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New Beginnings
With great pleasure, I would like to welcome you to our first
issue of the British Undergraduate Journal of Ophthalmology
(BUJO). BUJO - official journal of the British Undergraduate
Ophthalmology Society (BUOS). This is an exciting venture
aimed at the medical students, foundation year doctors and
non-specialists interested in ophthalmology.
BUJO is a peer-reviewed journal, and will be a regular online
publication, twice a year in the first instance. In conjunction
with the resources on the society website and events, the
journal aims to provide an opportunity to share information
and research, as well as promote academia within the young
ophthalmic community. Contribution of original ideas,
research, audit, reviews, case reports, elective reports are
welcome from all those involved in this multi-disciplinary field.
Submissions are not limited to these specific publication types
and your novel suggestions will be considered.

Message from the
Royal College of
Ophthalmologists

I would like to express my gratitude to the Editorial team and
Board of Reviewers for supporting this publication and
ensuring the integrity of this journal. I would also like to thank
Mr Larry Benjamin, Mr Phil Murray, Professor John Forrester,
Mr Bruce James and Professor Emad El-Omar for their
invaluable advice.

This exciting new publication is a fascinating mix of helpful career guidance, up to
date scientific news, electives information
and articles relating to all manner of
ophthalmic related issues.

Dr Farihah S Tariq
Editor-in-Chief, BUJO
President, BUOS

There does not seem to be a problem
attracting people into Ophthalmology at
present but it is very useful to have this
sort of overview of the specialty and all
credit to Farihah and her team for putting
it together. I am sure she would be happy
to hear from potential contributors about
possible future articles which would be of
interest to undergraduates and foundation
year doctors who are interested in this
endlessly evolving specialty.

Mr Larry Benjamin
Consultant Ophthalmologist
Stoke Mandeville Hospital, Oxford

Foreword
It is a great honour to be invited to write this foreword for the first BUOS journal. BUOS,
started in 2010, is the national society for medical students and junior doctors interested in
ophthalmology. It is a dynamic society organising research meetings and lively ophthalmic
conferences. Exposure to the exciting field of ophthalmology is often limited in the crammed
medical student curriculum and the society helps fill the gap for those who wish to find out
more about the speciality. Now the first journal of the society is published. Well thought out,
it includes review articles on ophthalmic topics, case reports which all medics enjoy reading,
research articles, reports on electives and careers. Learning points and multiple choice
assessments are included to ensure the reader has grasped the essence of the text. The articles
are beautifully illustrated, making good use of the luxury permitted by modern digital imaging
and on-line publication.
The elective reports dramatically demonstrate the need to think about eye care with a global
perspective. It is possible, as one becomes immersed in the rapid evolution of the specialty
over the past 30 years in our own country to forget the huge benefits that relatively simple
eyecare may bring to deprived populations. Developing laser technology; the advancement in
therapeutics, outlined for example in the article on vascular endothelial growth factor; and the
development of even more advanced techniques to improve the outcome of cataract surgery
do not outshine the delivery of more simple high volume eye care, resulting in dramatic
improvements for many people in economically poorer countries. As Sophie Poore points out,
even the provision of simple glasses may have a huge impact. Electives are an excellent way to
see this at first hand and to experience some of the difficulties in educating people about
treatable causes of blindness and other problems associated with the delivery of eye care in
countries with limited infrastructure and resources. The summaries at the end of the elective
reports give valuable first-hand information on how to organise an ophthalmic elective, adding
further to the information available at medical schools.
With the need to make choices fairly early on in a medical career, it is difficult for medical
students, with perhaps little exposure to ophthalmology, to know what it is like to be an
ophthalmologist. The excellent interview with Sabrina Shah-Desai explores one branch of the
specialty and suggests how a career develops. One way to gain a personal insight into an
ophthalmic career is to work in a foundation year post. The sort of experience gained in these
posts is well described in the article by Huzaifa Malick. Andrew Malem describes the
microsurgical skills course he attended, another valuable way to get some practical experience
of the specialty. It may also give an introduction to computer simulation for cataract surgery
and if your deanery has the equipment, you can continue to extend your skills locally.
Particularly commendable in this first issue of the journal is the consideration of the patient’s
(or in this case parent’s) perspective of eye disease. It is all too easy, as one grapples with a
new specialty, to forget that there is always someone just like you at the other end of the
ophthalmoscope.
The editorial team deserve warm congratulations for putting together this e-journal. The
authors should also be congratulated for submitting well-written articles and papers. The
standard both of content and presentation is enormously high; it makes a really interesting
read. I am eagerly awaiting the next issue.

Bruce James MA DM FRCS(Ed) FRCOphth
Consultant Ophthalmologist
Head of the School of Ophthalmology Oxford Deanery
Patron of the British Undergraduate Ophthalmology Society

Ocular disorders in Marfan’s Syndrome
Fred Clough1, Sonia Szamocki2, Alex Ferdi1, Andrew Coombes3

Abstract
Marfan’s syndrome (MFS) is an autosomal dominant connective tissue
disorder where ophthalmic problems are often the presenting symptom in
childhood. Diagnosis is based on established criteria outlined by expert
opinion in 1996, known as the Ghent criteria. These criteria have recently
been revised, and place more weight on two cardinal features of MFS:
ophthalmological and cardiovascular pathology. Ophthalmologists thus
have a prominent role to play in both diagnosis and lifelong care for MFS
patients. This article aims to outline the presentations of ocular pathology
and diagnostic challenges for aspiring ophthalmologists who will be key
members of the multi-disciplinary team in future. In light of the revised
Ghent classification, ophthalmology trainees must have a low threshold
for investigation of a suspected MFS patient with a working knowledge of
the diagnostic criteria. This will allow prompt correction of the sight
threatening complications of MFS and early initiation of long- term
monitoring of the life-threatening cardiovascular complications.
Keywords: marfan’s, ghent nosology, ectopic lentis, marfanoid habitus,
pathological myopia
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component of elastin, a structural protein.1
MFS has a prevalence of approximately 5 per 100,000. Those
affected often have the classical marfanoid features of tall stature,
scoliosis, chest wall deformities, acetabular protrusion, arachnodactyly
and a resultant association with pneumothoraces (Figure 1). The
cardiovascular

complications

include

valvular

insufficiency,

aortic

aneurysms and dissection, aortic root dilatation and mitral valve

Dr Fred Clough;

prolapse.2 Dural ectasia, a weakening of the dural sac connective tissue,

fredclough@gmail.com

is the main CNS-related manifestation of MFS, causing headaches, back
pain and other neurological symptoms. Ophthalmologists are familiar
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with MFS as it can seriously affect vision, through the characteristic
supero-temporal bilateral lens subluxation, as well as its associations
with cataract, myopia, retinal detachments and early onset glaucoma.3
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MFS in the media

was famously almost 6 ft 4 tall by the age of 17, which

MFS has attracted media attention in recent years

was particularly unusual in the 19th century. He was

with

the

also described as having a ‘strange shaped chest’

presence of the disease in celebrities past and

physicians

‘spider- like legs’ and ‘loose joints’ by friends and

present

physicians

who

and

historians

demonstrate

postulating

the

characteristic

alike,

which

seemed

to

fit

the

morphological features. Perhaps the most well-known

morphological description of MFS.

of these is the swimmer Michael Phelps, whose

suggested

dominance in his sport must, in part, be attributed to

commonly blurred in photographs

because he

his tall stature, and wide arm span, both features of

suffered

causing

MFS. He assures us in his autobiography that this is

characteristic ‘nodding dog’ or De Musset’s sign. The

not the case, but in doing so he has unintentionally

debate was re-ignited with the discovery of the

raised the profile of this rare condition.

causative genetic defect in 1991 and lead to a number

that
from

Lincoln’s
aortic

It was also

facial

features

regurgitation,

were
the

Moreover, since 1954 a debate has raged since

of attempts to retrieve his DNA from clothing and bone

paper published in the Journal of the American

fragments, all to no avail. More recently it has been

5

Medical Association suggested that Abraham Lincoln

decided that there is not enough conclusive evidence

may well have suffered from this condition. Lincoln,

to support the retrospective diagnosis of MFS in
Abraham Lincoln, but the speculation has nonetheless
brought the disease into the public eye.

Diagnosis
Whilst there is a known associated genetic mutation,
the diagnosis of MFS remains clinical despite the fact
that

the

condition

heterogeneous.

is

notoriously

Molecular

phenotypically

approaches

and

identification of the FBN1 gene can aid in the
diagnosis of MFS in pre-symptomatic individuals and
prenatally.2,6 However, currently the genetic testing
reveals only a high correlation rather than causality,
and there is association with the FBN1 gene and
several other similar disorders such as familial ectopia
lentis,

familial

aortic

aneurysm

and

congenital

contractural arachnodactyly. With this level of overlap
between disorders, the testing provides less than 90%
sensitivity, a low level of specificity and is a costly
process. Hence, diagnosis has been shown to be
most successful through history, examination and
investigation with a slit lamp and echocardiogram. 7
MFS diagnostic criteria was first classified as the
Berlin criteria in 1988, followed by the Ghent
classification in 1996.8 The classifications have been
Figure 1 | Marfanoid appearance.

4

Features include tall, slender

stature, arachnodactyly, pectus deformation, arm span>height. Glasses
suggest myopia and there is evidence of facial features of MFS Reproduced courtesy BMJ.
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revised to reduce risk of over-diagnosis using a set of
major and minor criteria, and in 2010 a revised Ghent
classification system was adopted.

The ocular

BUJO | VOL 1 I ISSUE 1 | JUNE 2013

features of MFS have always been played an

MFS, of which aortic root aneurysm and ectopia lentis

important role in the accurate diagnosis of the

are the cardinal clinical features (Table 1). In the

disease. There is variation in the development of the

absence of any family history, the presence of these

pathognomic features of MFS over time, and the

two manifestations is sufficient for the diagnosis of

ocular pathology tends to be among the earlier

MFS.9,10

features to develop. In particular, myopia is often the
first

thing

noticed

by

the

patient,

hence

ophthalmologists have a key early role in the

Ophthalmological Problems

diagnosis and subsequent management of MFS

The extent of ocular pathology relates to a deficiency

2

patients. Ectopia lentis makes up one of the major

in the structure and function of FBN1-containing

features of the diagnostic criteria, whilst in the past

microfibrils, which are present in the cornea, scleral

increased axial length of the globe – causing myopia,

stroma, zonular fibres, iris and ciliary body, Bruch’s

and a hypoplastic iris or ciliary muscle – have made

membrane, choroid and vitreous.11 FBN1 is a force-

up minor criteria.

The Ghent classification was

bearing structural protein that provides elasticity and

revised by a multi-national panel in 2010, and the

tensile strength and is crucial to maintaining structural

outcomes have subsequently placed more emphasis

integrity. MFS is the most frequent cause of heritable

on the cardiovascular and ocular manifestations of

ectopia lentis, occurring in 75% of patients. Myopia
occurs in 28% of MFS patients and retinal detachment

Table 1 | The Revised Ghent criteria 9

in

In Absence of Family History:

Aortic root dilatation/dissection + Ectopia Lentis = MFS

Aortic root dilatation/dissection + FBN-1 mutation =MFS

Aortic root dilatation/dissection + *systemic score >7 =
MFS

displacement

In Presence of Family History:

Ectopia Lentis + Family History = MFS

Systemic score >7 + Family History of Marfan’s = MFS

Aortic root dilatation/dissection + Family History = MFS
*Systemic Score

Points

approximately
or

5-11%.11

Ectopia

malpositioning

of

lentis
the

is

a

lens.

Classically, the direction of lens dislocation occurs in a
bilateral, symmetrical, and superior temporal pattern
(Figure 3). It is considered to be dislocated when it
lies outside of the lens patellar fossa, floating freely in
either the vitreous, the anterior chamber (AC) or
directly apposed to the retina. Lens dislocation occurs
due to a dysfunction of the zonular fibres of the lens
and hence why it tends to be bilateral, symmetrical

Wrist and Thumb sign

3

and non-progressive.12

Pectus carintum

2

clinically if there is significant dislocation with a either

Hindfoot deformity

2

new onset of monocular or binocular diplopia. Mild

Pneumothorax,

2

subluxation can be monitored where no visual

Protrusio acetabula

2

disturbance is evident. Severe dislocation requires

Dural Ectasia

2

surgical intervention in order to avoid amblyopia, with

Reduced upper segment to lower segment ratio AND no
severe scoliosis

2

lensectomy and correction with contact lenses or

Scoliosis or thoracolumbar kyphosis

1

for

Reduced elbow extension

1

glaucoma, visual impairment and refractive error not

Facial features (3/5) (dolichocephaly, enophthalmos,
downslanting palpebral fissures, malar hypoplasia,
retrognathia

1

suitable for optical correction. There is a higher risk of

Skin striae

1

inflammation, glaucoma and post-operative retention

Myopia >3 diopters

1

of lenticular material may contribute to ocular

3 | bujo.buos.co.uk

The patient may present

replacement of an intra-ocular lens. The indications
lensectomy

include

lens-induced

uveitis,

complications in MFS due to the weak connective
tissues,

causing

ocular

instability.

Lens-induced

BUJO | VOL 1 I ISSUE 1 | JUNE 2013

male patients. It is a particular diagnostic challenge as
the small pupils and lens abnormalities make
visualization with a slit-lamp more difficult. It is thought
that the longer Marfanoid eye is associated with
earlier liquefaction and detachment of the vitreous,
and the dislocated lens can exert traction which leads
to retinal tears.17

Glaucoma is also a known ocular

manifestation of MFS, most commonly open-angle
glaucoma. Other types include chronic angle-closure,
phacolytic and neovascular glaucoma. In phacolytic
glaucoma, a posterior dislocation can cause shear
stress on the vitreous with resultant vitreous traction
Figure 2 | The wrist and thumb sign. This is where top of the
thumb covers the little finger when wrapped around the wrist of the
other hand. Image reproduced courtesy of National Marfan Founda-

and leakage of lens protein into the vitreous causing
inflammation. It is thought that the mechanism behind
angle closure can be either due to pupillary block via

hypertension, inflammation and corneal oedema.13

an ectopic lens or vitreous brought forward by

The technique for lensectomy is also modified in the

dislocation. Chronic angle closure may be precipitated

MFS eye where fewer zonular fibres or complete

by the formation of peripheral synecheae and

dislocation may require that the intact capsule be

attachment to adjacent tissues of the lens.18 There

excised.14 Lack of capsular support necessitates

have been isolated case reports where chronic

either an anterior chamber lens or iris-clip lens.

anterior lens subluxation has been misdiagnosed as

Modern lenses have fewer complications than a

primary

sutured lens into the ciliary sulcus which carries a

treated with conventional medical therapy and laser

higher risk of endophthalmitis and rupture.15 Another

iridotomy/iridoplasty in the first instance, but the

alternative is to leave the eye aphakic and use contact

dislocated lens is left undiagnosed resulting in a

lenses instead. MFS is also associated with a

chronically recurring raised IOPs, with predictable

flattened cornea and increased axial length and

effects on the optic nerve. In extremely rare cases

therefore myopia. Elongation of the globe is known as

anterior lens dislocation has resulted in acute angle-

posterior staphyloma and results from scleral thinning.

closure glaucoma secondary to a pupillary block. A

angle-closure

glaucoma20;

patients

are

Myopia is found in 38-44% of patients as opposed to
ectopia lentis which is found in 50-80%. It can be
treated using spectacles or contact lens correction,
however this cannot reverse or arrest the progression
completely.

The

use

of

laser-assisted

in-situ

keratomileusis (LASIK) as a treatment alternative is
also contraindicated as the cornea may continue to
change shape throughout the patient’s life. Myopia is
a minor criterion for the Ghent nosology, and its
incidence is even higher with ectopia lentis and retinal
detachment in MFS patients.11

The most serious

complication of MFS is retinal detachment, which is
most frequent in the presence of ectopia lentis. This

Figure 3 | Ectopia lentis bisecting the pupil in MFS on slit lamp

can occur bilaterally and tends to occur in younger

examination.16 Image reproduced courtesy of EyeRounds.org.
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small number of case reports have suggested that
these patients should be treated with laser iridotomy
followed by surgical lens extraction.

21

Indeed, in true

anterior lens dislocation the use of miotics has been
shown to exacerbate the pupillary block by allowing
further forward movement of the lens. Correctly
diagnosing a dislocated lens as the cause of angleclosure

glaucoma

is

therefore

importance in these patients.

22

of

paramount

Glaucoma secondary

to lens subluxation has also been described in similar
inherited conditions including homocysteinuria and

Table 2 | Ophthalmological Problems in MFS
Ectopia Lentis
Retinal Detachment
Glaucoma (open-angle, chronic angle closure,
phacolytic and neovascular)
Strabismus
Myopia
Iridodenesis (tremulous iris)
Flattened corneal curvature
Early onset cataracts
Astigmatism

Weill-Marchesani syndrome. Some advocate the use
of

prophylactic

iridotomies

in

these

patients,

something which may be worth considering in highrisk MFS patients.23

Conclusion
With greater emphasis on the ocular complications of
MFS and a renewed recognition of the role of
ophthalmologists and orthoptists, it may be possible in

Discussion

future to identify these patients early and follow them

Visual complaints are frequently the first presentation

closely, providing greater patient education and an

of MFS. Usually, this complaint is related to myopia,

improved long-term prognosis. MFS patients are

therefore ophthalmologists or opticians are frequently

challenging for the ophthalmic surgeon, as a result of

the first involved.20 Subluxation usually develops in

them being young patients with thin sclera and poorly

early childhood but may first appear in the second

dilating pupil, making retinal examination more difficult

decade. Therefore, this places responsibility on

- in particular detecting peripheral and posterior

ophthalmologists, as prompt diagnosis is essential to

breaks in integrity. However, improved surgical

helping tailor patient management in order to minimise

techniques

the risk to sight.

21

and

an

emphasis

on

the

current

For example, early detection and

recommendation of annual follow up by paediatric

correction of refractive errors prevents amblyopia,

ophthalmologists to prevent amblyopia and to detect

whilst correction after the ages of 8-12 years is

refractive errors will ensure that new problems are

unlikely to restore visual acuity. A key part of the

detected early and sight preservation is increased. 

ophthalmic community’s role should be devoted to
counselling and patient education, in terms of
promoting understanding and awareness of riskier

Acknowledgements

behaviours; for example, since ocular stability and

The authors would like to thank BMJ, EyeRounds.org

strength are compromised in MFS, contact sports or

and Marfan Foundation for granting permission to use

activities that include jolting the body should be

the images.

actively discouraged or at least mitigated. Anisotropia
and anterior chamber abnormalities are further
important

considerations

for

management.22

Moreover, techniques such as vitreolensectomy with
laser prophylaxis will remain crucial in the prevention
of retinal detachment, and in some patients this can
be effective in improving visual acuity.21
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LEARNING POINTS


MFS is a complex systemic disorder whose diagnosis remains primarily clinical.



