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Abstract

Purpose. This case report describes the surgical treatment of
a unilateral coloboma of the crystalline lens in a 55-year-old
female patient.

Material and Methods. Underdevelopment of the crystalline
lens on the left eye resulted in severe lenticular astigmatism
with a significant anisometropia with extreme high order ab-
erration. The degree of anisometropia was too high for glasses
to be worn comfortably. To reduce the anisometropia and to
increase binocularvision quality, a lensectomy was performed
with implantation of an Artisan Aphakia 205 (Ophtec BV,
Netherlands) intraocular lens.

Results. The postoperative refractive error on the left eye
was sph.+0.25 cyl.-0.75 axis 83° and the visual acuity was
20/20. As refractive error and visual acuity were nearly the
same in both eyes, the patient only occasionally needed
reading glasses.

Conclusion. In most cases, severe lens astigmatism with sig-
nificant anisometropia and extremely high aberration cannot
be satisfactorily corrected with glasses or contact lenses.
However, this case report shows that it is possible.
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Introduction

A 55-year-old female patient visited our local ophthalmol-
ogy and optometry clinic for a routine eye examination. The
patient complained of poorer vision in his left than in his
right eye. The detailed medical history of previous ocular
traumata and injuries was negative. No previous eye sur-
gery or infections were reported. It could not be determined
with certainty whether glasses were worn by the patient as a
young child. Except for reading glasses, the patient was not
currently wearing any glasses or contact lenses. As an adult,
the patient had once tried wearing glasses, but found them
uncomfortable and subjectively felt that they did not provide
anyvisual improvement. The patient's general medical history
was unremarkable. He was not currently taking any medica-
tion. There were no known systemic diseases.

The patient has given written consent for the use of her
data in anonymised form.

Material and Methods
Diagnostic Evaluation

Slit lamp examination of the anterior segment of both eyes
showed no abnormalities. The intraocular pressure was
12 mmHg on the right eyes and 16 mmHg on the left eye.

Subjective refraction, uncorrected vision and visual acuity
was:

O.D.:sph. +1.00 -0.50 axis 20°%;
uncorrected vision: 20/20;
corrected visual acuity: 20/20
0O.S.:sph.-1.00 -9.00 axis 95°%
uncorrected vision: 20/400;
corrected visual acuity: 20/60

Undilated examination of the posterior segment of both eyes
showed a clinically healthy retina, with a dry macula, normally
structured blood vessels, and unremarkable retinal periphery
without degenerative areas.

Dilated examination showed a lens coloboma in the left
eye. There were no clinical signs of previous trauma in either
eye.

Figure 1shows the lens of the left eye. The right eye is also
shown for comparison.

Corneal topography (Figure 2) showed a corneal astig-
matism (-0.71 D 60°), which was less than the refractive
astigmatism of -9.00 D.

Treatment Strategy

Cause of high astigmatism was the underdeveloped shape
of the eye lens (Table 1). For that reason a lensectomy with
implantation of an Artisan Aphakia 205 (Ophtec BV, Nether-
lands) intraocular lens (IOL) with a power of +16.50 D, corre-
sponding to a spherical equivalent refraction (SEQ) between
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Figure 1: Lens coloboma in left eye under illumination and OCT
imaging. A: Lens coloboma illuminated with white light. B: Lens
coloboma with retro-illumination. C: Anterior OCT image of left eye
with the lens coloboma. D: Anterior OCT image of normal right eye.
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Figure 2: Topography A: Axial topography of the left eye. B: The
placido rings of the left eye show a perfectly regular shape without
any irregularities and the corresponding topography values of the
cornea.

-0.55 and -0.17 D was performed. The therapeutic treatment
was a lensectomy combined with a pars plana vitrectomy.
With lensectomy, the entire supporting apparatus of the lens
was removed (zonular fibres and capsular bag) and the Artisan
IOL was implanted retroiridally on the iris. The surgery was
performed under general anesthesia

Postoperative Outcome

The postoperative refractive result was sph. +0.25 @ cyl.-0.75
axis 83°; visual acuity was unexpectedly good at 20/20. Based
on the known refractive data, a clear reduction in the cylin-
der was expected, resulting in a decrease in anisometropia.
However, amblyopia of the left eye was also to be expected.
For that reason the patient was informed in detail before the
surgery about the expected reduced visual acuity of the left
eye. However, to the surprised of both the patient and the
treatment team, this did not happen.
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Table 1: Changes in high-order aberration (HOA) wavefront error before and after surgery.

Wavefront Error

Pre-surgical wavefront errors (4.0 mm Pupil)

Cornea (pm)

Internal / lens (um)  Total eye (pm)

Z3 Astigmatism oblique -0.229 +0.390 +0.161
Z5 Astigmatism vertical +0.093 +2.771 +2.864
Z6 Trefoil vertical -0.070 -0.206 -0.276
Z7 Coma vertical -0.064 -0.086 -0.146
Z8 Coma horizontal +0.001 -0.588 -0.587
Z9 Trefoil oblique +0.045 -0.633 -0.588
Z12 Spherical aberration +0.029 +0.164 +1.93
Total high-order aberration 0.953
Post-surgical wavefront errors (4.0 mm Pupil)

Z3 Astigmatism oblique -0.030 -0.119 -0.149
Z5 Astigmatism vertical +0.138 +0.099 +0.237
Z6 Trefoil vertical -0.045 +0.003 -0.048
Z7 Coma vertical +0.053 -0.03 +0.023
Z8 Coma horizontal +0.015 +0.023 +0.038
Z9 Trefoil oblique -0.012 -0.012 -0.024
Z12 Spherical aberration -0.005 -0.001 -0.007
Total high-order aberration 0.080

Discussion

A coloboma is a maldevelopment of the lens that occurs
between embryonic day 22 and week 5.! It can affect any
structure in the eye, as it is an embryonic defect. The location
and tissue in which the coloboma occurs determine its effects
on vision and the development of visual acuity.

