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Abstract

Background: Ocular coloboma is a rare congenital anomaly caused by defective closure
of the choroid fissure during early stages of prenatal development. The lack of tissue
causes malformation of one or more ocular structures, affecting one or both eyes. Visual
impairment can be mild or more severe, depending on the affected structure and on the
extension of the malformation. Currently, there is no universal strategy to treat visual
defects caused by coloboma. Refractive errors are generally managed with eyeglasses
or contact lenses. Case Report: We hereby report the use of laser refractive surgery to
correct a stable refractive error in a patient with chorioretinal coloboma. In the two-year
follow up period, we observed positive outcomes in terms of safety and efficacy, with
the patient expressing high satisfaction. Conclusion: Laser refractive surgery constitutes
a possible strategy to correct refractive errors associated to ocular coloboma. Larger
studies are needed to confirm our observation.
Keywords: Astigmatism, Corneal Surgery, Laser Surgery, LASIK, Refractive Surgical
Procedures.

Introduction

Degree of visual impairment is influenced
by many factors, such as size and extent of the
colobomatous area, presence of anomalies of the
globe and association with retinal detachment.
Amongst frequent ocular complications associated
with coloboma, there are refractive errors, which
are generally managed with eyeglasses or contact
lenses [3]. To our knowledge, there are no data
in the literature regarding the use of laser in situ
keratomileusis (LASIK) to correct refractive errors
in patients with chorioretinal coloboma. We report
the case of a patient with congenital compound
myopic astigmatism, associated to a bilateral
chorioretinal coloboma, successfully treated with
Femtosecond laser - LASIK.

Chorioretinal coloboma is a rare congenital defect
characterized by the absence of a portion of the
choroid and retina. It is due to an incomplete fusion
of the fetal fissure of the optic cup, which results
in the presence of a very thin layer of rudimentary
retinal tissue with few blood vessels overlying the
sclera [1]. Coloboma can affect various parts of the
eye in the same individual and is often associated
with other ocular defects, such as microphthalmus,
microcornea, cataract and optic pit. It is found in
association with several congenital disorders with
anomalies of one or more chromosomes, such as
the following syndromes: Aicardi, CHARGE,
Goldenhar, Joubert, Mohr-Clausen and SchmidFraccaro [2].
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Case Report
A 26–year-old Caucasian woman presented
with congenital compound myopic astigmatism,
associated to a bilateral chorioretinal coloboma.
The patient was evaluated for refractive surgery
based on her negative perception of optical
devises, in terms of corrective capacity and
comfort. Given the patient’s age and the stability
of her refractive errors, we assessed all corneal
parameters, confirming indication for LASIK. The
patient also underwent a hearing test and general
and cardiovascular examination, none of which
showed pathological findings.

Fig.1: RE The preoperative corneal tomography shows
compound myopic astigmatism treatment. The preoperative
refraction was of -8.25 – 3.00 ax 30.

The complete ophthalmologic examination
included visual acuity, anterior and posterior
segment bio-microscopy. The pre-surgical
examination was supported by optical coherence
tomography, OCT (OCT-2000 Topcon®, Tokyo,
Japan) and retinography. The fundus examination
was performed with direct and indirect
ophthalmoscopy, using 78-D and 20-D lens,
respectively. Break up time (BUT) and Schirmer
test were normal. Ocular examination revealed a
high myopic astigmatism: -7.50 DS/-3.00 DC ×170
in the right eye (RE) and -7.50 DS/-3.00 DC ×180
to the best corrected visual acuity of 10/10 in both
eyes. Pupillometry showed the following values:
(i) on the RE, scotopic (0.04 lux) 5.50 mm, mesopic
(4 lux) 3.38 mm, fotopic (40 lux) 2.51 mm; (ii) on
the left eye (LE), scotopic (0.04 lux) 4.41 mm,
mesopic (4 lux) 3.53 mm, fotopic (40 lux) 2.40 mm.
Corneal tomography sagittal maps showed
a compound astigmatism with the following
keratometric data for the 3 mm Meridians:
K1 = 47.42 D @169°; K2 = 49.70 D @79° (RE);
K1 = 47.05 D @6°; K2 = 50.08 D @97° (LE)
[Fig.1,2].

