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A normal red retinal reflex can be observed 
by shining a beam of light from an ophthal-
moscope or retinoscope through the pupil. 

The reflex observed is from a partial reflection of 
light from the highly vascularised retina (Tamura 
and Teixeira, 2009). Any parent or clinician taking 
action on observing a white reflex (leukocoria) 
instead of the typical ‘red-eye’ effect as seen in 
photographs may be vital in the detection of retin-
oblastoma or other serious eye conditions. This 
article will discuss how to carry out a red reflex test 
and what to do if an absent or abnormal red reflex 
is suspected. This article is aimed at ophthalmic 
nurses, orthoptists, optometrists and other allied 
professions in ophthalmology who may be the first 
point of contact with any such child.

Retinoblastoma 
Although very rare, retinoblastoma is still the most 
common malignant primary intraocular tumour of 
childhood and the second most common of all ages. 
It is responsible for half of all cases of leukocoria, 
with an incidence of 1/15 000–1/20 000 live births 
(Aerts et al, 2006). The condition is non-gender-
specific and onset is usually within the first 
five years of life. The cause of retinoblastoma is 
varied. It can occur in one or both eyes, and there 
may or may not be a family history. It occurs as a 
result of a genetic mutation of both alleles of the 
retinoblastoma tumour-suppressor (Rb1) gene (Aerts 
et al, 2006). Histopathology shows that fast-growing 

cells undergo a malignant transformation and grow 
to invade the vitreous or subretinal space, or both. 
Tumours can then infiltrate the brain and spinal cord 
via the optic nerve and subarachnoid space, as well 
as penetrating the blood supply into the bone and 
bone marrow (Chintagumpala et al, 2007). 

Vital prognosis is promising and has improved as 
a result of earlier detection and diagnosis, speedy 
referral and prompt treatment. Greater than 90% 
retinoblastoma-free survival is generally achievable 
(Aerts et al, 2006; Sundaram et al, 2009; Kanski and 
Bowling, 2011) but preservation of visual function 
is dependent on treatment success and whether the 
eye can be saved. However, some treatments, while 
saving the eye (and life), can affect visual function. 

The red reflex test
Leukocoria can be detected by viewing a child at 
a working distance of approximately 50 cm with 
a direct ophthalmoscope set to a prescription of 
+2.00D (Figure 1). This should be carried out in a 
darkened room. In order to put the child at ease, it 
is useful to focus the light on the parent’s eyes first. 
This demonstrates that the test is non-invasive and 
painless. This also provides the opportunity to 
determine what the red reflex should be like in the 
child’s particular ethnic group as it can often vary 
with the degree of ocular pigmentation (melanin) 
and may be a cause for misdiagnosis (Muen et al, 
2010). For thorough examination, the reflex should 
be observed in all positions of gaze to confirm that 
the colour is even. In general, the red reflex should 
be symmetrical in colour and intensity in both eyes 
(Tamura and Teixeira, 2009). 

Additionally, it is important to remember that 
abnormal or asymmetric red reflexes can be observed 
as a result of anisometropia or strabismus. In patients 
who have been diagnosed with strabismus, the reflex 
is noticed to be darker in the fixating eye due to 
darker pigmentation from the macula. This is known 
as Brückner’s phenomenon (Roe and Guyton, 1984).

Although leukocoria is the first presenting sign 
in 60% of retinoblastoma cases, the intraocular 
tumour can also present as:
• A recently onset squint (strabismus)
• A change in colour to the iris 
• Deterioration in vision 
• A red, sore or swollen eye without infection. 
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A red reflex test must be carried out for any of these 
presenting symptoms in order to rule out retinoblas-
toma. In particular, children with strabismus often 
wait far too long to be seen by an ophthalmologist; 
this must not be the case if eye cancer is suspected as 
a delay of a few months often means treatment needs 
to be unnecessarily aggressive. 

Table 1 and Figure 2 summarise the presenting 
signs and symptoms of retinoblastoma, how they 
may be described by the family, and the investiga-
tions necessary to support clinical diagnosis.

