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Basics of Visual  
Development in Children 
by Dr Sonia Yuen MB, PHD, FRANZCO

Part 1:  Amblyopia, Strabismus, Refractive Error and Anisometropia

Vision at birth is not fully mature and continues to develop into the adolescence. 
Vision in infants is geared to recognizing large objects, such as mother’s face. 
After infancy, visual system continues to develop, with children 2–3 years of age 
resolving fine details closer to what an adult would see. 

“Visual Acuity” is a term referring to the 
measure of  how much fine details can 
be seen in a visual scene. Normal visual 
acuity (achieved as the visual system 
matures) is “6/6”, indicating that the 
viewer can see at 6 metre distance what 
an adult with normal vision can see at 6 
metres. Requirement for normal visual 
development is as follows: 1) Clear 
image projected within each eye (with 
correction of  any visually significant 
refractive errors or clearance of  any 
visual obstruction, such as congenital 
cataract) and 2) Straight eyes (with 
correction of  visually significant ocular 
misalignment/strabismus).

Amblyopia

Amblyopia refers to poor vision 
resulting from abnormal visual 
experience early in life when the 
requirements for normal visual 
developments (noted above) are not met 
(due to a wide spectrum of  causes).

Treatment of  amblyopia typically 
involves the following: 1) Glasses: 
Glasses to be worn full time for visually 
significant refractive errors (and avoid 
unnecessary use of  the glasses, such as 
for non-visually significant refractive 
errors.) and 2) Patching the “good” eye 
to strengthen the “poor”/amblyopic 
eye; Atropine penalization is an 
alternative to patching but potential 
side effects require caution. Effective 
patching requires a complete occlusion 
of  the good eye (typically with 
adhesive/cloth patch). With the patch in 
place, child needs to engage in visually 
active tasks, such as playing with toys, 
reading, drawing, computer work, iPad 
and preferably other close-up activities.

Strabismus

Strabismus refers to ocular 
misalignment such that the eyes are not 
straight but deviated in, out, up, or 
down. Eyes may be misaligned in 
different ways: Eyes may be misaligned 
intermittently or constantly; one eye 
may be deviated more often than the 
fellow eye or deviated to the same 
degree as the fellow eye in an 
alternating manner. 

Strabismus may or may not be 
associated with Amblyopia. Strabismus, 
particularly if  constant, needs to be 
managed early with the following 
intervention, either alone or in 
combination: Glasses, amblyopia 
management and surgical management. 

Child with left esotropia.

Amblyopia management involving patching of the 
good left eye to strengthen the amblyopic right eye.
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Skin cancers of the eyelids 
by Dr Matthew Cranstoun MBBS BSc GradDipOphthSci FRANZCO

Did you know – malignant lesions or “cancers” of the eyelids account for approximately 
5–10% of all skin cancers diagnosed? Most people are unaware of just how common 
these eyelid cancers can be and will often confuse them for other more benign lesions 
that can occur on the eyelid. In Queensland, eyelid cancer is particularly common 
with many new cases being diagnosed every week. Basal cell carcinoma (BCC) is the 
most common eyelid cancer diagnosed, followed by squamous cell carcinoma (SCC), 
sebaceous carcinoma, and melanoma. 

How are eyelid cancers diagnosed?
Eyelid cancers may present as fast growing 
“lumps” or “bumps” on the eyelids, but 
many of  them may be small or relatively 
innocuous and grow slowly. They can 
occur at any periocular sites, including the 
upper or lower eyelids. It is common for 
eyelid cancer to mimic other benign eyelid 
disorders such as chalazions or meibomian 
gland disease and this can lead to a delay in 
diagnosis and treatment. Apart from a lump 
on the eyelid, one of  the most common 
signs of  eyelid cancer is a loss of  eyelashes 
in the area involving or surrounding the 
lesion. This is called “madarosis” and is 
highly associated with eyelid cancers.

Clinically, BCCs are often described as 
pearly or nodular lesions, and they will often 
have small, delicate blood vessels overlying 
them and a central “ulcer” or core. SCCs 
can present in a variety of  different ways, 
as either scaly or irritated areas of  skin, 
right through to larger ulcerated lesions. 
Melanomas, while often pigmented and dark, 
may sometimes present without pigment.

In most cases, eyelid cancers can be 
diagnosed clinically, but sometimes a formal 
biopsy will be required to make the definitive 
diagnosis and help guide treatment. This 
biopsy may be recommended at the time of  
the initial consultation or will sometimes be 
done at the time of  surgery.

Any eyelid lesion which is slow to heal or 
resolve, bleeds, breaks down or ulcerates 
easily or with gentle touch, itches, or grows 
should be reviewed promptly to exclude 
malignancy. 