Fig.2: LE The preoperative corneal tomography shows
compound myopic astigmatism treatment. The preoperative
refraction was of -8.00 – 3.25 ax 175.

and the macula. The retinal average thickness with
the OCT examination was 253.6 µm and 249.4 µm
for RE and LE, respectively [Fig.3,4].
Ablation of the stromal bed was performed
using VisuMax® femtosecond laser (Zeiss Meditec
AG, Jena, Germany), model MEL80 Excimer ArF
with 650 nm beam, 1043 nm wavelength, pulse
duration 220-580 fs, pulse frequency 500 kHz.
Pre-programed corneal flap thickness was 121 µm
on RE (pachymetry 575 µm) and 129 µm on LE
(pachymetry 568 µm). The treated optical zone
diameter was 5.8 mm in both eyes. Following
surgery, the patient was prescribed antibiotic eye
drops (netilmicin) three times a day for one week,
corticosteroid eye drops (loteprednol etabonate)
three times a day for three weeks and hyaluronic

Intraocular pressure was estimated to be
normal in both eyes (13 mmHg). The retinography
revealed a bilateral coloboma on the lower sector of
the retina without retinal detachment and an intact
posterior pole with no involvement of the optic disc
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Fig.3: RE OCT shows a normal foveal depression.

Fig.4: LE OCT shows a normal foveal depression.

acid eye drops (0,2%) five times a day for fifty
days.
Four days after laser refractive surgery,
natural vision was already 10/10 in both eyes and
tonometry was normal. Two weeks post-surgery,
corneal parameters improved, as shown in the
corneal tomography sagittal map images, with
the following 3 mm Meridian values: K1 = 40.53
D @125° (RE); K2 = 42.23 D @35° (RE); K1 =
42.41 D @69° (LE); K2 = 43.96 D @159° (LE). At
the twelve-month follow-up, corneal tomography
was repeated, confirming the stability of these
values [Fig.5,6]. Four- and twelve-months postsurgery, the patient underwent OCT, retinography
[Fig.7,8] and fundus examination, which detected
no complications. The twelve month follow up visit
confirmed the patient’s natural vision was 10/10 in
both eyes. Intraocular pressure was 12 mmHg. The
patient did not report side effects.

Fig.5: RE The wide ablation zone is visible. Ablation depth
of 121 µm and ablation zone of 5.80 mm. The small central
flattening is evident and located exactly on the previous
central steepening.

Discussion
We report the use of LASIK in a patient with
refractive aberration linked to a congenital
chorioretinal coloboma located in the lower
segment of the posterior pole. In the present case
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LASIK was effective in correcting refractive errors
and safe in terms of surgical complications and
patient-reported side effects. We were able to apply
current recommendations regarding minimum safe
bed thickness: many surgeons suggest leaving at
least 250 µm, our planned bed thickness was above
400 µm in both eyes. This is thought to contribute
to post-operative corneal stability and decrease
bulging and ectasia [4].
Serious surgical complications following
LASIK are rare and they can occur in the flap,
interface, cornea and fundus of the eye [5]. It is
uncertain whether there is an increased incidence
of retinal detachment (RD) following LASIK
[6]. Retrospective series suggest that there is not
a relationship of cause and effect between the
development of RD and LASIK performed on
myopic eyes [7,8]. RD was a concern in terms
of safety in this case, given the high risk of this
complication in patients with coloboma. RD
is reported in up to 42% of patients with retinal
coloboma [9,10]. When the retina is affected, retinal
detachments may occur on the transition zone [11].
In the colobomatous area, the retinal tissue is thin
and hypoplastic, the choroid and retinal pigment
epithelium are not developed and the underlying
sclera is thin and ectatic, producing a staphyloma.
Retinal breaks within such abnormal tissue are
difficult to identify because of the lack of contrast,
limiting the accuracy of pre-surgical evaluation.
These morphologic alterations can be a cause of
concern when using LASIK, as this procedure
produces mechanical stress in the eye in various
ways: (i) suction increases intraocular pressure
(>65 mmHg); (ii) the laser creates an acoustic
shock wave; (iii) release of the suction ring results
in a rapid decrease in intraocular pressure. It is very
important to inform patients with chorioretinal
coloboma of these uncertainties. In the present
case, the patient’s choice was strongly influenced
by her lack of satisfaction with optical devices in
terms of corrective capacity and comfort.

Fig.6: LE Ablation depth of 129 µm and ablation zone of
5.80 mm. The small central flattening is evident and located
exactly on the previous central steepening.

Fig.7: RE Retinography shows inferior coloboma.

Fig.8: LE Retinography shows inferior coloboma.

posterior vitreous detachment (PVD) following
LASIK treatment. Patient series reported PVD
after LASIK in up to 85% of patients treated with
femtosecond LASIK [12]. PVD per se is generally
not sight-threatening but in some cases it can cause
damage to the retina due to the traction that may

Another possible cause for concern in
terms of safety is related to the occurrence of
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occur during collapse, with subsequent retinal tears
and RD [13].

5.

Conclusion
6.

To our knowledge, this is the first report regarding
the use of Femto LASIK to correct refractive
errors in colobomatous eyes. Larger patient series
and longer follow-up are desirable to confirm our
observation.
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