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Eye Spy
EyeSpy with my little eye, what do I see?
I see another issue of BUJO!!
With great pleasure and excitement, I would like to welcome you to the second issue of
the British Undergraduate Journal of Ophthalmology (BUJO). The journal was set up to
provide a voice not only to budding ophthalmologists but to any medical student or
doctor with an interest in ophthalmology. We want non-specialists to feel comfortable
dealing with patients with eye problems!
Huge efforts on part of the authors and reviewers have paid off yet again with another
eye opening instalment. Many of our expert co-authors are not ophthalmologists but
specialists within their own fields and I trust their experience and knowledge will be
hugely beneficial to our readers.
Once again, I would like to acknowledge our wonderful Editorial team and Board of
Reviewers for dedicating their time and effort in supporting this journal. I would
particularly like to thank Mr Larry Benjamin, Mr Mark Watts, Mr Bruce James, Dr
Andrew Pyott, Dr Peter Koay, Dr Brian Tregaskis, Professor Phil Murray, Professor John
Forrester, and Professor Emad El-Omar for their continued support, encouragement
and mentoring. And finally, thank you to NHS Highlands and Professor Angus Watson
for financially supporting this publication.
Dr Farihah S Tariq
Editor-in-Chief, BUJO

Foreword
I am delighted to be able to introduce the second issue of the BUJO having thoroughly
enjoyed and learned from the first. It was a very well balanced mix of clinical
information, research updates, career advice and other reviews. I have to confess that I
was a little sceptical as to whether the momentum of such a professionally produced
journal could be maintained but my doubts were ill founded! This issue is of equal
interest and quality and has much to inform and entertain all those who are fascinated
by ophthalmology, whether they be taking their first faltering steps to peak in to the
specialty or whether they be advanced in their careers and struggling to keep up with
the wide range of developments that embrace the subject.
I find it particularly refreshing that many of the articles are written by co-authors of
widely differing experience and knowledge, ensuring that there is clarity and accuracy
directed at a wide audience. It is very humbling to see the sheer intellectual and literary
achievements of students and newly qualified doctors at an early stage of their career
and very reassuring that the future of ophthalmology is safe in their hands.
It would be invidious to choose preferred articles amongst such a wealth of interest,
but personally I always enjoy reviews of elective projects and these are included again.
The interview with Lucy Mathen is heart-warming and inspirational and it alone would
make anybody want to be an ophthalmologist! However the more practical reviews are
so useful too and the “learning points” provide excellent summaries of clearly delivered
information. Many experienced doctors would do well to read Anika and Aachal’s
excellent article on using a slit-lamp but it also provides a perfect summary for the first
time user.
I hope all readers will enjoy and benefit from this second issue as much as I have done.
The bar is now set for continued excellence and congratulations again to the BUOS.
Mark Watts FRCS, FRCOphth, DO RCS
Vice President
Chairman of Education
The Royal College of Ophthalmologists

How to conduct a slit lamp examination
Anika Nanda1, Aachal Kotecha2

Abstract
This article aims to introduce the uses of slit lamp bio-microscopy to
medical students and junior doctors, providing a brief overview of
techniques. It outlines the skills necessary to set up an examination for
each patient. The paper summarises a few vital techniques enabling
exploration of each part of the eye from outermost lids and tear film to
the retinal layers. Finally, it provides advice on certain sight-threatening
signs as well as additions such as filters and lenses, which may be used
alongside this instrument. Being proficient in using the slit lamp is
important not only in ophthalmology clinics but a valuable asset in
accident and emergency.
Keywords: red eye, clinical skills, slit lamp, examination

Introduction
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The slit lamp bio-microscope provides the examiner with a stereoscopic
or 3-dimentional view of the eye. This joystick-controlled microscope
(Figure 1) is found in almost all ophthalmic consulting rooms; an
important tool in the assessment of signs, making diagnoses and for
monitoring the effects of treatment and continuing prognosis of many
ocular complaints.
Each practitioner develops their own slit-lamp routine, but to aid a
systematic evaluation of the eye (and to be sure that you don’t miss
anything!) it is worth beginning the examination with the anterior-most
structures and progressing towards the retina. The slit lamp biomicroscope can be used to assess the eye’s anatomy in detail, by
varying the illumination and magnification, as well as with the use of
filters (Table 1), topical drugs and stains (Table 2).
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Set-Up

2. Senior Research Associate, NIHR

Prior to commencing the slit lamp examination, each eyepiece should be
focused separately and the interpupillary distance adjusted so that a
single, stereoscopic image is obtained. This can be performed with a
focusing rod, which can be inserted into the pivot point of the illumination
and observation arms, or using a flat surface at a specified distance. 1, 2
The slit-lamp is constructed of a viewing arm and illuminating arm,
both of which should be held simultaneously to ensure full control of the
slit lamp biomicroscope.
As with any medical examination, good hygiene practice should be
adopted by washing the hands with soap and water and cleaning with
alcohol gel between patients. The slit lamp should be cleaned with antiseptic wipes to minimise the risks of infection spread.
Adjust the patient’s chair height so that they are sitting in a
comfortable position with both their forehead and chin pressed firmly
against the rests; adjust the height of the chinrest so that the lateral
canthi are level with the markers on the slit lamp. Ideally, the room
lighting should be dimmed when you conduct the examination.

Biomedical Research Centre for
Ophthalmology, UCL Institute of
Ophthalmology , Moorfields Eye
Hospital NHS Foundation Trust, 162
City Rd, London. EC1V 2PD
Correspondence to:
Anika Nanda;
anikananda@aol.com
Received: 13 August 2013
Accepted: 14 June 2014
Process: Peer-reviewed
Conflict of interest & Funding:
None
1 | bujo.buos.co.uk

BUJO | VOL 2 | ISSUE 1 | SEPTEMBER 2014

Figure 1 | Diagram of slit lamp bio-microscope. Image drawn by Anna Pouncey.

Table 1 | Filters available on a slit lamp bio-microscope

Filter type

Filter Use

Cobalt Blue

Used with fluorescein dye during assessment of dry eyes, contact lenses, and Goldmann applanation
tonometry.

Neutral density

Reduces the brightness of the illumination and is complemented by the rheostat on the instrument.

Yellow

Can be used in addition to the Cobalt blue filter to enhance contrast.

Red free (green)

Enhances the contrast of blood vessels on the corneas of contact lens wearers and haemorrhages seen
under the conjunctiva

Diffuser

Generally used with a wide beam and low magnification with non-directional illumination for gross
assessment of the eye.

2 | bujo.buos.co.uk
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The patient examination
Try not to jump straight in and use the slit lamp sometimes, it is the most obvious things that we miss!
Looking at the patient as we take a history can give us
a wealth of information before we begin formally
examining the eye. Can the patient open their eye? Is
the patient blinking ‘normally’? Is there a ptosis? Is the
face drooped to one side? Are there any lumps or
bumps? Is there an entropion/ectropion? Are the eyes
yellow/red? Are the eyes watery? These are just a
few questions answered with a few glances. If you
observe something that looks ‘abnormal’, you should
ask the patient if they have noticed it before and for
how long they have had that feature.

Ocular adnexa
The ocular adnexa consists of the eyelids, lashes,
conjunctiva and sclera. These structures should be
assessed using a wide beam with a diffusing filter so
that all structures are illuminated, initially at a low
magnification.3,4 The slit lamp should be slowly moved
from left to right in a Z-shaped pattern starting from
the upper lateral canthi towards the puncta, ensuring
attention is paid to the lashes and the meibomian
glands. If necessary (e.g. the patient complains of a
foreign body sensation), evert the eyelids to view the
palpebral conjunctiva. Ask the patient to look in the 4
directions of gaze (up, down, left, right) to enable a
view of as much bulbar conjunctiva and sclera as
possible; hold eyelids up or down to get an
unobstructed view.
Where possible, grade the intensity of signs
observed using appropriate clinical grading scales; for
example, conjunctival hyperaemia may be graded
using the CCLRU (Cornea and Contact Lens
Research Unit) grading scale.5 Grading a sign is
useful as it can give an indication of whether
treatment (or lack of) results in change and
standardises the subjectivity of ocular signs when
multiple practitioners are caring for one individual.
It is also useful to evaluate the pre-corneal tear
film; non-invasive techniques should be used before
invasive methods.6 The tear prism height and
regularity should be examined initially, followed by an
assessment of the quality of the tear film, and finally
the ‘tear break up time’, which requires the use of
fluorescein and a cobalt blue filter. The puncta should
also be examined for adequate drainage. This is
especially important in contact lens wearers and those
suffering from dry eye.7

3 | bujo.buos.co.uk

Table 2 | Stains used in assessing the cornea

Stain

Stain Use

Fluorescein
sodium (P)

Use in assessment of tears and cornea for
the detection of epithelial lesions and
foreign bodies.

Rose Bengal
(P)

Derivative of fluorescein, staining dead or
degenerated cells – used mainly in the
diagnosis of keratoconjunctivitis sicca.

Lissamine
Green (P)

Similar to rose Bengal but causes less
discomfort.

Cornea
The cornea is a multi-layered structure and can be
examined with an optical section. In this, the slit beam
is narrowed to a width of 1-2 mm and the angle
between the observation and illumination arms is kept
wide revealing the three distinct layers of epithelium,
stroma and endothelium.
A wider, brighter beam, termed paralellopiped can
be used to further assess the depth of abnormalities,
such as hypoxic corneal infiltrates or foreign bodies.
Observation techniques such as these can prove
useful in the detection and location of abnormalities
but other techniques such as sclerotic scatter can give
information of the overall integrity of the cornea in
seconds. To use this method, the illumination system
needs to be decoupled from the observation system
and the slit light beam of 2-4 mm should be focused
on the temporal limbus at an angle of 40-60 degrees;
the room lights should be off. In a normal cornea, a
halo of light is observed around the limbus, whilst the
cornea appears dark.8 This technique exploits the
phenomenon of total internal reflection (TIR), whereby
all the light is ‘trapped’ within the cornea, and is only
obtained when the cornea is completely transparent,
and therefore optically ‘quiet’. In cases where the
cornea is compromised, TIR is not obtained and
lesions manifest as areas of scattered light (Figure
2A).
Another technique, termed specular reflection, can
be used to specifically examine the four interfaces
within the eye that have a change of refractive index:
that is the pre-corneal tear film and anterior cornea,
the corneal endothelium and anterior chamber, the
anterior chamber and anterior lens capsule and the
posterior lens capsule and the vitreous chamber. This
technique, however, is primarily used to evaluate the
integrity of the corneal endothelium.9
BUJO | VOL 2 | ISSUE 1 | SEPTEMBER 2014

Anterior chamber/iris
The anterior chamber contains the aqueous humour,
a fluid produced by the ciliary body which, supplies
nutrients to the anterior lens and avascular cornea,
after which, it is drained by the trabecular meshwork
in the iridocorneal angle. In the normal eye the
anterior chamber is ‘dark’ as it is optically empty.
However, during pathological break-down of the blood
-aqueous barrier, such as in anterior uveitis,
inflammatory cells and proteins, travel into the anterior
chamber. These can be viewed using a bright narrow
beam of 2-3mm height shone at an angle of 40-50
degrees into the eye, viewed at medium-high
magnification and focussing between the cornea and
the lens. The scatter of light from particles, similar to
dust seen in sunlight, is termed the Tyndall effect
(Figure 2B).10, 11
The width of the iridocorneal angle should also be
estimated. Although goinioscopy remains the gold
standard, the angle width can be determined using the
Van Herick’s technique.12 Van Herick’s method uses a
bright, thin slit beam with the illumination beam locked
at 60 degrees temporal to the patient’s eye. The
section is focused and placed at the limbus comparing
the ratio of thickness of the cornea to the gap created
by the cornea and the front of the iris.13 This is graded

A

C

and the risk of closure is determined and managed
appropriately.
The integrity of the iris may also be examined
using retroillumunation. Retroillumination is an indirect
illumination technique that utilises light reflected from
posterior surfaces to view the area of interest (Figure
2C). It is a useful technique to use when direct
illumination of the structure of interest results in light
scatter and glare, which would otherwise obscure any
detail.

Lens
As the practitioner continues to advance the slit lamp
further into the eye, the lens comes into view. An
optical section of narrow beam width and medium
magnification, similar to that when viewing the cornea,
shows the distinct layers of the lens. Cataracts can be
viewed using this technique allowing the practitioner
to distinguish between cortical, posterior sub-capsular
and nuclear sclerotic lens opacities (Figure 2D).14
Other media opacities can be inspected with the
use of the retro-illumination technique. Posterior
capsular opacification, a complication of cataract
surgery can be viewed in this way, with the reflection
of light obtained from the red fundus.

Figure

2

|

examination.

Signs

on

slit

lamp

(A) Sclerotic scatter:

Oedematous areas or scarred areas of
the cornea scatter light highlighted by
the arrows. (B) Anterior chamber cells
and flare: Note that the cornea and lens
are not in focus. In the ‘normal’ eye, the
anterior chamber will appear black, as it
should

be

empty

of

cellular

and

proteinous material. (C) Iridodialysis seen
using retroillumination technique. Light

B

D

from the fundus reflects back through
the ocular media, highlighting the area
of iris trauma at 5 o’clock.

(D) Lens

section, illustrating lens opacities. Using
a thin beam and a wide angle between
the observation and illumination arms,
focusing on the lens area reveals the
location

of

lens

opacities.

Images

courtesy of Dr Dan Rosser, Norfolk &
Norwich

University

Hospital

NHS

Foundation Trust.
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Table 3 | Techniques used in slit lamp examination

Diffuse illumination

Diffusing filter, wide bright beam and low magnification to examine the ocular adnexa. Slowly
swing the illumination system in Z shape formation from left to right.

Direct illumination using
parallelepiped

Low (x10) magnification, 2mm width beam and illumination set at 45 degrees from the
viewing system; increase magnification as required.

Indirect illumination

Same as above, but rather than looking within the area if illumination, look to the areas that
are not directly illuminated. Can be used to detect fine blood vessels at the limbus and
microcysts.

Sclerotic scatter

Decouple the illumination and microscope system and place the light beam onto the limbus to
see a halo around the cornea. Look for escape of light and incomplete halo.

Optical Section

Direct illumination technique using low magnification and narrow beam beginning with low
magnification and increasing to high. Used to view the cornea and lens.

Retro-illumination

Create a parallelepiped beam of 1-2mm width, low magnification and lock the joystick when
the abnormality is in focus. Decouple the illumination system and direct the light onto the iris
or the fundus, depending on the location of finding to enable viewing of the structure from
behind. Can also be done without decoupling the instrument.

Vitreous humour and fundus
Many patients complain of floaters in their vision, and
this is usually regarded as a normal finding. Floaters
represent debris in the vitreous and are usually
innocuous, becoming more common with advancing
age.15 However, if the patient reports changes in the
number or size of floaters or concurrent flashing lights,
this can indicate a more sinister finding.
The anterior vitreous can be viewed just behind the
lens; using the narrow optical section, advance the slit
-lamp joystick forward through the lens so that it
becomes out of focus. Asking the patient to look up,
down and then straight ahead causes movement of
the vitreous, revealing floaters. This method can also
reveal debris released by the retinal pigment
epithelium after a retinal break. This observation is
termed Schaffer’s sign or informally as ‘Tobacco dust’,
and if positive this almost always indicates the
presence of a retinal tear which requires further
investigation.16
The slit lamp may also be used to view the retina.
This technique uses a high-power positive lens,
ranging from +60 to +90 dioptres, held in front of the
patient’s eye, using a small, narrow beam at an angle
of less than 5 degrees shone through the pupil area.
The choice of lens depends on the magnification, field
of view and detail that are desired. The optics of a
positive-powered condensing lens creates an image
that is both inverted and reversed; therefore, a lesion

5 | bujo.buos.co.uk

in the right upper quadrant is projected as an aerial
image in the left lower. Filters (Table 1) can also be
used at the fundus to highlight abnormalities further.
Indirect ophthalmoscopy allows binocular viewing,
enabling a three-dimensional images with a larger
field of view and is unaffected by refractive power of
the patient. However, in many cases dilating drops
may be necessary for adequate views to be achieved.

Conclusion
In summary, these are just a few of the specialised
techniques used in the slit lamp examination. With
experience, procedures can be selected based on the
history the patient provides, but this should not
obscure the possibilities of other concurrent co-morbid
conditions of the eye. It takes practice to master, but
using the slit lamp bio-microscope can ensure
confident diagnoses. ■

Acknowledgements
The authors would like to thank Dr Dan Rosser, Head
of Optometry, Norfolk & Norwich University Hospital
NHS Foundation Trust, Norfolk, UK for providing
some of the images for this paper.

BUJO | VOL 2 | ISSUE 1 | SEPTEMBER 2014

References
10.

Kotecha A. Ophthalmic clinical skills Topic 7:Miscellaneous slit-lamp
skills; Focusing the slit-lamp, 2010.

Agrawal RV, Murthy S, Sangwan V, Biswas J. Current approach in
diagnosis and management of anterior uveitis. Indian J Ophthalmol
2010;58(1):11-9.

11.

Kercheval DB, Terry JE. Essentials of slit lamp biomicroscopy. J Am
Optom Assoc 1977;48(11):1383-9.

Cells and flare
unavailable.

12.

4.

Elliot DB. Clinical procedures in primary eyecare. Oxford, MA:
Butterworth Heinemann, Elsevier 2007.

Lieberman MF, Congdon NG, He M. The value of tests in the diagnosis
and management of glaucoma. Am J Ophthalmol 2011;152(6):889-899.

13.

5.

Phillips AJ, Speedwell L.. Contact Lenses: CCLRU grading scales.
Oxford, MA: Butterworth-Heinemann 1997.

Foster PJ, Devereux JG, Alsbirk PH, et al. Detection of gonioscopically
occludable angles and primary angle closure glaucoma by estimation of
limbal chamber depth in Asians: modified grading scheme. Br J
Ophthalmol 2000;84(2):186-92.

6.

Korb DR. Survey of preferred tests for diagnosis of the tear film and dry
eye. Cornea 2000;19(4):483-6.

14.

7.

DEWS. The definition and classification of dry eye disease: report of the
definition and classification sub-committee of the International Dry Eye
Workshop. The Ocular Surface 2007;5(2):75 -92.