Much responsibility is placed on ophthalmologists as the first presentation of the disease is often associated with
ocular pathology and there is potential for ongoing ophthalmological problems.



It is imperative that ophthalmology trainees have a working knowledge of the condition, the Ghent criteria and the
investigations that need to be carried out in suspected cases.
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Test Yourself
1.

The diagnostic criteria for Marfan’s syndrome are
known as the:
(a) Brussel’s criteria
(b) Ghent criteria
(c) Lincoln criteria
(d) Quebec criteria

2.

Within the diagnostic criteria are the following
except:
(a) Pneumothorax
(b) Femur Sign
(c) Dural Ectasia
(d) Protrusio acetabula

3.

Which of the following is the most commonly occurring ocular manifestation of Marfan’s?
(a) Amblyopia
(b) Myopia
(c) Ectopia lentis
(d) Cataracts

4.

In what direction does the lens most commonly
dislocate?
(a) Anterior
(b) Superior-temporal
(c) Supero-nasal
(d) Infero-nasal

LEARNING POINTS
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It is imperative that ophthalmology trainees have a working knowledge of the condition, the Ghent criteria and the
investigations that need to be carried out in suspected cases.
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How to take an ophthalmic history
Anna Louise Pouncey1, Peggy Frith2

Abstract
As with other specialties, a detailed history and through examination is
essential in diagnosis. A methodical approach should be employed
when taking an ophthalmic history and conducting an examination. This
article provides the basic structure of an ocular history, an approach to
common presentations, and highlighting the early warning signs of
severe pathology. Clinical note taking and customary abbreviations are
can be daunting for the unexperienced and are illustrated by an example
clerking.
Keywords: red eye, history, slit-lamp examination

Introduction
History and examination of the eye can be rewarding, as it often
sufficient to quickly reach a diagnosis. Due to the eye’s intrinsic
complexity, the ocular assessment has multiple requirements; and the
process is further complicated by interaction of the visual system with
neurological and systemic disease. However, a methodical approach;
building from an archetypal medical history framework, and examining in
anatomical order–from the anterior to the posterior part of the eye–
greatly simplifies this.1 Figure 1 illustrates typical note taking for the
ophthalmic history and examination, is provided with explanation of the
common abbreviations.

History of presenting complaint
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Initial investigation of the presenting complaint requires, core questions,
questions directly targeted to the presentation, and red flag questions to
rule out severe pathology.
The cornerstones of the ophthalmic history are: assessment of the
patient’s visual function, the symptoms affecting the eye and surrounding
orbit, and the systemic status of the patient. For every patient, ask about
symptoms of visual loss or discomfort and their severity. Elucidate the
time of onset and progression of pathology, the precipitants, and any
alleviating or aggravating factors.2,3 It is important to determine whether
one or both eyes are affected and which is most severely affected.
Enquire about changes to the appearance of the eye and surrounding
orbit and the presence of associated systemic symptoms such as
nausea, headache or rash.1 Also gain an idea of the patient’s normal
vision, asking if they wear glasses or contacts, and determine their level
of visual function, occupation and driving license. This forms a broad
picture and more specific questions can then be asked dependant on a
working differential diagnosis.4
Red eye is the most common presenting complaint, and so is
discussed more fully. It is generally caused by inflammation, infection,
trauma, or raised intraocular pressure.5 Ask about trauma with a blunt or
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Figure 1 | Typical ophthalmic history and examination clerking.
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penetrating object, or from chemical exposure. Injury
from small high-speed projectiles may not be recalled
by the patient, e.g. from metal work.2 Assess the level
of discomfort. Due to it’s high nociceptive innervation,
corneal damage, such as an abrasion, causes
extreme pain. This occurs with epiphora, blurred
vision and a ciliary flush, which is a reflex vasodilation
of blood vessels around the cornea, in the limbal
episclera.2 If there is a history of recent surgery or
penetrating trauma, consider endopthalmitis, an
intraocular infection, which is a medical emergency,
and causes pain, reduced vision and conjunctival
inflammation.
Specific presentation of an infection is dependant
on the anatomical location and also the agent.
Infection of the conjunctiva causes mild discomfort
and discharge, which blurs the vision but clears on
blinking. Inquire about the nature of any discharge;
allergic conjunctivitis is often white and stringy, viral
infection it is typically watery, and bacterial infection,
particularly chlamydial, is mucopurulent.5 As with
trauma, corneal infection causes severe pain and
photophobia. Cases are most commonly precipitated
by contact lenses, so determine contact lens type,
usage, and hygiene. Also inquire about infection in
close-contacts, previous episodes, and immunological
status. Pain is disproportionately excruciating in cases
of acanthamoeba keratitis.2 Assess the patient for
rashes and skin changes. Herpes zoster presents with
a dermatomal distribution of a painful, blistering rash,
and Hutchinson’s sign, a rash on the nose, indicates
involvement of the nasociliary branch which,
increases the likelihood of globe involvement.
Oedema, proptosis and reduced visual movements
are found in orbital cellulitis, which is a medical
emergency. More mild infection, such as blepharitis, is
associated with acne rosacea and atopic dermatitis
and induces mild irritation and itching which is often
chronic, severe forms may result in a red eye.2,3
Inflammation without infection has multiple causes.
Ask about a history of atopy and seasonality of
symptoms in cases of suspected allergic conjunctivits.
Scleritis and uveitis are associated with several
inflammatory autoimmune diseases, so ask about
systemic symptoms, arthritis and GI upset. 2,5 In cases
of acute angle closure glaucoma, the raised
intraocular pressure will cause acute onset of blurred
vision, corneal clouding, rainbow haloes around lights,
severe pain and a red eye.5 Prodromal episodes may
occur, often in situations when the pupil is dilated, and
it is a medical emergency.
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When investigating visual loss establish whether the
onset is sudden or gradual. Gradual visual loss can be
caused by clouding of ocular media, such as cataract,
by dry macular degeneration, optic nerve
compression, and by retinal dystrophy. 2 Diabetic
retinopathy is often asymptomatic until an advanced
stage, so it is important to screen with retinal
photography and examination in these patients. 3 For a
presentation of sudden visual loss, establish whether
the loss is painful, more common in inflammatory
causes, or painless, which is often associated with
vascular
pathology,
retinal
detachment
and
neurological disease. If visual loss is temporary,
causes such as migraine, retinal artery embolism or
raised intracranial pressure should be considered.
Determine the character of the visual loss. Loss of
colour, especially red, is common in optic neuritis,
whereas difficulty in low light may be associated with
a retinal dystrophy. Visual fields hold valuable
information. A central scotoma is more associated
with macular pathology, and an arcuate scotoma is
typical of glaucoma. Retinal detachment is often
described as a curtain that when advanced falls
across the midline.2,3
For a presentation of diplopia, ask about the
duration of any double vision, the direction and
whether it is present when one eye is covered. Ask
about a history of trauma, thyroid disease, diabetes
and hypertension. Consider the possibility of a spaceoccupying lesion and examine for presence of
asymmetry, proptosis or neurological symptoms.
Monocular causes include cataract or corneal
aberration. Intermittent double vision, occurring when
tired, may result from a decompensated squint and a
diagnosis of myasthenia gravis should also be
considered.2,3
Red Flag questions are important to pick up the
early signs of serious pathology. Ask every patient
about floaters and flashing lights, which are
associated with retinal tears and detachment4. Seeing
haloes around lights is caused by corneal clouding
and is associated with an acute rise in intraocular
pressure. A history of headaches, scalp tenderness,
jaw claudication, polymyalgia and weight loss, is
indicative of giant cell arteritis, which, without
treatment, can rapidly cause irreversible visual loss 4.
Repeated transient visual loss may be amaurosis
fugax, a sign of embolism from carotid artery disease
that may precede a stroke, or may be a symptom of
raised intracranial pressure and cerebral pathology. 2,3
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Past Ocular History

Drug history

For past ocular history it is important to ask
specifically about the patient’s baseline vision, such
as use of visual aids and amblyopia. This enables
understanding of the severity of the patients visual
deterioration, and can indicate susceptibility to ocular
pathology. High myopes are predisposed to posterior
vitreous detachment and retinal tears, while
hypermetropes have a higher risk of acute angle
closure glaucoma. Inquire about previous diagnoses,
clinic visits and medical conditions such as recurrent
inflammation, glaucoma and diabetic eye disease.
Determine on going medical treatment, such as eye
drops, laser or intraocular injections. Contact lens use
and refractive surgery such as LASIK (Laser-Assisted
in-situ Keratomileusis) is becoming increasingly
common. Inquire about ocular surgery such as
cataract surgery and trabeculectomy, and about
ocular trauma, secondary complications of which
include intraocular infection retinal tears, cataract and
glaucoma.2,3,4

Drug history should include any allergies, current use
of topical medications such as beta-blockers for
glaucoma, and systemic medications.1,2,4 Some drugs,
such as steroids, hydroxychloroquine and ethambutol
have ocular side effects. Adverse reaction to
benzalkonium chloride or other preservatives in eye
drops is fairly common and can cause an red, itchy
eye. Alpha-blockers used for benign prostatic
hypertrophy can prevent full dilatation and cause
intraoperative floppy iris syndrome, which may
complicate cataract surgery.

Past Medical History
Past medical history is important as many systemic
diseases manifest in the eye. A good cardiovascular
profile, taking into account hypertension, cholesterol,
atrial fibrillation, myocardial infarction and previous
stroke will help to determine risk of ocular vascular
disease.4 Subconjunctival haemorrhage may be
associated with hypertension or a blood coagulation
disorder or pharmacological treatment such as
warfarin. Endocrine disorders such as diabetes and
hyperthyroidism have well known ocular involvement,
and inflammatory diseases, such as rheumatoid and
sarcoid, may cause ocular inflammation, such as
keratoconjunctivitis
sicca
and
uveitis.2,3
Immunodeficient
patients
have
increased
susceptibility to infections such as CMV retinitis, TB
and toxoplasmosis. Infection with HIV also carries
ocular complications such as HIV retinopathy and
immune recovery uveitis. The eye may also be the
first presentation of carcinoma or metastasis, either
through orbital or intraocular infiltration. Systemic
disease may also impact the pharmacological
treatment options. Prior to prescription of betablockers it is important to enquire about diagnoses of
asthma, COPD or heart block.4
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Family history
Visual loss of family members should be asked about,
in particular early onset pathology. It is important to
determine the cause of the loss, differentiating
between causes such as cataracts, retinopathy and
retinal detachment. Family history of glaucoma is
useful as several forms have an established genetic
component3. Systemic disease may initially manifest
in the eye; and in cases such as diabetes and
cardiovascular disease; a genetic component may
determine the severity of disease progression. 2,4
Table 1 | Differential Diagnosis of Red Eye

Ciliary injection

Iritis

Keratitis

Corneal abrasion

Corneal ulcer

Corneal foreign body
Bulbar Injection

Episcleritis

Scleritis

Blepharitis

Entropion

Pterygium

Pingecula

Endophthalmitis

Chemical injury

Subconjunctival haemorrhage
Bulbar and Tarsal injection

Infective conjunctivitis

Allergic conjunctivits

Allergic reaction to topical medication

Dry eyes

Acute angle closure glaucoma

Orbital cellulitis
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Social History

Conclusion

Social history is important in determining the patient’s
suitability for treatment, and the impact of their
presentation1. Smoking has a large impact on macular
degeneration, arteriosclerosis, and can cause optic
neuropathy. Alcohol and sexual history should also be
considered.2

Despite the advances in ophthalmic imaging
techniques, time spent taking a thorough history and
examination still has a principal role. It not only guides
patient investigation, saving time and resources, but
can also elucidate the diagnosis independently. A
methodical approach helps to prevent omission of
important questions, and red flag questions and
awareness of early signs of severe ophthalmic
disease, such as retinal detachment, acute angle
closure glaucoma, and giant cell arteritis, can prevent
irreversible visual loss.

Examination
Examination of the eye in clinic has multiple
components and is best performed systematically.
The format of recording within the notes is shown in
the example and for sake of space, many
abbreviations are commonly used. Visual acuity is
measured for distance and near and a pinhole is used
to correct for moderate refractive error4. Visual fields
can be tested clinically using confrontational tests,
preferably with a red hatpin, or mechanically using
perimeters4. Intraocular pressure can be measured at
the slit lamp with Goldmann tonometry, or more
crudely with devices such as a tonopen. 1,4 Pupillary
size, symmetry, red reflex and reaction to light should
be observed. Eye position, movements and evidence
of ptosis can also be examined for. Using the slit
lamp, work anatomically backwards, examining the
lids, conjunctiva, cornea, anterior chamber, iris, pupil,
lens and vitreous.1,2 A fluorescein dye can be used to
examine for corneal abrasions, tear film abnormalities
and for leaking of aqueous humour. Finally the retina,
optic disc, macula and retinal blood vessels are
examined through use of special lenses at the slit
lamp, or with direct or indirect ophthalmoscopy. 2,4
Typically a combination of tropicamide and
phenylephrine drops will be used to dilate the eye and
allow for clear visualization of the retina.
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LEARNING POINTS


Red eye a common presenting complaint. It is generally caused by inflammation, infection, trauma, or raised
intraocular pressure



Red Flag questions are important to pick up the early signs of serious pathology, ask every patient about floaters,
flashing lights, haloes, headaches, scalp tenderness and episodes of transient visual loss.



General medical history is important as systemic disease may manifest or initially present in the eye. It may also
influence surgical fitness and pharmacological management.



Examination of the eye is best performed working anatomically from anterior to posterior.
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Vascular Endothelial Growth Factor: from discovery to therapy
Gemma S L Manasseh1, Marcus Fruttiger2

Abstract
Blood vessels are fundamental to life, facilitating delivery of vital nutrients
to tissues.

If vascular function is interrupted tissues may perish, as

occurs in many disease states. Understanding basic vascular biology is
essential for the identification of potential therapeutic targets and the
development of treatment modalities. A key success story in the
translation of basic science research to clinical medicine is that of
vascular endothelial growth factor (VEGF). It was identified in relation to
increased vascularity associated with tumour growth, and work began to
define its role in human health and disease. The role of VEGF in ocular
neovascular disease became particularly apparent in the pathogenesis
of age-related macular degeneration (AMD), directly leading to the
development of anti-VEGF therapy. VEGF is also central to normal
retinal vascular development, and when interrupted by premature birth,
retinopathy of prematurity can result. The successful translation of VEGF
research into effective therapy has heralded much success in
ophthalmology practice.
Keywords: VEGF, vascular endothelial growth factor, age-related
macular degeneration, retinopathy

Introduction
Blood vessels are the conduits of life. The complex process of
angiogenesis, resulting in established microvascular networks, is
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fundamental for pre- and post-natal development and adult tissue repair.
However, despite laying foundations for life, angiogenesis can also be
deadly. When dysregulated, the growth of new blood vessels can
contribute to pathogenesis of many malignant, inflammatory, ischaemic,
infectious and immune disorders. Ocular angiogenesis underlies
neovascular disorders of the cornea, retina and choroid, and can cause
irreversible visual impairment due to corneal opacification or deleterious
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modification of retinal neuronal architecture.
Angiogenesis results from the complex interaction of multiple growth
factors, extracellular matrix molecules, vascular endothelial cells and cell
signalling molecules. Understanding this process has been the focus of
decades of research, providing insight into many life- and sightthreatening diseases. This understanding has allowed identification of
therapeutic opportunities that have translated into several clinical
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success stories. With an estimated 500 million people worldwide that
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could benefit from pro- or anti-angiogenic therapy,

suggesting

angiogenesis

permeability-enhancing and mitogenic activity.

research is likely to revolutionise

medicine in future decades.

1

that

a

single

molecule

had

both

Whether VEGF functions as an angiogenic factor in

The story of vascular endothelial growth factor

vivo was the next question to be answered. Low

(VEGF) is a key example of this successful translation

VEGF expression was detected in avascular ovary

of basic

vascular biology to clinical medicine,

granulosa cells, whereas in the highly vascular corpus

particularly ophthalmic medicine. This report will follow

luteum VEGF was found to be up-regulated.9 VEGF is

the story of VEGF from initial discovery, define its role

also strongly up-regulated in the highly vascular

in adult and developmental ocular vascular biology,

glioblastoma multiforme,10 providing further evidence

and explore its pathogenic role in ocular disease as

of VEGF expression and blood vessel growth

well as reviewing the development of anti-VEGF

correlation. This supported the fact that in vivo

treatment modalities and their efficacy in two common

endothelial cells do selectively express high-affinity

blinding diseases.

VEGF binding sites11 makes VEGF an attractive
candidate for an angiogenic regulator. Having been

Identification of VEGF

identified, evidence of VEGF activity in many organ

VEGF research unknowingly began over a century

systems, such as the eye, began to emerge.

ago with Rudolf Virchow’s observation that increased
vascularity often accompanies tumour growth.2 In

VEGF and the adult eye

1939, a “blood vessel growth-stimulating factor” was

In a similar period, related ophthalmic research had

postulated to derive from tumours,3 and subsequently,

also detected the presence of VEGF. A preliminary

diffusible molecules were shown to mediate tumour

report published in 1980 not only demonstrated the

angiogenesis.

4

These

observations

led

to

the

angiogenic activity of retinal extracts, but also

proposition of anti-angiogenesis as a potential anti-

revealed the angiogenic properties of vitreous from

cancer strategy and fuelled a the race to identify

patients with intraocular neovascularization. 12 Once

regulators of blood vessel growth.