What to do next
If it is not possible to confidently rule out 
retinoblastoma with a red reflex test, an urgent 
referral must be made for children with (National 
Institute for Health and Care Excellence, 2009):
• A white pupillary reflex, which may be identified 

in photographs (Figure 3) or found on examina-
tion. The health professional should pay careful 
attention to the report by a parent of noticing an 
odd appearance in their child’s eye

• A new squint or change in visual acuity if cancer 
is suspected

• A family history of retinoblastoma and visual 
problems. Offspring of a parent who has had retin-
oblastoma, or siblings of an affected child, should 
undergo screening soon after birth.
Depending on local referral protocol, urgent refer-

rals should be made to the local ophthalmology 
department, Accident and Emergency Department 
or GP, stating ‘suspected retinoblastoma’. It is impor-
tant to be aware that the child may be able to see 
(using the other eye) and will not appear unwell, 
despite having a life-threatening cancer in the eye. 

The speed of referral is vital as a swift referral 
can reduce the long-term impact of the disease 
and treatment of the baby or child. It is recom-
mended that the health professional calls through 
to alert the relevant department and to find out 
the speed with which urgent referrals are seen (in 
some cases it can be longer than two weeks). In the 
UK, if the local ophthalmology department identi-
fies or suspects retinoblastoma, an urgent referral 
is then made to one of two NHS specialist retin-
oblastoma treatment centres—Birmingham Chil-
dren’s Hospital or the Royal London Hospital—
for diagnosis and treatment. Although this cancer 
has a very high survival rate, many children live 
with the consequences of a delayed diagnosis. Late 
diagnosis for a child with retinoblastoma can mean 
loss of one or both eyes, life with an artificial eye, 
a visual impairment or, in some cases, complete 
blindness. In unilateral cases, 70% of children will 
need their eye removed to save their life.

Table 1. Retinoblastoma: presenting symptoms and investigations
Presenting symptom Description by family Investigation

Leukocoria
Intermittently�present�or�seen�in��
flash�photographs

‘Flashes�like�a�cat’s�eye’�
‘Looks�like�a�jelly’�
‘Sometimes�I�can�see�into�the�
back�of�the�eye’

Red�reflex�test

Stabismus ‘Lazy�eye’�
‘The�eye�is�turned�in’�
‘One�eye�moves�independently’

Red�reflex�test

Poor�vision
A�child�with�retinoblastoma�may��
have�always�had�poor�vision�or�it��
may�have�deteriorated

‘Their�eyes�won’t�fix�or�follow’�
‘One�eye�moves�independently’

Red�reflex�test

Red�or�inflamed�eye
This�may�look�like�orbital�cellulitis

– Red�reflex�test

Family�history There�is�a�50%�chance�a�parent�
will�pass�on�the�heritable�form�
of�retinoblastoma�to�their�child.�
However,�not�every�adult�who�
had�retinoblastoma�as�a�child�
will�be�aware�of�the�risks�to�
their�children,�or�may�not�have�
been�told�by�their�parents�what�
condition(s)�they�had�as�a�baby

Red�reflex�test��
Referral�to�a�
retinoblastoma�
centre

Figure 2. Signs and symptoms 
of retinoblastoma (from top 
to bottom): leukocoria; stra-
bismus; red or inflamed eye; 
absent red reflex

Figure 1. A healthy retina (left) and retinoblastoma tumour with vitreous 
seeding (right)
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Breaking the news to parents
If a patient is referred to an ophthalmologist, it is 
appropriate to inform the patient about concerns 
and suspicions, even though a full diagnosis 
cannot be made until the child is seen under 
anaesthetic by a specialist ophthalmologist. This 
can be done by telling a child and his/her parents 
that a specialist eye examination is taken for many 
reasons and that it is important to rule out anything 
serious. It is not necessary to tell the families of 
all patients that eye cancer is suspected, but some 
families will already be aware of and/or know 
about eye cancer as there have been articles in the 
mass media alerting people to the warning signs. 
If parents have such concerns, the health profes-
sional should reassure them that eye cancer is very 
rare and that the signs and symptoms may some-
times be indicative of something less severe. Most 
importantly, inform parents that retinoblastoma 
is treatable and survival rates are extremely high; 
childhood cancers are different from adult cancers 
with which they may be more familiar.