Chylack LT Jr, Wolfe JK, Singer DM, et al. The Lens Opacities
Classification System III. The Longitudinal Study of Cataract Study
Group. Arch Ophthalmol 1993;111(6):831-6.

15.

Sendrowski DP, Bronstein MA. Current treatment for vitreous floaters.
Optometry 2010; 81(3):157-61.

16.

Qureshi F, Goble R. The inter-observer reproducibility of Shafer's sign.
Eye (Lond) 2009;23(3):661-2.

1.

Blumenthal EZ. Adjusting the slit-lamp oculars: an unnecessary burden
or a must? Surv Ophthalmol 1995;40(3):225-8.

2.
3.

8.

Kotecha A. Ophthalmic clinical skills Topic 7:Miscellaneous slit-lamp
skills; Sclerotic scatter, 2010.

9.

Rose GE. Clinical assessment of corneal endothelial cell density: an
original system of grading using a slit-lamp biomicroscope. Br J
Ophthalmol 1986;70(7):510-5.

video.

Personal

Collection.

Electronic

citation

LEARNING POINTS


Perform a gross external eye examination prior to conducting a slit lamp examination, so that you do not miss any
pertinent signs.



Ensure that the slit-lamp is correctly focused so you have a stereoscopic view of the eye.



Ascertain the patient is comfortable prior to examination.



Familiarize yourself with the filters and beam control features before you start, as each slit-lamp is different.



The illumination and observation arms can be manoeuvred to get optimal view of all ocular structures.
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Management of Glaucoma
Syed M Shahid1, Syed M Naqib2, Laura Crawley3

Abstract
Glaucoma is a common cause of irreversible blindness in the developed
world. Management includes medical, laser and surgical treatment
options. Regardless of whether the presenting IOP is high or within the
normal range, IOP lowering is the only treatment option at the present
time. Having said this however, there is growing evidence for IOP
independent neuroprotection, but this lies outside the remit of this paper.
First-line treatment usually involves topical therapies, whilst surgery is
usually reserved for patients who have failed to respond or are intolerant
of medical and or laser therapies. There are many different types of
topical agents available, and this article aims to describe the mode of
action, side effects and effectiveness of the different types of topical
medications. In addition, it briefly looks at various types of laser therapies
and surgical procedures used to manage glaucoma, as well as
discussion on when to start treatment and how to monitor patients with
glaucoma.
Keywords: glaucoma, primary angle glaucoma, medical treatment,
laser treatment, trabeculectomy, laser iridotomy
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There are two main types, open angle glaucoma (OAG) and angle
closure glaucoma (ACG). In OAG the drainage angle is open, whereas in
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ACG the drainage angle is occluded. Gonioscopy, the technique of
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Figure 1 | Glaucomatous disc. Patient with a normal right optic nerve and advanced glaucomatous cupping of the left optic nerve.

visual field loss in order to preserve a patient’s quality

serious ocular reaction related to topical timolol.

of life. IOP reduction is the only treatment option and

Systemic side effects are more common and relate to

can be achieved by increasing aqueous outflow or

their β-blockade activity. Therefore, care should be

decreasing its production (inflow).

3,4

taken in elderly patients and patients with significant

In general terms, management can be divided into
medical

treatment,

laser

therapy

and

surgical

treatment.

cardiac

and pulmonary pathology.

Selective

β-

blockers such as betaxolol may cause fewer cardiac
side effects, but are less effective in lowering IOP
when compared to non-selective β-blockers.6

Medical Management
There are six classes of drugs used to lower IOP in

Selective alpha-adrenergic agonist

glaucoma. These include beta-adrenergic antagonists

Apraclonidine is particularly useful in minimising short-

(β-blockers),

alpha-

term IOP elevations. It is usually prescribed to prevent

adrenergic agonists, carbonic anhydrase inhibitors,

IOP spikes after laser and surgical procedures

cholinergic agonists and hyperosmotic agents.3

involving the eye. Brimonidine on the other hand is

prostaglandin

analogues,

β-blockers, α-agonists and carbonic anhydrase

effective for longer term management of glaucoma

inhibitors act mainly by reducing aqueous humour

and is usually prescribed in combination with other

production.

The other groups of drugs increase

agents such as timolol. Brimonidine has also been

outflow through the trabecular meshwork and/or the

shown to have a potential role in reducing loss of

uveoscleral pathway.

retinal ganglion cells, independent of its IOP lowering

Table 1 lists the various pharmacological agents
available

as

monotherapy

in

the

treatment

of

glaucoma along with their efficacy and side effects.

effect.3,6,7
Ocular side effects of these drugs can be
potentially severe and include follicular conjunctivitis,
lid retraction, lid oedema, mydriasis and allergic
reactions.6,7

Drugs that decrease aqueous production
β-blockers
This group of drugs are one of the mainstays in the

Carbonic Anhydrase Inhibitors (CAI)

treatment of glaucoma and until recently were the first

CAI can be used topically or systemically and act by

line therapy for patients with POAG. They have been

inhibiting carbonic anhydrase, an enzyme responsible

found to lower IOP by approximately 25%.

3,5

They are

for the production of aqueous humour and its

usually applied once or twice a day either as a single

subsequent secretion into the posterior chamber of

agent or more commonly nowadays in combination

the eye.8,9 Oral agents are very effective in reducing

with other drugs.

IOP in acute ACG, however their use in chronic forms

Ocular side effects are uncommon but include

of the disease are limited due to systemic side effects.

burning and conjunctival hyperaemia. There have

The main topical agents used are dorzolamide

been some reports of ocular cicatricial pemphigoid, a

(Trusopt®) and Brinzolamide (Azopt®).
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Systemic CAI agents are not known to cause serious

The main local side effects include extra ocular

ocular side effects, and the main ocular reaction

irritation, conjunctival hyperaemia and increased iris

involves a transient myopia related to sulfonamide-

and periocular skin pigmentation. Increased iris

related activity. Topical agents can cause irritation,

pigmentation is thought to be a result of increased

reactions. 3

melanocyte activity and sympathetic innervation to the

blurred

vision

and

hypersensitivity

Systemic therapy commonly causes systemic side
effects

that

range

from

benign

symptoms

iris. Significant systemic side effects are rare.6,7

of

paraesthesia, urinary frequency and gastrointestinal

Miotics

symptoms to more serious ones such as the

These agents act by mimicking the cholinergic effects

increased incidence of renal calculi (up to 11 times

of acetylcholine, their use however, has declined due

more than normal), blood dyscrasias (rare) and

to the availability of other more desirable agents over

6,9

Care should be

the last few decades, namely the prostaglandin

taken in patients who are pregnant, especially during

analogues. Pilocarpine is the most popular cholinergic

the first trimester as it may cause fetal toxicity. The

and is still commonly used in acute attacks of ACG to

main advantage of topical CAI therapy is the marked

pull the peripheral iris away from the drainage angle to

reduction in systemic side effects ascribed to this

reduce pupil block.8 It may be used in OAG, however

class of drug.

it’s long term use is limited due to its ocular side

precipitation of sickle cell crisis.

effects. 6
Ocular side effects are common and include brow

Drugs that increase aqueous outflow
Prostaglandin analogues

ache

Prostaglandins are now considered the first line

endothelial toxicity, cicatricial conjunctival changes

therapy for the treatment of glaucoma and have

and hypersensitivity reactions. Systemic side effects

largely replaced β-blockers over the recent years.

due to its action on smooth muscle contraction can

Common

lead

prostaglandin

analogies

include:

latanoprost, travoprost, bimatoprost. The primary

(due

to

to

ciliary

nausea,

muscle

spasm),

vomiting,

corneal

diarrhoea

and

bronchospasm.

mechanism of action involves increased uveoscleral
outflow of aqueous fluid through relaxation of the
ciliary muscle.

3,8

The decline in the rate of glaucoma

Hyperosmotic agents
Hyperosmotic agents are used to lower IOP in the

surgery over the last two decades is in part attributed

acute

to these agents. Latanoprost is the most commonly

intravenous mannitol. These drugs work by creating

used prostaglandin analogue and has been shown to

an osmotic gradient between blood and the vitreous

be very effective in reducing IOP in many trials. It is

humour, drawing water out of the vitreous, thereby

usually administered once a day and studies have

reducing IOP.8

evenings.

Travaprost and bimatoprost are newer

and

include

oral

glycerine

and

Headache and confusion are common side effects

shown up to a 35% reduction in IOP when used in the
10

setting

of hyperosmotic agents. More serious and potentially

prostaglandin agents and along with latanoprost have

life

also been shown to have a significant effect in

congestive cardiac failure, myocardial infarction and

lowering

with

acute kidney injury can also occur with liberal use of

using

these drugs, particularly via the intravenous route. As

prostaglandin analogues is that they are administered

a result of this, these agents are mainly used in cases

once a day and therefore may have a beneficial effect

of recalcitrant raised IOP where other methods of

on patient compliance.

treatment have failed to lower IOP sufficiently.6,7

timolol.

IOP,

6,11,12
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especially

The

biggest

when

compared

advantage

of

threatening

consequences

such

as

acute
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Table 1 | Commonly used glaucoma eye drops

Class

Regime

Formulation
Bimatoprost - Lumigan®

Prostaglandin analogues
and prostamides

Once daily

Latanoprost - Xalatan®
Travoprost - Travatan®

Common side effects
Red eye, periocular skin pigmentation
and eyelash growth (reversible)
Darkening of the iris (non-reversible)
Systemically well tolerated

Tafluprost - Saflutan®
Twice daily
Beta blockers

May be used
once daily if
formulated as
long acting e.g.
nyogel

Betaxolol - Betoptic®

Bradycardia

Levobunolol - Betagan®

Bronchospasm

Timolol - Timoptol®

Hypotension (especially nocturnal dips)

Carteolol - Teoptic®

Punctal occlusion can reduce systemic
absorption by 60%
Hyperaemia

Alpha agonists

Twice daily

Apraclonidine - Iopidine®
Brimonidine - Alphagan®

Allergy to Brimonidine allergy (25%
patients within 2 weeks)
Contact dermatitis
MAOI inhibitor reaction

Topical
Brinzolamide - Azopt®
Carbonic anhydrase
inhibitors

Dorzolamide - Trusopt®

Sting on application
Red eye

2-3 x daily

Sulphonamide reaction - Stevens Johnson
syndrome

Systemic
Acetazolamide - Diamox®
Diamox SR®

Meiosis

4 x daily
Parasympathomimetics

Gel formulations
1-3x daily

Pilocarpine

Combination eye drops
Combined medications improve efficacy as well as
having the added benefits of compliance and reduced
cost.8 Over the years, there have evolved a number of
combinations in topical therapy for glaucoma that

Accommodative spasm Pseudomyopia
Brow ache

Laser therapy
Laser treatment has been well established in the
management of glaucoma and again targets reduction
of inflow or increase in outflow.

have shown to be more effective in lowering IOP than
individual administration of these agents.

4 | bujo.buos.co.uk
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Table 2 | Laser procedures used to lower IOP

Laser to the outflow pathway: Laser Trabeculoplasty
Argon laser trabeculoplasty (ALT)
Micro pulse diode laser trabeculoplasty
(MDLT)

All target the outflow pathway to stimulate
faster or more efficient exit of aqueous from
the eye

Out- patient procedure where
patients sit up to receive treatment
on a slit lamp based laser.

Selective laser trabeculoplasty (SLT)
Laser to the inflow pathway: Cyclophotocoagulation

Trans-scleral cyclophotocoagulation (TSCP)

Laser applied through the sclera to target the
ciliary body within the eye to reduce aqueous
production

Theatre procedure under regional
local anaesthetic block

Endoscopic cyclophotocoagulation (ECP)

Application under endoscopic view to ciliary
body allowing for better localisation of
treatment but its intraocular nature means
an increased risk of endophthalmitis over the
trans scleral route

Theatre procedure under local
anaesthetic

Laser trabeculoplasty

Peripheral iridotomy

This is primarily used in open-angle glaucomas to

The primary indication for laser iridotomy is the

reduce IOP. The technique involves Argon Laser

presence of pupillary block in patients with acute

Therapy (ALT) through a goniolens targeted at the

angle closure glaucoma. It is also widely used in

junction of the outer pigmented and inner non-

individuals who are thought to be at risk of angle

pigmented

meshwork.

closure due to the presence of a narrow angle,

Selective Laser Trabeculoplasty (SLT) was described

identified on gonioscopy. Both argon and Nd:YAG

in 1995 and uses a frequency doubled Nd:YAG laser

lasers can be used to perform the procedure. YAG

to target intracellular melanin.3,6,12 This technique has

laser therapy needs less energy and fewer pulses and

largely replaced ALT as the primary form of laser

is more commonly used nowadays. 3,6 Both eyes are

trabeculoplasty as it uses significantly less energy

treated as the fellow eye is usually at risk of

causing less structural damage to the trabecular

developing angle closure. It involves the application of

meshwork.

laser to the peripheral iris, preferably at the 12 o’clock

edge

of

the

trabecular

The main complication is a rise in IOP (20% of

position, through an iris crypt using a condensing

patients), which generally occurs a few hours post

contact lens. Accurately focusing the laser beam

operatively. The use of selective alpha-adrenergic

increases the effectiveness of the laser procedure and

agents mentioned above can help reduce the IOP

reduces the total amount of energy required.

spikes post trabeculoplasty. Other complications

The most common complications are bleeding

include a low-grade iritis, hyphaema and formation of

from the site of the iridotomy and IOP spike. Less

Peripheral Anterior Synechiae (PAS), although this is

commonly, patients have reported visual symptoms of

less commonly seen with SLT.6,8,12

glare and diplopia and in order to prevent this it is

5 | bujo.buos.co.uk
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crucial to place the iridotomy where the upper lid will

Surgical

cover it usually between 11 and 1 o’clock. Other

penetrating procedures such as trabeculectomy and

potentially serious complications include lens or

glaucoma

corneal damage and rarely retinal detachment.

3,6,8

techniques
drainage

have

traditionally

devices

or

included

non-penetrating

glaucoma surgery such as deep sclerectomy or
canaloplasty. There are some promising newer

Laser iridoplasty

techniques known as minimally invasive glaucoma

This form of laser therapy may be considered for

surgery which combine lens extraction with co

cases of angle closure that persist despite a patent

placement of micro shunts through the drainage angle

peripheral iridotomy, such as in plateau iris syndrome.

and into a variety of clinical spaces to facilitate

It involves the placement of circumferential burns

aqueous outflow.3,12 Discussing these techniques in

around the peripheral iris, thus causing contraction

depth is out of scope of this paper.

burns drawing the iris tissue posteriorly, away from

When to initiate therapy?

the trabecular meshwork.3,6
Complications include a spike in IOP post

The decision to start treatment requires careful

procedure, although this is transient in the majority of

consideration of a patient’s risk factors for debilitating

cases. Mild iritis may also result, and requires

functional visual loss, including the risk of conversion

treatment with topical corticosteroid therapy.

6

to POAG based on their IOP, central corneal
thickness, optic disc exam and age. Commencement

Other laser procedures

of treatment in POAG usually means a lifetime of

Laser procedures which target the inflow pathways of

treatment and regular hospital visits, the implications

aqueous

Trans-scleral

of which on a patient’s quality of life should not be

Cyclophotocoagulation (TCP) which can be performed

underestimated. This however, should be balanced

with a diode or Nd-YAG laser under regional

with the risk of significant visual loss in patients with

anaesthesia. These have shown to be effective in

untreated disease. Patients with suspected POAG

reducing IOP where medical treatment has been

with normal IOPs or those with ocular hypertension,

unsuccessful.

Cyclophotocoagulation

with moderately raised IOPs in the absence of visual

(ECP) causes localised shrinkage of the ciliary

field defects and presence of a healthy optic nerve,

processes and can be performed in conjunction with

need not be commenced on treatment but should be

phacoemulsification surgery. It is associated with a

followed up in order to monitor for conversion to

risk of endophthalmitis due to its invasive nature, in

glaucoma.2

humour

include

Endoscopic

comparison to the trans-scleral approach.

12

Once treatment has been commenced, patients

Table 2 lists the laser procedures that target the
outflow versus inflow aqueous pathways.

will need to be seen between three weeks to three
months later to check that treatment has been
successful in lowering the intraocular pressure and

Surgical therapy

that the patient has not experienced any debilitating

Incisional surgery is usually reserved for those

side

patients who have failed to respond or are intolerant

prescribed treatment. If the treatment is working well,

of medical and laser therapy. Having said this, studies

then the patient needs to be followed up four to twelve

have

undergo

monthly depending on the severity of the glaucoma.

trabeculectomy do better with early surgery. Surgical

Treatment may need to be altered or augmented

treatment may also be beneficial to those patients

based on the patient’s IOP control and whether or not

who may be at a high risk of non-compliance with

the glaucoma has progressed while on treatment. The

topical therapy.

National Institute of Clinical Excellence (NICE) has

shown

that

patients

who
3
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effects

precluding

continuation

with

the
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developed

guidelines

for

the

diagnosis

and

management of glaucoma using the best available
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Conclusion
Glaucoma

is

a

chronic

condition

that

causes

progressive damage to the optic nerve leading to
irreversible blindness. It is entirely asymptomatic in
the early stages. Medical management involves using
topical treatment to reduce IOP. The most commonly
used first line agents include prostaglandin analogues
and beta-blockers. 

LEARNING POINTS


Glaucoma is a chronic disease causing progressive damage to the optic nerve, which may or may not be associated
with raised intraocular pressure but where the only treatment option currently is reduction of IOP by, reducing
production of or increasing drainage of aqueous humour.



A thorough history is essential to determine which agent is suitable for a patient, particularly in reducing side effects
related to therapy.