VEGF had been identified, its synthesis and secretion

Two independent lines of research resulted in
VEGF identification. In 1983, Senger et al. identified in

by

retinal

pigment

demonstrated.

epithelial

(RPE)

cells

was

13

tumour cells a protein that induced vessel leakage,

The discovery of a retina-derived angiogenic

5

factor, induced by hypoxia, was particularly significant

Human VPF was purified and sequenced several

as it represented a promising target for the driving

which they named vascular permeability factor (VPF).
6

years later. A parallel line of research highlighted the

force behind pathological retinal neovascularization. In

degree of cell mitosis and division when bovine

proliferative retinopathies such as those associated

pituitary

with diabetes and age-related macular degeneration

follicular

cell-conditioned

medium

was

7

cultured with endothelial cells. A secreted molecule

(AMD),

was believed responsible, which was subsequently

ischaemia induced by capillary closure. Indeed,

isolated, purified and the amino-acid sequence

following induction of retinal ischaemia by laser

identified. This protein, once proven novel, was

occlusion in non-human primates, VEGF levels were

7

found to change proportionately and synchronously

named ‘vascular endothelial growth factor’ (VEGF).

Later screening of human DNA libraries revealed

with

complimentary

liberation

DNA

clones,

encoding

multiple

molecular species of VEGF, most likely due to
8

neovascularization

neovascularization

ischaemic

of

a

follows

severity.14

diffusible

retina,

often

Although

angiogenic

leading

to

retinal

factor

the
by

pathological

alternative mRNA splicing. Surprisingly, one VEGF

neovascularization, had long been postulated,15 the

variant was identical to recently identified human VPF,

identity was not confirmed until high VEGF expression
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was detected in the fluid of eyes with ischaemic retinal

anti-angiogenic factors, with CNV resulting from a

16

disruption in the balance, favouring pro-angiogenic

Soon after, VEGF was identified in post-mortem

signalling.22 Subsequent studies highlighted such a

disorders, such as proliferative diabetic retinopathy.
tissues of AMD patients,

17

and its participation in AMD

misbalance, specifically between VEGF and the antiangiogenic pigment epithelium derived factor.23 This

pathogenesis began to unravel.

misbalance could be caused by pathological states,
VEGF in age-related macular degeneration

such as ischaemia, inflammation or hypoxia, acting

AMD represents the leading cause of severe,

independently or in concert.20 AMD research points to

irreversible visual impairment in the United Kingdom. 18

a multifactorial aetiology, involving both genetic and

It is a complex, multi-stage disorder ranging from sub-

environmental

clinical changes at the choroid-RPE interface, to

misbalance in growth factors, proteolytic enzymes and

advanced

non-exudative

to

create

a

or

inflammatory mediators. Common to exudative AMD
however, is the pathological expression of VEGF; and

degenerative

understanding this led to successful treatment of an

dysfunction.

atrophy,

interacting

exudative neovascular disease, both associated with
macular

geographic

factors

Despite

the

exudative form only accounting for 10-20% of cases,

otherwise invariably blinding disease.

this form is responsible for up to 90% of visual
impairment associated with the disease.19 It is

Anti-VEGF

hallmarked by choroidal neovascularization (CNV),

degeneration

creating a weak neovascular network prone to

By identifying VEGF in AMD pathogenesis, scientists

leakage and haemorrhage, before evolving into

had identified a potential therapeutic target. In 1997, a

fibrovascular tissue. Initial insults to visual function

humanised anti-VEGF monoclonal antibody, known as

result from retinal oedema and vitreous haemorrhage,

bevacizumab,

but as disease progresses, proliferating vessels

suppressed

treatment

was

Bruch’s

membrane

and

invade

the

neovascularization.

subretinal

space,

destroying

the

RPE

and

confirmed

photoreceptors in its path.

End-stage AMD involes

that

suppressed CNV,

24

age-related

developed

angiogenesis

penetrate

20

for

and

that

potently

ischaemic

retinal

Subsequent pre-clinical studies

intravitreal
25

macular

anti-VEGF

agents

giving rise to theories of its

CNV involution and formation of a dense submacular

potential for treatment of exudative AMD. Proof of this

disciform scar. The precise mechanism underlying

concept was provided when a clinical study reported

conversion to exudative AMD is unknown, however

improved clinical outcomes in AMD patients receiving

VEGF appears to play a central role.

intravitreal injections of pegaptanib, a VEGF aptamer,

Neovascular

tissues surgically excised from AMD patients were
found to contain VEGF,

17

compared

with

sham

injections.26

Although

and due to its well-known

progression of visual loss was slowed, few patients

angiogenic and permeability-enhancing properties, it

experienced improved visual acuity. Shortly after, two

was soon regarded as a key mediator of exudative

large phase III clinical trials reported on ranibizumab,

AMD. However, a transgenic model of raised VEGF

an affinity-matured anti-VEGF humanised monoclonal

production

intrachoroidal

antibody fragment that binds and potently neutralises

neovascularization that failed to penetrate Bruch’s

demonstrated

all VEGF isoforms,27 and penetrates all retinal

membrane,

is

layers.28 The MARINA trial reported a greater

insufficient to cause the subretinal neovascularization

avoidance of moderate vision loss in patients

suggesting

seen in AMD.

21

raised

VEGF

alone

Therefore additional insult to Bruch’s

receiving ranibizumab compared with sham injections,

membrane integrity must occur in AMD pathogenesis.

with patients even gaining visual acuity (Figure 1). 29

The quiescent state of healthy choroidal endothelial

Similar results were reported from the ANCHOR trial,

cells is attributed to a fine balance between pro- and

in which a greater proportion of ranibizumab-treated
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Figure 1 | Mean changes in visual acuity with
ranibizumab and sham injections.29 The mean
changes from baseline of visual acuity over a 24month period with 0.3mg ranibizumab, 0.5mg ranibizumab and sham injections. Reproduced with permission from © 2006 Massachusetts Medical Society.

patients avoided moderate visual loss compared with

The human retina is among the last organs to be

30

vascularized.35 Development of the superficial plexus

Again, those treated with ranibizumab even gained

is initiated as astrocytes, emanating from the optic

visual acuity.

nerve, migrate towards the periphery.36 As they

those receiving verteporfin photodynamic therapy.

The introduction of effective anti-VEGF treatment

spread across the retina they experience hypoxia and

for exudative AMD marked a conceptual revolution in

express VEGF, thus stimulating the expanding vessel

the therapeutic approach to ocular neovascular

network to grow over them.37 The astrocytes ensheath

disorders. Blocking free VEGF with aptamers or

the new blood vessels, contributing to blood-retinal

antibodies was just the first step, with new classes of

barrier formation.38 Following development of the

drugs targeting either VEGF and VEGFRs at the

retinal arcades, new vessels sprout from pre-existing

nuclear translational level,31 through kinase inhibitors

vessels,39 forming the peripheral, perifoveal and deep

for interruption of intracellular cascades.32 These new

retinal vessels, and the capillary system.40 Endothelial

treatment modalities are expected to provide greater

tip cells of new vessels are guided by VEGF

efficacy. What remains unanswered however, is

gradients;

whether greater efficacy will be accompanied by

projections)

reduced safety and greater side effects, as VEGF is

migration towards high VEGF concentrations.41 This

known to play an important role in normal adult tissue

gradient is generated by vascularized, normoxic retina

homeostasis. Current drugs lack clinically detectable

down-regulating VEGF expression, with hypoxia in

side-effects, and electrophysiological tests even show

areas of non-vascularized retina stimulating VEGF

recovery of photoreceptors at sites of CNV.

33

they
that

generate

filopodia

express

(cytoplasmic

VEGFR-2,

mediating

Whether

production. When this gradient is artificially flattened,

long-term side-effects will occur still remains unknown.

retinal vascular growth is disrupted.41 Once laid down,
the primitive capillary plexus remodels and matures
into a hierarchical vascular tree, as vessel diameters

VEGF and the developing eye

change

As knowledge of VEGF’s contribution to adult ocular

Regression and reduction of vessel density occurs in

health and disease was expanding, developmental

areas of rich oxygen supply, adjacent to arteries. 39

scientists were elucidating its central role in ocular

When hyperoxia is induced, VEGF expression is

vascular development. In choriocapillari development,

suppressed

VEGF is essential, proven by the failure of choroidal

highlighting the central role of VEGF in orchestration

development in VEGF non-expression by retinal

of retinal vascular development. Defining the normal

pigment epithelial (RPE) cells.34 Extensive research

development

has similarly shown VEGF to be key in retinal

understanding of disorders, such as retinopathy of

and

arteries

and

of

and

retinal

retinal

veins

vessels

differentiate.42

fail

vasculature

to

form,37

allowed

vasculature development.
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prematurity (ROP), that occur when development is

utero.40 This relative hyperoxia down-regulates VEGF

interrupted.

expression, causing cessation of vessel growth and
constriction and retraction of pre-formed vessels.44

VEGF and retinopathy of prematurity

This process is exacerbated by supplemental oxygen

ROP is the leading cause of childhood blindness in

therapy.45 Then, as the developing retina becomes

developed countries.43 It is a neovascularizing disease

metabolically active, the incompletely vascularized

of preterm neonates, the incidence of which strongly

areas have unmet metabolic demands. The resulting

correlates with earier gestational age.

35

ROP results

hypoxia triggers VEGF up-regulation, thus initiating

when the physiological conditions supporting normal

the vaso-proliferative phase in which exuberant vessel

retinal

significantly

formation occurs.44 As in CNV, the neovascular

interrupted. Research has highlighted how critical the

networks are weak and prone to leakage. They grow

hypoxic uterine environment is for normal vascular

into the vitreous and cause vitreous haemorrhage.

development.37

Fibrous changes occurring after vessel regression

vascular

development

If

infants

are

are

delivered

before

vascularization is complete, usually at 36-40 weeks
gestational age,

40

development must then continue in

cause

macular

detachment,

dragging

and

contributing

to

tractional

retinal

visual

loss.40

the hyperoxic extra-uterine environment leading to

Understanding the pivotal role of VEGF in ROP

deranged vessel development (Figure 2).

pathogenesis has prompted the experimental use of

The developmental abnormality occurs in two
phases: a vaso-obliterative phase followed by a vasoproliferative phase.

44

anti-VEGF therapy in ROP patients, with promising
results.

Birth of the preterm infant

initiates the vaso-obliterative phase, as Pa02 jumps

Anti-VEGF treatment in retinopathy of prematurity

from 30-35mmHg in utero to 55-80mmHg extra

Conventional ROP treatment involves peripheral
retinal

ablation

cryotherapy,

and

by

laser
surgical

photocoagulation
repair

detachment.46 These treatments

are

of

or

retinal

limited, in

efficacy, and ROP patients can suffer long-term
effects from the treatment itself. The identification of
VEGF in ROP pathogenesis, and success of antiVEGF therapies in other ocular neovascular diseases,
led to a series of case reports in which VEGF
inhibitors were used in aggressive cases of ROP.47, 48
These reports described regression of fibrovascular
proliferation, iridal neovascularization and ROP, with
no ocular or systemic side-effects, providing promising
evidence in support of anti-VEGF therapy. A larger
trial investigated the use of bevacizumab in 11 infants
with moderate and severe ROP, which reported
successful treatment following a single injection, with
Figure 2 | Deranged vascular development in ROP. Fluorescein
angiography visualizes the retinal vasculature in a premature baby
suffering from ROP. The vasculature has failed to spread across the
entire retina (arrows) and hypoxic peripheral retina induces abnormal
vessel growth. Image courtesy of Professor Birgit Lorenz, Dept. of
Ophthalmology, Justus-Liebig-University Giessen, UKGM Giessen
Campus.
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avoidance of retinal detachment, strong myopia and
macular ectopia, and without encountering any ocular
or systemic complications.49 These preliminary results
advocate modulation of retinal VEGF as a feasible
treatment modality for ROP. A large, randomized,

BUJO | VOL 1 I ISSUE 1 | JULY 2013

controlled,

multi-centre

trial

of

intravitreal

Conclusion

bevacizumab monotherapy in 143 infants with stage

Understanding vascular

3+ ROP recently reported a significant benefit

continues to be, the focus of vast research and

compared with conventional laser photocoagulation,

experimental efforts. The story of VEGF is a key

although

continued

example. The identification of VEGF, followed by

Seeing as laser therapy permanently

description of its functional properties, facilitated the

destroys the peripheral retina, these result herald

characterisation of its role in pathogenesis of many

great promise. Larger trials are however necessary to

diseases

investigate any adverse effects and to establish a safe

understanding

treatment dosage. It is crucial that these infants

treatment modalities based on its inhibition, which

undergo close follow-up for the identification of any

continue to benefit thousands of patients suffering

long-term

from blinding and life-threatening diseases. 

peripheral

development.

50

ocular

retinal

or

vessels

neurological

adverse

both

ocular
led

biology has been, and

and

directly

extra-ocular.
to

development

This
of

consequences, and for comparison of visual outcome
with conventional laser therapy. Certainly based on
current research anti-VEGF therapy holds great
promise and has the potential to become the mainstay
of treatment for ROP.

Acknowledgements
The authors wish to thank Massachusetts Medical
Society and Professor Birgit Lorenz for granting
permission to use the images in this paper.

LEARNING POINTS


Vascular endothelial growth factor (VEGF) was first identified in cancer research, fuelling concerted research efforts
to define its role in human health and disease.



VEGF plays a central role in the pathogenesis of ocular neovascular disorders, such as age-related macular
degeneration; knowledge which has led to the development of highly successful anti-VEGF therapy.



In the developing eye, VEGF is essential for the normal development of retinal vasculature, and when interrupted
can lead to retinopathy of prematurity - a further promising target for anti-VEGF therapy.
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Infantile Leukocoria: the white pupil
Charlotte Buscombe1, Sophie Headland2

Abstract
Leukocoria (a white pupil) in a child can signify serious intraocular
disease. This educational review uses an anatomical framework to
review the most common causes of infantile leukocoria, considering the
anterior chamber/lens, vitreous, retina and optic nerve in turn. Through
adopting such a systematic approach, it is hoped clinicians faced with
this unfamiliar clinical sign will be better enabled to formulate possible
differentials, and to correctly judge the urgency of referral to
ophthalmology required.
Keywords: leukocoria, retinoblastoma, cataract

Introduction
Leukocoria is the clinical finding of a white pupillary reflex. The term has
greek semantic roots, “leukos” meaning white and “kore” meaning pupil.
Infantile leukocoria is often first detected by parents, either directly, or
becoming apparent on flash photography.1 Whilst transient leukocoria
can simply be caused by the reflection of a normal optic disc, a
persistent white pupil can signify serious intraocular disease, most
ominously exposing an underlying retinoblastoma.1,2 This educational
review uses an anatomical framework to review the most common
causes of infantile leukocoria which clinicians should be aware of,
Affiliations:

systematically considering anterior chamber/lens, vitreal and retinal
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causes in turn.

Penventinnie Ln, Truro, Cornwall. TR1
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The Normal Pupillary Reflex

Ophthalmologist, Royal Cornwall

The normal ‘red’ pupillary reflex seen on ophthalmoscopy occurs as light

Hospital, Penventinnie Ln, Truro,

is reflected off a healthy retina. Leukocoria occurs when the incident light

Cornwall. TR1 3LJ

is instead reflected off a lesion within the pupillary area on direct fundal
illumination.1 Causes of leukocoria can be classified anatomically, as
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outlined in Table 1.
The red reflex test is performed by holding a direct ophthalmoscope
close to the examiner's eye with the lens power set at “0”. In a darkened
room, standing approximately one meter away from the patient, the
ophthalmoscope light should be projected onto both eyes simultaneously
and then each eye alternately. To be considered normal, a red reflex
should emanate from both eyes and be symmetric in character.
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Anterior Chamber/Lens Causes

usually associated with an opacity in the posterior

Cataract

lens.2 It is typically unilateral and associated with

Dense cataracts obscure fundal views and cause the

microphthalmia, causing leukocoria through retrolental

appearance of a white pupil (Figure 1A). Congenital

fibroplasia (abnormal retinal vasculature growth)

cataracts may be present at birth or appear in early

resulting in retinal detachment or cataract.1,3

infancy. Often there is a strong family history on
questioning, with an autosomal dominant inheritance

Vitreous Haemorrhage

pattern1, although other causes include congenital

If a vitreal haemorrhage organises into a dense clot it

infections,

can cause leukocoria.1,2

metabolic

disorders

or

chromosomal

abnormalities. Orbital trauma or uveitis can also
precipitate

rapid

cataract

development.

In

the

Uveitis

developing world ‘white pupil campaigns’ strive to

Uveitis can cause leukocoria due to abnormal retinal

highlight the global burden of cataract-related visual

reflections, the presence of inflammatory cells or the

loss.

development of cataracts.1,2

Vitreal Causes

Retinal Causes

Persistent Fetal Vasculature

Retinal pathology accounts for the majority of

In normal embryonic development, after four months

presentations with leukocoria, ranging from benign

gestation, the primary vitreous and hyaloid vascular

congenital

1

system involute. Persistent fetal vasculature (formerly

abnormalities

to

life-threatening

retinoblastoma.

known as persistent hyperplastic primary vitreous)
results from a failure of this process and is

Retinoblastoma

characterised

stalk

Retinoblastoma is a highly malignant neoplasm

remaining in the vitreous extending to the optic nerve,

arising in primitive photoreceptor cells of the retina,

by

a

rudimentary

vascular

associated with a tumour suppressor gene.2 Although
Table 1 | Differential diagnosis of leukocoria by anatomical
location

relatively rare, with an annual incidence of 11 per
million in children up to four years of age4, it is the
most common intraocular tumour of children and

Anterior Chamber/Lens

Vitreous

Retina

Optic Nerve

Cataract
Uveitis
Persistent Fetal Vasculature
Vitreal Haemorrhage
Posterior Uveitis
Retinoblastoma
Retinopathy of Prematurity
Toxocariasis
Coat’s Disease
Coloboma
Retinal Detachment
Exudative vitreoretinopathy
Optic nerve coloboma
Myelinated Nerve Fibres at Disc
Morning Glory Syndrome
Large Discs (high myopia)

accounts for 3% of total childhood cancer.2 It
threatens those with the longest potential lifespan,
carrying an overall mortality rate of approximately
15% in some studies.5
Leukocoria is the most common presenting sign
(Figure 1B).2,5 Studies suggest it is the underlying
diagnosis accounting for up to half of infantile
leukocoria presentations.1 Other clinical findings may
including
treatment,

strabismus,
hyphema,

inflammation
hypopyon,

resistant

to

vitreous

haemorrhage, proptosis, glaucoma and orbital pain.1,2
A high degree of clinical suspicion is required, with
appropriate further investigations including ocular
ultrasonography and magnetic resonance imaging.
With early diagnosis, complete cure is possible.

2 | bujo.buos.co.uk
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A

C

B

Figure 1 | Leucokoria. (A) A child with bilateral cataracts. (B) A child with leukocoria secondary to retinoblastoma. (C) Coat ’s Disease.
Image demonstrates gross sub-retinal exudates with a resultant total retinal detachment. Images from Wiki commons.

