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 Abstract 

Introduction: Chorioretinal coloboma (CRC) results from abnormal closure of the embryonic 
fissure. Choroidal neovascularization (CNV) is a rare complication that associated with coloboma 
of the choroid. VEGF is an important factor in the development of CNV. 
 
Case Report: A 52-year-old woman with gradual blurred vision of the left eye since 4 months ago. 
Right eye was already blurred since she was a child with uncorrected visual acuity (UCVA) was 
0.5/60. Her right iris showed coloboma in inferior and chorioretinal coloboma. UCVA of the left 
eye was 6/20. Her left iris showed inferior coloboma, chorioretinal coloboma and macular edema 
with soft drusen. Macular optical coherence tomography (OCT) confirmed macular subretinal 
fluid, and indicated a CNV lesion of the left eye. She underwent a loading dose of three monthly 
intravitreal anti-vascular endothelial growth factor (anti-VEGF) injections (bevacizumab) for the 
left eye. One month after completion of treatment, UCVA of the left eye improved to 6/12. 
 
Discussion: CNV is a complication associated with CRC. Intravitreal Anti-VEGF treatment using 
loading dose regimen is shown to be effective in treating CNV. One month after completion of 
treatment, UCVA of the left eye improved. 
 
Conclusion: Chorioretinal coloboma is a rare posterior segment congenital anomaly. Classical, 
bilateral coloboma of the choroid and iris indicates a deformation of the choroidal fissure closure. 
Coloboma of the choroid can have a complication such as choroidal neovascularization. 
Treatment with a loading dose of three monthly intravitreal anti-VEGF injections showed good 
anatomical and functional results. 
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INTRODUCTION 

Chorioretinal 
coloboma (CRC) is 
characterized by 
absence of part of 
the choroid and 

retinal pigment epithelium (RPE). Colobomas can 
present in various parts of ocular tissue, such as 
eyelid, iris, uvea, lens or optic nerve. 1-3 CRC results 
from abnormal closure of the embryonic fissure. This 
leads to the absence of choriocapillaris and 
formation of a defective Bruch membrane and 
postulated to be an entry site for the growth of 
abnormal blood vessels.4-6 Ocular coloboma is a rare 
condition that occurr in only 0.5 until 2.4 infants per 
10.000 live births. CRC can present out of the whole 
colobomas for 60 to 70%.7-9,10-13  

 
Clinically, CRC presents as a prominent 

depigmented white zone most commonly located in 
the inferonasal quadrant. Because of incomplete 
closure of the embryonic fissure, so the inner layer 
grows faster than the outer layer. The defective 
development of RPE can cause absence of choroid in 
the area of coloboma since normal choroidal 
development is influenced by RPE. 2,8,9,14,15 

 
Choroidal neovascularization (CNV) is a 

complication that associated with choroid’s 
coloboma. CNV development can be found at the 
edge of the coloboma. Signs of CNV include: 
hemorrhagic detachment of the retina, RPE with 
subsequent fibrous tissue, subretinal membrane, 
RPE proliferation and disciform scarring, subretinal 
or intraretinal or exudates in the absence of retinal 
vascular disease, serous detachment of the RPE and 
subretinal pigment epithelial ring lesions. 4,16-18   

 
Fluorescein angiography is important tools to 

detect and evaluate CNV in clinical practice. OCT also 
can be performed, CNV usually presented as 
thickening of the choriocapillaris or well-defined 
CNV and fusiform disruption, suggesting breaks in 

the RPE makes penetration of new vessels. The 
coloboma-related CNV can be seen with fundus 
fluorescein angiography, or with macular OCT; both 
located at the edge of coloboma, if it is located in 
macula/fovea area can cause the blindness.19-20 

 
Progressive worsening to spontaneous resolution 

of visual acuity (VA) can be be achieved by the 
untreated of coloboma-associated CNV. The primary 
treatment of CNV are photodynamic therapy (PDT), 
focal laser photocoagulation and intravitreal 
injections of anti-vascular endothelial growth factor 
(anti-VEGF).21-24 

 
The development of CNV is influenced by VEGF. 