What are the risk factors for cancers of the 
eyelids?
Just like skin cancer elsewhere in the body, 
the most common risk factors include: 

• A significant history of  UV exposure, 
particularly with frequent episodes of  
“sunburn” throughout life

• Occupational sun and UV exposure

• Previous cutaneous malignancy 
elsewhere on the body

• A family history of  skin cancer or inherited 
conditions such as Gorlin syndrome

• Advancing age

• Occupational exposure to Arsenic or 
Sheep Dip

• Suppressed immune system

What is the treatment for eyelid cancer?
In most cases, the definitive or “gold 
standard” of  treatment for eyelid cancer 
involves the surgical removal of  the tumour 
with a margin of  “clear” healthy tissue 
followed by reconstruction using a variety 
of  techniques depending on the size and 
location of  the tumour. Sometimes there is a 
role for managing these eyelid cancers with 
ointments, medications or other non-surgical 
treatments such as radiotherapy, but this 
will depend upon individual circumstances. 
The team at Terrace Eye Centre including 
Professor Tim Sullivan and Dr Matthew 
Cranstoun, have published extensively on the 
surgical and non-surgical management of  
eyelid tumours and will provide expert advice 
on management options. 

Why is it important to involve an 
oculoplastic surgeon in the management of 
these cancers?
Oculoplastic surgeons are fully trained 
ophthalmologists who have undergone 
further subspecialty training in the 
diagnosis and management of  eyelid, 
lacrimal and orbital disease. This specialist 
training and knowledge means that 
your oculoplastic surgeon has a unique 
understanding of  the delicate anatomy and 
function of  not just the eyelids, but the 
surrounding structures and the eye itself. An 
oculoplastic surgeon looks to get the best 
results from your treatment, both with the 
cosmetic appearance and with respect to 
preserving the important function of  your 
eyelids and vision.
At Terrace Eye Centre we offer a 
comprehensive diagnosis and management 
service for periocular skin cancers which 
includes treatment with state-of-the-art 
surgical and non-surgical methods, as well as 
the only dedicated Ocular Oncology service 
in Queensland based at Terrace Eye Centre. 
If  you are concerned about a skin cancer 
of  the eyelids, please contact the team on 
3831 0101 and request an appointment 
with one the dedicated specialist 
oculoplastic surgeons.

(Continued from page 1) 

Refractive Error: Myopia, 
Hyperopia & Astigmatism

Clear image projected onto 
the retina (light sensing part 
of  the eye) is essential for 
visual development. When the 
eye is big (myopia/near 
sighted), small (hyperopia/far 
sighted), or oblong rather 
than spherical (astigmatism), 
image projected onto the 
retina is blurred. Visually 
significant refractive errors 
need to be corrected, 
typically with glasses, as 
early as possible. Delayed 
commencement of  glasses 
can lead to amblyopia.

Minus lenses to for myopia (near 
sightedness).

Plus lenses for hyperopia (far 
sightedness)

Anisometropia

Anisometropia refers to 
unequal refractive error 
between the two eyes (for 
instance, one eye may be 
more hyperopic than the 
fellow eye). Anisometropia is 
a significant risk factor for 
amblyopia and needs to be 
managed promptly with 
glasses, if  visually significant, 
and with amblyopia 
management, as indicated.

(Part II of the Basics of Visual 
Development in Children in 
the next Newsletter issue will 
cover “Strabismus”, specifically 
Exotropia and Esotropia, in 
greater detail.)
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Can our patients’ eyes go viral?  
by Dr Linsday McGrath BAppSc(Optom) MPhil MBBS FRANZCO

2020 was supposed to be, for many, a fresh start – a clean decade to turn over 
a new leaf and to enforce resolutions of years gone by. Eye care practitioners 
also looked to 2020 as the year of good vision – with reference to 20/20 vision as 
optimum best corrected vision in humans. Optometry Australia seized the significant 
opportunity to raise consumer awareness about eye health – encouraging the public to 
make 2020 the year of good vision for life. Unfortunately, a virus particle the size of a piece 
of dust, had different plans for our year.

