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Basics of Visual Development in Children  
Part II: Common Strabismus – Esotropia by Dr Sonia Yuen MB, PHD, FRANZCO

Child with left esotropia. 

Esotropia
“Esotropia” is a term used to describe 
inward turning of  the eyes. There 
are largely three different types of  
Infantile Esotropia: Accommodative, 
Partially Accommodative and Non-
Accommodative. 
Accommodative Esotropia

Left Esotropia

Orthophoria with glasses

Accommodative Esotropia is 
characterized by the following: 
1)  Esotropia completely resolves with 

glasses; 
2)  When the glasses are off, eyes will 

continue to turn inward; 
3)  Strabismus surgery is NOT indicated 

as long as the eyes remain straight 
with the glasses in place; and 

4)  In some cases, esotropia is greater at 
near (close-up work, such as reading) 
than at distance. This subtype 
is referred to as Accommodative 

Esotropia with Convergence Excess 
and is managed with special bifocal 
glasses with the top of  the bifocal 
segment to bisect (cross the middle 
of) each pupil.

Partially Accommodative Esotropia is 
characterized by the following: 
1)  Esotropia is partially but not 

completely improved with glasses; 
2)  When the glasses are off, eyes turn 

inward, more than WITH the glasses 
in place; 

3)  Strabismus surgery is indicated to 
achieve straight eyes with the glasses 
in place; 

4)  After the surgery, glasses will need to 
be continued, as the inward eye turn 
will persist when the glasses are off, 
as anticipated; 

5)  Optimal timing of  the strabismus 
surgery is after the management of  
amblyopia, if  present; and 

6)  As a general rule, early intervention to 
achieve straight eyes is optimal.

Non-Accommodative Esotropia is 
characterized by the following: 
1)  Esotropia is NOT improved with 

glasses; 
2)  Strabismus surgery is indicated to 

achieve straight eyes; 

3)  Optimal timing of  the strabismus 
surgery is after the management of  
amblyopia, if  present; and 

4)  As a general rule, early intervention to 
achieve straight eyes is optimal.

Use of the Glasses for Accommodative 
and Partially Accommodative Esotropia 
need to be mindful of  the following: 
1)  When the glasses are tried initially, 

vision may be blurred; 
2)  However, with persistent full-time 

wear of  the glasses, blurred vision will 
resolve in time; 

3)  Looking over the glasses or sporadic 
wear of  the glasses need to be 
avoided, as the “blurred vision” will 
not improve until the glasses are worn 
effectively (looking through rather 
than over the glasses and worn full 
time); and 

4)  When first trialling the glasses, 
esotropia may appear to have 
worsened particularly when the 
glasses are off, but this is generally 
not concerning and is a natural part 
of  this type of  esotropia.
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Update on Management 
of Corneal Infections
by Dr Sing-Pey Chow MBBS (Honours) BMedSc FRANZCO

Dr Chow will be returning to Terrace Eye Centre in March 2021.

Corneal infections and their complications 
remain a leading cause of  monocular 
blindness worldwide. Prompt diagnosis 
and management is critical in controlling 
infection and inflammation, minimising 
corneal scarring and optimising visual 
outcomes. In the developed world, 
infectious keratitis is often associated 
with contact lens wear while agricultural 
injuries are more common in developing 
countries.
Where possible, it is important to obtain 
a corneal sample to confirm the organism 
prior to starting treatment. Gram stains 
and culture of  corneal samples are 
still the mainstay in the diagnosis of  
bacterial and fungal keratitis. Knowing the 
sensitivities to specific antibiotics is also 
helpful in guiding treatment, particularly 
in complex presentations when the 
patient is not responding as expected. 
Polymerase chain reaction (PCR) is 
now commonly used in viral keratitis to 
confirm diagnosis with high sensitivity 
and is also increasingly used to detect 
Acanthamoeba keratitis. 