Treatment is usually life-long and therefore should only be commenced when a diagnosis of glaucoma has been
confirmed through the use of investigations to assess the damage to the optic nerve.
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Post Cataract Surgery Endophthalmitis in the “Constant Gardener”
Tahir A Farooq1, Yajati Ghosh2

Abstract
We describe a case of endophthalmitis following routine cataract
surgery caused by the aerobic gram negative organism, Rhizobium
radiobacter. The low virulence of this organism is demonstrated through
the late clinical presentation of sight-threatening signs and symptoms.
This case highlights the importance of the high levels of suspicion
required in postoperative cataract patients, prompt diagnosis and
treatment with appropriate antimicrobials. Indeed, the array of cases
reported in the literature demonstrates the varying severity of postcataract endophthalmitis and delays in presentation. Specifically, this
case highlights shifting sensitivity of R. radiobacter, from gentamicin to
ciprofloxacin, and confirms that this species can be treated safely with a
good visual outcome, without requiring the removal of the intraocular
lens implant. Moreover, this case should remind clinicians of the need to
advise patients not to undertake activities which involve exposing the
eye to organic material, such as gardening, following cataract surgery.
Keywords:

cataract

surgery,

complications,

endophthalmitis,

rhizobium radiobacter, agrobacterium, gardening

Introduction
Affiliations:

Endophthalmitis is a rare, yet well described and sight-threatening

1. ST5/Specialty Registrar,

complication of cataract surgery. Many techniques have been employed
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over time to prevent this catastrophic complication in a variety of ways,
such as using preoperative topical chloramphenicol, preoperative
povidine iodine drops, aseptic surgical techniques, disposable surgical
equipment, intraoperative intracameral cefuroxime and postoperative

Centre, Birmingham City Hospital,

steroids and antibiotics, to name a few. However endophthalmitis still
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remains a feared complication by ophthalmologists worldwide.
This case describes the presentation, diagnosis and successful
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An 82 year old, type 2 diabetic gentleman, presented 12 days post right
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sided cataract surgery with a right watery eye, misty vision and floaters.
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He had been seen in his local hospital 3 days previously with misty
vision and was treated as scleritis with g.maxitrol (neomycin plus

BUJO | VOL 2 | ISSUE 1 | SEPTEMBER 2014

polymyxin B, together with dexamthasone). At that

of vancomycin 0.1ml (1mg), ceftazidime 0.1ml (2mg)

time his vision was 6/6.

together with a subconjunctival injection of betnesol

On this presentation, examination of the right eye

1ml (4mg). The concurrent use of intensive steroid

demonstrated a reduced visual acuity of 6/36 with no

resulted in a very rapid resolution of intraocular signs.

improvement using a pin-hole. There was conjunctival

No growth was seen from the repeat vitreous biopsy,

injection and slit-lamp examination revealed anterior

however the R. radiobacter organism was later found

chamber inflammation and a fibrin plaque overlying

to be sensitive to ciprofloxacin, less so to gentamicin,

the anterior surface of the intraocular lens implant. No

amikacin,

hypopyon was noted. Vitritis and vitreous debris was

sensitivity to ceftazidime. He was successfully treated

noted in the absence of any retinitis. His intraocular

and discharged on oral prednisolone, resulting in a

pressure was 17mmHg.

final visual outcome of 6/9.

chloramphenicol

and

it

displayed

no

A vitreous biopsy was performed, which was sent
for microbiological analysis and the patient was
treated empirically with intravitreal vancomycin 0.1ml

Discussion

(1mg) and amikacin 0.1ml (0.4mg). He was also

Rhizobium radiobacter is an aerobic, oxidase-positive,

treated with topical g. maxidex 0.1%, g. cefuroxime

catalase-positive, gram-negative bacillus previously

5%, g. gentamicin 0.5% hourly, g. cyclopentolate 1%

known as Agrobacterium. It was reclassified to the

three times a day.

Rhizobium genus. It is known to be of low virulence,

The vitreous biopsy showed a gram negative

rarely affecting humans, and is found in soil and plant

radiobacter

material.1 Indeed, our patient had been gardening a

(Agrobacterium), this led to the initiation of oral

short time after his cataract surgery which we believe

ciprofloxacin 750mg twice a day and the cessation of

to be the source of his infection. This correlates with

the cefuroxime eye drops (Figure 1).

other reports in the literature, whereby patients

bacillus,

consistent

with

R.

However, due to persistent intraocular activity and

developing endophthalmitis as a result of this

no antibiotic sensitivity results, a repeat vitreous

pathogen had also been gardening.2,3 The slow

biopsy was subsequently performed 5 days later, with

presentation of our patient, initially with very little

antibiotics administered. Namely intravitreal injection

signs, before developing significant endophthalmitis
also demonstrates the slow progressive nature of the
pathogen.
There have been reports in the literature have
associated R. radiobacter with foreign bodies.4 Alnor
and colleagues showed that immunocompromised
patients with indwelling silicone catheters were at risk
of Agrobacterium infections due to its ability to adhere
to the silicone material of the catheter. 4 Namdari et al.
reported removal of the intraocular lens implant as
part

of

the

treatment

for

R.

radiobacter

2

endophthalmitis. In our case we successfully treated
the R. radiobacter without the need to remove the
intraocular implant.
Miller et al.3 described a case in which intraocular
gentamicin, vancomycin and steroid was used in
Figure 1 | Growth of Rhizobium radiobacter on blood agar.
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concordance to what sensitivities were available on R.
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radiobacter at that time. With that regime of antibiotics

Conclusion

they were able to arrive at a successful outcome.

Endophthalmitis is a rare and largely preventable

Pierre-Filho et al.5 also used a combination of

complication of cataract surgery. We noted a change

ceftazidime, vancomycin, dexamethasone and left the

in the sensitivity profile for R. radiobacter from

intraocular lens in situ for their treatment regime.

gentamicin to ciprofloxacin. We found that in our case

Namdari

et

al.

3

chronic

the use of ciprofloxacin in conjunction with steroids led

endophthalmitis where the strain of R. radiobacter

described

to successful treatment and would recommend that

showed

this would be the treatment of choice in addition to

resistance

vancomycin,

to

trimethoprim

a

case

ampicillin,
–

of

ceftazidime,

sulfamethazole

and

intravitreal amikacin. We would also recommend that

tobramycin. In addition it showed an intermediate

patients should be advised not to embark on

sensitivity for amikacin, piperacillin-tazobactam and

gardening in the immediate post operative period

gentamicin and significant sensitivity to ciprofloxacin.

following cataract surgery - until such time that the

Our case has helped prove a clear shift in R.

wound has healed sufficiently, creating a natural

radiobacter’s sensitivity to antimicrobial agents since it

barrier between the intraocular and extraocular

was described in 1996 by Miller et al.3 Our strain was

environment. 

more sensitive to ciprofloxacin with reduced sensitivity
to

gentamicin,

amikacin,

chloramphenicol

and

resistant to ceftazidime. Also it suggests the use of

Acknowledgements

steroids as part of the treatment regime is helpful in

Photographs courtesy of the microbiology team.

the treatment of this low virulence and highly
inflammatory infection.
Considering endophthalmitis more broadly, the
corneal wound of routine cataract surgery acts as a
potential route for external environmental pathogens
to enter the eye and cause infection. We believe that
our case highlights the importance of advising patients
not to conduct any work with organic matter, such as
gardening, in the postoperative period to reduce the
risk of endophthalmitis.

LEARNING POINTS


Endophthalmitis is a severe sight threatening complication of intraocular surgery and needs to be identified early
and treated as an emergency with intravitreal antibiotics



A careful history can help identify a potential source of infection, in our case gardening.



Our case describes the shift in antibiotic sensitivity for Rhizobium Radiobacter Endophthalmitis from gentamicin to
ciprofloxacin, used together with adjunctive steroid therapy.
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Retinoblastoma in Nepal: case report and review
Stephen V Lau1, Ben Limbu2

Abstract
Retinoblastoma often sparks interest because the underlying cancer
gene mutation was the first to be identified and cloned. However, apart
from its genetic intrigue, the condition illustrates the health disparities
between more and less developed countries. We present a case of
retinoblastoma in a 6 month old boy who presented with left eye
leukocoria

and

slight

proptosis

to

the

Tilganga

Institute

of

Ophthalmology in Kathmandu, Nepal. Urgent left eye enucleation with
orbital

implant

under

general

anaesthesia

was

recommended.

Histological examination of the left globe revealed gross involvement of
the choroid and optic nerve and poorly differentiated tumour cells. The
tumour was staged as pT4a in the TNM classification system and 6
cycles of adjunctive chemotherapy were advised. The epidemiology of
retinoblastoma between Nepal and developed countries is compared.
We propose reasons for the apparent discrepancy between the two
settings and identify areas of weakness which can be improved in
Nepal.
Keywords: retinoblastoma, leukocoria, enucleation
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Retinoblastoma is the most common primary intraocular tumour in
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children and results from mutations in the tumour suppressor
retinoblastoma gene (RB1) located on chromosome 13. 1 As per
Knudson’s Two Hit hypothesis, retinoblastoma only develops when both
alleles of RB1 acquire mutations.1 In the inheritable form of
retinoblastoma, the child inherits one altered allele of the RB1 gene from

Tilganga Institute of Ophthalmology,

one parent, meaning retinoblastoma will develop if the normal allele
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becomes mutated.1 In the sporadic form, the child inherits normal alleles
of the RB1 gene from both parents, but mutations are acquired in both
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intrigue, retinoblastoma is an interesting example of the health
disparities between more developed and less developed countries. In

Accepted : 11 March 2014

more developed countries overall survival rates exceed 95%, a success
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attributable to both early detection and prompt access to enucleation

Patient consent: Obtained
Conflict of Interest & Funding:
None
1 | bujo.buos.co.uk

services.3 As a result, ocular salvage has now become the main
concern.4 However, in less developed countries, retinoblastoma is still a
life-threatening disease.4 If left untreated, retinoblastoma will invade
BUJO | VOL 2 | ISSUE 1 | SEPTEMBER 2014

locally and metastasize, mostly causing death within 2
years.

1

Survival rates are about 70% in low and

middle income countries.5 We present a case of

Fundus examination was within normal limits in the
right eye, but revealed a funnel-shaped retinal
detachment in the left eye.

retinoblastoma in Nepal, and use it to illustrate what is
known about the disease in Nepal, as well as to
identify areas for potential development in this
context.

Investigations
B-scan of the left eye demonstrated a hyperechoic
shadow with possible areas of calcification. A
Computed Tomography (CT) scan of the orbit

Case Presentation

revealed a heterogenous isodense mass measuring

A 6 month old boy presented to the outpatient

16 x 12 x 11 mm with dense calcification in the

department in the Tilganga Institute of Ophthalmology

vitreous region in the left eye. The mass occupied two

with a shiny opacity in the left eye, first noticed by his

-thirds of the left globe.

mother 15-20 days ago. There were no other
associated symptoms described by his mother, no

Differential Diagnosis

past medical history of note, and no history of trauma

The differential diagnoses of leukocoria include

or eye infection. He was not taking any regular

retinoblastoma, congenital cataract, retinopathy of

medication and had no known drug allergies. There

prematurity,

was no family history of note, including no history of

persistent hyperplastic primary vitreous (PHPV). The

retinoblastoma. He was born at term through a normal

normal perinatal history however rules out retinopathy

vaginal delivery and had no post-natal complications.

of prematurity. Slit lamp examination revealed clear

toxocariasis,

Coats’

disease

and

Clinically, he appeared fit and alert. He fixed and

lenses, ruling out congenital cataract and the lack of

followed a light when shone in his right eye, but did

inflammatory changes on slit lamp examination ruled

not respond when the light was shone in his left eye.

out toxocariasis. The characteristics of the mass on

The red reflex was elicited in his right eye, but not in

ultrasound and CT scan did not correlate with Coats’

his left. Retinoscopy of the right eye revealed a

disease or PHPV. Rather, these characteristic findings

refractive error of +3.50 dioptres, but the refractive

on examination and imaging led to a diagnosis of

error of the left eye could not be determined. External

retinoblastoma being confirmed.

eye inspection revealed gross leukocoria with slight
proptosis in his left eye. Slit lamp examination
revealed quiet anterior chambers with normal depth,
round and reactive pupils, and clear lenses bilaterally.

Outcome & Follow-up
After discussion, informed parental consent was
gained for an urgent left eye enucleation with orbital
implant under general anesthesia. The procedure
occurred without complications and the globe was
sent for histological examination. There were no postoperative complications. A prosthesis was fitted 6
weeks post-operatively for cosmetic improvement.
Histology revealed the tumour size to be 1.8 x 1.8
cm with numerous mitotic figures (5-8/hpf) and a few
Homer-Wright cells. The choroid and optic nerve were
grossly involved and the tumour cells were poorly
differentiated. The tumour was staged as pT4a in the
TNM system and as a result, six cycles of adjunctive

Figure 1 | Leukocoria in the left eye.
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Discussion

countries, retinoblastoma in Nepal presents later on

In the UK, children with retinoblastoma commonly

with more unusual presenting complaints (particularly

present with leukocoria (a white pupillary reflex),

with fungating mass and proptosis) and has a slightly

7

strabismus, an absent red reflex or nystagmus. The
8

higher proportion of poorly differentiated tumour cells

average age at diagnosis is 18 months , with 90% of

and optic nerve involvement. It could perhaps be

8

suggested however, on the basis of these three

Survival rates for patients with retinoblastoma exceed

studies, that there is a possible trend of improvement

cases diagnosed in patients under 5 years of age.
9

90% , although extraocular extension, either directly

with a declining median age at presentation, more

through the sclera or via extension along the optic

typical presenting features and a declining proportion

nerve, is a poor prognostic factor.

10

Globally, the

of poorly differentiated tumour cells and optic nerve

incidence of retinoblastoma ranges from 3.4 to 42.5

involvement. These studies are notably limited in their

cases per million children younger than 5 years.

11

power given the small sample size, the sampling of

There have been three studies which have
attempted to characterise retinoblastoma in Nepal.
The first study was undertaken by Saiju and
colleagues, who looked at 30 patients retrospectively

only patients who presented to tertiary hospitals in
major cities and the lack of histopathological sampling
for all patients. Thus, broad trends have to be
interpreted carefully and carry questionable validity.

from 1998 to 2000.12 They found that the median age

Consideration should be given as to the many

of presentation was 3.1 years, 77% had unilateral

factors which could account for later detection of

involvement, 43% presented with leukocoria, 33%

retinoblastoma in Nepal, such as poor awareness of

presented

ocular

with

a

histopathological

fungating

examination,

differentiated tumour cells.

12

mass,
70%

and

had

on

poorly

The second study,

tumours,

cultural

misunderstandings

of

important presenting signs and poor access to
appropriate eye
contrast

analyzed 43 cases between 1995 to 2002 and found

counseling rarely occurs in Nepal due to limited

that the median age of presentation was 3.04 ± 1.80

resources. Potentially, access to genetic analysis

years, with 91% of cases being unilateral, 40%

services could allow for early detection of familial

presenting with proptosis due to orbital extension,

retinoblastoma cases.16 Indeed, a recent analysis

30%

revealed

with

leucokoria

and,

on

histopathological examination, 42% had optic nerve
13

more

services. Furthermore, in

conducted by Badhu and colleagues, retrospectively

presenting

to

care

that

developed

83%

of

countries,

patients

with

genetic

bilateral

retinoblastoma were from the Terai region and the

The final, most recent study by Saiju and

ratio of unilateral to bilateral cases of retinoblastoma

colleagues examined 30 patients between 2004 and

was 1:2 in the lower plains of the Terai region.14 Since

2008.14

of

bilateral retinoblastoma cases are usually inherited,

presentation was 2.5 ± 1.6 years, 60% of cases were

Saiju and colleagues hypothesized that the high

unilateral, 80% presented with leukocoria, 40%

prevalence could be because of geographical isolation

presented with a red eye, 20% presented with

and consanguinity, making genetic testing a useful

proptosis and on histopathological examination, 54%

resource.14

infiltration.

They

found

that

the

median

age

had poorly differentiated tumour cells and 38% had
optic nerve involvement.14 However, as a comparison,
a retrospective histopathological analysis done at
Will’s Eye Institute found 40.7% of 297 eyes were
classified as poorly differentiated and 38.7% had
some degree of optic nerve invasion.15 These studies
together suggest

3 | bujo.buos.co.uk

that compared to developed

Once detected, factors influencing the survival
rate of retinoblastoma in developing countries like
Nepal

include

poor

access

multidisciplinary

treatment

compliance,

well

as

as

socioeconomic conditions.

17,18

to

specialist

services,
poor

and

treatment

education

and

Improvements in these

complex areas are difficult to tackle due to social and
BUJO | VOL 2 | ISSUE 1 | SEPTEMBER 2014

Table 1| The International Classification of Retinoblastoma.19
A (Very Low Risk)

B (Low Risk)

C (Moderate Risk)

D (High Risk)

E (Very High Risk)



Tumours ≤ 3 mm, confined to retina, located ≥ 3 mm from fovea and ≥ 1.5 mm from optic
nerve.



No vitreous or subretinal seeding.



Tumours not in Group A.



A small cuff of subretinal fluid ≤ 3 mm from base of tumour is allowed.



No vitreous or subretinal seeding.



Tumours are discrete.



Subretinal fluid involving up to 1 quadrant of the retina.



Focal vitreous or subretinal seeding extending ≤ 3 mm from the tumour.



Massive, nondiscrete tumour.



Subretinal fluid involving up to total retinal detachment.



Diffuse vitreous or subretinal seeding



One or more of the following:
-

Tumour anterior to anterior vitreous face
Tumour touching lens
Diffuse infiltrating retinoblastoma
Neovascular glaucoma
Massive intraocular haemorrhage
Aseptic orbital cellulitis
Phthisis bulbi

political barriers. At the clinical level however, the
recent International Classification of Retinoblastoma
(ICRB) (Figure 2)19 could help ophthalmologists treat
their retinoblastoma patients. This framework goes
someway to replacing the traditional Reese-Ellsworth
classification of intraocular tumours, which was
developed to predict the likelihood of preserving vision
using external beam radiotherapy (EBRT).20 However,
with the advent of other effective treatment modalities
such

as

chemotherapy,

laser

photocoagulation,

cryotherapy and brachytherapy, the ICRB is better at
predicting those likely to be cured without enucleation
or external EBRT21 and takes into account high-risk

Conclusion
Although a rare disease, retinoblastoma is a condition
that exhibits variation in clinical features, histological
evidence and prognosis around the world. In Nepal,
patients present at an older age with more unusual
presenting complaints when compared to developed
countries. Many factors may contribute to this
disparity such as poor awareness about ocular
tumours, cultural misunderstandings of important
presenting signs, poor access to appropriate eye care,
genetic and multidisciplinary services, poor treatment
compliance and poor socioeconomic conditions. 

histopathology.22 Thus, clinicians can explore eye
salvaging options or counsel patients earlier about the
need for postoperative systemic therapy.
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LEARNING POINTS


Retinoblastoma in Nepal presents later and with more unusual symptoms compared to developed countries.