Optician’s protocol on 
suspected retinoblastoma
Although most optometrists are good at recognising 
and referring children with retinoblastoma, 
anecdotally the Childhood Eye Cancer Trust 
(CHECT) is aware of problems where non-medical 
staff in optometry practices can unwittingly cause 
delays. This stems from a lack of awareness and 
understanding of the signs and symptoms of 
retinoblastoma and the need for urgent examination 
to rule out its presence. As a result, staff may either 
give the family a non-urgent appointment or turn 

them away, saying their practice does not examine 
small children, without stressing to the family 
the importance of ensuring the child is examined 
urgently elsewhere. 

In response to this issue, the CHECT developed an 
opticians’ protocol on suspected retinoblastoma to 
be distributed to optical stores. This ensures that all 
practice staff, including receptionists and dispensing 
opticians, are aware of:
1 The most common signs of retinoblastoma (i.e. a  

white or abnormal pupil reflex in a photograph or 
a recently onset squint) 

2 The need for any suspected case to have an urgent 
assessment by a GP or an optometrist. 
The opticians’ protocol on suspected retinoblas-

toma is a one-page summary that describes in lay 
language the key signs and symptoms of retino-
blastoma and the appropriate action required. It 
is approved by the Royal College of Ophthalmolo-
gists and the College of Optometrists, and has been 
adopted by Vision Express and Boots Opticians, 
along with a number of independent optical stores. 

Differential diagnosis
Although retinoblastoma is one of the most common 
causes of leukocoria, it is important to be aware of the 
possible differential diagnoses:
• Congenital cataract
• Coats’ disease
• Retinopathy of prematurity
• Optic disc coloboma
• Myelinated nerve fibres
• Toxocariasis 
• Persistent hyperplastic primary vitreous. 

On rare occasions, leukocoria may be from an 
observation of the normal optic disc, but a patholog-
ical cause should always be actively ruled out. 

Conclusions
Children with retinoblastoma usually show no other 
signs of illness and a red reflex test should be carried 
out in every case of parental concern regarding 
the eyes. If an abnormal red reflex is confirmed or 
there is an inconclusive examination, a prompt and 
appropriate referral should be made. 

Acknowledgement: All images are reproduced with 
kind permission from the Childhood Eye Cancer Trust.

Conflict of interest: none declared.

Further reading and resources
• For more information on the Childhood Eye Cancer 

Trust and the opticians’ protocol on suspected 
retinoblastoma, please visit: www.chect.org.uk

Figure 3. Retinoblastoma is commonly first 
noticed by parents as a white ‘glow’ in the eye 
in a photograph
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• The National Cancer Institute provides informa-
tion about managing the physical and emotional 
effects of retinoblastoma and its treatment:  
www.cancer.gov/cancertopics/types/retinoblastoma

• The American Cancer Society website is a 
resource that can be used to help patients find out 
more about retinoblastoma, including risk factors, 
symptoms, how it is found and how it is treated: 
www.cancer.org/cancer/retinoblastoma

• The Canadian Retinoblastoma Society provides 
support to ensure families impacted by retinoblas-
toma have equal access to support, information 
and medical care: www.rbsociety.ca
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trabismus is a misalignment of the eyes 

that prevents both eyes simultaneously 

focusing on the same object or focal point. 

Two principal defects cause strabismus—a neuro-

logical disorder of the brain’s function when coor-

dinating the eyes, or one or more of the extra-ocular 

muscles failing to have sufficient power to direct 

the motion of one or both of the eyes (Oliver and 

Cassidy, 2005). Strabismus is a common condition 

in childhood, affecting 2.1% of the population 

(Pathai et al, 2010), and has an increased preva-

lence associated with assisted delivery, prema-

ture birth and maternal drug abuse. The reasons 

for this are not well understood but a number of 

possible explanations have been highlighted for 

this increase in pre-term infants, such as the level 

of oxygen therapy administered post birth (Chen 

et al, 2010) and metabolic disturbances (Hellström 

et al, 2003). Strabismus can lead to failure of 

development of binocular vision and amblyopia 

due to insufficient use of the eye during visual 

development. It can also interfere with social and 

psychological development due to the appearance 

of ocular misalignment. 

The management of strabismus in childhood 

requires a multidisciplinary approach with the 

involvement of ophthalmologists, orthoptists, 

optometrists, general practitioners, ophthalmic 

nurses and health visitors. Engagement with the 

parents and child in strabismus management 

is essential in order for effective and successful 

treatment. The aim of this paper is to discuss 

the main issues regarding strabismus: screening, 

occlusion therapy, timing of surgical inter-

vention in infantile esotropia and strabismus  

treatment options.