Retinopathy of Prematurity (ROP)

Coloboma

Innovations and advances in neonatal care continue

Congenital

to improve survival and outcomes for infants at

developmental

increasingly earlier gestational ages. ROP is a

(typically seen in the inferonasal retina) and optic

proliferative neovascularisation which occurs due to

nerve coloboma can cause leukocoria. Other optic

2

disc abnormalities such as a ‘morning glory disc’ or

incomplete pre-delivery vascularisation of the retina.

Neovascularisation can extend into the vitreous

coloboma
defects.

are
Both

embryological
retinal

coloboma

myelinated nerve fibres are also potential causes.1,2,3

causing tractional retinal detachment and subsequent
leukocoria.1 Elucidating an obstetric history helps
evaluate this cause of leukocoria, for ROP occurs with
increasing frequency at decreasing gestational age.

1,3

Conclusion
Persistent infantile leukocoria should always be taken
seriously and considered to signify serious ocular

Toxocariasis

disease until proven otherwise. This review has

Toxocariasis, or visceral larva migrans, is a rare

outlined a systematic method of evaluating the

infection caused by roundworms from either dogs or

potential causes of leukocoria according to anatomical

cats. The inflammatory response to these parasites

location within the eye. This framework can aid

often

uveitis,

clinicians faced with this unfamiliar clinical sign. Given

endophthalmitis or chorioretinitis. The chorioretinitis

malignant retinoblastoma is the leading underlying

causes fairly characteristic subretinal granulomas,

cause in this age group, an urgent referral for

localises

to

the

eye,

causing

whose whitish appearance results in leukocoria.

2

specialist

ophthalmic

remembering

early

review
diagnosis

should
and

be

made,

treatment
2,6

is

Coat’s Disease

imperative to save vision and indeed, life.

Coat’s disease is characterised by three major

it is important to emphasise that parents noticing a

features:

white pupil should seek medical attention and

retinal

telangiectasias,

gross

retinal

exudates with a predilection for the macula1, and
exudative retinal detachment (Figure 1C).

1,2

education

to

this

effect

may

indeed

Moreover,

become

The

increasingly important as progressive digital software

exudates can cause a luminous leukocoria. Coat’s

facilitates greater photographic manipulation and may

disease, and persistent fetal vasculature are the most

potentially mask the typical publicised appearance.7 

common benign lesions to mimic retinoblastoma.1
3 | bujo.buos.co.uk
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LEARNING POINTS


The normal ‘red’ pupillary reflex occurs as light is reflected off a healthy retina and can easily be checked with a
direct ophthalmoscope held at arms length in clinic



A white pupil (leukocoria) occurs when the incident light is instead reflected off a lesion within the pupillary area
and can herald sinister underlying pathology, requiring prompt referral



Leukocoria can result from a wide range of pathologies, commonly including cataract, retinal vascular disorders,
retinal detachment, toxocariasis, benign developmental abnormalities and most ominously, retinoblastoma
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A Case of Posner-Schlossman Syndrome
Christine Anggun Putri1, Karl Mercieca2

Abstract
Posner-Schlossman syndrome (PSS), the eponymous name for
glaucomatocyclitic crisis, is a rare cause of recurrent unilateral ocular
hypertension associated with mild ciliary body inflammation (cyclitis).
Due to the mild nature of inflammation, the diagnosis of PSS can be
challenging. Medical and surgical treatments are indicated to reduce
inflammation and to prevent long-term glaucomatous optic nerve
damage related to the high intraocular pressure (IOP). This report
describes a patient with PSS who had recurrent unilateral ocular
hypertension associated with mild anterior uveitis over a four-year
period. He subsequently developed glaucomatous optic head damage
with an early visual fields defect.
Keywords: posner-schlossmann syndrome, intraocular inflammation,
glaucomatocyclitic crisis, glaucoma, trabeculitis, uveitis

Introduction
Posner-Schlossman syndrome (PSS), also known as glaucomatocyclitic
crisis is described as recurrent attacks of unilateral increased intraocular
pressure and mild inflammation of the ciliary body. This is a rare clinical
entity with uncertain aetiology. There is a risk of progression of PSS to
secondary chronic open angle glaucoma.1
Affiliations:
1. FY1, Ophthalmology Department,
Royal Oldham Hospital, Rochdale
Road, Oldham. OL1 2JH
2. OST7, Manchester Royal Eye
Hospital, Oxford Road, Manchester,
Greater Manchester. M13 9WL

Case Presentation
A 48 year-old Caucasian man presented with a three day history of left
sided headache, red eye, blurry vision and epiphora. He had a history of
type II diabetes and hypertension.

His current medications included

aspirin, simvastatin, ramipril, glimepiride and metformin. He had no
known allergies and no significant personal or family history of ocular
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disease. On examination, he had reduced visual acuity (VA) in the left
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eye, 6/12-1 compared to VA of 6/9 in the right eye. Examination of his
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left eye demonstrated mild circumlimbal injection, corneal oedema, and a
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deep and quiet anterior chamber with an unresponsive, semi-dilated
pupil.

Intraocular pressure (IOP) was 17 mmHg in the right and 52

mmHg in the left eye. Examination of his right eye was normal. Fundal
examination was not possible due to corneal oedema. Gonioscopy

Patient consent: Obtained
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revealed open angles in both eyes.
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Investigations
Following slit lamp examination, the patient was also
evaluated

for

systemic

causes

of

red

eye.

Investigations carried out included routine blood tests
and ESR, the results of which were all within normal
limits. Once a diagnosis of Posner-Schlossman
syndrome (PSS) was made, Humphrey visual field
testing and optic disc colour photography was used to
monitor disease progression.

Differential Diagnoses
The

differential

diagnoses

include

ocular

hypertension, acute angle-closure glaucoma (AACG),
primary open-angle glaucoma (POAG) and uveitic
glaucoma, such as PSS and Fuchs’ heterochromic
uveitis. Even though the symptoms and signs
correlate with AACG, gonioscopy showed an open
angle, which excluded this diagnosis. POAG is
classically asymptomatic with bilateral high IOP, which
was not the case here. Due to the mild inflammatory
signs, a uveitic cause should be considered. Fuchs’
heterochromic uveitis was ruled out as a result of the
absence

of

heterochromia

and

stellate

keratic

precipitates.

Outcome & Follow-up
Oral and intravenous Diamox (acetazolamide), G.
Pred Forte 1% (prednisolone), G. Timoptol 0.25%

Figure 1 | Humphrey visual test results throughout the years. In

(timolol),

earlier years, the visual field of the left eye was within the normal limits.

G.

Iodipine

1%

(apraclonidine)

were

administered in the first instant. However, the next
pressure check revealed inadequate pressure control
and

therefore

G.

Xalatan

(latanoprost)

and

intravenous Mannitol were given in addition.

The

following day the patient developed a more severe left

However, in May 2012, the left eye developed a nasal step and early
superior arcuate scotoma with evidence of an additional paracentral
scotoma by November 2012. The visual field of the right eye remained
within the normal limits.

known as Posner-Schlossman syndrome.

circumlimbal injection, a mild degree of anterior

In the following 20 month period, the patient had

chamber cells and flare. The left eye IOP was

three further episodes of unilateral IOP spikes

30mmHg. Right eye examination was normal. After

associated with cyclitis. His left optic disc remained

continuous treatment with the regimens mentioned

healthy with normal visual fields following these flare-

above, his IOP was controlled at 19 mmHg but signs

ups. However, eighteen months later, he had yet

of anterior uveitis persisted. At this point in time, the

another episode of high IOP (35mmHg left eye) with

working diagnosis was an inflammatory response,

circumlimbal injection and on this occasion the left

presumed to be trabeculitis, causing raised IOP, also

optic disc showed subtle increased cupping with nasal
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with an absence of abnormal pigmentation.2,3 Most of
these symptoms and signs were present in this case,
except the presence of KPs. Because of the mild
nature of inflammatory features of this disease,
making a diagnosis of PSS can be very challenging.4
The aetiology and pathophysiology of PSS remain
unclear. The acute pressure rise in PSS is thought to
be related to trabeculitis and subsequent trabecular
meshwork congestion by mononuclear cell infiltration. 5
Several aetiologies have been postulated, including
an abnormal vascular process, immune mechanism,6
autonomic defects, allergic conditions, variation of
developmental
herpes

Figure 2 | Left optic disc shows subtle early notch in the inferior
neuro-retinal rim.

glaucoma,

simplex

hypersecretion,

virus

and

cytomegalovirus
infections,

immunoglobulin

7

and

aqueous
E–mediated

reaction.8
step changes on visual field testing. He was treated

Our patient had recurrent episodes of high

with further IOP-lowering and steroid drops. Two

intraocular pressure with associated cyclitis which

months later, IOP in the left eye was still 24mmHg

required medical treatment to reduce the IOP and

with a slightly thinned neuro-retinal rim inferiorly.

control inflammation. The treatment of PSS includes

Since then, the IOP in the left eye has remained in the

IOP-lowering topical agents such as beta-blockers,

low twentys despite different combinations of IOP-

alpha-2-agonists,

lowering drops. His left optic disc and visual field have

carbonic anhydrase inhibitors. Systemic treatment

shown glaucoma-related changes (Figure 1 and

such as carbonic anhydrase inhibitor and osmotic

Figure

agents are also used to lower IOP if topical treatment

2);

therefore,

surgical

treatment

with

prostaglandin

analogues,

and

is insufficient.9 Most authors also recommend topical

trabeculectomy was considered.

steroid drops such as prednisolone drops, systemic
anti-inflammatory agents and topical NSAIDs to

Discussion
Posner-Schlossman

control the inflammation. Weaker cycloplegic drops
or

have also been suggested to prevent formation of

glaucomatocyclitic crisis is a rare unilateral recurrent

posterior synechiae. Topical miotic agents such as

ocular hypertensive disease which is associated with

pilocarpine are contraindicated since they can cause

mild

syndrome

non-granulomatous

cyclitis.

(PSS)

1

The

patient

ciliary spasm and lead to formation of peripheral
and

posterior

synechiae.8

described here fits into the typical age group as it

anterior

In

steroid-

usually affects patients between the second and

responders it is important not to sacrifice the control of

fourth decade, with a male predominance. The classic

inflammation solely to prevent an IOP rise.9

feature of PSS is that the high IOP does not correlate

PSS was originally described as a benign disease

with the severity of inflammation. Patients usually

with normal optic disc and visual fields.10 Later,

present with unilateral mild ocular discomfort, blurred

studies have shown that there is an association

vision, mild cell/flare in the anterior chamber, corneal

between POAG and PSS. One study showed that

oedema and high IOP. Sometimes, non-pigmented

45% of PSS patients had concomitant POAG.11

keratic precipitates (KPs) accumulate in the lower

Besides this association, some studies have also

third of the cornea. Gonioscopy shows open angles

shown that patients with PSS can develop secondary
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chronic open angle glaucoma. In a study of 53 cases
of

PSS,

26.4%

of

the

patients

developed

glaucomatous changes.12 After 3.5 years of recurrent
PSS attacks, our patient similarly developed a

References
1.

Moorthy RS, Mermoud A, Baerveldt G, Minckler DS, Lee PP, Rao NA.
Glaucoma associated with uveitis. Surv Ophthalmol 1997;41:361–394.

2.

Hung PT, Chang JM. Treatment of glaucomatocyclitic crisis. Am J
Ophthalmol 1974;77(2):169-172.

3.

Kanski J, McAllister J, Salmon J. Inflammatory glaucomas. In:
Glaucoma, A Colour Manual of Diagnosis and Treatment. Butterworth
Heinemann, Boston, 1989:88-89.

4.

Green RJ. Posner-Schlossman syndrome. Clin Exp Optom 2007; 90:53
-56.

5.

Geurds EA, Gurwood AS. Anterior uveitis, IOP, signal PosnerSchlossman syndrome. Rev Optometry 1998;135:114–119.

6.

Masuda K, Izawa Y, Mishima S. Prostaglandins and glaucomato-cyclitic
crisis. Jpn J Ophthalmol 1975;19:368-375.

7.

Yamamoto S, Pavan-Langston D, Tada R, et al. Possible role of herpes
simplex virus in the origin of Posner-Schlossman syndrome. Am J
Ophthalmol 1995;119:796-798.

8.

Hahn IH, Stillman MC. A case of glaucomatocyclitic crisis in the
emergency department. Ann Emerg Med 2006;47(2):167-9.

9.

Kanski J. Clinical Ophthalmology: A Systematic Approach. 6th Edition.
London: Butterworth Heinemann Elsevier: 2007.

10.

Posner A, Schlossman A. Syndrome of unilateral recurrent attacks of
glaucoma with cyclitis symptoms. Arch Ophthalmol 1948;39:517-535.

11.

Kass MA, Becker B, Kolker AE. Glaucomatocyclitic crisis and primary
open angle glaucoma. Am J Ophthalmol 1973;75:668-673.

12.

Jap A, Sivakumar M, Chee SP. Is Posner-Schlossman syndrome
benign? Ophthalmology 2001;108:913–918.

13.

Stavrou P, Murray PI. Does trabeculectomy influence the course of
uveitis? Ocul Immunol Inflamm 1999;7:103-1.

glaucomatous optic disc and visual field changes.
Because of this risk of progression to chronic open
angle glaucoma, patients with PSS have to be
followed-up and monitored closely. Surgical treatment,
such as trabeculectomy, may be necessary to prevent
further glaucomatous damage if topical treatment is
insufficient.

Some

authors

postulate

that

trabeculectomy with antimetabolites might actually
prevent IOP spikes and reduce the severity and
recurrence rate of uveitis. Studies by Stravou and
colleagues and Jap et al found that in 72%-80% of
eyes that had trabeculectomy with uveitis and high
IOP, the course of disease actually improved.12,13 
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LEARNING POINTS


PSS is a rare cause of intermittent spikes in unilateral intraocular pressure due to cyclitis and trabeculitis, commonly
presenting with ocular discomfort, blurred vision, mild flare in the anterior chamber, corneal oedema, with open
angles seen on gonioscopy.



Due to the risk of progression to secondary chronic open angle glaucoma, patients with PSS must be monitored
closely.



Trabeculectomy should be considered early in the management of PSS with persistently high IOP in order to control
IOP and prevent glaucomatous changes.
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Paediatric oculofacial reconstruction following dog attack
Sohaib R Rufai1, Divya Subramanyam2

Abstract
Paediatric dog bite injuries are a serious medical and public health issue
posing functional, aesthetic and psychosocial consequences. We
present a case of a severe paediatric dog bite injury, describing the
management and exploring prevention strategies. A 9-year-old boy
presented with full thickness tears of his right upper and lower eyelid
margins, involving the upper lacrimal canal and causing a complete
ptosis, as well as puncture of the upper eyelid and five lacerations of the
face, following an attack by a neighbour’s dog. The surgical outcome
was good with returning function of the eyelids and an acceptable
aesthetic appearance of the eyelids and face. This case study highlights
the

necessary

steps

required

for

assessment

and

successful

management of eyelid and facial trauma secondary to dog bite.
Paediatric dog attacks are deemed a preventable public health issue, wit
prevention strategies including public education and increased training
of dogs and their owners.
Keywords: oculofacial, oculoplastics, face and lid reconstruction,
dog bite
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Introduction

University of Southampton, Faculty

Paediatric dog bite injuries are a serious medical and public health issue

of Medicine, Highfield Campus,

worldwide
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2. Consultant Oculoplastic Surgeon,
Nethradhama Superspeciality Eye
Hospital, 256/14 Kanakapura Main
Road, 7th Block, Jayanagar,
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posing

functional,

aesthetic

and

psychosocial

1

consequences. There are 200,000 dog bite cases per year in Britain. 2
Over a 12 months period, ending April 2012, there were 6,450 NHS
hospital admissions due to dog attacks, 1,040 of which involved children
aged under 10.3 Of these children, 494 were admitted to the plastic
surgery specialty.3 Schalamon et al determined that the face, head and
neck region is the leading anatomical area (50%) affected in paediatric
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dog bite injuries.4 We present a case of a severe paediatric dog bite

Sohaib Rufai;

injury in Bangalore, India, describing its management and prevention
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strategies.
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Case Presentation

Process: Peer-reviewed

A 9-year-old boy presented with full thickness upper and lower right

Patient consent: Obtained
Conflict of Interest & Funding:
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eyelid margin lacerations (Figure 1A) with involvement of upper
canaliculus (Figure 1B), puncture of right upper eyelid (Figure 1C), a
complete right ptosis and five lacerations of the face (Figure 1D)
following an attack by a neighbour’s dog, an adult domesticated
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Labrador Retriever. There was no associated globe

Diagnosis

injury. The patient attends a local school. He had no

After thorough examination, a diagnosis of full

past medical history or family history of note.

thickness lacerations to the right upper and lower
eyelid margins, a puncture wound of the right upper
eyelid and five facial lacerations was made. The

Investigations
The patient was first assessed by a house surgeon on
call who administered rabies and tetanus prophylactic
vaccines

under

a

consultant

paediatrician’s

supervision, started prophylactic antibiotics (oral
cephalexin) and thoroughly cleaned and sutured the

patient underwent reconstructive surgery of the
forehead, eyelids and upper canaliculus under general
anaesthesia. The upper canaliculus was extensively
damaged and the surgeon elected not to use a stent.
All wounds were repaired using absorbable sutures.

facial wounds. The patient was then referred for
oculoplastic evaluation. The consultant in oculoplastic
surgery conducted a detailed eye examination the

Outcome & Follow-up

same

Antibiotics

day,

revealing

a

right

subconjuctival

were continued for

five

days

post-

haemorrhage but no anterior or posterior segment

operatively. The surgical outcome assessed one week

injuries. B-scan ultrasonography of the eye was not

post-operatively

conducted as a healthy fundus was visible on slit-lamp

function of the eyelids and an acceptable aesthetic

examination. More detailed examination was later

appearance of the eyelids and face (Figure 1F). There

performed

revealed

(Figure

1E)

returning

under

was no lagophthalmos present. The patient had

general anaesthetic, confirming no intra-ocular injury

normal lacrimal drainage with no epiphora. His ptosis

had been sustained.

fully recovered within four weeks and no further

using

indirect

ophthalmoscopy

surgery was needed.

