
embryonic fissure).2 We present a case identifying a superior
lens coloboma with an elevation deficit and ptosis, proposing
a potential genetic association.

From !Pediatric Ophthalmology & strabismus, T.V. Patel Eye Institute,
Salatwada, Baroda. 2M&] Institute of Ophthalmology, Civil Hospital,
Ahmedabad. India

Received: 25 December 2008

Revised: 17 February 2009

Accepted: 21 February 2009

Corresponding author: Dr. Jitendra Jethani. Consultant Dr. Thakorbhai.V.
Patel Eye Institute Salatwada, Baroda- 390001 (India)

e-mail: xethani@rediffmail.com

doi:10.3921/joptom.2009.67

J Optom, Vol. 2, No.

CASE REPORT

A 28-year-old man presented to the office with a chief
complaint of left eye squint since childhood with accom-
panying poor vision. Examination uncovered best-corrected
acuities of 20/20 for OD and 20/100 for OS. He had sig-
nificant ptosis in OS measuring +6.0 mm with poor levator
function.

Cover test uncovered a 45 prism diopter left, constant,
noncomitant exotropia, with no accommodative component,
deep suppression and severe strabismic amblyopia.

His ocular movements for elevation were restricted both
for ductions and versions (-4) (Figure 1). Bell's phenomenon
was normal in the patient suggesting intact supranuclear
pathways. A forced duction test was positive, suggestive of
a tight, restrictive inferior rectus, OS. The forced generation
test for the superior rectus was negative. Worth four-dot tes-
ting and stereo acuity testing confirmed the presence of deep
suppression for OS. Refraction was -0.50 D of sphere, OD
and -1.00 -2.50 x 120°, OS, whose correction yielded no
improvement in acuity. Biomicroscopy in OS demonstrated
a superior- nasal lens coloboma with absent zonules superior-
ly and nasally (Figure 2) with normal iris architecture. No
subluxation was seen. A detailed dilated fundus examination
was done and was found to be normal.

We explained our findings regarding both the diagnosed
condition and the prognosis for visual potential. We instruc-
ted the patient to wear full-time polycarbonate spectacles to
attain the best-possible visual results and with the purpose of
providing protection for the right eye.

DiscussioN

A lens coloboma represents an incomplete lens forma-
tion due to failure of the fetal fissure to close completely.!
It is often accompanied by other ocular colobomas. It can
be seen as a peripheral flattening or indentation of the lens
It is usually inferior-nasal.! It is also usually monocular.
Superior-nasal lens coloboma is rare.l2 A lens coloboma
is associated with a deficiency or absence of the zonules at
that site.12 Colobomas of the lens are divided into typical
colobomas (those that occur at the site of the embryonic
fissure) and atypical colobomas (not occurring at the site of
the embryonic fissure).2 Atypical lens colobomas result from
localized deficiencies of zonules that usually occur without
an apparent cause. An atypical lens coloboma may follow an
adjacent medulloepithelioma or other ciliary body tumor or
surgery for congenital glaucoma.’

The embryonic fissure is located inferonasally and closes
at the anterior margin (the future equator) first. With the
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FIGURE 1
Moderate ptosis in a left eye with elevation deficit.

FIGURE 2
Superonasal lens coloboma, as seen in retroillumination with a slit lamp.
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closure of the embryonic fissure the basic structure of the eye
is established.