The hypoxic RPE cells produces VEGF and induces 
retinal vascular permeability and endothelial cell 
proliferation. VEGF is as a major mediator of retinal 
ischaemia-associated neovascularisation. The anti-
VEGFs has improved treatment outcomes in CNV 
patients, beside conventional treatments such as 
PDT and laser photocoagulation. Anti-VEGFs can 
maintain or improve vision of patients when vision 
loss can occur even with conventional treatments.25 

 
Clinical response of anti-VEGFs cannot be 

estimated by the duration of action and it needs to 
be individually assessed. Ranibizumab can inhibit all 
subtypes of VEGF-A, it is a humanised monoclonal 
antibody that has a rapid onset of action. After 
ranibizumab injection, optical coherence 
tomography (OCT) changes can be assessed from 12 
hours to 24 hours. In 2006, ranibizumab has FDA 
approval for the treatment of neovascular AMD. 
Bevacizumab also binds all VEGF subtypes, it is also 
a humanised monoclonal antibody that has onset 3-
4 days with visual improvements reported within a 
week, it has a longer onset of action than 
ranibizumab. Intravitreal bevacizumab has off-label 
in AMD and it is practiced worldwide. In 2004, 
intravenous bevacizumab was approved for use in 
metastatic colorectal cancer.26,27
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The following case demonstrates a case of 
chorioretinal coloboma with the complication of 
macular edema and soft drusen in the good eye, 
successfully managed with intravitreal anti-VEGF 
(bevacizumab). 

 
CASE REPORT 

Female, 52 years old came to our clinic at Kirana 
Ciptomangunkusumo Hospital with chief complaint 
gradual blurred vision of the left eye since 4 months 
ago. There was no history of redness, floaters, 
recurrent red eye, headache, and trauma. Her family 
history was also noncontributory. She had history of 
hypertension controlled by amlodipine, and 
diabetes mellitus type 2 controlled by metformin. 

 

Based on the eye examination (four months after 
the chief complaint), her UCVA of the right eye was 
0.5/60 with an intraocular pressure was 20.5 mmHg. 
The right eyelids and bulbar conjunctiva were quiet. 
Cornea was clear. The anterior chamber was deep 
with no cells and flare. There was an iris inferior 
coloboma (figure 1). The lens showed grade 2 
cataract. Fundus examination of the right eye 
showed chorioretinal coloboma, which extends past 
the macular area. The UCVA of the left eye was 6/20, 
with an intraocular pressure of 17.9 mmHg. The left 
eyelids and bulbar conjunctiva were quiet. Cornea 
was clear. The anterior chamber was deep with no 
cells and flare. There was iris inferior coloboma 
(figure 1). The lens showed grade 1 cataract. Fundus 
examination of the left eye showed chorioretinal 
coloboma and macular edema with soft drusen. 

 

 
Figure 1. Slitlamp examination of the right eye (left) and the left eye (right) showed iris coloboma. 

Macular OCT of the left eye was performed, which revealed subretinal fluid (SRF) and RPE disturbance 
(figure 2). There was also thickening of the neurosensory retina and a hyperreflective area at the edge of 
coloboma, indicating CNV lesion. Treatment with a loading dose of three monthly intravitreal anti-VEGF 
injections (bevacizumab) was administered to the left eye.  

 

 
Figure 2. Macular OCT of the left eye before loading dose of three monthly intravitreal anti-VEGF injections showed hyperreflective area at 

the edge of coloboma (black arrow), subretinal fluid (SRF) involving the fovea (red arrow) and RPE disturbance with central macular 
thickness (CMT) 347 µm.  
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The patient underwent a loading dose of three monthly intravitreal anti-VEGF injections (bevacizumab). 
One month after completion of treatment, UCVA of the left eye improved to 6/12. Left eye macular OCT 
showed absorbed SRF and CMT decreased from 347 µm to 201 µm (figure 3). Fundus photography was also 
performed (figure 4&5). 