Background
Strabismus as a condition has changed little 

throughout the years. It was first thought to be a visi-

tation of an evil spirit and has in many countries 

led to ostracism. However, in Southern India stra-

bismus can be considered a blessing and a symbol 

of good luck, causing parents not wanting to inter-

vene against this gift of God (Garnet, 2012). Today 

its aetiology is understood and treatment continues 

to be further developed and revised. Surgical inter-

vention for strabismus was first recorded in 1739, 

when John Taylor determined its relation to a muscle 

abnormality and that it could be treated by dividing 

the extra-ocular muscles. Strabismus onset usually 

occurs before the age of 5 years and most often 

occurs in otherwise healthy children. Research does, 

however, show that it is associated with a previous 

family history of strabismus or amblyopia, prematu-

rity, Down’s syndrome, developmental delay, cranio-

facial syndromes, fetal-alcohol syndromes, unilateral 

ocular disease and cerebral palsy. Ophthalmologists 

recommend a higher degree of surveillance where 

these pre-existing conditions are present (Royal 

College of Ophthalmologists, 2012).

Current treatment  

and current best practice

The Royal College of Ophthalmologists (2012) state 

the aims of strabismus management are:

•  Achieving good visual acuity in both eyes

•  Restoration of normal ocular alignment 

•  Maximisation of sensory cooperation between 

both eyes 

•  Development of binocular vision. 

Amblyopia is a loss in visual function due to 

inadequate or abnormal visual system stimulation. 

Lorenz and Brodsky (2010) list it as the most common 

paediatric visual condition seen in ophthalmic clin-

ical practice in the developed world, affecting about 

3–5% of children. Untreated strabismus leads to 

amblyopia and treatments therefore aim to resolve 

and regain any loss in visual acuity that has taken 

place. 

Strabismus treatment deals with correcting the 

differences between the healthy eye and the ambly-

opic eye. This can be done non surgically by the 

patching method, or by use of atropine eye drops 
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Introduction

A slit-lamp Training-of-Trainers (ToT) work-shop was recently held for ten ophthalmic nurses working in the region of Greater Accra, 
Ghana. The ToT workshop was delivered as an activity 
under the VISION 2020 Link between Korle Bu Eye 
Department in Accra and Moorfields Eye Hospital 
in London.

The VISION 2020 Links programme aims to support 
health service development through the exchange of 
skills and knowledge, and strive towards the goal of 
the global ‘VISION 2020: The Right to Sight’ initiative 
to eliminate avoidable blindness (VISION 2020, 2011). 
Currently, there are 25 VISION 2020 Links between 
UK and African institution eye departments, placing 
a strong emphasis on the development of multidisci-
plinary eye care teams and also within specialist areas.ToT initiatives involve training a small group of care-
fully selected individuals in a certain subject or skill, in 
conjunction with training in teaching and supervisory 
skills. Each member of the ToT group then proceeds 
to replicate this training (Baron, 2006). Due to the roll-
out of knowledge and skills that occurs after the ToT 
course, training sessions by new trainers are referred to 
as ‘cascade training’.

Details and experiences of the slit-lamp ToT course 
were described in the previous edition of International 
Journal of Ophthalmic Practice (Poore et al, 2013). 
This article will focus on the cascade training.
Cascade training
In principle, cascade training has many benefits. First, 
colleague-to-colleague training allows on-the-job 
teaching and supervision. Second, it allows transmis-
sion of knowledge to be appropriate in content and 

pace. Furthermore, it allows a large number of health 
workers to be trained rapidly, at low cost, in their own 
settings and with minimal disruption to clinical prac-
tice (Baron, 2006; Tobias et al, 2012).However, du Toit et al found that for cascade training 
to be effective, it must be well supported (du Toit et al, 
2013). Follow-up by the original ToT trainers ensures 
that newly acquired skills and knowledge are passed 
on effectively, without misunderstandings (Baron, 
2006). In addition, it appears that an understanding 
of the context in which the health worker is based is 
important to ensure that the content of the initial ToT 
is relevant to the setting in which the personnel return 
(du Toit et al, 2013). 