The embryological basis of atypical coloboma is uncer-
tain; various theories propose that it might be due to the
rotation of the fetal fissure or that it may develop as a result
of an inflammatory process.# It may also result from per-
sistence of mesodermal tissue of embryonic vascular origin
blocking the forward growth of the neuroectoderm, thus
causing a defect in the ciliary body and iris.2

Lens coloboma has been documented to cause an
astigmatic refractive error.2 In these cases, if a significant
refractive error is left uncorrected, refractive, meridional
or anisometropic amblyopia may develop as a result. The
prognosis of visual recovery in cases where visual disability
has occurred will depend upon the time of detection (better
prognosis inside the sensitive period) and the willingness of
the patient to attempt rehabilitation. Cases involving ptosis,
a condition where the eyelid covers the pupil, has the poten-
tial to cause amblyopia out of disuse. These cases are more
difficult to remedy and will require either a ptosis crutch or
surgical repositioning of the blocking eyelid. The prognosis
of vision was poor at this age and he was advised to undergo
squint surgery followed by ptosis surgery.

Lens coloboma is often a misnomer and might better
be called coloboma of the zonules or of the ciliary body, as
the process actually involves the segmental notching and
contraction of the lens due to an absence of the zonules in
that location.s

The zonules fail to form in the anterior secondary
vitreous or the marginal bundle of Druault during the 3rd-4¢
month of gestation, due either to the failure of condensation
and differentiation of the vitreous substance or to the failure
of the lens to induce such changes.¢

Embryologically, the choroid, the superior rectus (SR)
and the levator palpebralis superioris (LPS) are derived from
the neural crest cells.¢ The neural crest cell function may be
disrupted due to various genetic and epigenetic influences,
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leading to disturbances in the development of the choroid,
SR and LPS, thus leading to the developmental defect.278
The presentation of a superior lens coloboma with monocu-
lar elevation deficit and ptosis does not fit into any recogni-
zed syndrome.

We believe that this could be due to a solitary occurrence
suggesting the possibility of a developmental field defect
due to various genetic or epigenetic factors, leading to the
deficient signaling by the Sonic hedge hog (SHH) and PAX6
gene products, resulting in neural crest cell abnormalities that
finally cause the superior lens (ciliary) coloboma, an elevator
palsy as well as ptosis.®10 Fields are those parts of the embryo
in which the processes of development of complex structures
appropriate to those parts are controlled and coordinated in
a spatially ordered, temporally synchronized, and epimorphi-
cally hierarchical manner. Disturbances of field development
may be corrected or may lead to anomalies of abnormal or
incomplete differentiation limited to that particular field.

REFERENCES

1. Bavbek T, Ogut MS, Kazokoglu H. Congenital lens coloboma and
associated pathologies: Doc Ophthalmol. 1993;83:313-322.

2. Onwochei BC, Simon JW, Bateman JB, Couture KC, Mir E. Ocular
Colobomata. Surv Ophthalmol. 2000;43;175-194.

3. Khan AO, Al-Assiri A. Lens coloboma associated with a ciliary body
cyst. Ophthalmic Genet. 2007;28:208-209.

4. Barber AN. Embryology of the lens. In: Barber AN. Embryology of the
human eye. St Louis, CV Mosby 1955:50-63.

5. Duke-Elder S. System of Ophthalmology, vol 3, part 2. St. Louis:
Mosby, 1963:706-709.

6. Ozanics V, Jacobiec FA. Ocular anatomy, embryology and teratology.
In: Jacobiec FA, editor: Prenatal development of the eye and its adnexa.
Philadelphia: Harper & Row, 1982:11-96.

7. Warburg M. Genetics of microphthalmos. Int Ophthalmol. 1981;4:
45-65.

8. Pagon RA. Ocular coloboma. Surv Ophthalmol. 1981;25:223-36.

9. Ahlgren SC, Bronner-Fraser M. Inhibition of sonic hedgehog signaling
in vivo results in craniofacial neural crest cell death. Current Biol. 1999;
9:1304-1314.

10. Gregory-Evans CY, Williams M]J, Halford S, Gregory-Evans K. Ocular
Coloboma: a reassessment in the age of molecular neuroscience. ] Med
Genet. 2004;41:881-891.

2, April-June 2009



	Superior Lens Coloboma with Superior Rectus Palsy and Congenital Ptosis
	Introduction
	Case Report
	Discussion
	References