Bilateral retinoblastoma is usually inherited and a high proportion of bilateral retinoblastoma was recently
identified in the Terai region in Nepal.



The International Classification of Retinoblastoma (ICRB) can be a useful tool for ophthalmologists as it is able to
predict those likely to be cured without enucleation or external beam radiotherapy (EBRT) and those with high-risk
histopathology.
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A Case of Central Serous Retinopathy
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Abstract
Introduction:

Clinicians frequently prescribe systemic and topical

steroids. However, many are unaware of the potential ocular side effects,
including central serous retinopathy (CSR). Additionally, patients
displaying multiple retinal cotton wool spots (CWS) must have blood
pressure measurements to eliminate uncontrolled / inadequately treated
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Introduction
Central serous retinopathy (CSR) is a rare, usually temporary condition
characterised by subretinal fluid accumulation, which may result in
macular retinal detachment and blurring or distortion of central vision. It
may also be associated with a retinal pigment epithelial detachment.
While systemic steroid use is one of the most common risk factors
associated with this pathology, type A personality disorder, and
psychosocial stress have also be linked with this condition. 1
Epidemiological studies have shown that incidence rates are three to six
times more likely in men with 31% of patients experiencing a recurrence
within an 18 month follow up time.2, 3 4
Lifestyle stress-reducing changes and tapered cessation of
systemic or topical steroids are recommended along with observation as
often this condition can resolve spontaneously, albeit can take many
months. 3 In addition, photo dynamic therapy is an option that may be
considered for CSR having not resolved by six months.5
We describe an interesting case of a patient who developed
bilateral CSR following the use of topical steroid eye drops (in one eye)
as well as topical steroid cream on the face. The clinical picture was
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A

B

Figure 1 | Fundus Images. Right (A) and left (B) fundus photographs revealing mild diabetic retinopathy with no maculopathy.

further complicated with the discovery of retinal CWS,
which were initially diagnosed as a consequence of
diabetes. However, further examination detected little
other diabetic retinopathy (only dot haemorrhages)
and blood pressure (BP) measurement revealed
inadequately controlled hypertension. Thus, the
diagnosis of CWS from hypertensive retinopathy was
made and the patient was referred for further medical
management of his hypertension and other
cardiovascular risk factors.

Case Presentation
A 56-year-old Type II diabetic, non-smoker gentleman
was referred for cataract assessment from the
diabetic retinopathy screening programme. He
complained of blurred vision in his left eye, and his left
fundus photographs were noted to be un-gradable
due to poor image quality. On examination, visual
acuity was 6/6+4 with glasses in the right eye and
6/36 with glasses in the left eye, with normal
intraocular pressures (IOP) of 16mmHg bilaterally.
Dilation showed left sided visually significant nuclear
sclerotic and posterior subcapsular cataract. Dilated
fundoscopy revealed very mild bilateral background
diabetic retinopathy, with no maculopathy on
examination with a slit lamp (Figure 1). Optical
Coherence Tomography (OCT) scan was not
performed at this assessment. Two months later he
underwent uncomplicated left phacoemulsification and
intraocular
lens
implant,
with
postoperative
dexamethasone 0.1% eye drops four times daily
prescribed for one month and chloramphenicol 0.5%
eye drops four times daily for one week. Random
blood sugar on day of surgery was 13.0mM. The BP
on the day of surgery was measured as 155/89 (PR
87bpm) pre-op and 162/100 post-op (PR 72bpm). The
2 | bujo.buos.co.uk

patient had forgotten to take his BP and diabetic
medication on the day of surgery.
At his routine three-week post-operative review,
examination revealed a significant improvement in
visual acuity to 6/9 (best corrected). However,
interestingly new bilateral retinal changes of elevated
retina localised inferior temporal to the fovea within
the macula on the right and at the fovea in the left
were noted. Furthermore, this patient underwent
multiple OCT examinations of his retina revealing a
left pigment epithelial detachment and a right extrafoveal retinal elevation typical of CSR. The following
week, the diagnoses were confirmed on fluorescein
angiography and the presence of a possible choroidal
neovascular membrane was excluded. Along with
steroid eye drops, further questioning revealed the
use of topical steroid cream on the face for eczema,
used intermittently for a minimum of nine years. The
face cream was stopped, the steroid eye drops were
rapidly tapered to cessation and Acular three times a
day was added instead for 1 month to the left eye.
Over the following 12-18 month period, further
episodes of subretinal fluid and pigment epithelial
detachments were noted in both eyes with bestcorrected vision settling at 6/6 right, 6/9 left by
October 2013 (almost two years following left cataract
surgery).
Fourteen months post-op, retinal examination
revealed an increase in the number of CWS, but
importantly a scarcity of other signs suggestive of
diabetic retinopathy. Therefore, the differential
diagnosis of CWS due to hypertensive retinopathy,
rather than diabetic retinopathy, was considered and
confirmed on BP measurement. The patient was
immediately referred for medical management of
poorly controlled systemic hypertension.
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Investigations
Post operatively, OCT revealed retinal fluid between
the retinal pigment epithelium and photoreceptors
suggesting central serous retinopathy in the right
fundus (Figure 2A) and fluid between the retinal
pigment
epithelium
and
Bruch’s
membrane
suggesting a pigment epithelial detachment (PED)
(Figure 2B). Fluorescein angiography showed extrafoveal hyperfluorescence in a ‘smoke stack’ pattern in
the right eye suggestive of CSR (Figure 3A and 3B)
and excluded the presence of possible choroidal
neovascularisation in either eye.

Differential Diagnoses
The most common causes of subretinal macular fluid
seen on fundoscopy include clinically significant
macular oedema (which may be associated with
diabetic maculopathy) and post-uveitic cystoid
macular oedema characterized by intra-retinal
oedema. PEDs are typically associated with agerelated macular degeneration.
Cotton wool spots are caused by ischaemia of the
retinal nerve fibre layer.6 They most commonly occur
with diabetic retinopathy, systemic hypertension,
retinal vein occlusion and HIV retinopathy. 7

Outcome & Follow-up
This patient was advised to arrange an appointment
with his GP to further address his systemic
hypertension. Without treatment, he was at
significantly
increased
risk
of
ophthalmic
complications such as retinal vein or artery occlusion.
He was also at increased risk of systemic
complications such as a stroke or heart attack.

The CWS were still present at follow up despite his
BP having been lowered to acceptable levels,
specifically 137/77. However, the persistence of the
CWS does not unduly concern us as research
suggests that they have a half life of 17.2 months in
patients over 40. 8 The presence of cotton wool spots
indicates grade 3 hypertensive retinopathy8 or
moderate retinopathy10 which is strongly associated
with stroke,11, 12 coronary artery disease,13 cognitive
decline14 and death.13 Any patient with cotton wool
spots should have their blood pressure measured and
fasting glucose tested. If both of these are normal, a
HIV test could be considered.

Discussion
CSR has an incidence of 9.9 per 100,000 for men
below the age of fifty and is seldom seen as a result of
ocular surgery3. However, research shows that
patients older than fifty years are more likely to
develop CSR bilaterally due to decompensation of the
retinal pigment epithelium, which may also lead to
secondary choroidal neovascularization.15
The most recognised trigger factor is the use of
corticosteroids. Interestingly, this patient developed
bilateral CSR while using steroid eye drops postoperatively for three weeks in one eye as well as a
steroid face cream given to him for his eczematous
face rash. Steroids taken for at least one month,
(inhaled, oral, intra-articular or intravenous) have been
reported as a significant risk factor towards the
development of CSR.16 Given the suggested
association between steroids and CSR, any proposed
future use of steroids for this patient should be
carefully assessed against the risks of developing a
recurrence of CSR.

Figure 2 | Optical Coherence Tomography (OCT) images. (A) OCT revealing subretinal fluid between the retinal pigment epithelium
(RPE) and photoreceptors layers. (B) OCT revealing fluid between the RPE and Bruch’s membrane layers suggesting a pigment epithelial detachment (PED).
3 | bujo.buos.co.uk
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Figure 3 | Fluorescein angiography. (A) FA revealed extra-foveal hyperfluorescence in a ‘smoke stack’ pattern in the right eye typical of
CSR. (B) Fluorescein filling the retinal arteries and veins with no extra vascular leakage.

In this patient, both the detachment of neuro-sensory
retina and PED were seen as part of the clinical
picture of CSR. It is thought that these arise from an
initial, as yet uncharacterised, disturbance of the
choroidal circulation, leading to a focal ‘blow-out’
causing the characteristic ‘smoke stack’ appearance
seen on fluorescein angiography (Figure 3A).
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retinopathy should alert a clinician to question the
aetiology of this clinical sign. While the most notable
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LEARNING POINTS


Pertinent consideration of differential diagnoses such as systemic hypertension or HIV retinopathy is required when
investigating cotton wool spots on a background of only mild diabetic retinopathy.



Clinicians should be aware of the ocular side effects of steroids, such as raised intraocular pressure, cataract,
herpetic keratitis, and central serous retinopathy.



Central serous retinopathy should be considered in any patient prescribed steroids (especially systemic) and
complaining of visual deterioration.
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Preventing Ocular Trauma: national survey of eye injuries in
female lacrosse players
Zofia Zielicka1, Susan Sarangapani2, Louis Koizia3, Naresh Joshi4

Abstract
Aims: To identify ocular trauma and the sentiments towards the
implementation of protective eyewear in female English lacrosse.
Methods:

Two anonymous retrospective questionnaires were

devised, one for women’s lacrosse coaches and players respectively.
Surveys were undertaken either anonymously online or in person during
national secondary school and university tournaments.
Results: Surveys were collected from 648 players and 85 coaches.
157 players reported sustaining an eye injury, 13 of those had long-term
adverse consequences on their vision.

46% of coaches and 24% of

players, reported ocular injuries involving doctor based care, including
specialist units. The majority of coaches (64%) and players (52%) would
recommend the implementation of protective eyewear, into English
lacrosse.
Conclusion: Data collected from this study suggests that ocular
Affiliations:

injuries, including serious visual loss, occur during lacrosse. The
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mandatory adoption of ocular protection should be considered in
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Introduction
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Currently in England it is mandatory for all participants in men’s lacrosse
to wear helmets and facemasks, due to the physical nature of the sport.
In women’s lacrosse, although the same ball and similar lacrosse sticks
are used, there is no mandatory protective equipment such as eye
goggles. Diamond & Gale (2001) compared US lacrosse-related injuries
between genders over a 10 year period and concluded that women are
also at high risk of head/face injuries.1 Goldenberg & Hossler (1995)
found that 23% of head/face injuries included the eye region. 2
Furthermore, over a decade, several studies 3-5 have concluded that eye
injuries sustained during the women’s game could have been prevented
by the use of protective eyewear.
After many years of debate, in 2005, the United States Lacrosse
Women’s division enforced the mandatory use of protective eyewear for
all female lacrosse players. This decision was taken following extensive
medical literature reviews and guidance from the American Academy of
Paediatrics and American Academy of Ophthalmology, with the
conclusion drawn that it was necessary to enforce safety goggles in
order to prevent “rare, but potentially catastrophic eye injuries.”6 Since
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the decision has been implemented, the number of
eye injuries has been reduced dramatically. A recent
study of high school female lacrosse teams, found
that from 2000 to 2003, there were 22 serious eye
injuries, and from 2004 to 2009 there were just five.
Furthermore, four out of the five injuries that occurred
after the eyewear requirement happened while the
players were not wearing the protective gear.7
The purpose of this retrospective survey was to
identify ocular trauma and the sentiments towards the
mandatory implementation of protective eyewear in
English women’s lacrosse.

Methods
An anonymous, retrospective online survey was sent
to all registered secondary school women’s lacrosse
coaches, as provided by the English Lacrosse
Association (ELA). Lacrosse in England is mainly
played either at school or university. Therefore,
female players participating in the university
championships February 2012 (Durham) and the
under 15A/19A championships March 2012 (Imperial
College, London), were invited to participate in the
retrospective questionnaire. The questions within the
survey were based upon a previous study conducted
in the USA, Waicus & Smith, 2002.5
The data was analysed using the ASSIST
program to calculate frequencies based on the survey
answers.
Ethical approval was not applicable. However,
permission was sought from the ELA

Results
Participants
Out of the 99 lacrosse coaches, there were 85 online
responses (86%). Whilst 648 university and
secondary female lacrosse players in total participated
in the questionnaire – 117 players from the U15A
tournament (74%), 219 players from the U19A
tournament (79%) and 180 players from the university
tournament (85%), respectively. Overall, the opinions
of each answers seemed to be similar between those
under 15/under 19 and university students.

coaching experience was at secondary school level
(84%).
The majority of players were found to have a 2-5
year experience of playing lacrosse (53%), followed
by 33% of players having a 5-10 year experience, and
less than 10% of players having less than 1 year or
more than 11 years of experience.
Injury Circumstances
Sixty-three out of the 85 coaches reported witnessing
a player sustain an injury to the eye / eye region
(74%). Over half of the coaches reported witnessing
on average 2-5 eye injuries during their lacrosse
coaching careers (54%). Less than 5% reported more
than 11 ocular injuries. In regards to the players, 157
players reported sustaining eye injuries, with the
majority reporting sustaining one eye injury (64%).
Only one player reported having sustained more than
11 injuries. (Table 1)
Treatment & Consequences of Injuries
Out of the 63 coaches who had witnessed an eye
injury, the majority reported that the injury had been
managed conservatively at the tournament) (54
responses). However, there were two incidents, which
required treatment at a specialist unit (i.e. requiring an
ophthalmologist). Similarly, out of the 157 players
sustaining an eye injury, 138 players reported the
injury being managed at the institution/tournament
site. However, thirty-two players required doctorbased medical treatment; 12 players involved GP
care, 18 players involved hospital based care and 3
players involved specialist units. The two ‘other’
responses were not specified. (Table 2)
In regards to the long-term consequences of the
eye injury, coaches reported 8 ‘orbital fractures,’ with
no reports of any loss of vision. ‘Other’ responses
included retinal detachment (1). The majority of
players did not report long-term consequences.
However, five players reported disfigurements as well
as two players reporting vision loss. (Table 3)
Opinions on the Use of Protective Eyewear
Table 1 | Number of Eye Injuries
Number of Eye Injuries

Level of Experience
Out of the 85 lacrosse coaches, the majority of
coaches were found to have over 10 years of
experience as a lacrosse coach (40%), followed by
coaches having 2-5 years (32%) and 5-10 years
(26%) of coaching experience. The majority of
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Coaches (%)

Players (%)

1

15 (24)

100 (64)

2-5

34 (54)

51 (32)

6-10

11 (17)

4 (3)

11+

3 (5)

1 (0.6)

Not Answered

0 (0)

1 (0.6)
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Ninety-two percent of players do not currently use
protective eyewear. However, over 60% of coaches
thought that protective eyewear should be
recommended (‘advisable’ 42% and ‘mandatory’
21%). Similarly, the majority of players recommended
protective eyewear; 48% advisable and 6%
mandatory.
What were the barriers making the wearing of
goggles undesirable? The majority of coaches felt that
the players were not considerably at risk of eye
injuries (48), closely followed by goggle discomfort
(41) and potential impaired vision during play (37).
Only 7 coaches thought that the availability of suitable
eyewear maybe an issue. The fifteen ‘other’
responses included; not aware that protective
eyewear was available (2), not worn because they are
‘not mandatory’ (4), increased risk of injuries/physical
contact (6), ‘not required if there was good umpiring
and coaching’ (1), ‘have not had the kind of injuries
that would suggest protective eyewear use’ (1), an old
fashioned’ approach (1).
It was found that players cited discomfort
associated with wearing goggles as the main barrier
(344). The second and third most cited reasons were
impaired vision (327) and not feeling at risk of eye
injuries (212), respectively. Less than 30% of players
cited cosmetic appearance (195), cost (130) and
availability (56) as reasons. ‘Other’ responses
included; harder to play (2), no one else wears them
(5), not encouraged (2), increase in illegal contact (4),
unaware of existence (1), additional equipment (1),
increase in injuries (2).