Bacterial keratitis
Topical antibiotics remain first-line 
treatment for bacterial keratitis. In 
the primary care setting, an empirical 
approach using monotherapy with topical 
fluoroquinolones such as ciprofloxacin 
or ofloxacin is common and effective. 
It is important to review these patients 
frequently to ensure that they are 
improving.
Given that these conditions can be 
potentially sight-threatening, we always 
advise having a low threshold for referring 
to a corneal specialist ophthalmologist for 
ongoing assessment and management. 
In order to facilitate prompt management 
of  these potentially vision-threatening 
conditions, TEC strives to provide 
emergency appointments readily to 
accommodate these patients.
The role of  topical corticosteroids in 
bacterial keratitis has long been debated. 
Even when antibiotics are adequately 
controlling the infection, final visual 
outcomes can still be compromised 

due to corneal scarring and irregular 
astigmatism. Topical steroids can help 
address these factors by limiting the 
inflammatory response associated with 
infection. However, there are concerns 
that steroids may delay epithelial healing, 
exacerbate corneal thinning or even 
worsen infection.
A recent Cochrane review comparing the 
use of  adjuvant topical corticosteroids 
versus antibiotics alone for bacterial 
keratitis identified 4 randomised 
controlled trials (RCTs). Whilst the 
first three small RCTs did not find a 
difference in visual acuity outcomes 
or healing times between groups; the 
fourth and largest RCT was the Steroids 
in Corneal Ulcer Trial (SCUT). SCUT was 
a randomised, double-masked, placebo-
controlled clinical trial that compared 
adjunctive corticosteroids versus placebo 
in 500 culture-positive bacterial ulcers 
in patients from the Aravind Eye Care 
System in India, Dartmouth-Hitchcock 
Medical Centre in New Hampshire and 
University of  California in San Francisco. 
Patients were randomised to topical 
prednisolone versus placebo after a 48-
hour course of  topical moxifloxacin.
Whilst the overall data did not 
show a difference in outcomes 
at 3 months including visual 
acuity, scar size and rate 
of  perforation, subgroup 
analyses suggest 
that corticosteroids 
are helpful in certain 
subgroups: (i) Patients 
with low vision (counting 
fingers or worse) at 
baseline had 1.7 lines 
better vision at 3 months in 
the steroid group (p=0.03); 
and (ii) Central ulcers involving 
the central 4mm pupil had 
better best spectacle-corrected visual 
acuity (BSCVA) at 3 months (p=0.07) in 
the steroid group. Organism subtype was 
also an important factor when considering 
adjuvant corticosteroid use.

Viral keratitis
Herpes simplex virus (HSV) keratitis is 
the most common cause of  unilateral 
infectious corneal blindness in the 
developed world. It can become chronic 
and recurrent. Quality of  life is often also 
significantly affected. Varicella zoster 
virus (VZV) and cytomegalovirus (CMV) 
are also implicated as causative agents in 
viral keratitis.
It is important to differentiate between 
the different subtypes of  ocular HSV 
before initiating treatment. Management 
of  a classic ‘dendritic’ ulcer seen in 
corneal epithelial HSV is different from 
HSV kerato-uveitis where there is evidence 

of  inflammation deeper in the eye with 
associated swelling of  the cornea. A 
dilated fundal examination is essential in 
every patient presenting with ocular HSV 
to ensure that the posterior segment is 
not involved.
The Herpetic Eye Disease Study (HEDS) 
was a series of  landmark randomised 
double-masked placebo-controlled trials 
that assessed management of  ocular 
HSV. HEDS I compared the use of  topical 
steroids versus placebo in HSV stromal 
keratitis in addition to a topical anti-viral 
agent. Time to infection resolution was 
significantly shorter in the steroids group 
(p<0.001) although visual acuity at 6 
months was similar across groups.
HEDS II examined the role of  prolonged 
oral aciclovir in the prevention of  
recurrent ocular HSV and found that HSV 
recurrence was 45% lower in the aciclovir 
group compared to placebo at 12 
months; this was particularly beneficial in 
patients with a known history of  stromal 
HSV keratitis.
Other oral anti-viral agents include newer 
agents such as valaciclovir, which has 
higher bioavailability than aciclovir and is 
well tolerated. It also has a less frequent 
dosing schedule than aciclovir so patients 
can find this more convenient.
Herpes Zoster Ophthalmicus (HZO) 
is caused by the reactivation of  VZV 
after primary infection. Vaccination of  
older adults with the zoster vaccine is 
recommended to lower the risk of  HZO. 
The Zoster Eye Disease Study currently 

underway will investigate the role of  
prolonged oral valaciclovir as 

prophylaxis for HZO-related 
complications such as 

keratitis and iritis.