 

 
Figure 3. Macular OCT of the left eye after loading dose of three monthly intravitreal anti-VEGF injections showed SRF absorbed with CMT 

201 µm. 

 

 
Figure 4. Fundus photography of the left eye after loading dose of three monthly intravitreal anti-VEGF injections showed chorioretinal 

coloboma with macular edema and soft drusen. 

 

 
Figure 5. Fundus photography of the right eye showed chorioretinal coloboma. 
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DISCUSSION 
Our patient was an adult female who came with 

gradual blurred vision of the left eye since 4 months 
ago with no history of previous systemic illness. Her 
right eye already blurred since she was child. At 
presentation, we found that initial UCVA of the right 
eye was 0.5/60 with grade 2 cataract and UCVA of 
the left eye was 6/20 with grade 1 cataract. In this 
case, the left eye is the functional eye. Variable 
dependent of the severity visual disability is 
dependent on size of coloboma, cataract, extend of 
optic nerve or macular involvement. Visual disability 
is also associated with anomalies of the eye such as 
nystagmus, microphthalmos, retrobulbar cysts and 
microcornea.2,28,9  

 
Vincent et al.29 reported that in the 87% eyes with 

colobomas had a VA <20/200. Uhumwangho and 
Jalali2 observed that bilateral chorioretinal coloboma 
patient is 69.7% and patient with unilateral 
involvement is 29.8%. Asymmetrical involvement in 
bilateral colobomas because of its histopathological 
nature in both eyes, it presented with different VA 
level.  

 
Iris defects in coloboma are related to D trisomy, 

but coloboma of the choroid are rare. Dysplasia of 
the retina in trisomies is opposed to inhibiton of 
morphogenesis of choroid and retina through 
deletions. Furthermore, coloboma of the choroid can 
be observed with various other anomalies of 
chromosomes sporadically and with the 
oculoanalsyndrome regularly.30 

 
Ophthalmological examination in our patient 

revealed iris coloboma in inferior and cataract on 
both eye. Fundus examination of the right eye 
showed chorioretinal coloboma and left eye showed 
chorioretinal coloboma and choroidal 
neovascularization. The presence of iris coloboma 
and chorioretinal coloboma of both eye were strong 
indicator of ocular coloboma. Coloboma of iris and 
choroid on both sides indicates a deformation of the 
choroidal fissure closure but it is not specific for an 
aberration of chromosomes. There is no reliable 
comparison with other described cases since the 
chromosome of group D involved and the extent of 
the deletion was in individual cases.31,32 

Macular OCT of the left eye indicated CNV the 
presence of SRF and RPE disturbance, with CMT 347 
µm. CNV is best viewed with Fundus Fluorescein 
Angiography (Figure 6). However, due the 
unavailability, this diagnostic modality cannot be 
performed in this case. We believe it was a CNV 
because of its positive response with anti-VEGF 
treatment. Previous studies have reported various 
treatment modalities for CNV associated with CRC. 
Management options of coloboma-related CNV are 
photocoagulation therapy, PDT alone, and anti-VEGF 
intravitreal monotherapy and in combination.19,33-35 

 

Figure 6. Example of patient with an active CNV showing the leak 
of the CNV surrounded by blocked fluorescence of the subretinal 
haemorrhage in the late-phase angiogram.36 

 
Treatment of the left eye was warranted 

immediately, because it is the functional eye, and 
also there is a risk of blindness due to the potential 
complications of CNV to the macula. The patient 
underwent a loading dose of three monthly 
intravitreal anti-VEGF injections (bevacizumab). One 
month after completion of treatment, macular OCT 
was performed and showed SRF absorbed and CMT 
decreased from 347 µm to 201 µm. Fundus 
photography was also performed. UCVA of the left 
eye after a loading dose of three monthly intravitreal 
anti-VEGF injections was 6/12. All these findings 
showed that the left eye of the patient responded 
well with intravitreal anti-VEGF treatment.  