A challenge of ToT initiatives relates to the rapid 
spread of information from a single source to a large 
target population. This multiplication effect can cause 
extensive problems if the information is inaccurate, 
misunderstood, or culturally irrelevant (Baron, 2006). 
Cascade training that is supervised by the original 
trainers helps to ensure not only that the training is 
undertaken, but also that misunderstandings can be 
identified and corrected (Baron, 2006; Capacity Devel-
opment International, 2012).Many ToT programmes outlined in the literature 
focus on the structure and content of the programme; 
but few reflect upon the replication training after the 
trainee returns to his/her own setting or role, distin-
guishing this initiative from others (Tobias et al, 2012). 
In fact, the extent to which cascade training actually 
occurs can be highly variable (Capacity Development 
International, 2012). 

Baron (2006) lists the responsibilities of various 
bodies in ToT initiatives to ensure effective and rele-
vant cascade training occurs (Table 1). 
Background
After the ToT course one trainer from the UK remained 
in Accra for three weeks to help organise, observe and 
assist with cascade training, and to help conduct an 
evaluation of the overall initiative. Ten ophthalmic nurses were involved in the ToT 
course: six were community-based; two were based at 
the Korle Bu Eye Department; and two were educators 
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There seems to be little published research into rates of chalazion (otherwise known as meibomian cyst) recurrence. At the time 
of this audit, nurse-led incision and curette proce-
dure for treatment of chalazia was carried out by an 
ophthalmic nurse specialist at the Mid-Yorkshire 
Hospitals NHS Trust under a specially formulated 
local protocol (2008, updated biennially). An earlier in-house study showed a 97% patient 
discharge rate from nurse-led chalazia surgery, but 
this did not include information for cyst recur-
rence rates, nor reasons for the need to review the 
remaining 3%. No previous local audit documenta-
tion for chalazion recurrence rates following surgi-
cally treated for cyst removal were available for any 
surgical practitioner.  Sowka and Kabat (2007) found 
there to be a national recurrence rate of 0–10%; 
however, these were lifetime percentages, allowing 
for ambiguity as to the means and the length of time 
they had been followed up post surgery.The good practice standard for local recurrence 
is under 10% and this figure is discussed with the 
patient before surgery. This article records chalazia 
recurrence in a small sample over 12 months. Study

Information and statistics used in this paper are 
taken from a larger study that aimed to collect 
surgery recurrence rates and to reflect the nurse’s 
practice, and compliance with the local protocol.A retrospective sample of patients who had been 
seen and surgically treated for cyst removal by an 
ophthalmic nurse in the nurse-led ophthalmology 
surgery clinic from March 2009 to February 2010 

was identified from the Patient Administration 
System. The ophthalmic nurse specialist deter-
mined the total number of cysts treated with inci-
sion and curette surgery, and the numbers that 
recurred within 12 months of treatment (Figure 1). Data were collected with a paper audit form 
designed to reflect the key areas of the local protocol. 
Data analysis was performed by the surgical audit 
team. The competency of the nurse’s practice was 
measured against the standard of the nurse-led trust 
protocol and was found to be good practice. A total of 51 patients were treated by the nurse for 
chalazia using incision and curette surgery. Total 
individual chalazia were 66, as some patients had 
more than one cyst surgically removed during the 
same visit (Figure 2). Due to insufficient records it 
was not known if one cyst was new or a recurrence. 
A decision was made by the project team to include 
this cyst in the audit. Either three or four individual 
chalazia of the 66 cysts recurred. If the ambiguous cyst was a new one, the recur-
rent rate would be 4.5%; if it was a repeat surgery 
the rate would be 6.1%. The percentage average 
is, therefore, 5.3% recurrence. All three resultant 
percentages placed the recurrence rate within the 
local 0–10% target. 
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Abstract 
Chalazia,�also�known�as�meibomian�cysts,�when�surgically�removed�can�recur�
for�a�minority�of�patients.�Current�advice�to�give�to�a�patient�is�that�their�chance�
of�experiencing�a�return�of�the�same�lesion�is�under�one�in�10.�Causes,�reasons�
and�factors�affecting�cyst�development�are�discussed�in�this�paper,�with�the�aim�
of�exploring�how�the�practitioner�can�be�advantaged�by�having�solid�recurrence�
percentage�figures�at�hand�to�give�to�the�patient.