Fungal keratitis
While fungal ulcers 
represent a relatively 
small percentage of  
infectious keratitis in 
temperate climates, this 

proportion dramatically 
increases in tropical 

climates. Risk factors 
for fungal keratitis include 
trauma with vegetative matter, 
diabetes, immunosuppression 

and use of  long-term topical steroids. 
Fungal keratitis often has a more 
insidious onset and worse outcomes 
compared to bacterial keratitis, and a 
Cochrane review in 2008 concluded that 
there was no evidence that any currently 
available or investigative anti-fungal 
agents were effective.
Available anti-fungal treatments 
include natamycin, amphotericin and 
voriconazole. Topical natamycin 5% was 
approved by the FDA in the 1960s but 
is limited by its poor penetration into 
the corneal stroma; there has been no 
new approved topical agents since then. 
Voriconazole, a newer-generation triazole 
anti-fungal agent has shown promise as 
it has excellent ocular penetration and 
an extremely high in vitro susceptibility 
profile to common ocular fungal 
pathogens.
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Bacterial keratitis 

Fungal keratitis 



The Swollen Red Eyelid 
by Dr Linsday McGrath BAppSc(Optom) MPhil MBBS FRANZCO

The swollen red eyelid is a common 
presentation to both general practitioners 
and optometrists.
Factors that guide diagnosis and referral 
include acute versus subacute onset of  
symptoms, presence of  pain, palpable 
mass vs diffuse swelling and identification 
of  vision change or loss of  motility. 
The eyelid contains multiple glandular 
structures and tissue types that together 
protect and assist the eye. Diseases 
such as atopic dermatitis, insect bites, 
cellulitis and infections can affect the 
eyelids just as they do skin at other sites. 
Systemic processes such as autoimmune 
disease, metastases and allergies can also 
manifest in the orbital region.
The eyelid can appear swollen because of  
processes in the eyelid, or mass effects 
from the tissues posterior to the orbital 
septum. Prompt diagnosis is vital to guide 
appropriate therapy and avoid vision loss. 
The first step in the approach to a swollen, 
red eyelid is to determine the preceding 
history. A well- defined mass in the lid is 
the most common presenting complaint, 
and is usually secondary to obstruction or 
infection of  the oil or sweat glands which 
populate the lids (chalazion and stye). 
Recent trauma prompts investigation 
for retained foreign bodies or underlying 

infection if  presentation is delayed.
A more insidious onset of  painless 
swelling should prompt investigation for a 
tumour if  unilateral, or a systemic process 
such as Graves disease if  bilateral. Finally, 
superficial or diffuse redness of  the lids 
have multiple differentials, which are 
detailed in the accompanying table. 
Immediate imaging of  the orbits and 
ophthalmology referral are indicated for 
patients presenting with significant vision 
change (not correcting with pinhole), 
reduced ocular motility (or double 
vision) or penetrating trauma. Further, 
patients with suspected herpes zoster 
ophthalmicus should be commenced on 
antiviral medication at the time of  referral, 
to avoid adverse outcomes for vision. 
In patients with suspected preseptal 
or orbital cellulitis, antibiotic cover for 
resistant or atypical organisms should be 
tailored to the patient’s presentation.  
Primary care practitioners can initiate 
therapy for red eyelids, but in many 
cases, Ophthalmology review can be of  
assistance for tissue diagnosis, surgical 
management or hospital admission.  
TEC strives to accommodate emergency 
patients on a short notice if  you are 
concerned about a sinister cause for 
eyelid swelling.
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Disease Pathophysiology Acuity Signs

Superficial Skin Conditions

Atopic Dermatitis Systemic Allergy Acute Raised, Dry Plaque

Contact 
Dermatitis

Local Reaction to Irritant Acute Irritation, erythema, 
oedema

Basal/Squamous 
Cell Carcinoma

Neoplasia Subacute Raised lesion, flaky or 
telangiectatic

Herpes Zoster 
Ophthalmicus

HSV Infection Acute Vesicles with surrounding 
erythema

Inflammatory Processes

Blepharitis Inflammation at base of  
eyelashes

Subacute Irritated lid margin

Chalazion Obstruction of  meibomian 
glands

Subacute Discrete pea-sized mass 
in lid

Dacryoadenitis Inflammation/infection of  
lacrimal gland

Acute Tender mass in upper-
outer lid

Dacryocystitis Inflammation/infection of  
lacrimal sac

Acute Tender mass at medial 
canthus

Local Infections

Orbital Cellulitis Infection of  soft tissues 
of  the orbit, posterior to 
orbital septum

Acute Red, tender eyelids. 
Limited movement, Vision 
changes, diplopia. Can 
have fever.