A

B

C

D

E

F

Figure 1 | Oculofacial reconstruction. (A) Full thickness upper and lower right eyelid margin tears. (B) Involvement of upper lacrimal
canaliculus. (C) Puncture of upper right eyelid. (D) Facial lacerations. (E) One week post operation. Note the tissue margins are well opposed.
(F) One month post operation.
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Discussion

Acknowledgements

Paediatric dog attacks are a preventable public health

Photographs courtesy of Dr Divya Subramanyam with

1

issue. The dog owner reported that the boy was

informed signed consent of patient’s parent.

provoking the dog unreasonably. Moreover, the boy
had direct access to the neighbour’s garden and the
dog was not leashed. Animal bite injuries near the eye
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require a thorough examination to assess the
presence and extent of lid laceration, and specifically

given to risk of infection and anti-rabies immunisation
should be administered immediately if the rabies
status

of

the

dog

is

positive

or

unknown. 2

Multidisciplinary care by ophthalmologists, physicians,
paediatricians, neurologists and plastic surgeons is
often

needed.

Schalamon

et

al4

conducted

a

retrospective cohort study of 341 paediatric dog bite
victims demonstrating that 82% of the children were
familiar with the attacking dog and 75% provoked the
dog. Henceforth, prevention strategies for paediatric
dog bite injuries should include public education of
parents and children as well as training of dogs and
their owners.4 

LEARNING POINTS


Paediatric dog attacks are a serious and partly preventable public health issue.



The head and neck region is the leading site affected in paediatric dog bite injuries.



Globe rupture must be excluded in all cases of ocular injury.



Prior to surgery, meticulous wound cleaning and assessment is needed. Rabies and tetanus vaccinations should be
considered.



Prevention strategies should include public education of parents and children as well as training of dogs and their
owners.
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Visual Hallucinations: referral to the eye clinic or psychiatric unit?
Farihah Tariq1, Aman Harghandewal2, Thomas MacEwan3

Abstract
Visual hallucinations (VH) in people with deteriorating vision, who are
otherwise healthy is known as Charles Bonnet syndrome (CBS) or
‘phantom eye syndrome’. Relative lack of awareness of this condition
amongst clinicians, often coupled with patients being unwilling to divulge
that they are experiencing hallucinations means the condition is under
recognised.

The diagnosis is usually one of exclusion, made once

medical, neuro-psychiatric, or drug-induced conditions have been
discounted. This report describes the case of a partially sighted 74 year
old lady, with bilateral dry age-related macular degeneration and
cataracts, but otherwise cognitively intact reporting having visual
hallucinations. Early consideration, reassurance and patient education is
key in the management of this benign yet distressing condition.
Keywords:

charles

bonnet

syndrome,

hallucinations,

visual

impairment

Introduction
A visual hallucination (VH) is a perception of an object in the absence of
an external stimulus.1 This differs from a visual illusion whereby a real
object is present but misinterpreted. VH can be a common presenting
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complaint and clinicians should be aware of the differential diagnosis as
the cause is not always psychiatric in nature.
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Case Presentation

2. Fourth Year Medical Student,

A 74 year old lady presented to the surgical receiving unit of a district

University of Aberdeen, School of

general hospital with acute diverticulitis. On systematic enquiry she

Medicine & Dentistry, Suttie Centre,
Foresterhill, Aberdeen. Ab25 2ZD
3. Consultant Psychiatrist, Royal
Cornhill Hospital, Cornhill Road,
Aberdeen. AB25 2ZH
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reported seeing unusual objects which were not in fact real particularly at
bed time.

She had been experiencing these for a several months

however, frightened of being labelled “crazy or insane” she did not seek
medical attention. She was registered partially sighted as a result of
bilateral dry age-related macular degeneration and had a cataract in the
left eye. She had recently undergone phacoemulsification of a cataract

Dr Farihah Tariq

in the right eye. She also had a longstanding diplopia for which she wore

farihah.tariq@nhs.net

prism lens spectacles. The visual acuity in the right eye was 6/18 and
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6/12 in the left eye.
disease,

sarcoidosis,

Her past medical history included diverticular
essential

hypertension,

hypothyroidisim,

sensorineural hearing loss and gastro-oesophageal reflux disease. She
BUJO | VOL 1 I ISSUE 1 | JUNE 2013

had no history of mental health, neurological or sleep

and person, thus a mini-mental state examination was

disorders. She was a non-smoker and drank alcohol

not conducted.

on social occasions only.

Outcome & Follow-up

Differential Diagnosis

The patient recovered well in regards to the

Differential diagnoses of visual hallucinations include

diverticulitis.

medical causes (delirium – Table 1), neuro-psychiatric

ophthalmic notes, a previously documented diagnosis

(Parkinson’s

of CBS was noted.

disease,

Lewy

body

dementia,

After

thoroughly

reviewing

her

However, the patient and her

Alzheimer’s disease, epilepsy, Alice in Wonderland

partner were completely unaware and were relieved

Syndrome, narcolepsy and sleep disorders, brain

with the communication of a formal diagnosis.

tumours, migraine, functional psychoses such as

further questioning she stated since having her

schizophrenia and bipolar illness), or drug related

cataract removed recently the hallucinations were less

(delirium tremens due alcohol withdrawal or misuse of

troublesome. Subsequently, a patient information

1,2

To differentiate between

leaflet on the condition was provided and she was

the aetiologies it is important the hallucinations are

discharged home relieved she was not mentally

characterised (e.g. triggers, duration, frequency,

unstable.

other recreational drugs).

On

monocular versus binocular, visual field involved,
insight) and if there are other associated features (e.g.

Discussion

headache, loss of vision, sensory or motor symptoms,

Charles Bonnet syndrome (CBS) is a condition in

delusion, other sensory hallucinations and memory or

which individuals with ophthalmopathies but otherwise

speech disturbance).2

psychologically and medically well, experience visual
hallucinations.2 CBS was first described in 1769 by

Investigations

the Swiss philosopher Charles Bonnet (1720-1793)

On admission, routine bloods (full blood count,

when his 89 year old astute grandfather with dense

electrolytes, amylase, renal and liver function tests)

cataracts was began to have visual hallucinations of

showed a raised neutrophil count, raised CRP, raised

people, birds and buildings.3,4

bilirubin and marginally reduced eGFR in keeping with

CBS affects 10-40% of patients with reduced visual

Recent thyroid function tests and

acuity or visual loss from any cause, affecting the

haematinics screen (Vitamin B12 and Serum Folate)

visual pathway. Underling conditions include macular

were within normal parameters. The patient appeared

degeneration, glaucoma, cataracts, macular holes,

to be cognitively intact; was orientated in time, place

diabetic retinopathy, corneal disease, or damaged

the diverticulitis.

visual cortex and visual field defect such as

Table 1 | Causes of delirium

homonymous hemianopia.5,6,7,8,9 Although the majority

Drugs such as opiates, benzodiazepines, anticonvulsants, Ldopa
Electrolyte disturbances e.g. hyponatremia
Low oxygen
Infection (pneumonia, UTI, wounds)
Reduced sensory input, e.g. poor vision or hearing
Intracranial such as a haemorrhage, stroke, or tumour
Urinary problems or intestinal problems, such as constipation
Myocardial (heart) and lungs, e.g. MI, arrhythmia, worsening
of heart failure or chronic obstructive lung disease/respiratory
failure.

some paediatric cases have been reported.10 Those

of cases in the literature are focused on the elderly,
with congenital blindness are not affected.
The aetiology is uncertain, however, the favoured
hypothesis suggests the phenomenon occurs to
compensate for the lack of visual stimulus or sensory
deafferentation of the visual cortex coercing the brain
to form phantom visions giving rise to the alternative
name

the

‘phantom

eye

syndrome’.5,11

Deafferentation of the visual pathway leads to
2 | bujo.buos.co.uk
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disinhibition and increased firing of the neurons.11 This

Most often the hallucinations disappear after weeks or

hypothesis can be extrapolated and applied similarly

months without intervention.11 At present there is no

to phantom limb syndrome after amputation.

5

cure

for

CBS

and

management

is

largely

CBS visions are usually clear and well

conservative. Like other CBS patients, our patient had

defined; they can either be simple or complex.3,12

learnt to “put up with or ignore” these hallucinations,

Simple, also known as non-formed hallucinations are

as she knew they were not real.

of geometric figures such as lines, dots, patterns or

include blinking, turning the light on and off, walking

shapes.2 Whilst, complex hallucinations or formed

away

hallucinations are those of people, animals, buildings
and landscapes.

2.3

The hallucinations occur without

and

even

hallucinations.
experience

3,13,14

is

talking

or

Coping methods
shouting

at

the

Talking to others about the

helpful

for

some

individuals.

warning and occur most commonly in the evening

Treatments which improve vision, for example,

when there is dim-lighting, inactivity or being alone,

cataracts removal can be beneficial. In recalcitrant

usually

lasting

several

minutes.

5

Our

patient

cases medications such as SSRI, antipsychotics or

experienced simple hallucination in the evening or

anti-cholinesterase inhibitors can be beneficial.14,15,16

when retiring to bed, whereby she would typically see

During follow-up it is important that clinicians screen

lines, dots or letters lasting several minutes.

for cognitive impairment and parkinsonism as recent

The diagnosis of CBS is usually one of
exclusion.

The

cardinal

features

include:

1)

data has suggested CBS could be an early marker for
Lewy

Body

dementia

in

whom
17,18

the

use

of

hallucination which are explicitly visual experiences

antipsychotics can be harmful.

with no other senses affected such as auditory or

knowing that their hallucinations are due to CBS not a

tactile 2) underlying ocular disease causing visual

result of mental health conditions is the best

impairment and sensory deprivation 3) preserved

treatment.

cognitive function with insight.

For most suffers

12

In clinical practice CBS is under recognized,

Conclusion

due to both a relative lack of awareness amongst

Elderly patients with visual hallucinations should not

clinicians as well as sufferers being unwilling to

be instantly labelled as having dementia, delirium or

divulge their hallucinations for fear they will be

psychosis. Readily treatable organic causes such as

stigmatised

as

mentally

unstable.3

Healthcare

an infection, or any other physical condition should be

professionals caring for patients with poor vision

ruled out. If they are known to have visual impairment

should thus make a concerted effort to directly enquire

and they are cognitively intact the diagnosis of CBS

regarding visual hallucinations. Early detection and

should be considered. Early detection, reassurance

reassurance that this is not a mental disorder can be a

and patient education regarding this benign yet

relief for patients and their families.3

3 | bujo.buos.co.uk

distressing condition is vital in minimizing distress. 
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LEARNING POINTS


Elderly with visual hallucinations should not be instantly labelled as having dementia, delirium or
psychosis.



Charles Bonnet syndrome (CBS) is a condition in which individuals with ocular disorders but otherwise
well, experience visual hallucinations.



The diagnosis of CBS is usually one of exclusion and is characterised by 1) visual hallucinations and not of
auditory or tactile nature 2) known ocular disease causing visual impairment and sensory deprivation 3)
preserved cognitive function with insight



Early detection, reassurance and patient education concerning this benign yet distressing condition is
vital in minimizing distress.
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Anaesthetic Choice for Cataract Surgery
Henry Hogg1, Michael Clarke2

Abstract
Cataract surgery is one of the most common operations performed by
the NHS. The resources required for the provision of these cataract
services can be reduced by increasing the proportion of operations
conducted under local anaesthesia (LA). This local service appraisal
updates and augments the literature concerning anaesthetic choice for
cataract surgery and indicates the factors locally influencing anaesthetic
selection. This information was extracted from the theatre records of the
8566 cataract operations performed at Newcastle’s Royal Victoria
Infirmary in 2011. Of these 247 (2.9%) operations were found to be
conducted under general anaesthesia (GA) and a sample of 46 of these
cases were further examined to find the indication for GA. In 29 (63%)
cases GA was selected despite no documented clinical contraindications
of LA. These findings imply that the proportion of cataract operations
performed under GA in a large tertiary centre could be reduced, thereby
reducing the cost of service provision.
Keywords:

phacoemulsification,

cataract,

local

anaesthesia,

general anaesthesia
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over the past 2 decades which has been facilitated by several advances
in

provision.2,3

surgery

The

proportion

of

operations

using

phacoemulsification has progressed from less than 4% in 1990 to 99.7%
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circa 2005.3 This evolution in the ophthalmologist’s approach has also
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been accompanied by anaesthetic advances.

Victoria Rd, Newcastle upon Tyne.

majority use of GA in cataract operations has been replaced by an
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overwhelming 95.5% dominance of LA in the latest large scale UK
dataset.4
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In the same period a

The increasing prevalence of LA in cataract surgery is

beneficial for two reasons.

Firstly, there is evidence that LA causes

fewer adverse events than GA as well as reducing the recovery time for
the patient.5-7

Secondly, the financial cost to the NHS per cataract

operation is lower when conducted under LA. It is the aim of this local
service appraisal to determine the current residual proportion of GA
cases and ascertain how many are clinically unavoidable. If a sufficient
number of GAs are administered to cataract patients simply because
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they are uncomfortable with the idea of LA, then implementing a protocol
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to reduce anxiety associated with LA operations could
Table 1 | Contraindications to LA2

enhance LA uptake in the NHS cataract service.
The literature comparing the relative frequency of



patient refusal after careful counselling

adverse events with GA and LA specifically in cataract



local sepsis



trauma or perforated globe



grossly abnormal coagulation

which have further reduced adverse outcomes.9,10



severe reaction, allergy or other complication of la

Nevertheless, it is important to note there is no



surgery is both limited and dated. The literature also
considers LA sharp needle techniques whilst trends
have moved towards blunt cannula administration,4,8

suggestion of disadvantaging a patient by selecting

confusion, inability to communicate or to comply with
instructions

LA, though there may be benefits. Studies from 1993



uncontrolled tremor

and 1996 found higher rates of nausea post-



inability to adopt acceptable positioning

operatively and more fluctuations in pulse and blood
pressure intra-operatively with GA.5,6

Patients with

risk factors for ischaemic heart disease have also

to produce.4

been shown to have more ischaemic episodes during

reduction it will be necessary to have recent data of

and following cataract operations under GA compared

the rates of GA and an indication of whether LA was

to LA.

7

Despite these differences no overall benefit is

To assess the feasibility of such a

clinically contraindicated in those cases.

The

demonstrable for either anaesthetic modality in terms

proportions of anaesthetic techniques employed in

of long term performance, morbidity or mortality from

cataract surgery on a national scale have not been

these data. However, evidence that adding sedation

documented since 2006 and even locally these figures

to LA worsens prognosis is convincing.

11

are often not readily available.

Thus, data of how

The financial advantages of LA over GA for

many cataract operations are performed under GA

cataract surgery are clearer. The latest guidance from

and why this form of anaesthesia was chosen needs

the Royal College of Ophthalmologists (RCOphth) and

to be augmented and updated.

the Royal College of Anaesthetists (RCoA) states that
unlike GA, a dedicated anaesthetist is not required for
each cataract operation.2,12

They also advise that

Methods

topical, sub-conjunctival and sub-Tenon’s LA do not

The location for the study was the Eye Department of

need to be given by an ophthalmologist, but can be

the Royal Victoria Infirmary, Newcastle; a tertiary

administered by any appropriately trained member of

centre performing 8566 cataract operations between

staff.2 LA allows for 2-3 times as many operations per

01/01/2011 and 31/12/2011. The theatre records for

list compared to GA and imposes a lower demand on

this time period were examined to identify cataract

inpatient beds from both day cases and overnight

operations using GA. The date of these operations,

hospital stays.

All of these factors mean that a

the patients’ numbers and names were noted.

cataract service using a higher proportion of LA is a

Combined procedures, such as phacotrabeculectomy,

more efficient and more affordable one.

were excluded.

Once all the operations had been

The £245 million spent on cataract surgery by the

identified, a consecutive sample of 62 cases was

NHS, in the 2010/11 financial year in England alone,

selected. Each was assigned a number to pseudo-

indicates the sizeable savings that could be made

anonymise the data. Patient notes were collected and

1

interrogated against a proforma. The proforma was

from even a modest increase in the prevalence of LA.

As LA rates were already up to 95.5% circa 2005, it is

designed using the guidance from

possible that a further increase could be challenging

RCOphth, specifically the suggested indications for

2 | bujo.buos.co.uk

RCoA and
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Figure 1 | Reason for selecting GA.
Frequency of contraindications to LA for cataract surgery (n=46)

use of GA over LA in cataract surgery (Table 1). 14

weakness of this appraisal; this degree of regional

sets of notes were unavailable and 2 case notes

variation means the local figures generated here will

contained

not be applicable to each ophthalmic centre.

contradictory

anaesthetic

information,

leaving 46 GA cases as a sample to be examined.

The next step is to find out what dissuades

Optimally this sample would be larger; however the

patients from what is broadly accepted as the superior

limited resources available for this service appraisal

anaesthetic option for both the NHS and its patients. 2

did not allow it.

One multicentre approach would be to examine the
relationship between the rates of GA at a centre and
the pre-operative counselling content, such as the use

Results

of patient information leaflets.14

Of the 8566 cataract operations performed 247 (2.9%)

approach could illuminate which factors dissuade

of the cataract operations used GA. In the majority of

patients from LA.

notes examined (63%) no clinical contraindication for

would allow guidance to be formulated and applied on

LA was present (Figure 1). Whilst patient request for

a national level to reduce LA refusal in cataract

GA was not explicitly documented in all cases it is the

surgery.

only remaining accepted LA contraindication.

taking time to explore their concerns is likely to

Also, a qualitative

Information from these sources

Until such a time, educating patients and

provide the best outcomes.