Discussion
Although ocular injuries are infrequent, injuries do
occur, some of which were found to be physically and
psychologically debilitating. To further quantify the
prevalence of lacrosse injuries within England, a
national surveillance system should be set up with
umpires being required to log injuries that occur
during practise and competitive games. A national
surveillance system has been introduced into US
lacrosse, National Collegiate Athletic Association
(NCAA) Injury Surveillance System (ISS), with sport
injuries being logged by participating schools. NCAA
ISS has been instrumental in developing health and
safety policy related to women’s lacrosse, as well as
other sports.8 Both coaches and players reported that
the majority of ocular injuries required medical
attention, with the majority of medical treatment
occurring at the institution/tournament. The two
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Table 2 | Location of Injury Management
Location of Injury
Management

Coach Responses

Player Responses

At the institution

54

138

Referral to GP

8

12

Local hospital

36

18

Specialist unit

2

3

Table 3 | Long-term Consequences
Long-Term
Consequences

Coach Responses

Player Responses

Loss of Vision

0

2

Orbital Fractures

8

3

Disfigurements

2

5

Psychological

2

3

Other

1

0

players, who reported vision loss, also reported
needing specialist unit intervention. Potentially the
numbers
of
long-term
consequences
are
underestimated, as some players may have been
forced to stop playing lacrosse as a result of the
injuries sustained.
The overwhelming majority of players do not wear
protective eyewear, although paradoxically a
significant proportion of coaches and players welcome
the implementation of protective eyewear. This study
suggests there are some barriers that need to be
overcome to implement mandatory/highly advisable
use of protective eyewear in English lacrosse. The top
three potential barriers included; ‘impaired vision,’
‘discomfort’ and ‘do not feel at risk of injuries.’ (Table
4) However, with the mandatory implementation of
goggles in US lacrosse, there is now a large variety
and increased availability. Lacrosse goggles
manufacturers use materials, such as silicone gel and
foam, and different shaped wires to allow for
maximum comfort and avoid impairing vision.6
Furthermore, players are at risk of eye injuries, and
wearing protective eyewear can minimise the risk.
Lincoln et al (2012) found that since the introduction of
mandatory protective eyewear in the US the rate of
eye injuries reduced from 0.10 injuries per 1000 to
0.016 per 1000 injuries.7 By presenting coaches and
players with research, whether it be in a school,
university or club setting, there is opportunity to
increase the awareness and seriousness of eye
injuries.
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Table 4 | Reasons Preventing Players from Using Protective Eyewear
Reasons

Coaches Response

Players Response

Impaired Vision

37

327

Cosmetic Appearance

19

195

Discomfort associated with goggles

41

344

Availability of goggles

7

56

Cost

19

130

Do not feel at risk of eye injuries

48

212

Other

15

18

At present there has been no formal dialogue between
the UK lacrosse and Ophthalmology governing
bodies. The US Lacrosse Association embraced both
players’ and coaches’ views, as well as looking to the
medical community, including the American Academy
of Ophthalmology, for guidance.6 Legislation is the
only way of ensuring that preventative strategies, like
safety goggles, are enforced.
The major limitation of this study is related to the
retrospective design – as surveys rely on recall of past
events and thus recall bias must be taken into
consideration. Furthermore, this study is relatively
small, and does not include experiences at club or
athletic level. A significant proportion of the data is
also gathered from those under the age of nineteen
whose opinions and reservations regarding protective
eyewear could potentially differ from older adult
players. It also potentially misses players who have
stopped playing lacrosse due to ocular injuries.
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Conclusion
This is the first study amongst non-professional
English female lacrosse players to identify ocular
trauma. The study highlights that sight threatening
injuries and loss of vision as a result of lacrosse do
occur.
In light of this survey, formal dialogue between the
UK lacrosse and Ophthalmology governing bodies
needs to be established, as mandatory eye protection
for all female lacrosse players could be an effective
safety strategy. 
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Cataracts, Camps and Curries in India
Rachel Hui Fen Lim1

Abstract
In India, the problem of blindness secondary to cataracts remains a
formidable one; a problem that is unlikely to be resolved in the
foreseeable future despite the increase in number of cataract surgeries
being performed. In December of 2012 I undertook a placement at the
Ruby Nelson Memorial Hospital in Jalandhar, India. The hospital
coordinates eye camps with great efficiency and skill, restoring the sight
of tens of thousands every year. During my stay I observed two camps
where over 200 surgeries were performed using the Manual SmallIncision Cataract Surgery (MSICS) technique. The MSICS technique
has been shown to be advantageous for high-volume caseloads whilst
maintaining excellent visual outcomes. By employing this safe and costeffective method, eye surgeons can combat cataract blindness not only
in India but also across the developing world.
Keywords: manual small incision cataract surgery, eye camp

Introduction
India has one of the largest populations of blind people in the world,
affecting an estimated 18.7 million,1 in a total population of 1.2 billion.2
Cataracts is the largest cause of blindness, both in India (62.6%) 3 and
worldwide (47.8%).4 However, with great efforts to combat cataract
blindness in India, its prevalence has been reducing in recent decades.
In 2012, over 6.3 million cataract surgeries were completed in India, 5 as
opposed to 1.9 million in 1999.6 However, due to increasing age,
elimination of cataract blindness in India may not be achieved by 2020. 7
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Jalandhar district is one of the 22 districts in the Indian state of
Punjab, Northwest India. It has a population of over 2 million, 47% of
whom live in rural areas.8 The RNMH of Seventh-Day Adventists is a
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year. It is also the Adventist Institute of Optometry, offering diplomas
and a BSc in Optometry.9
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Daily Routine

nature.

Typical days involve morning worship, followed by

Sponsorship is obtained from various sources

outpatient clinics run by two ophthalmologists. Patient

including temples, religious leaders, donors and

turnover rates are high in these clinics, with the help

Christian organisations.

of optometry students doubling up as ophthalmic

The 2 camps I observed at Loht Baddi and

assistants. Patients are seen by an ophthalmologist,

Rajpura were considered small and had 200-300

have their history taken and a slit lamp examination,

patients where approximately 100 individuals from

then sent to neighbouring rooms to have further tests

each camp underwent cataract surgery. However, I

done by optometrists - such as refraction and

was informed by the team that some camps (e.g.

keratometry. Afternoons were mostly occupied with

those in Andhra Pradesh) can involve over 2000

surgery. However, routine days were few and far in

surgeries performed over several days.

between - they were interrupted by numerous eye
camps and community clinics.

Screening
A team consisting of 7 people (1 ophthalmologist, 3

The Eye Camps

optometrists, 1 nurse, 1 OT technician, 1 driver) from

Free eye camps have been conducted by RNMH for

RNMH travels to the host destination. Patients are

decades,

cataract

initially examined by optometrists and only patients

surgeries are done at these camps. Eye camps are

with mature cataracts are shortlisted for surgery.

conducted up to 1-2 times a week by RNMH, in

Depending on availability of time and sponsorship,

various parts of India, and the same places are

pterygiums are sometimes treated at the camps.

revisited annually. Most camps are held in Hindu or

Patients requiring other services e.g. spectacles,

Sikh temples, and organised with the help of the

squint surgery are referred to RNMH. Patients with

relevant religious leaders. Publicity for the camps is

corneal opacities, however, are not referred, as

done a few days or weeks prior, and most villagers

RNMH does not have the resources for corneal

have already been awaiting them due to its annual

transplantation.

and

every

year

8000-10000
10

A

B
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C

Figure 1 | Eye Camps. (A) Preoperative
assessment:
A-scan
biometer to measure axial length to
calculate IOL power needed. (B)
Optometrist examining a patient in
the weekly community clinic at a
Hindu temple. (C) Dr Jacob
Prabhakar
using
manual
instruments for surgery.
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The Surgery
Patients short-listed for cataract surgery then undergo
pre-operative assessments (Figure 1A: intraocular
pressure measurement, A-scan biometry).

Patients

are given prophylactic antibiotics and those with IOP
of 21-24mmHg are given acetazolamide.
Patients are excluded from surgery if they have
any of the following: IOP>24mmHg, high urine
glucose, infection or inflammation of the eye, corneal
opacification, mental illness or if consent is not
attained.
Patients who are shortlisted for surgery are then
transported via a bus to a local hospital or RNMH (if in
close proximity) where the theatre is set up. All
cataract surgeries at the eye camps are performed
using the the Manual Small-Incision Cataract Surgery
(MSICS) as (Figure 1C, 2 and 3)
With the help of an experienced team and
volunteers, case turnover time is rapid. Efficiency is a
result of numerous factors including using multiple
sterile instrument sets which are autoclaved between
patients, and a no-touch technique where the gloves
do not come into contact with the patient. To expedite
turnover,

consecutive

patients

are

placed

simultaneously on the table. As soon as one surgery
is complete, the surgeon swivels to the adjacent
patient.
Complications were few but some that arose
were: failed dilation of pupil, high IOP, prolapsing iris,
Figure 2 | MSICS technique. Steps in involved in cataract surgery.

lens subluxation, lens dislocation.
Following surgery, patients are transported back to
the temple, where they will stay for another 3 days

and limited protein intake. In comparison with

and have their progress monitored by an optometrist

Framingham’s eye study, which studied the population

from RNMH who stays in the temple with them.

in Framingham, Massachusetts, USA, it was also
found that the prevalence of senile cataract in Punjab

Advantages of eye camps

corresponded with the prevalence in Framingham’s

Hospitals in developing countries are mainly located in

residents 14 years later in age.11, 12 Another study

urban areas, thus the majority of patients with

suggested that the prevalence of cataract in women in

cataracts, who live in rural areas, have limited access

North Indian villages aged 55 to 59 years was 7.4

to their facilities.

times that of women of the same age in high-income

A study in Punjab showed that a

higher

countries.13

prevalence of cataracts was associated with being

Hospitals in rural villages often lack the necessary

widowed, low education, low weight, short stature,

surgical equipment and medications, and are poorly
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A

B

C

D

E

F

Figure 3 | MSICS. (A) Scleral incision and linear capsulotomy. (B) Hydrodissection of nucleus. (C) Removal of cataract with fishhook. (D)
Irrigation and aspiration of residual cortex. (E) Insertion of intra-ocular lens. (F) Removal of anterior capsule.

maintained.14 This issue can be circumvented by the

nations with reversible blindness from cataracts go

practice of eye camps, which many hospitals in India

untreated and there is a huge backlog of patients with

and around the world conduct to reach those who are

bilateral mature cataracts. Thus, the MSICS technique

unable to access them. By returning to the same

was developed to provide a sutureless, cost-effective

villages every year, eye camps also provide patients a

and efficient technique that gives rapid visual

long-term access point to eye care.

rehabilitation. Although relatively recent, the MSICS is

Eye camps are also able to improve relations

gaining popularity in many countries by virtue of its

between religious communities. Healthcare is able to

ability to manage difficult cataracts very safely.15 It is

cross religious boundaries and make them work hand-

the technique of choice in eye camps where cataract

in-hand for the benefit of the communities they serve.

surgery can be performed on hundreds of patients in a

It was refreshing to see Christians tapping their feet to

few hours without high-technology equipment.16

Hindu songs, and Sikh leaders joining in during a
Christian prayer, all within the walls of the operating

Advantages of MSICS

theatre. Doors that are normally closed are so warmly

MSICS

opened in the name of medicine.

phacoemulsification. As the name suggests, manual

is

less

expensive

to

perform

than

tools are used. The only expensive equipment needed

Manual
Small-Incision
Surgery (MSICS)

Cataract

in MSICS is an operating microscope, which can
function

on

batteries

or

a

diesel

generator.

Phacoemulsification requires capital investment and

In North America and Europe, cataracts are mostly

recurring

extracted using phacoemulsification technology, while

machine which costs GBP £9000-6000017 as well as

in developing countries, only those who can afford it

costs of surgical consumables (phacoemulsification

receive such surgery. Millions of others in developing

tips,
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expenditure

sleeves,

tubing).

of

a

The

phacoemulsification

non-foldable

poly
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Table 1 | Summary of advantages and disadvantages of MSICS

Advantages

Disadvantages



Less expensive than phacoemulsification



Rapid (Operation time)



Sutureless



Early visual rehabilitation



Can be performed for all kinds of cataracts



Less post-operative visits required



Resulting visual acuity not as good as
phacoemulsification



Higher rate of posterior capsule opacification
compared to phacoemulsification



Cortical clean-up not as thorough as
phacoemulsification

(methlymethacrylate) (PMMA) lens are produced

Disadvantages of MSICS

locally in contrast to foldable IOLs that are imported

However,

from the United States, reducing cost of the lens. In a

phacoemulsification gives a better uncorrected visual

study done in a hospital in India, the cost of a MSICS

acuity

surgery

to

postulated that this may be due to a higher rate of

USD

posterior capsule opacification in MSICS, as well as

was

USD

phacoemulsification
$42.10.

$15.34

surgery

compared

which

costs

18

than

MSICS.21,22

have
Ruit

shown
and

that

colleagues

greater inflammation and macular oedema from iris

MSICS can be performed rapidly in a high-volume
setting,

studies

maximising

surgical

efficiency

and

manipulation in MSICS. Cortical clean-up may also be
more thorough in the phacoemulsification technique.21

productivity. The MSICS technique is also sutureless
as a result of a self-sealing corneal valve. This further

Conclusion

reduces time taken for the operation, and also avoids

My placement observing eye camps in India was

suture-related complications (e.g. iris prolapse, suture

incredibly informative. I experienced first-hand how

infiltrate, bleeding).

eye care is delivered to underprivileged people and

Patients undergoing MSICS have early visual
rehabilitation. At 40 days follow-up, the MSICS group

witnessed eye pathology less commonly encountered
in the developed world.

demonstrated better near vision compared to the

Cataract surgery in the eye camps was performed

phacoemulsification group. Additionally, patients were

using the MSICS technique, which is rarely used or

satisfied with their quality of vision without spectacles.

taught in the UK as it has been superseded by

In the phacoemulsification group, however, the first

phacoemulsification. The MSICS is a safe, fast, and

complaint was that their near vision was grossly

cost-effective technique that has been shown to

hampered.16 This is particularly important in remote

achieve excellent visual outcomes, making it a

settings where patients find it difficult to obtain

superior means for addressing the huge backlog of

refractions or spectacles after surgery.

blinding cataracts not only in India but also in the rest

Furthermore, MSICS can be performed in cases

of the developing world. 

where phacoemulsification can be challenging, for
example, hard nucleus, for which phacoemulsification
is limited.19 Less post-operative visits are required,
thus suitable in conditions where follow up is difficult.20
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PUNJAB, INDIA AT A GLANCE
Placement locations
Ruby Nelson Memorial Hospital of Seventh-Day Adventists (RNMH) is located in Jalandhar,
Punjab, North-west India. Jalandhar is the oldest city in Punjab and is a highly developed
hub for commercial activity. Sikhism is the predominant faith in Punjab, followed by
Hinduism. RNMH is a Christian hospital, but regularly partners with local Sikh and Hindu
leaders to provide free eye care to underprivileged communities in the region. RNMH is
also an optometry school, providing BSc and diplomas in Optometry. Thus there were
many friendly local students to befriend and learn the Indian culture from.
Visa and Travel Costs
A visa has to be applied for beforehand in order to enter India.
Main bulk of the cost of the trip is the airfare. A direct flight from London costs about £700. Accommodation and food in the hospital
will cost less than £10 a day.
The currency in India is Indian Rupees with approximately 100 rupees to the pound.
Vaccinations
A travel nurse appointment will be required for India. Hepatitis A, Hepatitis B, Typhoid, diphtheria, Cholera, BCG. Malaria: low risk.
Minimal risk for body fluids exposure thus HIV PEP not indicated.
The hospital also has a general medical and surgical department thus any medications needed can be prescribed by the general medical
doctor and bought from the pharmacy
Climate
Temperatures in Punjab range from 1 to 46 degrees Celsius. Summers (April – June) can get very hot and Winters (Dec-Feb) are very
chilly. Students are advised to bring clothes appropriate for the season. The accommodation provides an air-conditioner, fans, as well as
a portable heater.
Cuisine
All food is provided by the hospital canteen, which serves healthy, delicious and hygienic food. The hospital advocates health-promoting
lifestyles thus all food is vegetarian, fresh, and cooked with minimal spices. You are not advised to purchase street food or drink any
water served (even those served in restaurants). Also avoid ice and cut fruits. Always drink sealed bottled water bought from reputable
shops. The hospital provides potable filtered water from a dispenser.
Languages spoken
All staff and students speak English, but patients only spoke Punjabi. Hindi is also spoken as it is the ‘national’ language.
Equipment
You will need an ophthalmoscope and a torch. Gloves, alcohol gel and masks will also come in handy. And last but not least, an
adventurous spirit.
Tourism
Jalandhar - There are shopping centres and markets in which you can reach via an auto (automobile).
A trip to the local market is definitely worthwhile to experience the sights and sounds of Jalandhar.
In Amritsar, 2 hours drive from Jalandhar, you can visit the Golden Temple, a world-renown pilgrimage
point for Sikhs, and the India-Pakistani Wagah border, where an energy-filled ‘lowering of the flags’
ceremony is held daily. A pre-booked taxi which brings you there and back will cost about £30 for the
whole day.
Contact
Dr Jacob Prabhakar, Consultant Ophthalmologist and Medical Director
Email: jacobbeaulah@yahoo.com
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One Man’s Eye-land
Anna Louise Pouncey1

Abstract
St Vincent and the Grenadines, best known as the filming location for
Pirates of the Caribbean, may sound like an ideal elective location;
however, the reality held a few surprises. In a stretched Ophthalmology
department, held together by one man, Anna learnt about the principles
of eye care provision, how to work in an environment with limited
resources and saw a few operations along the way.
Keywords:

manual small incision cataract surgery, elective,

caribbean

Elective vs Vacation
Finding an elective that combines your preferred specialty, an enjoyable
holiday and the opportunity to travel with friends is a difficult task:
especially when that speciality is Ophthalmology. St Vincent and the
Grenadines, best known as the site for the filming of Pirates of the
Caribbean, sounded the perfect solution. Milton Cato Memorial Hospital,
on the main island, had an ophthalmology department, and available
accommodation 10 minutes from the beach.

The Island
However, on arrival, it was quickly became clear that the internet is not
to be trusted. St Vincent is one of the poorest islands in the Caribbean,
with 15% unemployment. Banana plantations are the main legitimate
economic resource (they also grow a lot of cannabis); these are often
destroyed by hurricanes. Tourism is also limited as beaches on St
Affiliations:

Vincent are mainly black sand. Indeed we were not even able to buy

1. Foundation Year 1 Doctor, St

suncream on the island. The atmosphere is quite intense, with a large

Mary’s Hospital, Praed Street,

amount of crime, alcohol and violence.

Paddington, London. W2 1NY

during our trip. This is not helped by the close proximity of tremendously
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rich tourist resorts, and cruise ships stopping transiently in Kingston
Harbour, before hopping over to more luxurious islands.

A One Man Miracle
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equipment with them. It was sometimes painful to see his valiant efforts,
struggling through clinics with over 60 patients; theatre lists without an
anaesthetist or a scrub nurse, and scraping together resources.
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Equipment casually used in clinics in the UK, was

disease

suddenly a valuable resource, even eye drops were

pathologies, and reflected environmental factors on

painstakingly saved. There was no equipment for

the island. Due to sun and wind exposure, the rate of

phacoemulsification,

so

Manual

Small

presentations

were

relatively

common

Incision

pterygium was high, as were cataracts. Diet on the

Cataract Surgery (MSICS) was used, and I would find

island is mainly salty and fried, which has led to a vast

myself searching in bags mid-operation for the

amount of obesity, hypertension and diabetes; which

nearest fit from donated lenses. However, I quickly

in turn can lead to diabetic and hypertensive

came to admire his efficiency. He maintained a high

retinopathy. Another surprise was the prevalence of

standard of care, good infection control and despite

religion on the island. Prayers were said with the

time constraints had good patient communication. He

patient before procedures, and old women often sang

utilised Charitable Missions

well, selecting and

hymns throughout their cataract removal! Moreover,

booking patients for planned aid trips, and working

once you were extricated from the tourist stereotype,

hard to minimise patient waiting times.

the Vincentian’s were a strong, friendly and supportive
community, and it was a vibrant atmosphere to be a

Experience and Insight

part of.

