Paediatric Aphakic Glaucoma: A Diagnostic and Management Challenge
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Introduction

Pediatric aphakic glaucoma is a potentially blinding condition,
which poses signifcant management challenges - the patient is young
and treatment must aim to preserve vision for perhaps 80 years or
more of life expectancy. T e purpose of this study is to highlight that
early detection is important to improve the prognosis for these patients
and their families. Misdiagnosis of this condition may adversely afect
vision preservation. However, diagnosis can be difcult, especially
when children may demonstrate vague symptoms such as irritability,
photophobia and epiphora which themselves may further impair
clinical co-operation. Despite considerable advances in techniques
employed in paediatric cataract surgery, aphakic glaucoma continues
to occur and remains notoriously challenging to manage [1]. We
present a case of glaucoma afer cataract surgery that masqueraded as
corneal infection which was challenging to diagnose and treat. Prompt
recognition of pediatric aphakic glaucoma and intraocular pressure
(IOP) control has resulted in a favorable clinical outcome, thus far.

Statement of Ethics

In accordance with the declaration of Helsinki, the patient provided
informed consent prior to participation. We certify that all applicable
institutional and governmental regulations concerning the use of
human volunteers were followed during this research.

Case Report

Medical and ophthalmic patient history

A 16-month old male infant of African-Polish origin, presented to
our Ophthalmology department with irritability, bilateral sore eyes,
yellow purulent discharge and hazy cornea, following a recent contact
lens (CL) change. T e patient had a history of congenital cataracts, for
which no identifable cause was found. At the age of 2 months, the
patient underwent right lensectomy, followed by 3 weeks later by lef
lensectomy. Both cataract surgeries included planned posterior
capsulotomy and anterior vitrectomy. Te patient was subsequently
ftted with 30D CL bilaterally. His birth was at full term by normal
vaginal delivery. He did not have any developmental issues, other
ocular or systemic disorders. He lived at home with his parents and
older brother. Neither parent had any ocular complaints nor was there
a family history of glaucoma.

Clinical investigations and management

Approximately, 5 months following his initial right cataract surgery,
the infant presented with bilateral hazy cornea. He had poor fxation to
light in both eyes. Te working diagnosis was CL Kkeratitis, with
paediatric aphakic glaucoma as a possible diferential diagnosis. Te
patient was promptly commenced on topical ofoxacin 0.3%, in
addition to travoprost (Travatan) 0.004% and cyclopentolate 0.5% eye
drops and closely followed-up. An urgent examination under
anaesthesia (EUA) was organised when the corneal oedema failed to
resolve completely. Te IOPs measured by Perkins tonometry were 28
mmHg (right) and 24 mmHg (lef eye). Te horizontal corneal
diameters were 12.5 mm (right) and 12.0 mm (lef). His axial length
(AL) was 249 mm (right) and 21.7 mm (lef). Refraction was +
8.50/1.00 x 180 (right) and + 14.50 (leF). T e optic nerve cup-to-disc
(CDR) ratios measured 0.5 right and 0.3 lef. Te anterior chamber
depth in both eyes was normal. Direct gonioscopy with Koeppe lens
revealed open angles.

To provide IOP control, in addition to topical glaucoma medication:
timolol- dorzolamide combination (Cosopt), travoprost (Travatan)
and a weight appropriate dose of oral acetazolamide (Diamox). Te
patient underwent several repeated cyclodiode treatments to some
success before ultimately requiring an Ahmed valve (FP7 model, New
World Medical) implantation. T e sequelae of events are summarised
as Figure 1.

At his most recent EUA, his IOP remains stable (12 mmHg in the
right and 10 mmHg lef) with a functioning Ahmed valve and no
complications noted. Te measured horizontal corneal diameter was
13 mm (right) and 12.5 mm (lef). His AL was 25.9 mm (right) and
21.9 mm (lef). Te CDR measured 0.5 right and 0.2 lef eyes. Te
patient remains on timolol-dorzolamide and travoprost eye drops to
his leF eye only and wears a +13.5D CL (right) and + 19.5D (leF eye).

Discussion

Aphakic glaucoma, the most common long-term complication
following congenital cataract surgery, has an incidence between 15 and
45%, depending on the duration of reported post-operative follow-up



Figure 1: Treatment intervention and IOP control.