Preseptal 
Cellulitis

Infection of  the soft tissues 
of  the orbit, anterior to the 
orbital septum

Acute Red, tender eyelids. 
Movements and vision 
normal

Stye (Hordeolum) Infection of  meibomian 
glands

Acute Tender swelling of  lid

References:
Wald ER. Periorbital and orbital infections. Infect Dis Clin North Am. 2007;21(2):393-408 
Gupta A, Stacey S, Amissah-Arthur KN. Eyelid lumps and lesions. BMJ. 2014;348:g3029 
Arbabi EM, Kelly RJ, Carrim ZI. Chalazion. BMJ. 2010;341:c4044

The Mycotic Ulcer Treatment Trial 
(MUTT) 1 is a double-masked 
RCT conducted in India and Nepal 
comparing topical natamycin versus 
topical voriconazole in the treatment 
of  smear-positive filamentous 
fungal ulcers such as Fusarium 
and Aspergillus. The trial was 
stopped early after enrolment of  
323 patients as those randomised 
to topical voriconazole had a 
statistically significant increased 
rate of  corneal perforation or 
therapeutic penetrating keratoplasty 
(p=0.009). MUTT 2 compared the 
role of  oral voriconazole versus 
placebo (in addition to both topical 
natamycin and voriconazole). 
There was no difference in the rate 
of  corneal perforation, need for 
therapeutic penetrating keratoplasty, 
vision or scar size between the 
two groups. Subsequent subgroup 
analysis found a possible benefit to 
oral voriconazole in Fusarium ulcers 
but the oral voriconazole group 
experienced more adverse events 
such as elevated liver function tests 
and visual disturbances. 
Other potential adjuvant therapies 
for fungal keratitis include 
intracameral and intrastromal 
injections of  voriconazole but these 
regimes require well-designed 
RCTs to elucidate their role within 
the fungal keratitis management 
paradigm. 

Looking to the future
Culture-negative keratitis 
remains a significant problem for 
clinicians, particularly in fungal 
and atypical bacterial keratitis as 
these organisms can take weeks 
to culture. The potential use of  
next-generation sequencing (NGS) 
to directly identify and classify non-
human DNA and RNA sequences 
in complex organisms can improve 
diagnostic accuracy of  infectious 
agents. However, availability 
and cost remain barriers to its 
widespread utility at present.
Other potential treatment 
modalities for bacterial and fungal 
keratitis include corneal collagen 
cross-linking (CXL) where the use of  
photochemically activated riboflavin 
has been postulated to have a direct 
anti-microbial effect as well as 
strengthening the cornea to resist 
enzymatic degradation. CXL is 
currently used in the management 
of  progressive keratoconus and 
corneal ectasias. Case series and 
smaller RCTs have demonstrated 
mixed results but larger-scale, well-
designed randomised clinical trials 
are required to fully assess the 
utility of  CXL in the treatment of  
infectious keratitis.
There is still much to learn about 
the optimal management of  
infectious keratitis but prompt 
diagnosis and management remain 
the key to optimising outcomes for 
our patients.
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Macular Holes Q&A
by Dr Michael Hogden BSc MBBS (Hons 1) FRANZCO

Q: What is a macular hole?
A: A macular hole is full thickness 
depletion of  the neural retinal 
tissue in the centre of  the macula.

 
Macular hole shown on OCT.

Q: What are the causes of 
macular holes?
A: Most cases of  macular hole are 
found in older patients and are 
related to abnormal vitreomacular 
traction, which progresses to 
a macular hole formation. The 
pathogenesis and evolution of  
‘primary’ (idiopathic) macular holes 
were first described by Dr Donald 
Gass in 1988. Other secondary 
causes of  macular hole formation 
may include globe trauma, high 
myopia, macular telangiectasia, 
chronic macular oedema and age-
related macular degeneration.
Q: What are the symptoms of 
macular holes?
A: Patients with macular holes 
often describe central distortion 
and blurring of  their vision, which 
contributes to a reduction in their 
visual acuity in the affected eye. 
With larger macular holes patients 
may notice a central ‘black spot’ in 
their visual field.
Q: How is macular hole diagnosed?
A: Clinically, macular holes are 
observed on funduscopy at the slit-
lamp and for small holes it is often 
helpful to use a high magnification 
indirect fundus lens to carefully 
inspect the macular region for 
their presence. The Watzke-Allen 
sign, where the patient reports a 
break or discontinuity in the thin 

slit-lamp beam, as 
it illuminates the 
macular hole is also 
useful to clinically 
confirm the 
presence of  a full 
thickness macular 
break on exam.

