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Abstract
Introduction: Coloboma is a congenital malformation caused by a defect of 
optic fissure closure. We report a rare case of choroidal coloboma and manage-
ment of possible complications.
Clinical case: A 37-year-old patient presented for the current evaluation of 
uveal coloboma located in the inferior-nasal quadrant with the involvement 
of the optic disc and advanced high myopia.
Conclusions: The management of coloboma includes follow-up of visual acu-
ity level, anterior segment and fundus evaluations. Retinal detachment, cata-
ract and choroidal neovascularization may occur secondary to the defect. Pars 
plana vitrectomy, autologous neurosensory retinal transplantation and laser 
therapy are considered methods in present case.
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H i g h l i g h t s
The presence of a coloboma 

predisposes to conditions treated 
with good anatomical results, 

but functional outcomes reflect 
the complexity of the disease and 

associated abnormalities.
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Introduction
Ocular coloboma is a term derived from the Greek word 
coloboma, meaning “mutilated” or “curtailed” [1]. It is a con-
genital malformation visible as a “defect” in the iris and/or  
the structures behind it, up to the optic nerve. The under-
lying cause of the defect is the failure of closure or only 
partial closure of the optic fissure during embryogenesis. 
By the 5th week of pregnancy, the edges of the optic fissure 
displace the periocular mesenchyme to merge in the cen-
tral area. Physiologically, closure of the fissure occurs by the 
7th week of pregnancy [2]. Coloboma was first described in 
1673 (Caspar Bartholin the Younger) and was located in the 
iris, which is its most commonly observed site. Clinically, 
coloboma typically appears as an inferior iris fissure, but it 
can also affect the cornea, lens, choroid, retina, and even the 
optic nerve, depending on the embryonic stage when the 
fissure fails to close. The later the ineffective closure occurs 
during embryogenesis, the higher the likelihood of the de-
fect occurring only within the iris.
Typically, coloboma is observed in the nasal-inferior quad-
rant of the eye and may also involve the optic disc partially 
or completely. Choroidal coloboma is a rare anomaly. The 
prevalence rates identified in an epidemiological study of 
congenital eye developmental defects in 131,760 consecu-
tive births were 0.7 per 10,000 for coloboma. The frequency 
of coloboma among blind adults was estimated to be 0.6–
1.9%, while among children, it constitutes a higher percent-
age of the causes of blindness (3.2–11.2%) [3].

CASE STUDY
A 37-year-old female patient presented to the Preclinical 
Ophthalmology Clinic for a follow-up and assessment of 
the current state of a diagnosed coloboma in the choroid 
of the right eye, classified as type 2 according to Ida Mann 
classification [4], and advanced high myopia. In the refrac-
tion measurements after the application of 1% tropicamide, 
the following results were obtained: in the right eye -7.00 
spherical diopters (Dsph) and -1.75 cylindrical diopters 
(Dcyl) at an axis of 115°; in the left eye -7.00 Dsph and -1.00 
Dcyl at an axis of 14°.
The patient underwent additional examinations: optical co-
herence tomography (OCT) in 3D projection (fig. 1), reveal-
ing thinning of retinal layers and disrupted layered structure 
at the transition of neurosensory retina into the coloboma. 
Additionally, B-projection ultrasound examination (B-pro-
jection USG) of the right eye (fig. 2) showed an irregular 
outline of the eye fundus with a deepening in the nasal-in-
ferior quadrant corresponding to the coloboma. Intraocular 
pressure values were measured, yielding results of 16 mmHg 
for the right eye and 20 mmHg for the left eye. Visual acuity 
assessment using a Snellen chart at a distance revealed a lev-
el of 0.1 in the right eye and 0.8 in the left eye.

The visual field of both eyes was assessed using static perim-
etry. In the right eye, an absolute scotoma was observed in 
the nasal-lower quadrant (fig. 3).
The Visual Evoked Potentials (VEP Pattern) examination 
(fig. 4) revealed P100 wave latencies following stimulation at 
1° (fig. 4A) and 15’ (fig. 4B) with normal values in both eyes. 
The P100 wave amplitudes in the right eye were 40% of the 
norm, while in the left eye, they were within the normal range.
An examination of the fundus of the eye was performed us-
ing a slit lamp after the administration of 1% tropicamide 
eye drops for pharmacological mydriasis. The purpose was 
to determine the extent of the coloboma in the right eye 
(fig. 5A) in comparison to the left eye without the presence 
of coloboma (fig. 5B). The affected area involves the nasal-in-
ferior quadrant with the optic disc and macula.