Fortunately, Terrace Eye Centre has not 
had any infected patients (or doctors!) 
present to the practice and we remain 
COVID safe! We have made some 
modifications to the front desk and 
waiting rooms to allow protection of  the 
staff  and social distancing for patients. 
We continue to uphold our strict 
disinfection and cleaning policies for 
instruments and equipment. Although 
Queensland case numbers remain low 
at the time of  printing, we are dedicated 
to our patients’ safety, and are on the 
lookout for ophthalmic signs of  the 
disease which, although rare, may occur 
prior to systemic symptoms. 
One of  the first COVID-19 reports in the 
Ophthalmic Literature was published 
on the 31st March 2020 by Wu and 
coworkers from Yichang, China.1 The 
authors found that 32% of  patients with 
COVID-19 can have ocular abnormalities, 
with most among patients with severe 
pneumonia. Conversely, they found 
a low prevalence (5%) of  COVID-19 
nucleotides in conjunctival specimens 
of  patients with the disease. Only 
one patient had conjunctivitis as the 
first symptom. Similar findings were 
published by a research group in 
Singapore who tested COVID-19 levels 
in tears multiple times during the 
disease course in patients with positive 
respiratory PCR tests.2 No patients 
had virus detected in tear samples 
throughout the course of  their illnesses, 
suggesting that the lacrimal duct may 
not be a viral conduit from the upper 
respiratory tract. 
In a commentary accompanying the 
published report from Yichang, Dr Alfred 
Sommer from Johns Hopkins Blomber 
School of  Public Health, Baltimore, 
notes that “it confirms other reports 
that the virus can invade the conjunctiva, 
which might, in turn, serve as a source 
of  its spread”.1 Sommer also reminds 
us that it was an ophthalmologist caring 
for patients in Wuhan, Li Wenliang, who 
was the first to call for action on the 
new illness – meeting harsh government 
action and soon after succumbing to 
COVID-19.

Although we can see from this research 
that there is little passage of  virus 
from the respiratory tract to the ocular 
surface, there is a significant danger 
to oculoplastic and orbital surgeons 
performing sinonasal procedures given 
the high viral load in the respiratory 
tract mucosa of  the infected individuals. 
An important case of  a patient with 
mild flu-like symptoms who underwent 
pituitary surgery in January 2020 
in Wuhan, China,3 involved multiple 
members (at least 14) of  the patient 
care team becoming infected, with many 
fatalities amongst the anaesthetists, 
intensivists, ophthalmologists and 
ENT surgeons associated with 
COVID-19 exposure from the nasal and 
oropharyngeal cavity.3 For this reason, 
caution is advised for lacrimal and 
orbital surgical intervention as well as 
lacrimal lavage or nasendoscopy while 
there are still active cases in Australia.
A very recent report of  retinal findings in 
COVID-19 patients was published in The 
Lancet.4 This study of  12 adults showed 
hyper-reflective lesions at the level 
of  the retinal ganglion cell and inner 
plexiform layers, most prominent at the 
papillomacular bundle (see Figure).4 
Four patients also had subtle cotton wool 
spots and microhaemorrhages in the 
posterior pole.4 There were no changes 

to vision and no evidence of  associated 
intraocular inflammation. These findings 
could be mirrored in the central nervous 
system in patients with neurological 
events associated with COVID-19. 
COVID-19 undoubtably causes its 
most devastating effects in the lower 
respiratory tract. Nevertheless, it 
is interesting to see the ophthalmic 
manifestations and observations made 
by our international colleagues. 
They say hindsight is 2020. But we look 
to making foresight 2020 as well, and 
continue with the same message of  eye 
health and improved personal goals for 
2021 – with a greater appreciation of  
our freedoms and health. 

 
1. Wu P, et al., Characteristics of  Ocular Findings 
of  Patients With Coronavirus Disease 2019 
(COVID-19) in Hubei Province, China, JAMA 
Ophthalmol, 2020; 138(5): 575-8

2. Seah IY et al, Assessing Viral Shedding and 
Infectivity of  Tears in Coronavirus Disease 2019 
(COVID-19) Patients, Ophthalmology, doi: https://
doi.org/10.1016/j.ophtha.2020.03.026

3. Patel AM et al., Letter: Precautions for 
Endoscopic Transnasal Skull Base Surgery During 
the COVID-19 Pandemic, Neurosurgery, 2020, DOI: 
https://doi.org/10.1093/neuros/nyaa125  

4. Marinho PM et al., Retinal findings in patients 
with COVID-19, The Lancet, 2020, https://doi.
org/10.1016/S0140-6736(20)31014-X 
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Panels A–D represent four different patients. (A) Colour fundus photography and red-free imaging show a 
cotton wool spot at the superior retinal arcade with subtle microhaemorrhage. (B–D) Cross-sectional B-scan 
optical coherence tomography (OCT) in three patients shows hyper-reflective lesions at the level of the inner 
plexiform and ganglion cell layers, a feature observed in all patients. 
Figure reproduced from: Marinho et al., The Lancet, 2020

Figure: Retinal 
findings in four 
patients with 
Coronavirus 
Disease 2019 
(COVID-19)
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Queensland Ocular Oncology Service 
and QIMR Berghofer 

Study finds new  
clues in uveal 
melanoma

About five per cent of melanomas in the 
eye are caused by exposure to sunlight, 
while the majority are not, a new study 
by QIMR Berghofer and Queensland 
Ocular Oncology Service has found. The 
findings indicate this cancer – uveal 
melanoma – is made up of a number of 
subclasses and could explain why it is 
difficult to treat.