Figure 1. Average chalazion recurrence
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Introduction

P
reparing and supporting a child and their 

family through enucleation (removal of an eye) 

can be a complex process,  which should begin 

immediately following the decision for the surgery, 

and continue as the child develops through different 

phases of their life. Enucleation is a life-changing 

procedure for both the child and their family;  there-

fore, providing carefully planned supportive care, 

which is tailored to each family’s needs as a whole, 

while utilising the different skills of the multi-disci-

plinary team is essential. In this article, the authors 

will explore some of the support required for chil-

dren and families and will demonstrate the model of 

care that The Royal London Hospital retinoblastoma 

service uses to help children undergoing enucleation 

as treatment for retinoblastoma.  

Background
Retinoblastoma is a malignant tumour of the retina, 

which is usually found in children less than 5 years 

of age. It is the most common eye tumour in chil-

dren and occurs in 1 in 20 000 live births. There are  

300 new cases diagnosed each year in the United 

States, and approximately 5000 cases worldwide 

(Ganguly and Nichols, 2012). On average, there are 

40–50 newly diagnosed children each year in the 

UK (Childhood Eye Cancer Trust, n.d.). Retinoblas-

toma can be unilateral (one eye affected) or bilateral 

(both eyes affected). In around 45% of cases there 

can be a genetic cause for this condition. In the UK, 

retinoblastoma is very successfully treated with a 

98% survival rate. The most common presenting 

signs of this condition are leukocoria and strabismus  

(Figure 1) (Childhood Eye Cancer Trust, n.d.). 

 Early diagnosis and treatment of the disease can 

have an impact on the need for enucleation to prevent 

extra-ocular spread. Often, a lack of awareness of 

retinoblastoma amongst health professionals can lead 

to delays in diagnosis, sadly resulting in the tumour 

having already reached a stage when the function of 

the eye has been compromised and surgery becomes 

necessary to save a child’s life (Wallach et al, 2006).  

At diagnosis, eyes will be graded from group A to E 

(Figure 2) (Murphree, 2005). The likelihood that an 

enucleation will be required increases with each 

grade (Ramasubramanian and Shields, 2012). Pres-

ently, around 80% of unilateral patients and 20% of 

bilateral patients will undergo enucleation surgery 

(Parulekar et al, 2012).   

Enucleation has an impact on both family and 

social life and can be a traumatic event for those 

involved (Cooper, 2010). Parents in particular have 

anxiety about how their child will look cosmetically 

once their eye has been removed (Avisar et al, 2011), 

and each individual family adjusts in a different way 

to the physical and emotional change this brings 

(Bowers, 2008). 

There is limited research specifically relating to 

the impact of enucleation on the child and family. 

Therefore, the Royal London Hospital retinoblastoma 

team have developed a programme based on child 

development and oncology research, practice-based 

reflections and personal experiences of caring for 

this unique patient group. The programme combines 

ongoing support, regular communication, with a pro-

active approach for preventing problems at key stages 

in the child’s life. The success of this practice suggests 

an improved experience and better coping skills for 

both the child and their family. Research supports 

the theory that a child and family who have been 

effectively prepared show more robust coping skills 

(Gallagher and Maclachlan, 2001).  

Enucleation
Once a family has been told their child requires 

enucleation, they are faced with the overwhelming 

fear and uncertainty of what lies ahead of them. Typi-

cally, families are given one week from the decision 

Supporting�children�and�families�

through�enucleation

Abstract

Enucleation�(removal�of�an�eye)�is�one�of�the�most�common�treatment�modalities�

for�retinoblastoma.�There�is�very�little�research�into�the�impact�of�this�type�of�

treatment�on�the�child�and�their�family;�however,�it�is�thought�to�be�a�life-changing�

event.�The�Royal�London�Hospital�retinoblastoma�service�has�developed�a�model�

of�care�to�support�families�during�this�time.�Adequate�support�before�and�after�

enucleation�is�crucial�in�helping�to�decrease�psychological�trauma�and�increase�

acceptance�and�coping.�This�article�will�outline�the�model�of�care�and�supportive�

teaching�materials�that�the�multidisciplinary�team�use�to�help�this�patient�group�

through�enucleation�surgery�and�at�different�points�in�the�child’s�development.����
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