
Ophthalmic 
Anaesthesia

Th e Journal of 
Th e British Ophthalmic Anaesthesia Society 

www.boas.org

P 

volume 6 • Number 1 • 2016
ISSN 2055-0693

Perspective

Globe needle injury during ophthalmic 
blocks

Patient safety

Beware the glaucoma patient with sunken 
eyes

Innovation

QUICK-COG: a novel screening tool for 
cognitive impairment in ophthalmology 

Case report

A rare case of cortical blindness following 
emergency intra-abdominal surgery 



Th e British Ophthalmic Anaesthesia Society 

(BOAS)

Ophthalmic Anaesthesia © 2016 The British Ophthalmic Anaesthesia Society. ISSN 2055-0693.

All rights reserved. No part of this publication may be reproduced, stored or transmitted in any form or by any means 
without the prior permission of copyright holder. 

Any correspondence or editorial enquiries should be addressed to: Dr Jo Budd (email: jobudd@doctors.org.uk)

Ophthalmic Anaesthesia 2016 Vol 6 No 1 is published by: 

Publishing 
esonance

www.resonancepublishing.co.uk
info@resonancepublishing.co.uk

Images on front cover: Courtesy of Associate Professor Graham Lee and Dr Jo Budd

AWARDS

Lifetime Achievement Award

Prof Chris Dodds
Prof Chandra Kumar

Lifetime Membership Award

Dr Robert Hamilton
Dr Tony Rubin

Dr Robert Johnson
Dr Gary Fanning
Dr Steve Mather
Dr Sean Tighe

President

Prof Peter Shah
Birmingham 

Secretary

Dr Shashi Vohra
Birmingham

Treasurer

Dr Keith Allman
Exeter

Past President

Dr K-L Kong 
Birmingham

Prof Peter Shah
Birmingham 

Dr Jo Budd
Hereford

Editors

Dr Anand Arora 
Birmimgham

Prof Ezzat Aziz 
Cairo & Chesterfi eld 

Prof Chris Dodds 
Middlesborough

Mr Tom Eke 
Norwich 

Dr Peter James
Basingstoke

Prof Chandra Kumar
Singapore 

Mr Richard Lee
Norwich

Mr Aidan Murray
Birmingham

Other Council Members

COUNCIL



Contents

Ophthalmic 
Anaesthesia

The Journal of 
The British Ophthalmic Anaesthesia Society 

Volume 6 •  Number 1 •  2016

Editorial
J M Budd

Message from the President
P Shah 

Joint statement from the RCoA and AAGBI on the Scope of Practice of Physician’s 

Assistants (Anaesthesia)

AAGBI and RCoA Executive Summary: Scope of Practice for PA(A) on qualification

PERSPECTIVE

Globe needle injury during ophthalmic blocks
P D James 

ORIgINAL ARTICLE

Influences on anaesthetic choice in cataract surgery
H D J Hogg, M P Clarke

1

2

3

4
 

7

12



ii

PATIENT SAFETY

Beware the glaucoma patient with the sunken eyes  
G A Lee, R de Plater

Cystoid macular oedema in diabetic cataract surgery
H Bailie, M D Tsaloumas, P Shah

Novel oral anticoagulants (NOACs): an overview 
A Ahmed, P Shah

InnoVaTIon

QUICK-COG: A novel screening tool for cognitive impairment in ophthalmology
X Liu, P Bentham, P Shah

CaSE REPORT

A rare case of cortical blindness following emergency intra-abdominal surgery
R Doolin, C Stevenson, J M Budd 

EDUCaTIon

Ophthalmic anaesthesia training in the UK
R O’Leary, J M Budd

InSTRUmEnT

The Tri-Port cannula for sub-Tenon’s anaesthesia
P Ford

REPoRT

16th BOAS Annual Scientific Meeting
T Eke

CoRRESPonDEnCE

International Ophthalmology Portal
G A Lee

15

17

20

22

26

28

30

31

32



1

Editorial

This edition of Ophthalmic Anaesthesia sees with it the publication of a joint 

statement from the RCoA and AAGBI on the Scope of Practice of Physicians’ 

Assistants (Anaesthesia) (PA(A)s).

PA(A)s have been around for a number of years in the UK and in many departments 

provide an invaluable contribution to the delivery of anaesthetic services.

However the introduction and use of PA(A)s has not been universally welcomed, 

with many raising questions about the provision of anaesthetic services by non 

medically qualified personnel.

The recent Centre for Workforce Intelligence review of the anaesthetic workforce 

predicts the demand for anaesthetic consultants outstripping supply with the gap 

increasing year on year. Anaesthetic departments also struggle to recruit non 

consultant (SAS) grade anaesthetists.

In this environment Trusts may well be looking for alternative solutions to help 

them provide a comprehensive anaesthetic service. PA(A)s are used successfully 

by some departments to improve anaesthetic service delivery and will surely be 

considered as part of the solution to this staffing problem.