At medical student level, ophthalmology electives are

From this placement I think I learnt how to provide

confined to an observership. On this trip, as most

a good ophthalmology service at a grass roots level;

patients spoke Venetian Creole, language was also a

organisation, resource allocation and management. I

major barrier. However, I was given ample opportunity

would definitely recommend the elective, and the

to examine patients and a high standard of teaching

ending was also idyllic, swimming with turtles on a

daily. A surprising lesson for me was that the main

catamaran trip to Tobago Cays! 

A

B

Figure 1 | Ophthalmology Department at Milton Cato Memorial Hospital (A) Very basic equipment in clinic (B) Manual Small Incision
Cataract Surgery being performed.
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SAINT VINCENT AND THE GRENADINES AT A GLANCE

Placement locations
St Vincent is an island in the Lesser Antilles Island arc on the eastern boxer of the Caribbean Sea with a population of 103,000. The Milton
Cato Memorial Hospital located at Bentick Square, Kingstown is a 220 bed hospital with a 24 hour A&E service and departments in
general medicine, general surgery, O&G, paediatrics, dermatology, ENT, orthopaedics, psychiatry, urology and ophthalmology.
Visa and Travel Costs
A visa is not required unless you want to work on the island.
Flight costs are between £500-999.
Accommodation will cost £100-200 per week. On acceptance of a placement to Milton Cato Memorial Hospital, you will be provided with
a list of accommodation options. These are usually safe and reasonably priced. Just make sure that they are within walking distance of the
beach. You will be required to pay $100 registration fee to the Milton Cato Memorial Hospital Registration.
Food costs on average are £20-30/week
The currency in East Caribbean Dollar with approximately 4.51 to the pound.
Vaccinations
Routine vaccinations such as Hepatitis A, Typhoid, Hepatitis B, Rabies are necessary. Yellow fever is only required if arriving from a
country with a risk of yellow fever.)
Climate
Tropical climate. The dry season is January to May. The average daily temperature is 30oC.
Cuisine
A must try is roast breadfruit and salt fish with some local beer (Hairoun Beer and Sunset Rum).
Languages spoken
The official language is English, normally speak a creole known as ‘dialect’.
Tourism
Activities around the island not to be missed:
Black Sand Beaches; La Soufriere – a 4,000 ft active volcano; Botanical Gardens – a leafy garden in
Kingstown; Pirates of the Caribbean Film Set – sadly overrated; Dark View Falls - just off the
Leeward Highway; Fort Charlotte – a historic fort overlooking Kingstown; Cocktails on Young
Island- a small island 200m from the coast of St Vincent; Jack’s Karaoke Night – very popular
with the locals; Princess Margaret Beach (Bequia - a short ferry ride away); Old Hegg Turtle
Sanctuary (Bequia); Sailing on the Friendship Rose - an 80ft vintage schooner; Swimming with
Turtles in Tobago Cays; Island hopping to Mayreau, Canouan, Mustique, Palm Island & Union
Island.
Contact
Dr Orly Adams
Email: kghsvg@vincysurf.com
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Lifting the Cloudy Veil and Transforming Lives
Tara Brah1
Tara talks to Lucy Mathen, a journalist turned consultant ophthalmologist
and founder of Second Sight about her exceptional career and working in
India’s forgotten corners.

Why did you become a journalist?
I became a journalist because I was, and still am, madly curious about
everything and can’t get enough of finding out what makes people tick.
What encouraged the switch to Medicine?
I was in Kabul. It was 1988, the Russians were pulling out of
Afghanistan. It was a time when so many bombs were dropping on the
capital city, that the British Foreign Office warned us not to go. I went
with an all female film crew. We wanted to know what the women and
children were doing. On our last day in Kabul we were taken by our
Afghan government ‘minders’ to a clinic outside the city. The male
doctor did not look a happy man. His story was not world-shattering:
only one of out-of-date drugs and a chaotic health-care system. He was
telling us these facts in the belief that disclosure might result in action
to change things.
I thought the world could be changed through journalism. I felt a
fraud. Our camera team would be out of Kabul in 24 hours, we would
include his interview in a channel four documentary shown to a small
audience and then what? I decided that if I ever were in a war zone
again, I would be a medic not a journalist.
What made you choose ophthalmology?
Where was I heading? (I was) rapidly eliminating most fields, sadly, the
more frustrated and unhappy doctors that I met. I had, after all had a
Affiliations:
1. Core Medical Trainee 2, North
Devon District Hospital, Raleigh Park,
Barnstaple, Devon. EX31 4JB

mostly pleasurable first career as a journalist. I did not associate work
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with being miserable. And then we had a two week attachment to the
Ophthalmology department. Call me a simpleton but, a group of happy
doctors and my first sight of the optic disc viewed in full magnified
to deal with eyes for the rest of my medical career. What I did not
anticipate was that Ophthalmology would come to dominate my life.
What was it like being on the South Indian surgical course?
When we arrived to start this course, the extent of our surgical
experience was ‘watering the cornea’ which meant squirting saline
solution from a syringe over the eye to keep it moist while the surgeon
was doing the clever stuff. On the 8 week course we were given an
BUJO | VOL 2 | ISSUE 1 | SEPTEMBER 2014

individual tutor, and taken through the steps of cataract surgery at our
own pace until we were safe enough to operate independently.
Each operating day, we were given torches and told to walk the
corridors. There, squatting quietly backs up against the walls, were
hundreds of pre-operative patients, most of them completely blind. Our
task was to find the few amongst them who were not blind. Operating
on early (immature) cataracts is easier then operating on hypermature
cataracts. We were beginners so had to choose our patients carefully,
both for our sakes and theirs…but the patients were so hopeful; they
were calling out in the local language and reaching out to touch us.
I crouched in front of a tiny woman with grey hair…I found the
index finger of my left hand gripped with the strength of a newborn
Photo credited to Philippa Gedge / BMJ.
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baby’s involuntary grasp reflex. The little woman muttered earnestly to
me, refusing to let go…I will never be able to forget the urgency
transmitted in her grasp and how it conveyed to me the cocktail of
hope, panic and fear that a blind patient must feel when examined by
an eye surgeon.

Lucy Mathen’s remarkable
journalist life began in the
Seventies, as a reporter for a
local newspaper. Cue fifteen
successful
years
in
media, principally as a TV
reporter and notably as the
first ever British Asian to front
a big-time national television
programme.
At the age of 36, she had an
epiphany
and
decidedly
swapped
her
reporting
microphone
for
an
Ophthalmoscope and a pair of
travelling shoes.
After collecting her Medical
degree from St George’s
Medical School, she gained
experience of the Indian
Healthcare
system.
In
response to the World Health
Organisation
vision
to
eradicate reversible blindness
by 2020, Mathen founded a
unique charity - Second Sight.

Mathen has also penned an incredible narrative to her adventures
so far, ‘A Runaway Goat.’ Samira Ahmed’s review of the book1
succinctly describes the obstacles Second Sight faced. “The
Kafkaesque illogic of big charities and government departments,
here and abroad that makes you gasp- the charity who tell her it’s
better to leave

expensive surgical equipment gathering dust

rather than send Western doctors (at their own expense) to use it
to cure blindness.”1 Government officials told her it wasn’t
empowering.
What were the main issues that Initiative Vision 2020, a Right to
Sight faced?
When questioned about why India had accumulated such a huge
backlog of people needlessly blind from cataract, the reasons given by
national bodies

and international charities

were: the lack

of

infrastructure in rural areas, the lack of training, the lack of equipment
and the ignorance of uneducated people.
Meanwhile another, to my mind, supremely important factor was
being glossed over: eighty per cent of India’s ophthalmologists were
working in urban areas and in private practice; the vast majority of
India’s blind people lived in the villages with no access to eye
surgeons.
Could it be that, at the start of the 21st century, the main reason
why India’s blind were staying blind was simply because eye surgeons
were unwilling to work in the impoverished and forgotten areas? Was
this why India, in spite of having enough eye surgeons even for it’s
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huge population, in spite of manufacturing equipment at low cost…still
had more people unnecessarily blind from cataract than any other
nation?
To raise funds, Mathen has enlisted her family on a sponsored
bike ride across Cuba, persuaded a minted expat to donate a
patient bus and coaxed a donation from a Rock icon. Along with
other generous benefactors she has pushed through a myriad of
marathons and triathlons. A fervent footballer, a chance kickabout with a rural Indian all-female football team led to a special
Academy being established, where child marriage is substituted
with education and career opportunities. A film, ‘Junction for
Having Fun’ documenting the initiative is just another example of
how Mathen’s efforts go well beyond the call of duty, a trait
recognised by her BMJ Karen Woo award.
How is Second Sight different from other charities?
Second Sight has retained a ‘whatever it takes’ approach to curing
blindness. If surgeons are needed, we supply them, if equipment is
needed, we buy it, if money to fund an increasing number of operations
is the only limiting factor then we increase our fund-raising efforts to
secure funds. As a small charity unencumbered by bureaucracy we can
make decisions fast.
No donated money is used on salaries, administration or office
costs. Every patient we reach is blind from cataract. So we can
guarantee that our work is a successful eradication of blindness
programme and that donors’ money is literally curing the blind.
Our legacy is to leave behind hospitals run by and for local people
and providing the highest standards of eye care, training and
empowerment in the heart of their communities. 
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Sun, Sand and Squints
Derek Ho1
Derek talks to Clare Roberts, a consultant peadiatric ophthalmologist and
Medical Director of Moorfields Eye Hospital Dubai about working in the
United Arab Emirates.

Can you tell us about your experience in working abroad, and why
did you choose to work in Dubai?
Moorfields Dubai is my fourth opportunity to work outside of the UK. The
first was a medical school elective in Sabah, Malaysia in 1991. In 2000,
during specilaist training, I had 6 months Out of Program Experience in
Cape Town which I spent primarily in Paediatric ophthalmology and
strabismus. Later, after a fellowship in Moorfields Eye Hospital London
and a few years consultant experience in the UK, I spent 3 years
working in a strabismus clinic in Madrid. Dubai came up as a great
opportunity for me in 2010. I am half of a two career couple and we both
had openings in UAE simultaneously which was a stroke of good
fortune for us both to progress our careers.
What is your day-to-day work like as a paediatric ophthalmologist?
My day to day work is principally in outpatient clinics and in eye theatre.
In outpatients I see children from a few days old upwards with a wide
variety of common and rare eye problems (from sticky eyes, squints
and amblyopia to complex congenital malformations and inherited
retinal dystrophy) and I manage adults with strabismus. In theatre my
main work is strabismus surgery - adjusting extraocular muscles to
improve eye alignment and binocular function.
Do you notice any cultural differences, having worked as a doctor
in both UK and Dubai hospitals?
Affiliations:
1. Foundation Year 1 Doctor, St
Thomas' Hospital, Westminster
Bridge Rd, London. SE1 7EH

The joy of working in different parts of the world is that you become a
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guest in their culture. The UAE has a very welcoming culture and its
people have transformed their lives over two generations from a simple
nomadic lifestyle to a modern high tech one. They have strong values of
so it is obviously important to respect their customs in the way we dress
and talk and in our body language. I am not an Arabic speaker so I work
with an experienced translator.
Can you tell us about the Dubai Moorfields Eye Hospital? What
kind of patients visit the hospital?
Moorfields Eye Hospital Dubai has been open for 6 years. It is a
beautiful modern hospital and is growing in number of ophthalmologists
BUJO | VOL 2 | ISSUE 1 | SEPTEMBER 2014

and services it can offer. We have specialists in retinal surgery,
strabismus, oculoplastics, refractive surgery, glaucoma, paediatric
ophthalmology and medical retina. Its aim is to offer world class
comprehensive eye care and support education and research in the
area. About 50% of our patients are Emirati, the rest coming from
almost all corners of the world (UAE is a country of 8 million only 1
million of whom are Emirati in origin).
Other than treating patients in the hospital, what other services
does Dubai Moorfields provide?
Moorfields has undertaken the screening of young pupils in Abu Dhabi
and Dubai, in conjunction with local schools. Moorfields has also
treated several young patients through our collaboration with the
Palestine Children’s Relief Fund (PCRF), providing vital medical care

BIOGRAPHY

for serious eye conditions. Moorfields has also extended its services to
include teaching and research, in addition to treating patients. For
example, we host professional scientific conferences such as a recent

Dr Clare Roberts was the
Medical
Director
of
Moorfields Eye Hospital Dubai
which was set up 6 years ago
by Moorfields Eye Hospital
London to bring world class
eye care to the Middle East.
She joined the hospital in
2010
becoming
Medical
Director in 2013, before
returning to the UK in 2014.
Dr Roberts studied medicine
at both Cambridge and Oxford
Universities. She trained in
ophthalmology
at
Southampton
Eye
Unit,
moving to Moorfields in
London to complete her
training with a fellowship in
Strabismus and Paediatric
Ophthalmology with John Lee
and Gillian Adams.
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one on diabetic eye disease in Dubai in March, which attracted more
than 170 medical professionals from the UAE’s public and private
sectors, as well as training session for Dubai school nurses.
How does this overseas branch of Moorfields Eye Hospital
London benefit the NHS and Dubai population?
Moorfields Dubai is wholly owned by Moorfields Private, and like
Moorfields Private and Moorfields Pharmaceuticals the profits that are
made are ploughed into Moorfields to improve services for UK patients.
The people of Dubai and other cities of the UAE benefit by being able
to access world class eye care without having to travel outside of UAE.
For eye diseases continuity of care is often very important so accessing
it local to where you live has huge benefits compared to uprooting your
family and travelling half way across the globe. There has previously
been a lack of high quality medical care here but this is improving all
the time with a combination of well trained doctors from abroad and
more doctors being trained locally. 
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Getting a NTN in Ophthalmology: options for a year out
Huzaifa Malick1

“Successful candidates have often
not succeeded first time round”

O

phthalmology is one of the most competitive specialties in
Medicine, and not without reason. Ophthalmologists enjoy a
largely 9-5 work pattern along with relatively light on calls.

Potential income after completion of training is also an attractive perk:
A study published by Morris et al ranked ophthalmology fifth amongst
all specialties for total average earnings as a consultant.1 Getting an
Ophthalmology training number, however, is not easy. This is likely
secondary to a combination of the aforementioned factors and the
current shape of training in the UK. Ophthalmology entry is at ST1
level as a run-through programme. This means that the number of
people eligible to apply is vastly greater than other specialties that
require more prior training as an SHO for applicaton (CMT and CST for
example). By definition, this means that the number of eligible
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Bordesley Green E, Birmingham.
B9 5SS
Correspondence to:
Dr Huzaifa Malick;
h.malick@nhs.net
Received: 17 July 2014
Accepted: 27 July 2014
Process: Not peer-reviewed
Conflict of Interest & Funding:
None
1 | bujo.buos.co.uk

applicants is high. Most candidates are also often quite accomplished.
Radiology is another specialty which draws significant candidates
secondary to its broad eligibility criteria. However, the stiffest
competition for the budding ophthalmology trainee is the sheer number
of excellent candidates to be found at interview for a training number.
Many candidates have higher degrees, arrays of qualifications, vast
experience, excellent knowledge and impressive portfolios.
Looking on the flip side, successful candidates have often not
succeeded first time round. Two years of foundation training does not
often provide the time required to prepare a competitive CV and
portfolio in time for run-through applications. Thus, consideration
should be given to potential options for a year out post foundation
training.
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Locum Appointed Training (LAT)

you will be spending a year away from a clinical

The most popular way to spend a year is to find a 12

environment and this brings with it inevitable

month posting in Ophthalmology or an allied

deskilling and reduced pay. Without an on call

specialty. Specialties such as ENT require a similar

banding supplement, income is usually set at the

skillset, in particular microsurgery and head and

unbanded level and this may be a significant issue

neck pathology. A 12 month posting in Neurosurgery

for some trainees. On the plus side, there is ample

is almost as popular and offers a similar breadth of

opportunity to locum outside of prescribed teaching

skills.

also

hours to supplement income (and maintain clinical

something that can be honed in such a post. Failing

Proficiency

in

ophthalmoscopy

is

exposure) and also a significant time to undertake

to obtain a 12 month posting one of these

research. A publication in a peer-reviewed journal

specialties, a 6 month post in either (or preferably 6

can go a long way in scoring points and showing

months of each) would be ideal. This would show

commitment. The topic of publication does not

not only commitment to the specialty but also the

necessarily need to be ophthalmic to be beneficial.

acquirement of a broad skillset, not just pertaining to

Points

ophthalmology. Such posts are usually advertised as

publications (with a PUBMED ID), even if they are

LAT or FTSTA on websites such as BMJ and NHS

case reports. Most anatomy departments have a

Jobs. Unlike systems such as Intrepid, these sites

significant amount of research ongoing and it is

allow your CV to be tailored into their website

usually possible to join one of them or, indeed, start

proforma, thus allowing you to apply to multiple jobs

your own.

are

awarded

for

any

peer-reviewed

with ease.
Teaching/Clinical Fellowships
Anatomy Demonstration

Something not commonly undertaken by post

Anatomy demonstration is another varied and

foundation trainees are education fellow posts.

interesting way to spend a year. Many trainees

These are sometimes advertised as teaching fellow

taking a year out opt for this route as it allows

or clinical teaching fellow posts but encompass the

multifaceted development of your CV: Foremost, the

same core job role. The emphasis is on teaching

opportunity to teach medical students on a daily

medical students on a daily basis. In similarity to

basis is not something that goes hand in hand with a

anatomy demonstration, you would be expected to

busy training post. Anatomy demonstration offers

undertake a significant amount of intensive teaching

this in bulk. The opportunity to gain formal (written)

on a daily basis with a range of clinical medical

feedback after sessions is ample and would no

students. Education fellows are usually based in the

doubt benefit the portfolio of most trainees at

hospital. They are commonly involved in small group,

foundation level. Secondly, the intimate involvement

large group and lecture based teaching and form

with the dissection of a cadaver usually serves to

part of the undergraduate teaching faculty. They are

enhance knowledge of anatomy significantly and this

also involved closely with OSCE examinations.

is an important foundation for any surgical career.