Uveal melanoma (also known as eye or 
ocular melanoma) is relatively rare. About 
175 new cases are diagnosed in Australia 
annually. Many patients will lose an eye or 
sight as part of  their treatment, and the 
cancer will spread to other parts of  the 
body for almost half  the patients.
Co-lead author and head of  QIMR 
Berghofer’s Oncogenomics group, 
Professor Nick Hayward, said the 
researchers also discovered that a 
common anti-cancer gene, named 
TP53, was often switched off  in uveal 
melanoma.
“We hadn’t known the role of  the TP53 
gene in uveal melanoma before this study, 
so our findings open up new avenues for 
potential treatments for this disease,” 
Professor Hayward said. “Identifying 
that this anti-cancer gene is turned off  
in some uveal melanomas improves 
our understanding of  how the tumours 
develop and may provide a target for new 
treatments.”
The researchers sequenced the entire 
genomes of  more than 100 patients 
with uveal melanoma and compared 
the data on DNA mutations with their 
health outcomes.Co-lead author, 
ophthalmologist and Director of  
Queensland Ocular Oncology Service, 

Associate Professor Bill Glasson, said 
uveal melanoma was hard to treat, 
particularly when it metastasised. 
“Understanding that uveal melanoma 
is made up of  a number of  mutational 
subclasses explains why patients respond 
so differently to treatments,” Associate 
Professor Glasson said. “We found that 
tumours in the iris have more mutations, 
which means they are potentially more 
suitable for immunotherapy since a 
high number of  mutations has been 
shown to be a marker of  response to 
immunotherapy in the treatment of  
metastatic skin melanomas.”
Joint first author and QIMR Berghofer 
researcher, Dr Peter Johansson, said the 
study looked at the total number and 
patterns of  mutations to see if  there 
were clues to how some of  the tumours 
may have developed. “We wanted to 
identify mutations in uveal melanomas 
that could be targeted with drugs and 
other treatments because the disease 
is highly resistant to current therapies,” 
he said. “The study indicated the larger 
number of  gene mutations in iris 
melanoma was predominantly caused by 
sunlight exposure. In contrast, there is no 
indication that sunlight plays a part in the 
majority of  uveal melanomas which occur 
in the back of  the eye.”
Dr Kelly Brooks, a researcher at QIMR 
Berghofer and joint first author of  the 
study, said the findings added further 
weight to current general sun protection 
advice. “This study confirms wearing 
sunglasses could help prevent up to five 
per cent of  uveal melanoma cases,” she 
said. “We now really need to turn our 
attention to better understand the details 
of  how uveal melanoma develop, which 
will hopefully lead to new suitable drug 
targets for the other subclasses of  uveal 
melanoma which make up 95 per cent of  
the disease.”
The study results have been published in 
the journal Nature Communications.

Dr Guy D’Mellow 
and QUT 
research project 
on the impact of 
glaucoma and 
driving
An adequate level of  vision is clearly 
a pre-requisite to driving safely. 
In most states of  Australia, both 
visual acuity and peripheral vision 
standards have to be met to allow 
an individual to drive. Many ocular 
diseases can cause problems with 
meeting these standards, one 
such disease is glaucoma. Patients 
with advanced glaucoma may be 
disqualified from driving because of  
poor peripheral vision. There are well 
recorded psychological and physical 
consequences of  loss of  licence, 
particularly in the elderly. This whole 
process underlines the importance 
of  glaucoma being detected and 
treated at an early stage to prevent 
disqualification from driving.

Research has demonstrated 
however that some individuals with 
longstanding visual field loss may 
compensate for this by scanning 
with their eyes and may perform 
the driving task at a near normal 
level. Terrace Eye Centre has been 
involved in research over the past 
nine months with Professor Joanne 
Wood and Dr Alex Black from 
Queensland University of  Technology 
Optometry School, looking further 
into off-road testing of  patients with 
advanced glaucomatous field loss. 
In addition to standard visual field 
and binocular visual field testing, 
patients are undergoing a screen-
based hazard perception test at 
the same time as undergoing gaze 
tracking to assess the level of  
scanning. Hopefully this will shed 
some further light on driving in older 
age group patients with glaucoma.

Obituary for Dr Brian Wilson
It is with deep regret that Terrace Eye Centre was informed 
of  the passing of  Dr Brian Gilmore Wilson in February 2020. 
Dr Wilson was one of  the founding partners of  Terrace Eye 
Centre in the mid 1980’s, along with Dr Frank Sullivan, Dr 
Geoffrey Hoole and Dr Colleen Boreham. Dr Wilson received a 
Churchill Fellowship Award in the 1960’s for further overseas 

study and brought back to Brisbane considerable skills, 
particularly in the techniques for fluorescein angiography 
and glaucoma. He was heavily involved in the education of  
ophthalmology trainees over many years. Always helpful with 
his very well considered advice, this gentle man will be very 
much missed by us all.