DISCUSSION
Congenital choroidal coloboma can present as an isolated 
condition or coexist as a component of various syndromes, 

figure 2

An ultrasound examination of the patient’s right eye.

figure 1

OCT of the right eye, 3D projection.
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Morphogenetic events in the pathomechanism of coloboma 
formation have been well characterized, but the molecular 
mechanisms driving these processes are not fully elucidated. 
Limited access to tissues for research due to the very early 
time of ocular fissure morphogenesis has hindered a com-
prehensive understanding. Consequently, much of our cur-
rent knowledge comes from murine and fish models of the 
disease phenotype, indicating that gene mutations, possibly 
influenced by external factors such as vitamin A deficiency 
or maternal folic acid deficiency during pregnancy, maternal 
thyroid dysfunction, maternal alcohol consumption, expo-
sure to mycophenolate mofetil, and congenital Zika virus 
infection, may contribute to coloboma [6].
Coloboma can occur symmetrically, where both eyes are 
equally affected, or asymmetrically, with noticeable differ-
ences between the left and right eyes. The impact on visual 
impairment can range from complete vision loss to asym-
metry, depending on the involved structures. Currently, 
only coloboma of the iris can be treated surgically [7].
In the case of our patient, coloboma is accompanied by high 
bilateral myopia and astigmatism, without other concurrent 
systemic anomalies. Coloboma can influence the shape of 
the eye, thereby disrupting proper refraction and resulting 
in myopia, hyperopia or astigmatism. The B-projection USG 
of the patient’s eye (fig. 2) visualized irregular outline of the 
eye fundus with a deepening in the nasal-inferior quadrant 
corresponding to the coloboma. In such cases, systematic 
monitoring of the fundus is crucial due to potential compli-
cations such as retinal detachment (RD), cataract formation, 
or choroidal neovascularization (CNV) [8]. In such situa-

such as CHARGE syndrome, microphthalmia, Patau syn-
drome, Edwards syndrome, cat eye syndrome, Treacher 
Collins syndrome, cryptophthalmos, MOTA syndrome, 
Fraser syndrome, Goldenhar syndrome, MPPC syndrome, 
ODD syndrome, DiGeorge syndrome [5].

figure 4

Visual Evoked Potentials (VEP Pattern) examination in the 
patient after stimulation: 1° (A), 15’ (B).

figure 3

Static perimetry of both patient’s eyes, visual field 
examination in the right eye (A), visual field examination in 

the left eye (B). A
A

B

B
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tions, regular monitoring of coexisting conditions and the 
application of precise optical correction or contact lenses 
are essential for ensuring long-term quality of life, with the 
possibility of maintaining useful visual acuity.

Retinal detachment secondary to coloboma
Retinal detachment is the most serious complication pos-
ing a threat to vision in coloboma cases. Retinal fractures 
are similarly often located inside the coloboma as well as 
outside its area. The literature reports that their mutual ra-
tio is respectively 27% to 33% (in a study conducted on 15 
eyes) [5] and 40% to 40% (in a study on 10 eyes) [9].

Treatment methods for this complication include pars plana 
vitrectomy (PPV) with or without lensectomy, laser ablation 
around the coloboma and peripheral fractures (if present), 
followed by tamponade with silicone oil or long-acting gas. 
These procedures are commonly performed with relatively 
good results. However, redetachment is a viable complica-
tion [9], often associated with proliferative vitreoretino- 
pathy [10].
Specifically, PPV with simultaneous tamponade using sili-
cone oil statistically provides the best anatomical outcomes. 
However, functional results reflect the complexity of the 
disease and its associated abnormalities. A 40-month ob-
servation of 28 eyes showed a 92.9% rate of adequately at-
tached retinas, but visual acuity equal to or better than 0.05 
was achieved in only 35.7% [11]. In a later study on 10 eyes 
with an average observation period of 28.8 (±28.4) months, 
the final mean visual acuity in patients with measurable 
visual acuity was 0.1 (P=0.06) and the retina was proper-
ly reattached in 9 eyes (90%) [9]. The most recent results 
of a retrospective analysis of consecutive patients with RD 
secondary to coloboma who underwent 23/25G PPV with 
silicone oil tamponade, evaluating 148 eyes with an aver-
age follow-up of 13.1 (±13.8) months (range: 3–84 months), 
demonstrate a 88.5% surgical success rate (131 eyes) with 
an overall successful outcome achieved in 90.5% (134 eyes). 
RD recurrence occurred in 17 eyes (11.5%) with an average 
period of 2.59 (±3) months. Eyes that additionally under-
went relaxing retinectomy (RR) were more susceptible to re-
detachment. Correlating factors with the risk included: the 
type of coloboma, age <16 years, postoperative condition 
after eye banding, performance of RR, 360° laser barricade, 
sparing laser therapy to the pit and pars plana lensectomy 
(PPL). Out of 148 eyes, 109 eyes (73.6%) showed improved 
best-corrected visual acuity after surgery [12].
Previous studies on colobomatous eyes: 42 eyes [13] and 
5 eyes [14], assumed the inclusion of endolaser therapy, 
with shorter follow-up periods of 3–30 months [13] and 
12 months [14], demonstrating success rates of adequately 
attached retinas at 88.1% [13] and 100% [14], respective-
ly. The best-corrected visual acuity was 0.05 or better in 33 
eyes (78.4%) [13] and improvement from preoperative light 
or hand motion perception to finger counting occurred in 
2 eyes, with 3 eyes maintaining preoperative visual acuity 
at the last follow-up after the intervention [14]. The study 
conducted on a smaller number of eyes (n=5) focused on 
choroidal coloboma with optic disc involvement [14].
Currently, hope for effective prevention of redetachments 
secondary to coloboma with optic disc involvement lies in 
the method of autologous neurosensory retina transplan-
tation [15] to cover the optic disc defect. As a postoper-
ative complication, consideration should be given to high 
intraocular pressure, for which cycloablation is neces-
sary [15].