Often, there is opportunity to be an examiner for

However, not all medical schools perform cadaver

some or all of the examinations, depending on how

dissection as part of their anatomy teaching.

much you want to get involved. Education fellow

Prosection is a common alternative but does not

posts usually come with an allotted time for clinical

reap quite the benefits of full cadaver dissection.

duty in a specialty of your choice. Ophthalmology

This means that your local medical school may not

clinics are usually more than open to the idea of

offer anatomy demonstration posts and thus you

fellows

may need to apply outside your region. Secondly,

Participation in theatre lists are also a real possibility.
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This would be excellent for enhancing your surgical

Part 1 exam carries an award of 2 points. This

logbook and gain basic procedural competences.

doesn't sound much in itself, but amongst the overall

Again, the income is usually unbanded, but there is

ranking of candidates it can easily make the

ample

difference between getting a run through number or

time

for

supplementing

income

from

locumming if need be.

otherwise. Furthermore, it looks very favourable in a
portfolio

and

serves

to

enhance

the

'global

International Experience

impression' mark that isn't really alluded to in the

An increasingly favoured method of spending a year

short listing criteria. All these portfolio items take

out is to spend some time abroad. This can work in

time to complete and a busy medical or surgical job,

two ways. Firstly, you could spend six months or a

despite providing ample experience and clinical

year in a developing country seeing ocular pathology

exposure,

you would see rarely in the UK. A short term post

opportunity to get these things done. 12 months

with a charity such as Surgical Eye Expeditions

spent locumming can provide the perfect timeframe

(SEE) would provide not only an insight into

and financial security to achieving these goals. In the

ophthalmic intervention in a developing country but

new points scoring system, there are no deductions

would also provide an opportunity to develop core

for a year spent locumming. To the contrary, the

skills

such

increase in points if you were to gain any of the

experience would look very favourable on any

competencies above would be very beneficial in

portfolio and would give ample evidence for

attaining that all important NTN.

in

ophthalmology.

Furthermore,

doesn’t

always

provide

enough

commitment in an interview. Some placements can
be funded, but this varies significantly based upon
where you go and who you organise the time with.

“The essential basis of spending a year

International experience also works favourably for

trying to get a training number is to plug

those trainees interested in seeing how other

the hole in your application…”

healthcare systems work. Just as equally, a
placement in a tertiary centre in the USA or
Singapore

offering

the

opposite

end

of

the

healthcare spectrum can be just as beneficial. For a

Conclusion

post-foundation trainee, I would favour the former

The essential basis of spending a year trying to get a

over the latter, simply because I feel the experience

training number is to plug the hole in your

gained in a developing healthcare setting is more

application. For some, this means attending basic

beneficial and useful for the early trainee and that of

courses such as Microsurgical Skills and the

an advanced setting better for a more senior trainee.

Moorfields A&E day. For others, lack of publications,

However both would give excellent exposure to

audits and presentations are the confounding factor.

aspects of Ophthalmology not seen routinely in the

For others yet, their portfolio score is enviable and

UK.

their issue is interview performance: an interview
course may provide the solution in such a case. The

Freelance Locumming

key message here is to address the issues that you

When looking at the points application scoring on the

have identified as the cause of your unsuccessful

Royal College website, it becomes apparent that

application.

there

for

supervisor or a current trainee at your local

ophthalmology audits, research publications and

Ophthalmology department can be eye-opening. 12

postgraduate exams. In particular, the FRCOphth

months is usually ample time to remedy the above

are
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significant

points

awarded

Speaking

with

your

educational
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issues. However, bear in mind that from an August
start to a post, the next round of applications start in
December, effectively providing only four full months
of time to work within. A year out of training is often
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seen prospectively as an unfortunate time. However,
to the contrary it can be a year freedom to do
something that is outside the box yet contributes to
your training. Most trainees find that spending 12
months in one of the aforementioned ways not only
secures them the training post of their choice, but
provides an enjoyable and memorable year. 
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Clearing the fog on corneal transplants
Maria Borland1*, William Hickman1*, Michael O’Gallagher2,3, Rashmi Mathew2,6, Narciss Okhravi2,4,5,6, Sarah Maling2,3
The authors discuss the delicate topic of corneal transplants and the
surrounding ethical issues.

A

lthough corneal transplantation has been around for more than
150 years, performed in humans for the last 100 years, and
generally effective for the last 50 years, this specialised

treatment remains little-known amongst lay people, medical students and
even many doctors. Who gets corneal transplants and why? Where do
the corneas come from? How does it even work? In this article we aim to
shed some light on this fascinating topic.
What is the cornea?
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The cornea is the window that lies in front of the iris and pupil. Its
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tough shield to help keep the contents of the eye safe. In short, the
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transparency is essential for allowing light to enter the eye. It is curved in
shape, like a contact lens, and so helps bring light entering the eye into
focus, doing two-thirds of the eyes overall refraction. It also acts as a
cornea is really important for good vision!
When things go wrong
When the cornea becomes diseased it can become cloudy or distorted,
leading to loss of vision. The cornea is also prone to damage from
infections such as bacteria and viruses, especially so in contact lens
wearers. The cold sore virus (Herpes simplex) can be devastating for the
eye, as can measles in the unimmunised. Extensive damage to the
cornea can cause a hole, known as a perforation, which must be glued
as a temporary measure to stop the fluid content of the eye leaking out
(Figure 1A). When a patient’s condition is advanced or all other
treatments have failed, the last resort is a corneal transplant.
There are many techniques for transplanting corneas. The cornea is
actually made up of several layers, and seeing which layer has the
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problem helps doctors decide which technique to recommend to their
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is transplanted into the recipient’s eye it is carefully sutured into place
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using a nylon thread which is thinner than human hair (Figure 1B). The

patients. Some techniques involve transplanting a full-thickness donor
cornea with all its layers intact, but the latest advances now allow doctors

unusual structure of the cornea means healing is a slow process. The
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sutures can only be taken out after 12-18 months (Figure 1C). Given the
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cornea’s lack of blood vessels (an immune privileged site), systemic
immunosuppression is not usually required to prevent rejection. Instead,
steroid eye drops can be used to effectively manage the cornea posttransplant. In the event of donor cornea rejection, the patient may experience
pain, redness or loss of vision and must be seen urgently by a specialist. 2
The commonest cause of receiving a transplant in the UK is failure of the
innermost layer (the endothelium), which leads to a cloudy cornea.3 This is
often treated by replacing only the innermost layer. The second commonest
cause is a condition called keratoconus, where the middle layer (the stroma)
is weak and the whole cornea becomes distorted in shape. This can be
treated by either replacing the full thickness of the cornea or just the middle
and outermost layers. The third commonest cause of receiving a transplant
is a re-graft operation, where a previous transplant has unfortunately failed
and needs to be replaced.
Corneal Donation
Corneas for transplant come from people who have passed away and either
expressed a wish before death for their eyes to be donated, or whose next of
kin consented to donation after their death. Corneas can be donated up to
72 hours after death.4
Eye banks, now found in many specialist eye hospitals around the world,
act as the gateway for donor tissue to be used either in transplant or in

A

B

C

D

Figure 1 | Images of Corneal Transplant. (A) A perforated cornea with glue applied. (B) A corneal graft with sutures in place. (C) The
border of the graft is visible along with tiny suture holes in the cornea. (D) A cornea in tissue culture; the surrounding rim of sclera can be seen
around the transparent corneal tissue.. Photographs C and D courtesy of Medical Illustration department, and photographs A and B courtesy of
Mr Alex Shortt, Consultant Ophthalmologist at Moorfields Eye Hospital NHSFT.
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medical research. Contrary to the name, eye banks do
not store whole eyes for any length of time but only
the relevant tissue for transplant. They employ

Table 1 | Key reasons for a donor being
unsuitable for corneal donation

donation co-ordinators who work on hospital wards



and whose job it is to approach the families of patients



who have passed away, sensitively inform them about



the donation process and find out if their loved one
had expressed any wishes before they died. If the





next of kin consents, a member of the eye bank staff
checks the donor’s medical history to be sure that



Death of unknown cause
Infections: HIV, viral hepatitis, syphilis, TB
Men who have sex with men
Illicit use of intravenous drugs
Commercial sex work
Alzheimer’s disease, Parkinson’s disease, multiple
sclerosis
Cancer of the blood

they had no conditions which would prevent them
from donating (Table 1). If all is well, the eyes are then
retrieved for donation. Following the procedure,

Table 1 | Key reasons for a donor being unsuitable for corneal
transplant. Table adapted from Kanski and Bowling, Clinical
Ophthalmology: A Systematic Approach (Elsevier Saunders, 2011)1.

donor’s appearance is reconstructed which can
of blood, organs, and tissues.7

involve the use of prostheses.
After retrieval of the donor eyes, the corneas are

In England and the United States of America, an

removed in a clean room at the eye bank, along with a

‘opt-in’ system is operated for donor registration,

small surrounding rim of sclera. Both the cornea and

meaning individuals choose to sign-up to organ

sclera

glaucoma

donation whilst they are alive. In the US, whilst 90% of

operations. In fact, one donor eye can be used to help

people support organ donation, only 30% are actually

up to eight different recipients. The rest of the eye is

on the register and in England, families can still

used for medical research. The cornea is then

negate a donor’s wish.8 Equally, in the current system,

examined under the microscope to check that it is of

if someone has not signed up to the register whilst

appropriate

can

be

used,

the

latter

for

principally

alive, a person in a ‘qualifying relationship’, as

determined by the number of cells in the endothelium

specified by the Human Tissue Act 2004 (Scotland

layer – which is important to ensure that it will stay

2006), can decide to give consent on their behalf,

transparent and not become cloudy after transplant. If

after their death.9 An ‘opt-out’ system is currently

the endothelial cell count is high enough, the cornea is

being trialled in Wales where you are presumed to

prepared for theatres, and with modern methods can

want to donate unless you specifically opt out.10

quality

for

transplant,

be kept for up to four weeks before transplant (Figure

An audit carried out by NHSBT looking at reasons

1D). Corneas not found to be of appropriate quality for

families didn’t consent between April 2012 and March

transplant can still be used for research.

2013, showed that for 186 potential donors the family
did not feel able to consent due to being unsure of

Transplantation: the views surrounding donation

what their relative would have wanted.11 A staggering

Transplantation has, since its debut in 1823, raised

105 families8 also

many ethical issues and rates of organ donation are

expressed wish to be a donor at death. Given the

still substantially lower than needed. With 7134

emotional turmoil surrounding death, it would be

patients on the active transplant list in the UK

interesting to conduct sensitive research into whether

5

overruled their

loved ones’

(October 2013) , the chronic shortage is something

these families’ decisions would have differed after the

the Department of Health is currently trying to recover

bereavement period. Some support the concept of a

through its support of NHS Blood and Transplant

national ‘opt-out’ system where you are given the

6

(NHSBT) . NHSBT is a Special Health Authority in the

opportunity (which cannot then be overturned by

NHS

family members) to withdraw otherwise presumed

responsible
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for

optimising

the

supply
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consent for donation at, for example, polling stations;
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their beating heart or robust liver you reminisce fondly
over, but their kind and twinkly eyes. For some, when
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eyes, in particular, being taken is often too much to
bear. It is therefore easy to understand why many
families and individuals opt for the eyes to be left out
of the organ retrieval.

“When describing a friend or loved one, it
may not be their beating heart or robust liver
you reminisce fondly over, but their kind and
twinkly eyes...”

Conclusion
We hope that our discussion of the cornea, the
transplant process and some of the ethical issues
surrounding it has provided some insight to guide you
through this little-known topic. It may even have
prompted thought on personal organ donation. In
summary

corneal

transplant

relies

on

the

understanding and generosity of all members of the
public and we hope that this article goes some way to
addressing this. 
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Visual Prosthesis: an update and future directions
Chris Schulz1
Chris won first prize in the British Undergraduate Ophthalmology
Society’s Innovations in Ophthalmology essay competition.

T

he fascination with building a bionic human has long been the
topic of science fiction. Advances in biomedical engineering have
allowed neuroprosthesis to become a reality. The development of

cochlear implants and prosthetic limbs are examples of how this exciting
field can restore function to individuals with significant sensory and motor
impairment.1,2 Specifically, there is growing research on the concept of
restoring sight through visual prosthesis.
This article will provide an up-to-date overview of the sites available
for visual pathway stimulation, highlighting the advantages, challenges
and most recent advances for each.

It will attempt to offer some

thoughts on the possible future direction of this exciting field.
How does it work?
The theory is fairly straightforward and is based on the physiology of the
human eye. Light is converted into localised electrical currents that are
able to stimulate the visual pathway. The visual pathway has the
potential to be stimulated at a number of distinct sites including the
retinal ganglia, the optic nerve, the lateral geniculate nucleus and the
visual cortex (Figure 1). Fundamentally, the site chosen must be
proximal to the point of injury, in order that the neuronal messages may
continue along the intact visual pathway to the visual cortex. The visual
cortex develops through childhood and is responsible for making sense
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Queen Alexandra Hospital,
Southwick Hill Road, Portsmouth.
PO6 3LY

of the neuronal information. For this reason, the potential benefit of a
visual prosthetic device is limited to those with acquired blindness.
Profound blindness affects 39 million people worldwide 3, and is caused
by a variety of injuries and diseases that can affect anywhere along the
length of the visual pathway. Retinal disease and glaucoma are the
commonest causes of irreversible blindness.3
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Diseases of the retina such as retinitis pigmentosa and age-related
macular degeneration are generally associated with photoreceptor loss
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in the outer segment of the retina. The inner retinal layers, remain largely
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intact.4 These include the bipolar, amacrine and horizontal cells (for
information processing), as well as the retinal ganglion cells that transmit the
information to the lateral geniculate nucleus via the optic nerve.
Human experiments have shown that these inner layers remain
responsive to localised microelectrode stimulation, even in advanced stages
of retinal disease.5 This finding has led to an increasing amount of attention
on retinal implantation. A microelectrode can be implanted either between
the retinal pigment epithelium (RPE) and the sensory retina (subretinal), or
attached to the inner retinal layer (epiretinal).
Subretinal Implants
The subretinal approach allows closer proximity of the implant to the bipolar
cell layer, thus exploiting its inherent neural processing capacity and
requiring lower levels of electrical current for neural stimulation (Figure 11b).4,6 The main limitation is the amount of physical space that can be used
without damaging the retina.7 Surgically, there is the possibility of inserting
the device through an incision on the outside scleral wall, avoiding invasion
of the vitreous and its associated complications.6 However, although this
technique has been described, it is not yet a well-established or routine
surgical procedure, and requires further research.

Figure 1 | Sites for artificial stimulation of the visual pathway. 1) The retina; 2) The optic nerve; 3) The lateral geniculate nucleus; 4) The
visual cortex. RPE – Retinal pigment epithelium. Cadaveric images used were taken with permission, under the auspices of the HTA Licence held
by Brighton and Sussex Medical School.
2 | bujo.buos.co.uk
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The Boston Retinal Implant Project (BRIP) favours

The group’s most recent report in the British Journal

this approach and uses an external video camera and

of

microprocessor to capture and process images and

improvement in 21 subjects with light perception only

wirelessly transmit them to the subretinal implant. This

or worse prior to implantation.11 These subjects were

device is currently undergoing animal studies.6

asked to identify each letter of the alphabet (22.6 cm

Retina Implant AG is a German group that has

Ophthalmology

demonstrates

the

functional

in size) on a screen at a distance of 30cm. There was

designed a device capable of incorporating both

a

significant

difference

between

the

ability

to

image capture and neuron stimulation in a single

accurately and reproducibly identify letters with the

subretinal implant.8 Although this is a more elegant

system turned on, and with it turned off. A subset of

solution than the BRIP, and allows visual input to be

six patients were able to consistently identify letters as

under the conscious and unconscious control of the

small as 2.3cm at a distance of 30cm, with four

extraocular muscles, it comes with a caveat; the bulk

subjects able to read two-, three- and four-letter

of technology is inaccessible. This creates difficulty in

words. The time taken to recognise letters varied

making in-vivo alterations

to image processing

between subjects and ranged from seconds to

algorithms, as well as the replacement or repair of

minutes. An additional report shows that 54% of

6

malfunctioning equipment. The latest version of this

subjects (15/28) with bare light perception or worse

prosthesis has been successfully implanted in nine

fitted with the Argus II were able to perform a motion

humans, with the majority demonstrating restoration of

detection task that they could not do with their native

light perception (8/9), light localization (7/9), motion

vision.12 The factors associated with differentiation

detection (5/9), and a degree of visual acuity (up to

between higher- and lower-performing individuals

Snellen visual acuity of 20/546).8

fitted with the Argus II is not clear and will require
further research.