Discussion
It seems from this service appraisal that the majority

Conclusion

of patients declining LA for their cataract operation are

Whilst the recent decreases in the rate of general

doing so for potentially preventable reasons. Whether

anaesthesia for cataract surgery seem to have

or not patient choice, and thus validity of consent, can

continued there seems to be substantial inter-regional

be maintained whilst reducing LA refusal could create

differences in anaesthetic choice.

a limit on the desirable extent of LA dominance.

differences,

However, data produced in an audit of an ophthalmic

composition of local anaesthesia

contraindications,

surgical department in Norfolk demonstrated a GA

increased

anaesthesia

rate

phacoemulsification in the Royal Victoria Infirmary,

of

1.4%

in

the

2426

phacoemulsification

procedures performed over 6 months.13 These figures

and

the

dominance

predominantly
of

local

Given these
non-clinical
for

and in likelihood elsewhere, seems possible. 

suggest that even lower use of GA in the NHS
cataract service is possible.
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Spectacles and Sight-Saving Surgeries in Central America
Sophie Poore1

Abstract
In August 2012 I was privileged to visit Tegucigalpa, the capital city of
Honduras in Central America, volunteering as a ‘Global Impact Fellow’
for Unite For Sight, an American non-governmental organisation. Unite
For Sight was not an ordinary medical elective provider, in that clear
expectations were set forth that we should not only observe, but work as
volunteers, raise funds and provide spectacles. Furthermore, in their
mission to apply the best practices in global health, I was to receive
extensive pre-departure training, enabling an earlier transition into a
culturally competent and effective volunteer. This month would teach
me, not only many essential life-skills, but improved awareness of
sustainable, ethical global health provision and knowledge regarding
eye conditions in hot, dusty environments in the less economically
developed world. Through personal observations, interactions and the
absorption of Honduran culture I would learn about a culture so different
to my own, allowing my world-view to shift and perspectives to change.
My time in Honduras was split two ways: between the clinic and
outreach camps or ‘brigadas’.
Keywords:

unite

for

sight,

elective,

honduras,

social

entrepreneurism

En La Clínica
Centro de Salud Integral ZOE (The Integrated Health Centre of ‘Zoe’ –
Greek for ‘Life of God’) was located on the outskirts of Tegucigalpa. As
the clinic was run on a ‘first-come-first-served’ basis, large crowds of
patients would be eagerly queuing from as early as six in the morning,
kept under control by the clinics’ security guards.
Affiliations:
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one of the other volunteers would test their visual acuity. To
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phrase of the month! However, the atmosphere permeating the waiting
area meant that patients would be eager to offer assistance in a nonjudgemental manner to anyone requiring help; with one elderly man
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helping the next, and children explaining the test to their parents or
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grandparents.
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patients’ clinic, helping with paperwork and calling
patients from the waiting room (my British accent
often generating a few smiles).
The appearance of the consulting rooms was not
at all dissimilar to those in England; fully equipped
with slit-lamps and lasers, and with the same
educational posters covering the walls. However, the
diseases and patient attitudes were quite distinct.
Seeing patients present with blindness from cataracts
and with pterygium advancing over almost the entire
cornea, made me truly appreciate the severity of the
eye diseases that result from a tropical climate
combined with the barriers to care imposed directly
and indirectly by poverty.
It was a humbling experience to witness the
gratitude expressed by the Honduran patients for the
appointment, with no mention of a complaint regarding
the seemingly interminable wait. As each patient
attended with a ‘compañero’ (special companion) I
was able to see the strong familial affiliations within
Hispanic culture and the dependence of patients on
these strong bonds.

A

En el Quirófano (In the Operating
Theatre)
One of the pre-requisites of volunteering with Unite
For Sight was that each volunteer had to raise $1,800.
All 100% of which goes towards providing free
cataract surgeries for patients identified on the
brigadas. Although the clinic also provided care and
surgery for self-presenting patients, it was reasoned
that the ability of these patients to independently seek
care indicated they did not have significant financial,
transportation or education barriers and meant they
generally can afford to contribute to costs.
To overcome physical barriers to care for villagers
with cataracts identified on brigadas, they would
subsequently be picked-up together by Javier, the
clinic’s driver, and taken to the clinic on the morning of
their surgery. After their operation, an overnight stay
at a local school and a follow-up appointment, Javier
would return the brigada patients to their villages. He
commented that the atmosphere on the way home,
was one of relief, excitement and strong fraternity.
Often seeing clearly for the first time in years, patients

B
Figure 1 | Surgery in
Honduras.
(A)
Patients
waiting for peribulbar blocks
outside operating theatre. (B)
Two bed operating theatre. (C)
Patients queuing at the
brigade.

C
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would express their love for the beauty of the

Brigadas

Honduran landscape through the minibus window,

For a couple of days of each week, the team of Unite

excitement to see their small grandchilden and to see

For Sight volunteers and a local optometrist would

what Javier, the driver, looked like!

brave the chaos of the Honduran, pot-hole laden road

It was a responsibility of the Unite For Sight

system in a large white Toyota Land-Cruiser to set-up

volunteers to watch these surgeries for transparency

a make-shift screening clinic in churches, schools or

and accounting purposes.

communal buildings. We would make day visits to the

On approaching the operating theatre the brigada

areas of urban sprawl in the mountainous outskirts of

patients would be sat together, nervously waiting for

Tegucigalpa and take occasional trips to more distant

the anaesthetist to administer their peribulbar nerve

locations for a number of days.

blocks (Figure 1A). Although the villagers would

Vast queues of patients would be awaiting our

hardly speak to one-another whilst waiting, there was

arrival; often a few hundred patients spreading around

an

the outsides of buildings preparing themselves for a

unmistakable

and

extraordinary

sense

of

long wait in the thick, muggy heat (Figure 1C).

camaraderie amongst these patients.
With a two-bed system in the operating theatre, no

The volunteers’ roles included: visual acuity

time would be wasted (Figure 1B). As the surgeon

testing, crowd control, using the autorefractor and

was nearing the end of one procedure the next patient

dispensing of the reading glasses and sunglasses.

would be brought in, and after a rapid glove change,

Each Unite For Sight volunteer had to take with them

the ophthalmologist would ‘swivel’ the chair and

to Honduras 600 high-quality pairs of sunglasses or

immediately commence the next operation.

reading glasses. Distributing these to patients was the

The cataracts were removed by a surgical

favourite

role

of

every

volunteer.

Seeing

the

technique called Small Incision Cataract Surgery

satisfaction and gratitude expressed by the patients

(SICS). This is a technique by which the cataract

was highly emotive; many would closely examine their

nucleus is removed through a small scleral tunnel.1 A

hands or some would have their bible with them and

replacement intraocular lens is then inserted. This

thank us for enabling them to read the small script

technique, provides an immediately good visual

again.
However, whist on brigadas I was struck by the

outcome, is low cost and suits the provision of a high
volume service.1

magnitude and burden of the problem of presbyopia

In developed countries phacoemulsification is the

and of uncorrected refractive errors, particularly within

surgical technique of choice. This technique uses

the

ultrasound to emulsify the lens, which is followed by

secondary school we visited.

aspiration
developing

of

the

the

lens

high

fragments. However,

costs

of

equipment

population

of

a

Tegucigalpan

in
and

consumables renders this surgical option unaffordable
to the majority of patients.

adolescent

1

Barriers to Care
Through direct observation of patients, shadowing the

Given the late presentation of the brigada patients

clinic’s social workers and engaging in discussions

the surgeon was always prepared for the chance of

about access to care, I gained a better first-hand

encountering a Morgagnian cataract, which risks the

appreciation

possibility of the liquefied centre leaking into the rest

healthcare. I witnessed the poverty throughout the

of the eye, causing a severe inflammatory reaction

country and the lack of facilities outside the capital

and a high risk of blindness.

city. I heard patients misperceiving their cataracts to

of

patients’

barriers

to

accessing

be incurable or treatable only at the point of blindness
and I was also shocked at the frequency at which
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patients failed to accept their free cataract surgeries.
Witnessing

these

obstacles

challenging

ambitious visions for the future of their clinic.

the

I felt inspired by this attitude of social entrepreneurism

Honduran population, amongst many others, allowed

taken by Unite For Sight and adopted so readily by

me to contextualise the multiplicity of psychological,

the clinic. Innovations don’t have to be spectacular

financial and physical barriers to eye care in the

leaps in technology, they can also take the form of

developing world.

simple, elegant modifications or twists on pre-existing
ideas, that when made accessible to the developing

Social Entrepreneurism

world have the potential to change the lives of

One concept that stood out most to me in my learning

billions.2

about Unite For Sight’s model of health provision was

This mentality resonating throughout the clinic, was

that of ‘social entrepreneurism’. A social entrepreneur

passionately summarised by Victor, the leader of the

is a person who works towards the improvement of

brigadas, translated as follows; ‘I believe that each

society in a business-like manner demonstrating

volunteer, each employee, has something special

innovation and determination and who measures his

about them, a special talent or creativity that can be

‘profit’ by the amount of sustainable good the

harnessed to help the growth of the clinic.’ 

business brings to a community.

2,3

I was able to witness the concept of social
entrepreneurism in action at ZOE clinic. The staff tried
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to ensure sustainability through displaying designer

I
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clinic and the clinic would also charge for surgeries
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consultations
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assessment by the clinics social worker. The profits
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from which would be used to subsidise services for
patients unable to pay. Being my first experience
outside of the NHS, I was unfamiliar with the concept
of a clinic operating in the competitive market.
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However, I came to realise that charity is not a
permanent solution to any problem, and without
universal

health

mechanisms

to

coverage,
function

clinics

must

have

sustainably

and

independently but still in an egalitarian manner.
Another important facet of social entrepreneurs is
that they must be pioneers, and dare to innovate.2 I
was inspired by the attitudes of the members of staff
in the clinic who were on a continuous mission to
reduce waste in all senses of the word and to seek
ways to improve, broaden and expand their services
so that the social impact of their interventions would
continue to grow. The clinic staff would invite
suggestions and feedback; they would encourage
creativity

amongst

the

volunteers;

they

would

embrace change, share ideas and have exciting and

4 | bujo.buos.co.uk

BUJO | VOL 1 I ISSUE 1 | JULY 2013

TEGUGICALPA, HONDURAS AT A GLANCE
Placement locations
Tegucigapa, the capital of Honduras in Central America, is located in a valley
within a chain of mountains. It was founded in 1578 by Spanish settlers as a
mining town.
Centro de Salud Integral ZOE is a not-for-profit clinic located in Tegucigalpa.
It was founded in 2001 by the Vida Abundante Christian Church with the
aim of providing eye care to those living in poverty in Honduras. However, it
has since expanded to provide services from numerous medical specialities
and also houses a laboratory and optical workshop. The ZOE clinic provides
an outreach programme that offers services to schools, the suburbs of
Tegucigalpa and remote villages and towns located several hours from the
clinic.
Visa and Travel Costs
It will cost approximately £1000 pounds for Visa and Travel. You may need a
transit visit if you stop in the USA.
You will also have to raise $1,800 and collect and take with you 600 pairs of glasses as a charitable donation.
Accommodation costs approximately £20 a day in Tegucigalpa. Two to three days a week are spent on out-reach where accommodation
costs will vary.
The currency in Honduras is the Lempira with approximately 30 lempira to the pound.
Vaccinations
A travel nurse appointment will be required for Honduras. Malaria prophylaxis will be needed as areas visited on outreach will be
malarial. Hepatitis A, B and yellow fever vaccinations are also recommended.
Climate
It is hot and humid almost all year round. Temperatures don’t vary hugely with the average high being 32°C and the average low being
20°C. Rainfall is often heavy and short-lived. The air quality is poor in Tegucigalpa.
Cuisine
Food is cheap, and mainly consists of avocado, beans, tortillas, plantains and rice with small variations between breakfast, lunch and
dinner. Accommodation is self-catered , although a super-market is near by and fast food retailers are numerous .
Languages spoken
The official language is Spanish. Although the doctors speak good English, Spanish at AS/A level is essential for communication with
patients.
Tourism
Parque el Picacho – this is a park on the edge of a hill top providing fantastic views of the city. The focal point of the park is the Jesus
statue which is also visible from the eye clinic. This visit can also be combined with a trip to the zoo which is located on the same hill top.
Valle de Los Angeles and Santa Lucia – these are small tourist villages. Valle de los Angeles provides souvenirs and eateries Santa Lucia
provides breath-taking views, rowing boats on a small lake, a church and a brief village history and a calmer souvenir shopping
experience.
Parque National La Tigra – take an hike around the jungle, stop off at the waterfall and get a glimpse of Honduras’ mining history.
Elective Provider
If you are interested in doing an elective with Unite for Sight, please look at http://www.uniteforsight.org/ to find out about electives in
their three locations: Ghana, Honduras and India (either Orissa, Tamil Nadu or Bihar). For further questions about the experience of
being a Global Impact volunteer please contact the author.
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Ocular Trauma and Traditional Healers in Nepal
Edward Saxby1

Abstract
Nepal, a country nestled between India and China and dominated by the
Himalayas, faces an intense burden of eye disease. Almost 20 percent
of the population is affected by one or more ocular disorders. I was
fortunate to undertake an internship at the Himalayan Eye Hospital
(HEH) in Pokhara. The HEH is a non-governmental organisation that
services Pokhara and the mountainous region surrounding the city.
During the placement, it became apparent many patients were
presenting with loss of sight due to an ocular trauma injury which
occurred years earlier. The commonest modes of ocular trauma were
found to be road traffic accidents, physical assault and hammering with
stones or nails. The aim of this project was to find out about the
epidemiology of ocular trauma and the factors which led to delayed
treatment.
Keywords: ocular trauma, traditional healers, treatment

Introduction
During my elective period I wished to further my understanding and
knowledge of ophthalmology. I wanted to experience, first hand, the
problems that were being faced in developing countries regarding eye
care. The World Health Organization (WHO) has estimated that
approximately 45 million people in the world are blind. Of the blind
population, 90% are from developing countries and it is believed that
80% of blindness is avoidable.1
Nepal, although a small country feels the burden of eye disease
Affiliations:
1. FY1, Musgrove Park Hospital,
Musgrove Park, Parkfield Drive,
Taunton, Somerset. TA1 5DA
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Dr Ed Saxby;
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Accepted : 15 April 2013
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intensely. In 1981 a survey was undertaken that aimed to identify the
epidemiology of blindness in Nepal. In a population of 14 million, a total
of 39,887 persons were examined and 6,855 had one or more ocular
disorders. The survey found 0.89% of the population were bilaterally
blind and 1.70% of the population were blind in one eye. The major
causes of blindness were found to be cataracts, trachoma, ocular
infections, glaucoma and xerophthalmia.2 The same data from 1981 is
still being used today due a lack of a further nationwide sampling survey
evaluating blindness, although regional data has been collected by the
VISION 2020 - Right to Sight programme. This is a joint initiative by
WHO and International Association for the Prevention of Blindness

Patient consent: Obtained

(IAPB). These results showed that bilateral blindness, defined as visual

Conflict of Interest & Funding:
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acuity of 3/60 or less, still affects 0.82% of the population. 1
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My Placement

skills such as fundoscopy and slit-lamp examinations

The Himalayan Eye Hospital (HEH) is a non-

during the assessment process.

governmental organisation that services Pokhara and

To service the more remote rural villages within the

the mountainous region surrounding the city. The area

hospitals catchment area, screening camps, as well

served by HEH comprises 25 percent of Nepal’s total

as directed surgical camps, are run. I was fortunate to

land and has a population of 2.8 million, scattered in

join one of these screening camps and witness the

remote mountainous villages. A consultation costs 20

care provided to these segregated communities.

Rupees, equivalent to roughly 15 pence.

Certainly, it was encouraging to see the work being

During my placement I was attached to different

done to address the major causes of reversible

departments in the hospital, enabling me to obtain a

blindness identified by the 1981 survey. The hospital

broad appreciation of the eye care provided. Patients

statistics showed that approximately 150 cataract

would initially arrive at the hospital and queue to be

operations were performed per week. Of these, 67%

seen in the screening room by an ophthalmic

had a visual acuity of 6/18 or better within four to six

assistant, who acted to triage the influx of patients.

weeks.

These members of staff were not medically trained but
were well practised in taking histories and examining
the patients in a time pressured environment. From

Ocular Trauma

here, patients went to the refraction room (Figure 1A),

The eye is a delicate organ. As ocular trauma can

before then attending the examination room for a

lead to blindness, immediate management and

thorough examination with the use of a slit lamp,

regular follow up should be the target of care. A study

again performed by the skilled ophthalmic assistants.

conducted by the Nepal Eye Hospital over a period of

Following these initial assessments, patients would

six

months

surveyed
4

a

total

of

733

ocular

be subsequently directed to either minor operating

emergencies.

room (Figure 1B), the major operating room or to see

ocular trauma cases, clearly demonstrating the

Of the emergencies, 75.7% were

an ophthalmologist in clinic.

magnitude of the problem. The commonest modes of

I would often intentionally follow patients on their

ocular trauma were found to be road traffic accidents,

journey through the hospital and resultantly I was able

physical assault and hammering with stone or nails.

to spend time in both the minor and major theatres to

The commonest extra ocular foreign bodies were

build up my experience of ophthalmic procedures. I

metal pieces from welding, paddy grain among

also had opportunity to develop my basic ophthalmic

harvesters, glass pieces or stone chips. Corneal

A

B

Figure 1 | Patient Assessment. (A) Visual acuity checks in the refraction room (B) Intra ocular pressure assessment in minor operating
theatre.
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abrasions were frequently due to organic matter such
as paddy leaves. The number of ocular injuries across
Nepal was found to increase with corresponding
harvest and festival seasons. The study showed that
immediate treatment of the abrasion with topical
antibiotics

and

padding

healed

the

denuded

epithelium within 24 hours. If the treatment was
delayed there was an increased rate of ulcer
development, as seen in Figure 2.
The epidemiology of corneal ulceration was
examined by a team at Tribhuvan University Teaching
Hospital in Kathmandu. They surveyed 405 patients
with corneal ulcers and results showed that the

Figure 2 | Corneal opacity due to ulcer secondary to a corneal
abrasion.

commonest predisposing cause was trauma.5 A
further study in 2004 produced data to show that the

Why the delay in Treatment?

lag between injury occurrence and care seeking was

During my time in Nepal, it became apparent patients

6

associated with a worse visual outcome. This is an

frequently presented to hospital only when their sight

important finding as corneal ulceration is the second

had become seriously affected, often at a stage when

commonest cause of monocular blindness after

little could be done. This was often due to immense

cataract in Nepal, particularly affecting rural areas. A

difficultly encountered in traversing the road network

typical example in highlighted in the case study below.

in Nepal. I was able to experience the fragility of the
roads myself after enduring a 10 hour bus journey that
only covered a total of 110 kilometres. This had
significant impact on the inhabitants of villages
scattered throughout seemingly inhospitable areas.
However, due to the mountainous terrain in much of
the country the building of roads is not an easy task

Case Study
A 46 year old agricultural worker presented with a painful right eye and a foreign body sensation. His visual
acuity showed 6/6 in his left eye and 6/9 in his right. A
corneal abrasion and slight lid swelling was noted in
the right eye on examination. The patient reported
working in the field five days previously when a maize
leaf had injured his eye. He had not been able to attend
the hospital since the accident. This was due to political
strikes that had stopped the transport necessary to
bring him in. No other ocular services were available in
his village. The doctor prescribed Ciprofloxacin, an
antihistamine for the lid swelling and an analgesic for
the pain. He made a good recovery.

and districts therefore remain separated by several
days hard walking, all the more difficult for those with
poor vision.
Another factor causing delayed treatment is that
the available eye care is not sufficient to meet the
demands of the ever growing population. Following
the 1981 report the number of eye care professionals
trained in western medicine has increased. However
there is still a lack of facilities and aid. In 2000 it was
found that Nepal had only one ophthalmologist per
250,000 individuals.7 Yet, even with efforts to increase
specialist and primary eye care centres in Nepal,
health service utilization can often still remain very
poor. This may be related to a lack of education and
understanding.

