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a b s t r a c t 

Optic nerve coloboma is a congenital defect caused by the incomplete closure of the embry- 

onic fissure. This closure begins around the fifth week of gestation, when the embryo mea- 

sures approximately 7 to 14 mm. Colobomas may appear as isolated defects or alongside 

other ocular and systemic abnormalities. They typically occur in the inferonasal quadrant, 

where the optic vesicle undergoes closure. This closure process starts centrally within the 

eye and progresses both anteriorly and posteriorly. The distinct nature of these closures can 

result in an optic nerve coloboma without an associated iris coloboma. 

The formation of a coloboma can be attributed to external factors affecting the fetus dur- 

ing pregnancy or to a genetic mutation, such as an autosomal dominant mutation in the Pax 

gene, which is linked to bilateral colobomas. Small colobomas generally require only clinical 

and radiological observation, whereas larger colobomas may need surgical intervention to 

remove the cyst and prevent complications related to orbital content development, thereby 

improving cosmetic outcomes 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Optic nerve coloboma is a congenital defect caused by the
incomplete closure of the embryonic fissure. This closure
begins around the fifth week of gestation, when the embryo
measures approximately 7 to 14 mm [ 1–3 ]. Colobomas may
appear as isolated defects or alongside other ocular and sys-
temic abnormalities. They typically occur in the inferonasal
quadrant, where the optic vesicle undergoes closure. This
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closure process starts centrally within the eye and progresses
both anteriorly and posteriorly. The distinct nature of these
closures can result in an optic nerve coloboma without an
associated iris coloboma. 

The formation of a coloboma can be attributed to external
factors affecting the fetus during pregnancy or to a genetic
mutation, such as an autosomal dominant mutation in
the Pax gene, which is linked to bilateral colobomas. Small
colobomas generally require only clinical and radiological
observation, whereas larger colobomas may need surgical
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Fig. 1 – (A) Axial T1W, (B) sagittal T1W, (C) Axial T2W, and (D) coronal T2W MRI image, showing identified a T1 hypointense 
and T2 hyperintense lesion, corresponding to a retrobulbar, intra-conal cystic cavity that completely replaced the optic nerve 
(blue arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

intervention to remove the cyst and prevent complications
related to orbital content development, thereby improving
cosmetic outcomes [ 4 ,5 ]. 

Case report 

We present the case of a 3-year-old male child with no med-
ical or surgical history, who presented with decreased vision
in the right eye. Clinical examination revealed right enoph-
thalmos. Magnetic resonance imaging (MRI) ( Fig. 1 ) identified
a T1 hypointense and T2 hyperintense lesion, corresponding
to a retrobulbar, intra-conal cystic cavity that completely re-
placed the optic nerve. Surgical treatment was performed us-
ing a lateral Kronlein approach, allowing for the en bloc re-
moval of a large cyst, with the pathological optic nerve ligated
at both ends. The cyst contained clear, high-pressure fluid.
Histopathological examination revealed neuroretinal tissue
surrounded by glial tissue. Skin closure with sutures facili-
tated good healing of the surgical wound. Three months post-
operatively, clinical follow-up showed good eyelid and ocular
motility. A follow-up CT scan confirmed satisfactory results,
indicating reduced ocular protrusion and the presence of a
small residual cavity. 

Discussion 

Microphthalmos and colobomatous cysts represent rare yet
significant developmental abnormalities of the orbit. These
conditions result from the incomplete closure of the optic fis-
sure during fetal development, leading to the herniation of
glial tissue into the orbital cavity, forming a cystic structure
[ 6 ]. The affected eyes often exhibit severely impaired vision
or even blindness, as observed in the current case where the
patient had no vision in the right eye [ 7 ]. 