Ida Mann published 1937 that a lens coloboma is probably
not a coloboma in the classical sense.? In her opinion, a lens
coloboma occurs secondary to a deficiency of zonular fibers.
Due to the local absence of zonular fibres, there is insufficient
tensile force on the tissue in a localized part of the developing
lens. This causes a notch to develop in this area of the lens.
The subsequent lens tissue can either thicken or thin locally
due to the lack of force, and the shape becomes irregular.?

Glasses and contact lenses are commonly prescribed for
astigmatic correction. However, a soft toric contact lens with
high astigmatism correction can cause visual disturbances
due to their rotation when blinking. The regular topography
(Figure 2) was the reason why the refractive error was not
corrected with an RGP contact lens. This means that contact
lenses no longer have the effect of reducing aberrations, as
they do in cases such as keratoconus.

In the present case, a refractive laser treatment for the
corneawas possible.* Corneal thickness was sufficient and the

topography was regular. However, it should be noted that in
this case, immense astigmatism would have to be ablated in
a nearly spherical cornea to achieve a good refractive result.
The induced astigmatism will interfere with the development
of a cataract later in life. In cataract surgery, the induced
corneal astigmatism would have to be neutralized with a toric
intraocular lens. However, since correcting the astigmatic
refractive error alone, as with glasses, would not result in a
significant improvement in visual acuity due to the presence
of higher-order aberrations, both options were ruled out.
By removing the crystalline lens in the lensectomy, a
drastic reduction in the total aberration of the eye (from
0.953 pm to 0.080 pm) compared with that in a normal
population was observed.® Thus, the best-corrected acuity
before surgery was limited not because of the high refractive
astigmatism but of the existing immense high-order aberra-
tion (HOA). The preoperative examination revealed a lack of
zonular fibre that increases the complexity of the surgery.”®
Therefore, the decision not to perform lens replacement with
implantation of a standard |IOL into the capsular bag was
made due to the high risk of surgical failure. It is certainly be
possible to perform an eccentric capsulotomy and implant
the IOL togetherwith a capsular tension ring into the capsular
bag.? However, in cases of capsular bag instability, an IOL tilt
may occur and lead to unpredictable HOA. For reasons of
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better and more predictable placement of the IOL, the im-
plantation of an iris-fixed IOL was decided. Postoperatively,
the HOA value was lower and corresponded to the normal
HOA value of the human eye (Table 1).6 HOA estimates of
the eye, especially differences between corneal and internal
HOA 0, were extremely helpful in our decision making.

One factor that had to be considered in this case was
the young age of the patient, as lensectomy causes a loss of
accommodation ability. In our case, presbyopia was already
present and the patient needed reading glasses to view close
objects. Therefore, this disadvantage did not play a significant
role in the decision to perform surgery. Performing surgery
at ayoung age has been shown to increase the risk of retinal
detachment within the first year after surgery™, this risk is
particularly high in young men."?

The incidence of retinal detachment™, whether in the
early or late postoperative period, is fortunately low™, with an
estimated rate of approximately 0.99 %2, most frequently oc-
curring within the first year following surgery. Consequently,
lensectomy or cataract extraction at a young age should be
reserved for cases with a clear and compelling clinical indica-
tion because the risk of a retinal detachments post operative
is about 4 times increased in comparison to the non-operated
population.” For these reasons, cataract surgery for refractive
purposes only is also not recommended.

In the present case, no clinical cataract was observed in
the left eye, and the lens transparency was comparable to
that of the right eye. However, the lens exhibited significant
optical aberrations, resulting in decreased visual function.
The patient was informed in detail before the surgery that
the expected postoperative visual acuity would probably be
worse than that of the right eye. Therefore, the presence of
amblyopia was considered very likely. The patient could not
provide reliable information regarding her early visual histo-
ry, particularly with respect to the use of corrective lenses
during the critical period of visual development and ocular
dominance establishment.”®

A detailed discussion with the patient about the possible
risks and benefits of the surgery was also held preoperatively.
This included information about the warning signs and symp-
toms associated with retinal detachment and the need for a
regular dilated fundus examination.

After this the surgery was determined to be appropriate
and subsequently performed.

The visual acuity after surgery was unexpectedly good
for both the patient and the surgeon. Contrary to initial ex-
pectations and clinical considerations, no signs of amblyopia
were detected. However, visual acuity was determined only
on the basis of standardized vision tests. No specific attention
was given to crowding phenomena, nor were additional tests
performed to detect minor signs of amblyopia. One possi-
ble explanation for the achievement of full corrected visual
acuity (20/20) is, that the lenticular aberrations developed
relatively late in childhood, thereby allowing for a sufficiently
long period of balanced binocular vision during the critical
phase of visual development. However, this hypothesis re-
mains unsubstantiated and should be considered highly
speculative.
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Conclusion

Unilateral coloboma of the crystalline lens is a relative rare
condition. In the present case this caused high refractive
astigmatism and anisometropia, which could not treated with
glasses or contact lenses. The lensectomy with implantation of
an Artisan Aphakia 205 (Ophtec BV, Netherlands) intraocular
lens (IOL) resulted in approximately the same refractive error
and visual acuity in both eyes, why the patient only occasion-
ally needed reading glasses.
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