 
In this case, our patient had positive response 

with anti-VEGF treatment. Anti-VEGF was preferred 
than PDT due to the unavailability, but in clinical 
practice, verteporfin PDT is usually performed in 
subfoveal CNV but it can cause severe damage to the 
RPE. Anti-VEGF was preferred than laser 
photocoagulation due to this patient had a CNV with 
SRF and 
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located in fovea, meanwhile laser photocoagulation 
can treat extrafoveal and juxtafoveal CNV at distance 
of >200 µm and 1–199 µm from the center of the 
foveal avascular zone.37,38,39 

 
Bhende et al16 reported three cases treatment of 

PDT for coloboma with CNV. In Cases 1 and 2, 
intravitreal bevacizumab combined with reduced 
fluence PDT had good results, and anti-VEGF 
monotherapy was also taken into consideration. 
Case 3 was treated with standard fluence PDT 
monotherapy and had regression with RPE atrophy. 
Cases 1 and 3 were closely monitored compared to 
case 2, however all cases were stable within five 
months post treatment. 

 
Anti-VEGF type that was given to the patient in 

this case was bevacizumab. The reason of choosing 
bevacizumab, beside it is not an expensive anti-
VEGF, it also was widely used, the structure is also 
very close to ranibizumab. The indication of anti-
VEGF intravitreal injections agents was rapidly 
indicated to other diseases complicated by 
CNV.40,41,42 

 
Bevacizumab is composed of structural region of 

human antibody (93%) and complementarity-
determining region of murine monoclonal antibody 
(7%). it is also a full-length humanized anti-VEGF 
monoclonal antibody. It binds to all the VEGF 
isoforms, mainly VEGF-A. So, it can inhibit the 
biological activities of VEGF.43,44,45 

 
The usage of intravitreal anti-VEGF injections with 

or without PDT in treating coloboma with CNV have 
been reported by several authors. There was a 
successful treatment of Intravitreal bevacizumab in 
67‐year‐old patient coloboma associated CNV with 
subfoveal hemorrhage and CNV. After two months 
follow up, she had successful hemorrhage resolution 
and improvement of BCVA from finger counting to 
20/200. After one month, the patient who did not get 
an intervention had CNV spontaneous regression 
and 12 months later, fluorescein angiography did 
not show evidence of leakage.46-48 

 
A recent study determined that qualitative OCT 

and clinical examination combination can be used 
for guiding anti-VEGF treatment if monthly anti-

VEGF injections are not administered, it worked by 
maintaining ‘normal’ retinal anatomy to maximize 
the benefit to risk ratio (VA gains to number of 
injections required ration). Patients should be 
assessed monthly to know whether the patient 
should get intravitreal anti-VEGF injections.49,50 

Future plan management in this case if there is a 
recurrency of the CNV we can do anti-VEGF 
injections pro re nata and plan macular OCT to 
examine macula condition. The treatment 
depending on OCT findings and VA. If the CNV 
remained perfused, some authors suggested 
deciding additional treatments or performing one 
initial injection. A single initial intravitreal injection, if 
necessary followed by other injections may be a wise 
option in an unproven therapy and avoid 
unnecessary injections although it is not yet possible 
to define the best approach.51 

 
 

CONCLUSION 
Chorioretinal coloboma (CRC) is an rare congenital 

anomaly of the posterior segment. Classical, bilateral 
coloboma of chorioretina and iris, indicates a 
deformation of the choroidal fissure closure. CNV is 
a complication associated with CRC. Intravitreal Anti-
VEGF treatment using loading dose regimen is 
shown to be effective effective in treating CNV 
associated with CRC. 
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