Microphthalmos with a cystic lesion can present as an iso-
lated congenital defect, as in the current patient, or alongside
a spectrum of systemic or intracranial anomalies. It is not un-
common for the contralateral eye to also display coloboma, al-
though in this instance, the left eye appeared unaffected. This
diversity in presentation necessitates a careful differential di-
agnosis to distinguish between colobomatous cysts and other
congenital cystic orbital masses. Conditions that may present
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with similar clinical and imaging features include encephalo-
celes, arachnoid cysts, dermoid cysts, and solid tumors with
central necrosis. However, these entities are generally not as-
sociated with microphthalmos [ 7–9 ]. 

Other causes of microphthalmos that do not involve orbital
cysts include persistent hyperplastic primary vitreous, retro-
lental fibroplasia, congenital infectious ophthalmopathy, and
anophthalmos. These conditions can sometimes present with
overlapping clinical features, making accurate diagnosis chal-
lenging [ 9 ]. 

The clinical presentation of microphthalmos with colobo-
matous cysts can vary widely, complicating the diagnostic
process. Symptoms may range from the presence of a visible
cystic mass to more subtle signs of ocular maldevelopment.
Advanced imaging techniques, such as magnetic resonance
imaging (MRI), computed tomography (CT), and ultrasonogra-
phy, are indispensable in achieving a precise diagnosis. These
imaging modalities are crucial not only for identifying the
presence and extent of the cyst but also for detecting any com-
munication between the cyst and the globe or the subarach-
noid space/ventricular system. Such communications can in-
fluence the choice of treatment and management strategies
[ 10–12 ]. 

The management of microphthalmos with colobomatous
cysts requires a multidisciplinary approach, involving oph-
thalmologists, radiologists, and plastic surgeons. Early diagno-
sis and intervention are critical for optimizing outcomes. The
therapeutic approach for colobomatous cystic lesions is mul-
tifaceted and must be tailored to the specific circumstances of
each patient. Key factors influencing treatment decisions in-
clude the patient’s age, the size and growth potential of the
cyst, the presence of communication between the cyst and
the globe, and the overall visual prognosis [ 13 ]. The primary
objectives of treatment are to promote normal orbital growth
and achieve satisfactory cosmetic outcomes. Various treat-
ment options are available, ranging from conservative man-
agement with regular monitoring to more invasive surgical in-
terventions. These options include: 

• Simple Cyst Aspiration: This approach may be considered
in cases where the cyst does not significantly impact the
globe or orbital structure. It involves draining the cystic
fluid to reduce its size. 

• Enucleation of the Microphthalmic Eye with Cyst Removal:
This more invasive procedure may be necessary when the
cyst is large or causing significant orbital distortion. Enu-
cleation is often followed by orbital reconstruction to sup-
port normal growth and improve cosmetic appearance. 

• Cyst Excision with Globe Preservation: In cases where pre-
serving the eye is feasible, surgical removal of the cyst
while maintaining the integrity of the globe is preferred.
This approach aims to retain as much ocular function as
possible while addressing the cyst. 

• Orbital Expanders and Conformers: These devices can be
used postoperatively to encourage orbital development
and maintain proper eyelid positioning. 

Whenever feasible, globe-preserving surgery is the pre-
ferred approach, as it tends to yield better cosmetic results
and preserves any residual visual function. The choice of in-
tervention must be carefully weighed against the potential
risks, including the possibility of postoperative complications
or the need for additional surgeries. 

In the case of significant cystic formations, particularly
those presenting late, as in the current patient, more exten-
sive surgical intervention may be required. This can pose ad-
ditional challenges in terms of achieving satisfactory cosmetic
rehabilitation and preventing complications such as infection
or recurrent cyst formation. 

Postoperative follow-up is crucial for monitoring the pa-
tient’s recovery and for early detection of any complications or
recurrence of the cyst. Additionally, regular follow-up is nec-
essary to assess the potential for malignant transformation,
although this is relatively rare. 

Conclusions 

This case report details an uncommon presentation of a con-
genital colobomatous cyst in the right orbit, accompanied by
microphthalmos, which was identified later than typically ex-
pected. Utilizing advanced imaging technologies like MRI can
greatly aid in the early detection of such lesions, providing
valuable information for parental counseling and optimizing
early treatment strategies. 
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