On speaking to the doctors at the

hospital they believed that few patients understood
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the risks associated with ocular trauma. Individuals

A study linking the health care seeking behaviour and

were often nervous and fearful of coming to hospital

health policy in rural Nepal found that individuals

and of the treatment they were offered.

prefer to visit traditional healers before visiting other

Nepal has a wealth of ethnic, religious and cultural

health care workers. This is because the traditional

diversities and amongst this eclectic mix exists a

healers are very accessible, they are inexpensive and

variety of different forms of traditional healthcare, with

are believed to be accurate diagnosticians. The study

medically unqualified ‘healers’ often delaying the

found that the aid of a doctor was only sought as a

search for medical help. Traditional healers are

second line and only if deemed necessary.

13

frequently the first form of healthcare visited by the
Nepalese, and they provide a considerable amount of

What is being be done?

medical advice and treatment, especially in more rural

The national society for comprehensive eye care

areas. The National Planning Commission in 1998

(Nepal Netra Jyoti Sangh) was established in 1978 to

showed

used

improve eye care and one pilot implementation

government health services and 25% of households

involved training traditional healers. This decision was

that

only

12%

of

households

used non-government health services.

8

One can divide traditional forms of healthcare into

made for several reasons: patients visiting the hospital
had

often

previously consulted

local

traditional

those providing alternative medicines and those

healers, patients presented in a very late stage of their

regarded as faith healers. A popular branch of

condition due to their visits to traditional healers and

traditional medicine that is widely practiced in Nepal is

thirdly, communication between traditional healers

ayurvedic medicine. According to the National Centre

and healthcare providers was extremely poor.13 A

of Complementary and Alternative Medicine, ayurveda

major goals is to increase collaboration between

uses a variety of products and techniques to cleanse

traditional and western practitioners. One such

the body and restore balance to the body, mind and

method employed is by training traditional healers in

spirit.9 By definition the term ayurveda means the

western

science of life and can be traced back to around

subsequently shown to be more informed about

5000BC. The practioners use elixirs, metal solutions

common eye related problems, often ceased using

and herbal remedies to treat illness.

10

Other forms of traditional healing include Tibetan
medicine and faith healers. Tibetan medicine teaches

medicine.

These

trained

healers

were

certain traditional eye medicines and they referred
more patients to the district primary eye care centres
or to eye hospitals.

that the physical world, including our body and health,
is a result of individual perception. In this way one

Conclusion

can ‘direct’ the body towards sickness or health.

My time spent studying eye care in Nepal has been

Tibetan medical practioners are called Amchis and

fascinating. I have been able to broaden my

are commonly found in the upper mountainous

understanding of a topic that interests me and at the

regions.11 The faith healers or Dhami-Jhankri are

same time learn practical skills that I believe will aid

priests that act as mediators between the spirit world

me in my future career. I have learnt more about the

and the material world of day to day life. Different

problems that are faced when working in a country

spirits are believed to cause illness in Nepal. To

with limited infrastructure and methods to overcome

relieve sickness the Dhami must use their knowledge

these hurdles. Although considerable advancements

to diagnose the type of spirit. They either make an

been made in Nepal over the last 30 years, the

offering and placate the spirit or suck the offending

problem of providing eye care particularly in an acute

spirit from the patient’s body using a spirit bone,

setting to all areas remains a challenge due to the

usually the human femur.12
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geographical and economic status of the country.
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Most ocular injuries are both preventable and
treatable. As incidences have been found to peak with

References
1.

World Health Organization. Blindness: vision 2020. The global initiative
for the elimination of blindness. Retrieved 12 May 2012 from
http://www.who.int/mediacentre/factsheets/fs213/en

2.

Brilliant GE, Pokhrel RP, Grasset NC et al. The Epidemiology of
blindness in Nepal; report of the 1981 Nepal Blindness Survey.
Chelsea, MI: The Seva Foundation 1988

3.

Pandey PR. Study of Ocular Emergencies in Nepal Eye Hospital. Post
Graduate Medical Journal of NAMS 2009;9(2):24-27

4.

Khatry S, Lewis A, O Scheln et al. The epidemiology of ocular trauma in
rural Nepal. British Journal of Ophthalmology 2004;88:456-460

5.

Upadhyay MP, Karmacharya PCD, Koirala S, et al. Epidemiologic
characteristics, predisposing factors, and etiologic diagnosis of corneal
ulceration in Nepal. American Journal of Ophthalmology 1991;111:92–9

6.

The National Society for Comprehensive Eye Care. Nepal Netra Jyoti
Sangh, Research & Monitoring Programme. Retrieved 12 May 2012
from http://www.nnjs.org.np/programs/research_monitoring_department.php

7.

HMG/N National Planning Commission. Service delivery survey: health
and agriculture services. Nepal Multiple Indicator Surveillance Sixth
Cycle 1998

8.

National Centre for Complementary and Alternative Medicine.
Ayurvedic Medicine. Retrieved 13 May 2012 from http://nccam.nih.gov/
health/ayurveda/introduction.htm

9.

Gartoulla, RP. Alternative Medication
dissertation. North Bengal University 1992

10.

Tamang TY. A glance to the Tibetan medical tradition. Reflections
Millennium batch 2000, Pokhara; 2005: 62-3

11.

Shankar PR, Paudel R, Giri B. Healing traditions in Nepal. The Online
Journal for the American Association of Intergrative Medicine. Retrieved
13 May 2012 from http://www.aaimedicine.com/jaaim/sep06/Healing.pdf

12.

Jimba M, Poudyal AK, Wakai S. The need for linking healthcareseeking behaviour and health policy in rural Nepal. Southeast Asian
Journal of Tropical Medicine and Public Health 2003;34:2–3

13.

Jimba M, Poudyal A, Poudyal B, Wakai S. Traditional healers’ roles on eye
care services in Nepal. British Journal of Ophthalmology 2005; 89(10):
1250–1253

harvest and festival periods, mass education via
television and radio should be emphasized. By
increasing the public awareness to the reality and
danger of ocular trauma and the need to use safety
equipment, it is hoped that the rates of monocular
blindness may begin to fall. Governmental strategies
will need to use direct advertising and educational
campaigns to even the most rural areas to drive home
this message.
I have learnt that many of the population find a
great solace from the use of traditional healers.
Rather than renounce their role in society it has been
shown that it is important to work and collaborate with
the healers. With this, morbidity rates can be
decreased and an increased referral rate to higher
centres may be achieved. They are an important
resource and it is vital to think of them not as a
problem but rather as part of the solution to a better
quality of care. I hope to revisit this hospital following
my foundation medical years to see how the care
continues to develop and to further my knowledge in
Ophthalmology. 
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THE HIMALAYAN EYE HOSPITAL AT A GLANCE

Placement location
The Himalayan Eye Hospital is situated in the city of Pokhara, Nepal. Pokhara is a bustling city located on the banks of the Phewa Lake that
has become famous with trekkers due to its proximity to the Annapurna mountain range. The hospital was set up in 1993 with the objective to provide a comprehensive eye care service to people living within the mountainous regions of Gandaki, Dhaulagiri and Karnali in
Nepal. Due to very limited eye care services in the remote hilly regions eye disease was very prevalent. The hospital provides services
through its base hospital, community projects, surgical camps and training courses. The Himalayan Eye Hospital has a catchment area
comprised of almost three million people, accounting for almost ten percent of the countries population and roughly a quarter of its land
mass.
Visa and Travel Costs
Flights: Approximately £500-700 depending on time of year and booking in advance Visa: Can be bought on arrival. 15days=$25, 30 days =
$40, 90 days =$100 Exchange rate: 1.00 GBP = 147 NPR at time of writing
Vaccinations Confirm primary courses and boosters are up to date as recommended for life in Britain - including vaccines required for
occupational risk of exposure, lifestyle risks and underlying medical conditions. Courses or boosters usually advised: hepatitis A; typhoid;
diphtheria; tetanus; poliomyelitis. Other vaccines to consider: hepatitis B; rabies; Japanese encephalitis (for eastern and low lying areas);
cholera. Yellow fever vaccination certificate required from travellers coming from areas with risk of yellow fever transmission.
Climate
As Pokhara is quite low lying it can get very hot in the months from April to September with temperatures up to 30oC. This also is the
wettest time of year. The dry period is November through to March when the weather is also milder ranging between 10 to 20oC. Cuisine
The most common dish is Dhal Bhatt which is a combination of lentils, rice and vegetable curries. It is very filling and often reasonably
priced at around 200-300 NPR or about £2. As Pokhara is a popular tourist destination you can find a variety of foods from around the
world.
Tourist Activities
Pokhara is a hub of activities for adventure lovers. You can go trekking in the Himalayas, paraglide over the city, white water raft down
nearby rivers, rent mopeds or cycle round the surrounding valley. If you want to relax there are spas, 5* hotels with infinity pools and
plenty of Buddhist temples to visit.
National Language
The official language of Nepal is Nepali although the 2011 census recorded 123 languages spoken in the country depending on the heritage
of the individual. In the Himalayan Eye Hospital all the staff speak good English and are keen to teach.
Contact
Email: info@heh.org.np
Website: www.heh.org.np Administrator: Mr Narayan Baral, narayan@heh.org.np
Medical Director: Dr Indra Man Maharajan, indra@heh.org.np
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The art of being an oculoplastic surgeon
Elizabeth Emsley1
Elizabeth talks to Sabrina Shah-Desai, a consultant ocuplastic surgeon
about her career and relocating from India to the United Kingdom.

Why did you choose ophthalmology?
There is an old adage “the eyes are the window to the soul”; I was
fascinated by the fact that eyes offer a unique view into the body,
allowing one to diagnose many systemic diseases. They are the only
structure where you can examine a naked nerve and blood vessel
without performing surgery.

I chose ophthalmology, as it is an

innovative branch of medicine, which I can practice as both a physician
and surgeon. As a mother (and a competitive woman), it gives me the
satisfaction of career progression, whilst achieving a good work-life
balance, with an option of choosing to work in a hospital environment
or in private practice.
What interested you in oculoplastics?
As an aesthetic person I enjoy the art, science and imagination that this
specialty demands. Oculoplastics allows me to apply the micro
precision of ophthalmology to the aesthetic concepts of facial plastic
surgery.
You trained in India, what attracted you to work in the UK? Do you
still work in India?
Whilst training in India, I had only one ambition – to work with the
legendary Richard Collin in oculoplastics! As he was based at
Moorfields Eye Hospital, UK seemed the natural destination. I don’t
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of Medicine, Highfield Campus,
Southampton. SO17 1BJ
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work in India at present, but do want to get involved with charitable
groups to restore/rehabilitate patients with peri-ocular deformities in
India.
You have done three fellowships can you elaborate on these?
Well, my first port of call was East Grinstead (‘96-‘97)– the Corneal &
Oculoplastic fellowship was a steep learning curve, with an intensive
pace and wide exposure to ocular surface disease, burns and trauma.
My second fellowship at Southampton & Salisbury (’98) was shorter
and more relaxed, with 1-1 training that consolidated my concepts. My
third fellowship at Moorfields (2000), with Richard Collin & Geoff Rose,
gave me confidence and invaluable skills to tackle complex conditions
and strengthened my desire to pursue this subspecialty as a career. I
did undertake one more fellowship – at Chelsea Westminster in 2009,
BUJO | VOL 1 I ISSUE 1 | JULY 2013

where I learnt more advanced facial aesthetic techniques. All my
fellowships contributed in developing unique insights into the practice
of this sub specialty. They also opened doors to an elite club of
distinguished professional colleagues, who have become mentors &
friends over the years.
Do you have advice for any budding oculoplastic surgeons?
Choose your fellowships carefully – I recommend finding teachers who
willingly nurture and support your career, talk to other trainees for
advice. Plan to undertake at least 2 fellowships, one basic and one
advanced. Build your support network with colleagues and in
complementary

specialties

(plastic,

maxillofacial,

ENT

and

dermatology) both nationally & internationally, which will help maintain
your world perspective.

BIOGRAPHY

Finally have the courage to innovate

and

follow your own interests.
How do you see the future of oculoplastics?

Sabrina Shah-Desai is a
Consultant Ophthalmic and
Plastic Reconstructive Surgeon
based at BHR University
Hospitals NHS Trust, where
she heads the division of
Oculoplastic surgery. She
offers a comprehensive eyelid
and lacrimal service for
children & adults. She also
performs cosmetic eyelid
surgery
and
peri-ocular
rejuvenation with botox &
fillers.

There

After
completing
her
undergraduate
medical
studies and postgraduate
Ophthalmology training in
Bombay, she has undertaken
three subspecialty fellowships
in the UK, as well as a
fellowship secondment. Mrs.
Shah-Desai has contributed to
many publications in medical
journals, has written textbook
chapters and particularly
enjoys
teaching
budding
oculoplastic surgeons.

For sentimental reasons it was when I operated alongside my dad, who
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is

a

feeling

amongst

CCG’s,

supported

by

some

ophthalmologists, that oculoplastic procedures are primarily cosmetic,
thus trivializing the visual & functional impact of common eyelid,
lacrimal and orbital conditions. This attitude poses a significant
challenge to the future of this subspecialty in difficulty financial times
with NHS cut backs. However, cosmetic surgery continues to defy
global recession, the booming market offering opportunities to
oculoplastic surgeons to expand their repertoire and offer various facial
rejuvenating procedures, traditionally the domain of dermatologists and
plastic surgeons.
What has been the most memorable moment of your career?
was a brilliant surgeon, with exacting surgical standards. I harvested
my first split skin graft and performed a complex socket reconstruction
fresh out of my fellowships. I still remember the look of respect mixed
with paternal pride in his eyes – it was very special.
Other than ophthalmology, what else interests you?
I could happily combine my passions of cooking, eating, travelling art
and culture, to become a food critic & travel writer – perhaps in another
life. 
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A foundation year post in ophthalmology
Huzaifa Malick1

“Jobs are scarce but they offer a
totally unique FY2 posting”

O

phthalmology is a unique specialty. Success requires
combining the diagnostic and therapeutic interventions of a
physician with the technical skills of a microsurgeon. The

result is a varied and fascinating mix of medicine and surgery with
frequent opportunities to make sight saving interventions.
Choosing a foundation post in ophthalmology is a very beneficial
first step in achieving this goal. On offer is the chance to learn the
basics of ophthalmology, both by participating in outpatient clinics and
also with dedicated time set aside for theatre sessions. Ophthalmology
is a heavily outpatient based specialty and as a foundation doctor my
first role was to familiarise myself with the clinic setup. Initially, I was
asked to sit with a registrar or consultant with the aim of gaining a
basic understanding of the slit lamp microscope along with
examination techniques and the management of basic ocular
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basic glaucoma follow ups, simple lumps and bumps, and other
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After this initiation period, I began to see patients by myself. Initially
asking for a senior review of every patient, I later gained the
confidence to manage patients I was comfortable with. This included
common cases such as conjunctivitis and allergy. I also gained
confidence in listing and consenting suitable patients for cataract
surgery.

Accepted: 20 February 2013

Ophthalmology clinics are very varied in nature. A usual department

Process: Peer-reviewed

will run many different clinics, often simultaneously. My weekly
timetable involved taking part in general ophthalmology clinics along
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with paediatric, emergency, medical retina and glaucoma clinics. There
were also dedicated cataract clinics. The usual protocol was for an
BUJO | VOL 1 I ISSUE 1 | JULY 2013

initial nurse led assessment to record visual acuities

tonometry. For the first twenty or thirty intraocular

for each eye. Depending on the clinic type, one of

pressures I measured, I asked my registrar to verify

several things then took place: For glaucoma clinics,

my values until I became confident of my ability and

the patient often had a visual field test done by the

accuracy. The same applied to fundoscopy. It took

orthoptist along with a retina scan. For paediatric

approximately three weeks for me to become

clinics,

orthoptist

comfortable and reliably get a good view of the

consultation (to quantify squint, subjective refraction

fundus: I realised that it took a combination of correct

etc) before seeing the doctor. In cataract clinics, new

posture of the patient, correct setting of the incident

patients had biometry measurements taken and

light and a steady hand with the lens. The

pupil dilation. I found that clinics ran very smoothly

confirmation from the consultant of any abnormality I

and, as the last person seeing the patient, the doctor

found at the fundus was always confidence inspiring.

would have the privilege of putting everything

Other

together to formulate a management plan, be it a

keratometers in cornea clinics, IOL masters in

medical or surgical one.

cataract clinics, pachymeters in glaucoma clinics,

patients

often

had

a

full

As a FY2 with no ophthalmology experience from

and

instruments

last

but

not

used

least,

in

the

clinics

humble

include

direct

medical school, I was initially quite intimated by the

ophthalmoscope. The direct ophthalmoscope is not

sheer

everyday

just used in OSCEs for fifth year finals! It is often

ophthalmology clinic. However, I soon found myself

used along with the slit lamp microscope in medical

confidently managing cases of allergic conjunctivitis

retina clinics, offering a superior field of view along

and listing and consenting patients for cataract

with greater magnification of the fundus. A four

removal, as well as discharging patients following

month post is usually more than enough to gain a

successful

reasonable competency in all of these areas.

technicality

surgery.

involved

Since

in

my

an

registrar

and

consultant were always next door, I could ask them if

You may get the feeling at this point that working

I felt unsure of anything. They were always

in ophthalmology primarily includes the management

approachable and keen to teach.

of chronic ocular disease. Although this is largely
true, there is a significant acute workload, differing
according to the hospital you find yourself working in.