Fundus image of Macular hole

OCT imaging has greatly aided the 
diagnosis of  full thickness macular 
holes. OCT also enables other 
common differential diagnoses to be 
excluded, such as lamellar macular 
holes, epiretinal membranes and 
cystoid macular oedema.

Lamellar hole shown on OCT.

Epiretinal membrane with moderate 
vitreoretinal traction shown on OCT.

Q: Can macular holes close 
spontaneously?
A: Yes, Stage 1 macula holes, 
which are defined by the presence 
of  vitreomacular traction only 
and have not yet developed a full 
thickness macular break, may 
resolve completely with release 
of  the vitreomacular traction. For 
Stage 1 macular holes and when 
the patient’s vision is minimally 
affected, close observation with 
serial OCT imaging is often a useful 
initial management approach.
Q: How are macular holes repaired 
and what is the success rate?
A: Generally preferred approach 
to managing macular holes is a 
small gauge pars plana vitrectomy, 
ILM peel and gas tamponade. This 
procedure has over a 90% success 
rate for achieving anatomic macular 
hole closure. The functional visual 
outcomes of  macular hole surgery 
are also very good, although 
influenced by the chronicity of  the 
macular hole and the size of  the 
macular hole at baseline. Pre-
existing macular degeneration and 
other macular pathologies, such 
as retinal venous occlusions, may 
also understandably affect visual 
outcomes post-operatively.
Q: Are there any new advances in 
macular hole surgery?
A: Recently, several different 
techniques have been proposed 
to address the repair of  larger 
macular holes (> 1000μm), which 
typically have reduced success 
rates for anatomic closure. For the 
larger chronic macular holes, the 
inverted ILM flap is generally a very 
useful strategy to achieving the 
desired anatomic outcome. Other 
novel published options for the 
repair of  very large chronic macular 
holes include amniotic membrane 
grafting and autologous retinal 
transplants.

There is no doubt that 2020 was a challenging 
year. The COVID-19 pandemic was 
unprecedented, and Ophthalmologists around the 
world were forced to make challenging decisions 
with respect to the provision of care to patients. 

Oculoplastic Care 
in 2021 – COVID 
and Beyond…
Dr Matthew Cranstoun  
MBBS BSc GradDipOphthSci FRANZCO

Even with the exceptional work of  the clinicians 
and scientists who developed the various 
vaccines available for the virus and the 
community who have sacrificed and quarantined 
to prevent spread, it seems as though COVID-19 
will remain a significant part of  our lives for the 
near future. 
Survey results published by the Centre for Disease 
Control in the United States in 2020 indicated 
that 10% of  Americans were delaying or avoiding 
acute emergency care and up to 40% routine 
medical care due to concerns about COVID-19. 
Avoidance of  care was more prevalent among 
adult carers, persons with underlying or chronic 
medical conditions, older persons and those with 
a disability. This delay in accessing medical care 
has been shown to significantly increase morbidity 
and mortality associated with treatable and 
preventable health conditions such as cancer.
With the exception of  the ocular oncology service, 
there is no other subspecialty in Ophthalmology 
that has to deal with as much life- and sight-
threatening malignancy as Oculoplastics. Cancer 
of  the eyelids and ocular adnexa is common. 
For example, approximately 20% of  all primary 
cutaneous basal cell carcinomas occur in the 
eyelid and periocular region. And as is the case 
in managing most malignancy, early diagnosis 
and treatment typically result in best outcomes 
for patients. 
As well as the reluctance of  patients to seek 
medical care, other challenges that have been 
faced by Oculoplastic surgeons around the world 
during the COVID-19 pandemic include: the high 
risk of  surgeons acquiring or transmitting the 
disease from virus being shed from conjunctival 
and nasal mucosa in infected patients, the 
higher rate of  general anaesthetic required 
for oculoplastic procedures and the risk of  
transmission through aerosolization with this 
form of  anaesthetic, and the need for prolonged 
hospitalisation with oculoplastic procedures. 
At TEC, the Oculoplastics team has been working 
hard to adapt to the changing environment in 
order to continue providing the highest standard 
of  care and safety to patients with oculoplastic 
and adnexal disease during the COVID-19 
pandemic. In addition to providing all of  the 
requirements for a thoroughly COVID safe clinic 
and adhering to national and international 
guidelines, we are also constantly innovating new 
ways to minimise the risk of  virus transmission 
and decrease the burden of  care for our patients. 