figure 5

Fundoscopy after the administration of 1% tropicamide. 
Image of the right eye fundus (A), image of the left eye 

fundus (B).
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The prolonged follow-up and the functional outcomes after 
surgical interventions demonstrate the complexity of the 
problem in treating redetachment secondary to coloboma. 
The challenges arising during the treatment of these RDs 
indicate that taking preventive measures against their oc-
currence may be crucial. In a group of paediatric patients 
with choroidal-retinal coloboma, the justification for using 
low-intensity light laser photocoagulation along the colo-
boma edge as prophylactic treatment for rhegmatogenous 
retinal detachment (RRD) was demonstrated. The study 
included a total of 335 eyes, of which 103 (30.7%) under-
went prophylactic laser photocoagulation. In the untreated 
group, RRD developed in 56 eyes (24.1%). In the photoco-
agulated group, there were 3 cases (2.9%) of RRD. The prob-
ability of developing RRD was 10.606 times higher in indi-
viduals who did not receive prophylactic laser treatment. 
Although the procedure reduces the risk of RRD, it does 
not eliminate it entirely [16].

Choroidal neovascularization in coloboma
In the case of CNV arising from coloboma, there are lim-
ited reported cases. The primary method of treatment is 
laser therapy, with satisfactory results in the regression of 
neovascularization and preservation of previous best-cor-
rected visual acuity [5]. CNV was treated with thermal la-
ser photocoagulation, and the visual acuity in an eye with 
a large choroidal-retinal coloboma in the lower quadrant, 
involving the macula and optic disc, improved from 0.05 to 
0.125. This improvement remained stable for 12 years af-
ter treatment [17]. Photodynamic therapy combined with 
intravitreal bevacizumab injections may be an alternative 

method for treating recurrent CNV after laser photocoagu-
lation in eyes with choroidal-retinal coloboma [18].

CONCLUSIONS
In the case of a patient with choroidal coloboma, high bilat-
eral myopia, and astigmatism without other associated sys-
temic anomalies, regular monitoring of visual acuity, assess-
ment of the anterior segment, and fundus examination are 
crucial. Monitoring concurrent eye conditions and applying 
the most accurate optical correction, including eyeglasses or 
contact lenses, helps to maintain long-term good quality of 
life and useful visual acuity.
Efforts are ongoing to find methods to prevent complications 
associated with coloboma, including RD, cataracts and CNV. 
Surgical intervention for secondary complications is crucial, 
with 23/25G PPV being the standard for RD, accompanied 
by simultaneous tamponade with silicone oil. While this 
method improves best-corrected visual acuity, it does not 
entirely prevent redetachment. Hopes for improvement in 
this regard lie in the autologous neurosensory retina trans-
plant method. Among the paediatric population with cho-
roidal-retinal coloboma, laser photocoagulation has been 
shown to reduce the risk of RD but does not eliminate it 
entirely. Satisfactory results in regressing CNV are achieved 
with laser therapy. In recurrent cases of CNV, combining la-
ser photodynamic therapy with intravitreal bevacizumab in-
jections demonstrates promising outcomes. The mentioned 
treatments are associated with statistically good anatomical 
results, but functional outcomes reflect the complexity of the 
disease and its associated abnormalities.

Figures: from the authors’ own materials.
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