“The direct ophthalmoscope is not just used

My FY2 post was in a District General Hospital

in OSCEs for fifth year finals! It is often used

(DGH) and thus, there was no dedicated eye ward.

along with the slit lamp microscope …”

However, I remember plenty of times that the
registrar, during clinic, received acute ward referrals.
These were patients who would either come down to
be seen at the end of clinic or, if too unwell, would be

During my post, I was quickly expected to

seen on the ward. I would often accompany the

achieve a basic competency with a lot of the

registrar and we would take with us a portable slit

equipment found in clinic. For people like myself with

lamp and a direct ophthalmoscope along with eye

a strong fondness of gadgets, this proved to be no

drops and other essentials. Cases I remember

bad thing! First and foremost, this involved the key

included seeing severe exposure keratopathy in ITU

piece of equipment: the slit lamp microscope. You

patients, infected eczema herpeticum of the face

will need to try and master its use fairly early on as

encroaching the eyes and severe thyroid eye

there is not much that can be done in ophthalmology

disease. Acute patients would also be found in the

without it! Fundoscopy is another key skill that takes

realms of an everyday outpatient clinic: I remember

some practice, along with Goldmann’s applanation

several patients who came for glaucoma follow up

2 | bujo.buos.co.uk
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who were found to have alarmingly high intraocular

courses are very popular, with places on the

pressures in one or both eyes. These patients would

microsurgical skills course filling up incredibly

require cannulation (usually by me!) to be given IV

quickly. The FRCOphth Part 1 exam was also

drugs to lower the pressure and then sent to a

something which I did during my FY2 post. Having

regional centre for further assessment or admission.

clinical exposure whilst revising for the exam was no

As an FY2, I also attended teaching for trainees.

doubt very beneficial.

This is usually a weekly regional session where

I found my FY2 post in Ophthalmology extremely

trainees in the deanery gather for central teaching.

enjoyable. Being supernumerary, I benefitted from

Often, Ophthalmic Specialty Trainees (OST) will

the sudden liberation of my weekends and evenings,

present cases for discussion and teaching. However,

which gave me room to focus on extracurricular

there is an opportunity for FY2s to also present.

activities as well work to boost my CV. Bear in mind

This may be an interesting case you came across,

that not all foundation posts in ophthalmology are

an audit you’ve been working on or even an area of

supernumerary

research.

regional

ophthalmology on-call rota. However, this comes

presentation and would no doubt benefit your CV!

with added support from seniors and, just like I

Other CV boosting activities to be getting on with

experienced when starting, there is an initiation

during

period of shadowing to give you a chance to absorb

This

your

would

post

count

include

as

taking

a

part

in

a

departmental audit and clinical research. I would

with

some

FY2s

put

on

the

basic ophthalmology without losing your hair on call!

also try and book onto a microsurgical skills course,

I would wholeheartedly recommend trainees

run by the Royal College of Ophthalmologists. I also

interested in a career in ophthalmology to try and get

attended a Basic Surgical Skills course, and found

an FY2 job in the specialty. The jobs are scarce but

both courses helpful in increasing my confidence in

they offer a totally unique FY2 posting where you

basic surgical techniques and principles. There is

can take a step back and focus on some fundi, as

also a yearly Edinburgh ‘FOCUS’ course. This

well as an area of medicine that really interests

covers basic ophthalmology skills . All of these

you. 
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Retinoblastoma: the parental perspective
Katy Bishop1

Katy shares her and her son Owen’s experience of battling with
Retinoblastoma and the birth of the Owen Bishop Charity Fund.

M

illions of people across the globe have been affected by the
devastating consequences of cancer. Many patients, families
and care givers have been distraught, shattered - and yet

many have eventually come away from their experiences even stronger.
Katy Bishop, is one such remarkable lady, who as mother who saw her
son, Owen, from exhibiting symptoms of retinoblastoma, and journeyed
with him through diagnosis and treatment. Katy and her family’s struggle
has led to an immensely successful initiative, “The Owen Bishop Charity
Fund”, which runs various campaigns, to raise both funds and
awareness of retinoblastoma. In an extremely moving account, Katy
reflects upon her experiences and provides an invaluable perspective as
a parent.
The first signs of trouble
As a mother of four children, I was pretty content and thought my life was
pretty perfect. However, in 2010 my life changed as I knew it, as I was hit
with the news of my son, Owen, having a form of eye cancer, which is
commonly known as retinoblastoma.
Owen was 10 months old when he was initially diagnosed with
retinoblastoma. He was referred for an initial examination for a squint
and because my three older children were unaffected, nobody was
particularly worried or concerned that this could be sinister. At the clinic I
was asked if I had noticed anything unusual about his vision and despite
my complete lack of knowledge regarding retinoblastoma, I informed the
Affiliations:
1. Owen Bishop Charity Fund,
www.owenbishopcharityfnd.com

health practitioner that we had in fact noticed his pupil to be rather
unusual in some of our photographs. I was assured that this was just a
camera trick and Owen was then referred to a local optometrist for a
prescription. I, of course, thought no more of it. Owen attended the

Correspondence to:
Katy Bishop;
owenbishopcharityfund@gmail.com

appointment with the optometrist and his pupils were dilated for

Received: 20 February 2013

his vision did not seem to improve - in fact his right eye began to shake

Accepted : 27 March 2013

furiously and constantly from side to side. This, I was told, was Owen

Process: Peer-reviewed

trying to focus.

examination and a pair glasses were prescribed. He was then seen
several times for adjustments and over the course of the next few weeks

At his next routine hospital appointment the shaking eye was noted
Conflict of Interest & Funding:
Katy is the mother of Owen Bishop
and founder of the charity.
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and I was informed that it was nothing to worry about but Owen would
have to be seen by the Consultant. We waited 10 weeks for this
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appointment and within a few minutes, the Consultant realised that there was
a problem and referred Owen for an ultrasound. At this point nobody had
informed me of their suspected diagnosis and a few days after the scan, I
was given the news about Owen having retinoblastoma.
The tumours in his right eye were so large that his retina had detached
and this was causing his eye to shake. Owen was categorised as a patient
borderline for enucleation (surgical removal of the eye), however, the doctors
opted for chemotherapy in a bid to save his eye. We were told that the future
was uncertain and only time would tell.
The challenges we faced as a family
The next few weeks were crazy. Our world flipped up and suddenly we
became experts in oncology and were using words like neutrophils and
caring for central lines. Hospital visits, sickness and blood transfusions
became part of our daily routine.
Owen thankfully responded amazingly well to the chemotherapy and after
a time, we were told that the tumours in his right eye had shrunk enough to
save the eye from enucleation and eventually his retina reattached (Figure
1). The vision in that eye was damaged forever but at least he kept the eye.
If there had been any danger of cancer spreading outside the eye; it would
have been removed. Owen was lucky that despite having being given a
diagnosis so late, (5 months) he had a relatively good outcome.

A

C

D

E

F

B

Figure 1 | Images of Owen. Owen’s showing the classical sign of a white reflex prominent in
the right eye (A). Owen after treatment (B). The right (C) and left eye (D) before chemotherapy.
Fundus images of the right eye (E) and left eye (F) after chemotherapy.
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I was, as you can imagine, devastated, but my

armed myself with as much information as I could. I

sadness quickly turned to anger. Why had I not known

set up a Facebook page and reached out to the world.

about retinoblastoma? Why did the doctors miss it?

I wanted to know everything and I wanted everyone

How could they have missed it? I told the health

else to know it too. Awareness saves vision and lives

professionals that I had noticed a reflection on his

and the day Owen was diagnosed, something was

pupil in photographs and that he had a squint. Two

born in me. It was my mission to change the statistics.

classic red flag symptoms of retinoblastoma and they

This could not keep happening and I was determined

had missed it. Even when he presented with the

to make a difference.

wobbling eye (which I now know to be nystagmus),
they failed to make the diagnosis for Owen.

The initial approach

Consequently Owen waited some 10 weeks for a

Initially I went to the hospital and made a complaint

chance to see a consultant and be put on a care

about Owen’s diagnosis pathway. I was told that they

pathway.

had a policy that stated any child with a clear white

I do not want to be misunderstood, Owen’s care

reflex would be seen within 2 weeks. I urged them to

since the diagnosis has been absolutely first class and

change their policy so ALL children with ANY

I am extremely grateful to everyone who has been

abnormal appearance on their pupils be referred and

involved in his care. However, the truth is; Owen was

seen swiftly. Thankfully they agreed and as a direct

lucky. Lucky!

result of Owen’s experience they changed their policy

Owen had cancer and there was a

considerable delay in his diagnosis and yet he was

to ensure no one else "slips through the net".
The next phase of my plan was addressing the

lucky.
The specialists told us if Owen had been seen just

complete absence of public awareness information on

a week or two later at the most, he would have lost his

retinoblastoma. I could not believe I had never heard

eye and we may have faced the possibility of losing

of retinoblastoma and the more families I spoke to, the

him as his tumours were that advanced. I know now

more apparent it became that many others had also

that around 70% of the children diagnosed with

been unaware of retinoblastoma until their child was

1

unilateral retinoblastoma undergo enucleation. This
statistic saddens me greatly. It is one I pledge to

diagnosed.
Retinoblastoma can be ridiculously easy to spot, IF
you know what to look for. The white reflex, the glow,

change.

the cat’s eye (Figure 1). This is the most common way
A poor outlook

to spot it. You do not need a medical qualification to

Developing countries have such poor access to

see that white glow. Parents take hundreds of photos

education and medical services that the survival rate

of their children. If only they all knew what that white

is much lower – around 30%.2 How sad that is. But it

glow could mean.

serves only to reinforce the magnificent medical
system we have here in the UK in that around 98% of

Taking things to a bigger platform

our children survive retinoblastoma. Yet 70% lose an

So I began writing to the Department of Health. I had

eye? Surely this is something we can change?

identified the Birth to Five book and the Personal

If early diagnosis reduces the damage caused by

Child Health Record or "little red book" as it is often

tumours,

potentially

referred to, as the key resources for parents to access

avoiding enucleation -then education on identifying

health information. These books are held by EVERY

key signs of retinoblastoma surely is the best way

parent in the UK and would be perfect platforms for

forward.

this information. I wrote a proposal for change and

thereby

saving

vision

and

I googled retinoblastoma, spoke to the doctors and

3 | bujo.buos.co.uk

outlined what changes I felt needed to be made to
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their books and the information I felt needed

There is clearly an

including.

professionals

Responses were lukewarm at first but I continued
to write and as my campaign grew, I approached my

to

urgent need for the medical
be

better

educated

about

retinoblastoma and it not be dismissed as a rare
cancer not worth learning about.

local MP for support and drafted a letter for other
parents to contact their MPs. The Childhood Eye
Cancer Trust (CHECT) offered its full support for the
campaign and indeed it became the focus of the
trust’s Retinoblastoma Awareness Week campaign in
2011,

which

saw

unprecedented

global

media

“We are encouraged to brush our teeth twice
a day. Eat our five a day. Exercise
appropriately. Why doesn’t anybody ever
say, “Go and have an eye test”?

coverage. They used my proposal for change as the
basis for a petition, which I then promoted using
social media and enlisting thousands of supporters

Now I have seen my campaign through to fruition I

online, which even included celebrity interest.

devote my time to raising awareness of the condition
Achieving the first milestone

and fundraising. I am supporting the trust’s new

CHECT worked behind the scenes, liaising with the

campaign and hope one day to become a trustee of

professional bodies that governed these books.

the charity. I spend time daily building social media

Together we pushed from inside and out and 2012

support

saw the fruits of our labour rewarded with 100%

retinoblastoma.

for

them

and

raising

awareness

of

This is how the Owen Bishop Charity Fund came

campaign success!
The Institute of Child Health wholly accepted our

about. There have been so many people and

proposal for changes to the PCHR and agreed to

organisations involved in Owen’s care and, as a

initiate the changes with immediate effect. Soon after

fundraiser, I wanted to be able to support them all. So

I was told the NHS Choices website had also revised

I set up the fund as a way of raising money in Owen’s

its website to include information on the signs and

name, in honour of his fight against cancer, but it

symptoms of retinoblastoma, in the serious illness

allows me to divert the funds to any charity I want.

section of the child and baby area alongside

The funds always go to children's cancer charities with

meningitis and other high profile illnesses. We have

my main recipient being CHECT.

been told NHS Choices is taking over from Birth to

Since starting this charity fund two years ago, we,

Five now so I could not have asked for a better

as a family and with the support of our community

outcome. The other advantage about getting this vital

have raised nearly £10,000, nearly all of which has

information

gone to CHECT. We've walked, played golf, collected

professionals

into
will

these

places

become

is

that

increasing

medical

aware

of

retinoblastoma too.

money tins, hosted an "It's a knockout!" competition,
given numerous interviews for newspapers and

Health visitors currently receive no formal eye care

magazines, been on BBC and ITV news and I even

training. CHECT is now working hard to make sure

got nominated for an inspirational woman of the year

health professionals understand the reasons behind

award! It has been crazy and fun and extremely

these changes. Now that this information is included

challenging but worth every minute. Yet it is still a

in these respected resources, it not only offers

drop in the ocean compared to what Owen has and

information for the medical professional but also

continues to endure.

empowers parents to insist on their concerns being

Many people contacted me via the Owen Bishop

listened to.

Charity Fund and social media who have concerns
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about friends or family members’ children saying if it

We are encouraged to brush our teeth twice a day.

wasn't for my posts they would never have known

Eat our five a day. Exercise appropriately. Why

about retinoblastoma. Moreover, CHECT is aware of

doesn’t anybody ever say, “Go and have an eye

several children who have been diagnosed as a direct

test”?

result of a parent having seen an article in the media

about eye health, across the board, not just

or on TV so awareness raising is absolutely essential

retinoblastoma-related. And of course, continued

in the fight to save vision and lives.

support of CHECT and other children's cancer

So these are my focuses. Better education

charities that have become so familiar to me now.
Aims for the future

It breaks my heart that any child should die from a

There have been some promising steps to improve

disease as cruel as cancer but when that death is

efficient eye care. For example, the Royal College of

preventable, it makes it all the more harder to bear. It

General Practitioners have made elderly eye health

absolutely needs to change, and like Comic Relief,

one of its four clinical priorities for 2013. This is

Band Aid and all the other big fundraisers do here in

certainly great but we need sure to focus on eye

the UK to improve the medicine and education

health of all ages.

abroad, we need to highlight the serious situation,

There have been many Department of Heath

globally, regarding eye health.

campaigns over the years. Smoking is a huge and

The educational review in this issue seeks to

obvious one. Yet it would be brilliant to see some of

embed this interview in perspective by exploring the

this effort directed to educating parents to get

differential diagnosis of infantile presentations with a

children’s eyes tested, or highlighting the white reflex,

‘white pupil’ (leukocoria) and highlighting a structured

or teaching people that failing eye sight can be a sign

framework clinicians can adopt when seeing a child

of serious diseases. Such Department of Health

with this important clinical sign. 

drives could reduce
treatments

by

money spent on unnecessary

improving

earlier

detection

and

prevention, improve statistics for vision loss and even
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aid children at school who are struggling due to poor
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Microsurgical Skills Course: a review
Andrew Malem1
Andrew

shares

his

experience

at

the

Royal

College

of

Ophthalmologist's Microsurgical Skills Course.
Introduction
The Microsurgical Skills (MSS) course is a highly popular 3 day course
run by the Royal College of Ophthalmologists aimed at introducing and
teaching basic microsurgical skills to junior trainees.
Who is it for?
Completion of this course is a fundamental requirement for all new
ophthalmic specialist trainees in order to start participating in surgery.
However it is also open to both foundation year 1 and 2 trainees. On the
October 2012 course the vast majority of participants were current FY2s.
When did you do it?
I took part on the 3 day course in October 2012.
Why did you do it?
I did the course for 2 main reasons. Firstly, like the majority of potential
ophthalmology applicants, I had very little experience or exposure to the
microsurgery involved in ophthalmic surgery. I therefore wanted to get a
taste of what microsurgery involves at a basic level and see whether I
enjoyed it. Secondly, the application form for ST training rewards
attendance at ophthalmology courses and, although no-one likes box
ticking, unfortunately a certain amount of it has to be done to get invited
Affiliations:
1. FY2, Hinchingbrooke Hospital
NHS Trust, Hinchingbrooke Park,
Hinchingbrooke, Huntingdon,
Cambridgeshire. PE29 6NT

for an interview.
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courses the current course is structured with the aim of maximising the
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What did it involve?
The course is very structured and involves a combination of didactic
lectures and practical sessions.

Based on feedback from previous

amount of time actually practising on eyes and eyelids. This means the
time for lunch and coffee breaks has been reduced (but are still
sufficient) and the length and number of lectures have also been
reduced.
On day 1 the focus of the day is to learn about the key surgical
instruments, how to use them and how to suture at a microscopic level.
Over 5 hours are spent suturing pigs eyes and repairing eyelids. At the
end of the first day I felt I had progressed massively from no previous
BUJO | VOL 1 I ISSUE 1 | JULY 2013

microsurgical experience to producing sutures on pig eyes and eyelids
under microscope with respectable results.
On day 2 the focus was on continued suturing practice with more
difficult traumatic cases. There were also lectures on astigmatism and
how to properly place a surgical drape. This skill is not to be
underestimated as many consultant ophthalmologists feel it is one of the
most important skills that can be learnt.
Day 3 is phaco day. After a few morning lectures on the how the
phacoemulsification machine works and the principles of phaco, practice
begins on fake eyes in the skills lab. These are apparently pretty realistic

REVIEW

and I found this part of the course particularly enjoyable. From making
the initial limbal incisions and capsulorhexis to actually performing the
phacoemulsification, you get to practice it all.
Throughout the whole course, everyone gets to use the simulator to
practice different aspects of phaco surgery. At the end of the third day

When: Every Month, see

the course ends with feedback and presentation of certificates.

website for specific dates
Where: Royal College of

How much did it cost?

Ophthalmologists, London

From January 2013 the course is priced at £625. This includes lunch on

Costs: £625

all 3 days (hot buffet which is actually very tasty and halal!) and an
evening meal on the first night. This price also included access to the

Recommended: 

ophthalmology E-learning modules and a book on fundamentals of

Info: www.rcophth.ac.uk

phacoemulsification worth £22.50.
Was it worth it?
The course was well worth it! The course size is limited to 18 places and
you get very close supervision and guidance from the consultant
ophthalmologists. I personally felt a significant improvement in my own
skills and felt I got a real taste of what microsurgery is like and the skills
involved.
Top Tips?
Ensure that the e-learning modules are completed before attending the
course. This will not only help you understand the principles behind the
practical sessions but it is also mandatory that all modules are completed
in order to receive the course certificate. Apply early as the course is
very competitive and places fill up months in advance. 
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