Epiretinal Implants
An advantage of the epiretinal prosthesis is the well-

The Optic Nerve

established

surgical

Stimulating the optic nerve (Figure 1-2) is also a

implantation (Figure 1-1a). In addition, the size of the

possibility in patients with functioning retinal ganglion

vitreous cavity permits the implantation of larger

cells. One group has described the use of a self-sizing

devices, when compared to the subretinal space.

cuff electrode encapsulating the optic nerve and

Furthermore, the vitreous contents may help to

connected to a head-worn video camera.13 It allowed

dissipate additional heat generated, and prevent host

the recipient, who was completely blind from retinitis

vitreoretinal

tissue damage.

approach

to

9

pigmentosa, to be trained to localise, discriminate and

There is a selection of research groups that have
demonstrated interest

in

the

grasp objects. A second group in Japan has described

epiretinal implant.

an optic nerve implant in a blind patient that allowed

Second Sight’s Argus II implant is arguably the most

localised perception of light by stimulating individual

advanced retinal prosthesis and the only product that

electrodes.14 The precise relationship between the site

has received commercial approval within the United

of ganglion cell bodies within the retina and the

States and Europe.9,10 The implant consists of 60

position that their axons take within the optic nerve is

independently controllable electrodes and is fixed in

yet to be mapped in sufficient detail.9 This relationship

place on the retinal surface temporal to the fovea. An

may hold the key to viable optic nerve prosthesis.

external camera and processing unit are used to
capture and translate images. These signals, as well

The Lateral Geniculate Nucleus

as the power required are transmitted via trans-scleral

The lateral geniculate nucleus (LGN) remains largely

wires to the implant.

intact in individuals with acquired disease or injury of

3 | bujo.buos.co.uk
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the retina or optic nerve. This makes it a potential site

High-resolution images

for stimulation in those groups of patients with ocular

As discussed, the most advanced progress to date

trauma, retinal disease or optic neuropathy (including

has centred around retinal prosthetic devices. Clinical

that caused by glaucoma, ischaemia and optic

trials have shown that these implants are able to

neuritis). This 10mm target is deeply sited and so

improve visual function, and their efficacy seems to

might offer a stable site for electrode implantation and

improve with a higher concentration of electrodes. 11

allows access to the entire visual field.7 It is surgically

Achievable levels of visual acuity are still some way

accessible, being anatomically adjacent to the regions

off being comparable to those of a normal human eye.

targeted in deep brain stimulation for movement

The high-resolution central field of vision is a product

disorders.

of the highly concentrated photoreceptor and retinal

However, as the LGN lies posterior to the optic

ganglion cells around the fovea. The ganglion cells in

chiasm and the decussation of nasal retinal ganglion

this area are packed 5-7 cells deep15 and for this

cells, accessing the entire visual field would require

reason, visual acuity may be limited in retinal

bilateral implantation. In addition, the LGN does not

prostheses. As the cell axons enter the optic nerve

receive fibres from the medial root of the optic tract.

and travel toward the LGN, they become more evenly

The medial root carries about 10% of nerve fibres and

distributed. This results in a larger cross-sectional

has been associated with the visual grasp reflex,

area of the pathway being dedicated to central, as

automatic scanning of images, visual association

opposed to peripheral vision.7 In order to achieve the

pathways and arousal function.15 It is not fully

best possible improvements in visual acuity, post-

understood how much these unconscious visual

retinal neuron stimulation may soon become the

pathways contribute to everyday visual function.

favoured option.

The Visual Cortex

Automatic gaze direction and motor control

Direct stimulation of the visual cortex is the oldest

Every second, the physiological eye makes multiple

described

the

automatic movements from one point of regard to

perception of light. Its biggest advantage is the

another.7 Most current prosthetic systems utilise an

potential to restore sight in individuals with acquired

extraocular camera for visual input, relying on head

disease or injury almost anywhere along the visual

movement for gaze direction. An intraocular camera,

pathway, including those previously described as well

under the intrinsic control of the extraocular muscles

as

optic

may be an important step forward in improving the

radiation. It is a relatively large anatomical area that

function of these prostheses. This is currently under-

might permit restoration of high-resolution images.

explored but has shown some promise.16

method

cerebrovascular

of

artificially

disease

inducing

affecting

the

However, surgical approaches will need to overcome
the challenge of targeting areas of the cortex
7

Colour

Surface

Current visual prostheses rely on the detection of light

electrodes have been shown to degrade over time,

intensity by microelectrodes sited throughout the

and cause meningeal irritation.7,9

visual field. This produces a degree of spatial

embedded within the calcarine fissure.

resolution but is unable to account for variations in
hue. Indeed the perception of colour may be more

Future directions
Based

on

current

research,

and

anatomical

knowledge, the future of visual prosthetic design will
need to consider a variety of factors.

important than first thought.15
Our current understanding of physiological colour
processing

is

still

too

limited

to make visual

prostheses in colour a reality. It would seem that in
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order to detect colour in a retinal prosthesis, this
would require differential stimulation of the bipolar
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cells associated with each of the trichromatic cone
cells. Currently, this seems unfeasible. At the LGN
and visual cortex, some research has been carried
out on the anatomical basis for colour opponency, but
there

are

still

significant

gaps.17

The

neural

computations required to elicit colour vision are
complex. It is unlikely that visual prosthetics will be
able to accommodate these computations in the near
future.
Conclusion
Forty years after ‘The Six-million Dollar Man’ first
aired on television, the bionic eye is emerging as a
reality.

There

are

a

number

of

anatomical

considerations in its design, with each site along the
visual pathway offering advantages and challenges to
artificial stimulation. Retinal implants have already
shown some promising results, and we will likely see
great strides in progress as technological, surgical
and rehabilitative techniques all improve. That said,
this article highlights that there is still much work to be
done if the visual prosthesis is ever going to provide a
physiologically

comparable

degree

of

visual

function. 
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Postgraduate Opportunities

MSc in Primary Care
Ophthalmology
MSc / Dip / Cert by online distance learning
This three year part-time Masters programme in Primary Care Ophthalmology, taught entirely
online, is offered by the Royal College of Surgeons of Edinburgh and the University of Edinburgh,
and leads to the degree of Master of Science (MSc).
Developed in partnership with NHS Education for Scotland (NES), this programme supports the
optometrists’ and early career ophthalmology trainees’ acquisition of applied knowledge in the
basic ophthalmic sciences, equipping them with the key academic tools to support their lifelong
learning throughout their training and ophthalmic career.
The programme provides the opportunity for optometrists to enhance their knowledge
with particular regard to diagnosis and treatment of ocular disease as they take on an ever
expanding role in the management of eye disease as part of a multidisciplinary healthcare
team. The MSc clearly signals the medical or surgical trainee’s aspiration to specialise in
ophthalmology and supports their professional accreditation by contributing to learning for
the Fellowship of the Royal College of Surgeons of Edinburgh (FRCSEd) and the Royal College
of Ophthalmologists (FRCOphth) examinations in the UK and Ireland. The award of MSc will
highlight the student’s commitment to continuing professional development and will ensure a
competitive edge when applying for optometry or ophthalmology positions.
Students will be taught by experienced tutors, all leading clinicians in their field, and will
have access to a large structured learning resource of educational materials, including an
unparalleled online library facility. Illustrative cases will cover technical skills and procedures as
well as core knowledge.
This programme aims to provide high standard, flexible learning for the next generation of
optometrists, medical and surgical ophthalmologists, linking an academic degree to the
fellowship examinations, and to develop the student’s academic portfolio and facilitate
ophthalmic research projects. The MSc will also be relevant to GPs and other eye care
professionals seeking to advance their understanding of primary care ophthalmology.
For further information, please visit our website at www.essqchm.rcsed.ac.uk or email:
essqinfo@rcsed.ac.uk

Programme Structure
Year 1
Semester 1
• Basic Ophthalmic Science
• Basic Examination & Investigation
Techniques
• Basic Glaucoma
• Basic Macular Disease

Semester 2
• Basic Ophthalmic Science
• Basic Examination & Investigation
Techniques
• Basic Acute Eye Disease & Vision Loss
• eTriage & Refinement of Referral
Criteria

Year 2
Semester 1
• Advanced Ophthalmic Science
• Advanced Examination
& Investigation Techniques
• Advanced Glaucoma
• Advanced Macular Disease

Semester 2
• Advanced Ophthalmic Science
• Advanced Examination
& Investigation Techniques
• Advanced Acute Eye Disease &
Vision Loss
• Advanced eTriage & Refinement of
Referral Criteria

Year 3
• Masters Research Project

The University of Edinburgh is a charitable body, registered in Scotland, with registration number SC005336.

www.essqchm.rcsed.ac.uk

College of Medicine and Veterinary Medicine

Postgraduate Opportunities

MSc in Primary Care
Ophthalmology
MSc/Dip/Cert by online distance learning

www.essqchm.rcsed.ac.uk

Programme Structure
This online programme runs on a semester basis over three years and involves approximately
10 hours of study each week in a flexible modular manner. It is anticipated that some of this
study will receive credit or mirror “in-the workplace” activities. In the first and second years
of the MSc programme, core modules cover the basic and advanced elements of ophthalmic
practice, whereas in Year 3, students have the opportunity to undertake a Masters Research
Project that reflects their subspecialty interest. All modules are taught and assessed using a
clinical problem-based approach and involve participation in discussion boards and reflective
portfolios.

Why Enrol?
This programme offers:
• High quality education and training for the next generation of optometrists and 			
ophthalmologists, linking an academic degree to professional exit examinations;
• Flexible learning throughout the year to complement busy working lives and shift patterns;
• Mentoring through online discussions;
• Participation in the programme from computers connected to the internet located anywhere
in the world;
• Access to many high quality interactive online resources/e-journals and online textbooks;
• A distinguished postgraduate qualification from a Russell Group University.

World-Class Postgraduate Teaching Online
The University has many established and well-regarded online postgraduate programmes,
with more than 1,500 students currently enrolled. The MSc in Primary Care Ophthalmology
offers flexibility beyond that offered by more traditionally taught courses and is perfect for
optometrists in practice and doctors working unsociable shift patterns. It is accessible to
individuals with access to a computer and internet connection anywhere in the world and offers
a supportive online community, bringing together students and tutors from around the world.

Entry Requirements
Prospective entrants must hold an undergraduate degree in Optometry with a UK 2:1 or
higher result, or a medical degree, or equivalent if outside the UK. Applications from other
graduates involved in eye care will also be considered (e.g., orthoptists, dispensing opticians,
ophthalmic nurses). Applicants who fall below these entry requirements but who have relevant
work experience (3-5 years) may be considered on a case by case basis for admission to the
Postgraduate Certificate level in the first instance. Where applicable, you will also be required to
meet any language requirements in accordance with the University of Edinburgh’s regulations.

www.essqchm.rcsed.ac.uk

The University of Edinburgh’s College of Medicine
and Veterinary Medicine
The University of Edinburgh is one of the world’s top 20 universities, providing students with
world-class teaching for more than 425 years. One of the oldest centres for medical and
veterinary medical research in the UK, the College of Medicine and Veterinary Medicine is also
one of the most dynamic and progressive, offering a large number of flexible online distance
learning programmes for working professionals, in addition to conventional on-campus Masters
and research degrees.

The Royal College of Surgeons of Edinburgh (RCSEd)
The RCSEd is one of the oldest surgical corporations in the world, founded in 1505. It has been
dedicated to the maintenance and promotion of the highest standards of surgical practice,
through its keen interest in education, training and rigorous examination, and through its
liaison with external medical bodies. The RCSEd and the University collaboratively deliver
award-winning Masters programmes to support early career and advanced surgical trainees in
a number of specialties and continue to serve as a powerful brand in surgery.

NHS Education for Scotland (NES)
NHS Education for Scotland (NES) is a national, ‘Special Health Board’ which provides
education and training to all of Scotland’s National Health Service (NHS) staff in support of
government policy and promotes best practice through education and learning (www.nes.scot.
nhs.uk). Tasked with developing and delivering a structured education and training programme
for both community and hospital optometrists, NES’ Optometry Directorate identified a need
to provide a quality, higher education qualification in primary care ophthalmology and invested
in and contributed to the development of the MSc, working in partnership with the University
and the RCSEd. A limited number of NES Optometry bursaries may be available to optometrists
practising in Scotland who wish to study on this programme.

How to Apply
For more information and details of how to apply, please visit our MSc programme website:
www.essqchm.rcsed.ac.uk

Contact Us
Informal enquiries are welcome at any time. Please email essqinfo@rcsed.ac.uk. For further
information on Ophthalmology at the University of Edinburgh, please visit our website at
www.ed.ac.uk/schools-departments/clinical-sciences/divisionpgdi/clinical-surgical
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Postgraduate Opportunities

ChM in Clinical
Ophthalmology
Masters by online distance learning
This two year part-time Masters programme in Clinical Ophthalmology, taught entirely online, is
offered by the Royal College of Surgeons of Edinburgh and the University of Edinburgh and leads
to the degree of Master of Surgery (ChM). This programme was developed with the support of
NHS Education for Scotland (NES).
Based on the curricula of the FRCSEd (Ophth) and FRCOphth in the United Kingdom and
Ireland, this vocational ChM programme provides the opportunity for advanced trainees in
Ophthalmology to select those modules relevant to their declared subspecialty, and supports
learning for the Fellowship of the Royal College of Surgeons of Edinburgh (FRCSEd) and Royal
College of Ophthalmologists (FRCOphth) examinations.
Trainees will be taught by experienced tutors, all leading clinicians in their field, and will
have access to a large structured learning resource of educational materials, including an
unparalleled online library facility. Illustrative cases will cover technical skills and procedures as
well as core knowledge.
This programme aims to provide high standard, flexible advanced training for the next generation
of medical and surgical ophthalmologists, linking an academic degree to the fellowship
examinations, and to develop the trainee’s academic portfolio and facilitate ophthalmology
research projects.
On completion of this programme students will be able to:
• demonstrate in-depth knowledge of their chosen specialty, and be able to apply this
knowledge to the systematic assessment and management of medical and surgical patients
in the elective, urgent and emergency clinical setting;
• recognise the leadership contribution and responsibilities of the ophthalmologist in the
multidisciplinary management of complex medical and surgical disease;
• critically reflect upon day-to-day medical and surgical practice in the context of recent
advances, and engage in critical dialogue with peers and experts in other sub-specialties;
• apply the general principles of clinical study design, ethics, and statistics to critically
evaluate the scientific literature in medical and surgical research, and make informed
judgements on new and emerging issues in medicine and surgery;
• exercise a high level of autonomy and initiative in professional activities at a level of
independent medical and surgical practice.
The University of Edinburgh is a charitable body, registered in Scotland, with registration number SC005336.
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Programme Structure
Year 1
Semester 1
• Ophthalmology 1
• Core Ophthalmology
• Applied Basic Sciences,
Examination and Surgical
Strategies
• Clinical Decision Making,
Therapeutics, Avoiding and
Managing Complications
Semester 2
• Ophthalmology 1
• Core Ophthalmology
• Diagnostics and Technologies in
Clinical Practice
• Acute Ophthalmology, Trauma and
Advanced Surgical Techniques

Year 2
Semester 1
• Ophthalmology 2
• Core Academic Activity
Semester 2
• Examination (MCQ and EMI)
• Specialist Academic Activity
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Postgraduate Opportunities

ChM in Clinical
Ophthalmology
Masters by online distance learning
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Programme Structure
This online programme runs on a semester basis over two years and involves approximately 10
hours of study each week in a flexible modular manner. It is anticipated that some of this study
will receive credit or mirror “in-the workplace” activities. In the first year of the programme,
compulsory core modules will cover the basic elements of the subspecialties (elective and
emergency ophthalmic pathology both medical and surgical), in preparation for a consultancy
post. Modules will be taught and assessed using a clinical problem-based approach, supported
by systems-based review of the course material. In the second year, trainees will have the
opportunity to undertake a tailored academic module that reflects their subspecialty interest.
Academic modules (core and specialist) will explore research and teaching methodology, as
well as develop skills to ensure an ability to analyse published evidence and explore interactive
and written clinical communication skills. Trainees will be required to complete an academic
critique in an appropriate subspecialty area of work undertaken during the two year period of
study such as that resulting from a publication in a peer-reviewed journal.

Why Enrol?
This programme offers:
• Advanced training for ophthalmologists preparing for the fellowship examinations and
approaching consultancy;
• Flexible learning throughout the year to complement busy working lives and shift patterns;
• Mentoring through online discussions;
• Participation in the programme from computers connected to the internet located anywhere
in the world;
• Access to many high quality interactive online resources/e-journals and online textbooks;
• A distinguished postgraduate qualification from a Russell Group University.

World-Class Postgraduate Teaching Online
The University has many established and well-regarded online postgraduate programmes,
with more than 1,500 students currently enrolled. The ChM in Clinical Ophthalmology offers
flexibility beyond that offered by more traditionally taught courses. The online, distancelearning nature of this programme is perfect for doctors working unsociable shift patterns. It
is accessible to individuals with access to a computer and internet connection anywhere in the
world.

Entry Requirements
Prospective applicants must hold a basic medical qualification recognised by the General
Medical Council. UK trainee applicants will be expected to have completed initial (ST[specialist
training years]1-2) or (CT[core training years]1-2) and early intermediate (ST3) phases of their
training programme and would normally be commencing Intermediate Phase (ST4) of their
training.

www.essqchm.rcsed.ac.uk

Candidates from outside the UK or those not within a recognised training programme will
be required to demonstrate that the course is directly relevant to their ophthalmic surgery
training. Applicants should have completed a minimum of 24 months of core training in the
surgical specialties and 18 months of specialty training in ophthalmology before enrolling for
the ChM. Applications from established, independently practising ophthalmologists will also be
considered.
Where applicable, you will also be required to meet any language requirements in accordance
with the University of Edinburgh’s regulations.

The University of Edinburgh’s College of Medicine
and Veterinary Medicine
The University of Edinburgh is one of the world’s top 20 universities, providing students with
world-class teaching for more than 425 years. One of the oldest centres for medical and
veterinary medical research in the UK, the College of Medicine and Veterinary Medicine is also
one of the most dynamic and progressive, offering a large number of flexible online distance
learning programmes for working professionals, in addition to conventional on-campus Masters
and research degrees.

The Royal College of Surgeons of Edinburgh (RCSEd)
The RCSEd is one of the oldest surgical corporations in the world, founded in 1505. It has been
dedicated to the maintenance and promotion of the highest standards of surgical practice,
through its keen interest in education, training and rigorous examination, and through its
liaison with external medical bodies. The RCSEd and the University collaboratively deliver
award-winning Masters programmes to support early career and advanced surgical trainees in
a number of specialties and continue to serve as a powerful brand in surgery.

NHS Education for Scotland (NES)
The ChM was developed with the support of NHS Education for Scotland (NES), a national,
‘Special Health Board’ responsible for providing education and training to all of Scotland’s
National Health Service (NHS) staff (www.nes.scot.nhs.uk).

How to Apply
For more information and details of how to apply, please visit our ChM programme website:
www.essqchm.rcsed.ac.uk

Contact Us
Informal enquiries are welcome at any time. Please email chminfo@rcsed.ac.uk. For further
information on Ophthalmology at the University of Edinburgh, please visit our website at
www.ed.ac.uk/schools-departments/clinical-sciences/divisionpgdi/clinical-surgical
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