Cataract surgery

In our patient early, uncomplicated cataract surgery and ethnicity
may have been important risk factors. Lensectomy at an early age,
especially during the frst year of life has been shown to increase the
risk of glaucoma, which is associated with a worse visual prognosis [3].
Retrospective studies have shown that the highest incidence of
glaucoma occurs when cataract surgery was performed prior to one
month or at fve to six months of age [4]. Te critical period for
developing a fxation refex is between 2 and 4 months of age. It is a
Tfne balance of timing between early surgery for improved visual
prognosis and delaying surgery to avoid the risk of glaucoma. Primary
intraocular lens (IOL) implantation has not been shown to result in a
lower rate of glaucoma, provide a more permanent correction and
correcting most of the aphakia [5]. Kirwan et al. reported a glaucoma
incidence of 33% in the aphakic group compared to 13% in the
pseudophakic group, whereas Asrani and colleagues found an 11.3%
incidence of glaucoma in the aphakic group compared to 0.27% in the
pseudophakic group [6,7]. It is postulated that the IOL either provides
a barrier from the toxic material of the vitreous (chemical theory) or
supports the angle, preventing trabecular meshwork (TM) collapse
(mechanical theory) [7]. Te lower incidence of aphakic glaucoma in
pseudophakic eyes may likely be a consequence of many surgeons
avoiding inserting IOLs in high risk eyes. In contrast, CL ofen results
in better optical correction and the diopteric power can be adjusted
throughout life. A main drawback is its cost, risk of infection and
potential loss.

Pathophysiological mechanisms

T e pathophysiology of aphakic glaucoma remains to be elucidated.
Our patient had early-onset glaucoma with open-angles. Open-angle
glaucoma following congenital cataract surgery may be due to the
interaction between TM cells and lens epithelial cells [8]. Te role of
the vitreous in aphakic glaucoma is poorly understood. In our case, it
is likely that exposure of the angle to vitreous may have further caused
an alteration to the aqueous outfow system.

Diagnostic challenges

Aphakic glaucoma poses a signifcant diagnostic challenge, as
children ofen lack the classical manifestations and are uncooperative



whether the childs glaucoma is stable or progressing. Te AL
measurements with the A-scan ultrasound is especially useful to
monitor the progression of glaucoma especially in children less than 5
years of age, who have more distensible globes [12]. Stabilisation or
decrease in AL ofen occurs with IOP reduction. Normal black
children, tend to have thinner corneas [13]. However, unlike adults,
one should not adjust the measured IOP based on the CCT. Instead,
children with thin corneas should be monitored more closely on a
lowered target IOP.

Most general anaesthetics tend to lower 10OP by variable amounts
and at variable times afer administration. Some ophthalmologists
prefer to use ketamine, rather than sevofurane in children for 10P
measurement, as sevofurane appreciably lowers 10P [14].
Furthermore, the IOP should be measured as soon as possible
following induction of the anaesthesia, to get an accurate
measurement. Many tonometers have been shown to estimate IOP
inaccurately in children [15]. Te Icare (lcare Finland Oy; Helsinki,
Finland) rebound tonometer although useful in clinical practice
without the use of anaesthetic eye drops, tends to overestimate I0P in
those with thick corneas when compared to the Perkins (hand-held
Goldmann applanation) tonometer [16]. Moreover, the child needs to
be upright for IOP measurement in a rebound tonometer, and cannot
be used in our child with contact lenses. CCT can further afect IOP
measurements and patients with aphakic glaucoma tend to have
signifcantly thickened corneas [17].

Management options

Te treatment of paediatric aphakic glaucoma is challenging and
communication with parents must be clear and informative to
establish the trust for a child’s ofen prolonged care. Additionally, there
are important secondary management issues unique to the paediatric
population that need to be addressed including increased IOP which
may cause myopic refractive errors, corneal scarring from resolved
corneal oedema which can result in induced astigmatism, strabismus
from glaucoma surgery or as a result of sensory vision loss, and
amblyopia. Medical management is the frst



large and has a thin sclera or from failure to control 10P caused by an
aggressive healing response [29].

Te Ahmed valve ofers the advantage of immediate 1OP lowering,
which is a potential advantage in a patient with an oedematous cornea
from an amblyopia perspective. Pakravan et al. reported success rates
with the Ahmed valve in treating aphakic glaucoma as 66.7% [30].

Although GDD ofer the most efective long term treatment for IOP
control in refractory cases, complications occur frequently, related to
the drainage plate or malpositioning of the drainage tube [31].
Children are particularly prone to extrusion and exposure of the
implant from changes in the ocular dimensions following successful
0P control, normal growth and development, the elastic nature of the
paediatric eye and eye rubbing. Exposure of GDD is the main risk
factor for endophthalmitis and necessitates revision of the device.
Corneal decompensation is another long-term risk given the potential
lifespan of this population.

Conclusions

Despite considerable advances, the diagnosis and management of
aphakic glaucoma still poses a signifcant clinical challenge. Two thirds
of aphakic children eventually end up with a mean visual acuity of <
6/120, secondary to blindness from amblyopia, poor IOP control from
medication compliance or surgical complications [32]. Lifelong follow-
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