The provision of regional anaesthesia by PA(A)s is an enhanced role for which 

they need to undertake specific training and there are examples where PA(A)s 
successfully deliver a regional anaesthesia service such as upper and lower limb 

blocks.

It is therefore not surprising that consideration is given to using PA(A)s to provide 

an ophthalmic local anaesthetic service. There is precedent for the use of non 

medical personnel for this, with many departments training and using nurses to 

administer sub-Tenon’s blocks for uncomplicated cataract surgery.

However there are a number of considerations to take into account before 

embracing the whole scale use of PA(A)s for this, not least training and the 

changing practice of ophthalmic anaesthesia.

The use of nursing staff demonstrates that sub-Tenon’s anaesthesia can be 

taught and delivered safely by non medical practitioners but, as can be seen by 

the article on training published in this edition (p 20-21), anaesthetic trainees are 

gaining less and less experience in ophthalmic local anaesthesia. If this trend 

continues then who will be the future trainers and supervisors for PA(A)s and 

who will be able to provide experienced hands for those more complex patients?

The practice of ophthalmologists is moving slowly away from the ubiquitous use 

of sub-Tenon’s anaesthesia for cataract surgery with increased use of topical 

anaesthesia. This means that local anaesthetic blocks would only be used for 

more complex surgery such as glaucoma or vitreoretinal procedures. Local 

anaesthetic blocks in these patients are often challenging. Would these cases 

be suitable for PA(A)s and if anaesthetists are only required for more complex 

blocks, when and how will they maintain their experience if they don’t have 

regular, frequent practice of uncomplicated blocks?

As ophthalmic anaesthetists we must consider the future of the service we will be 

delivering and whether PA(A)s are a part of this. If PA(A)s are included amongst 

the practitioners who provide ophthalmic local anaesthesia then this enhanced 

role can only be delivered if it does not impinge on patient safety.

As such we endorse the standards set out by the RCoA and AAGBI in the PA(A) 

Scope of Practice document.

Jo Budd

Dr Joanna Budd
Consultant Anaesthetist

The County Hospital, 

Hereford, UK

College Regional Advisor

West Midlands South, UK

Prof Peter Shah
Consultant Ophthalmic Surgeon

University Hospitals Birmingham NHSFT, 

Birmingham, UK

Visiting Professor

University College London, Moorfields Eye 
Hospital and UCL Institute of Ophthalmology,

London, UK

Honorary Professor of Glaucoma

Centre for Health and Social Care 

Improvement, School of Health and 

Wellbeing, University of Wolverhampton, 

Wolverhampton, UK

Co-Director

Birmingham Institute for Glaucoma Research, 

Institute of Translational Medicine,

University Hospitals Birmingham NHSFT,

Birmingham, UK
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Message from the President

Prof Peter Shah
Consultant Ophthalmic Surgeon

University Hospitals Birmingham NHSFT, 

Birmingham, UK

Visiting Professor

University College London, Moorfields Eye 
Hospital and UCL Institute of Ophthalmology,

London, UK

Honorary Professor of Glaucoma

Centre for Health and Social Care 

Improvement, School of Health and 

Wellbeing, University of Wolverhampton, 

Wolverhampton, UK

Co-Director

Birmingham Institute for Glaucoma Research, 

Institute of Translational Medicine,

University Hospitals Birmingham NHSFT,

Birmingham, UK

The trinity of medicine; clinical excellence, research and education are well 

represented in this edition of Ophthalmic Anaesthesia, and we hope you 

will be both stimulated and challenged by the topics covered. As I write my 

reflections about the issues we currently face, I am struck by the fact that 
we live in a time of chaotic change and not insignificant stresses. I have to 
admit that I am stunned by the number of my hard-working colleagues who 

have suffered life-changing illnesses over the last twelve months. It is not 

surprising that the field of “mindfulness” is rapidly developing. As clinicians 
we need to support each other and develop stronger networks to ensure that 

our voices are heard.

As I look at the specialities of Ophthalmology and Ophthalmic Anaesthesia 

I can see that we confront a decade of unparalleled change. We face much 

uncertainty, however, the one fact on which I am certain is that we can only 

influence change by being fully engaged in the debates and processes that 
are emerging. Many of the important issues we must respond to are covered 

in this edition of the journal, and I would urge BOAS members to share their 

ideas, experience and wisdom by sending articles and correspondence to 

our editorial team.

One such “hot topic” is the issue of the role of Physicians Assistants within 
Ophthalmic Anaesthesia. BOAS members are ideally placed to advise on 

their potential role not only in the delivery of care, but also on the wider 

issues concerning regulation, accountability, training and revalidation. What 

are the best ways to ensure our advice and concerns are heard?

An even more fundamental change that is spreading throughout the UK is the 

emergence of ophthalmic surgical lists that are not supported by anaesthetic 

colleagues. These lists are typically classified as “routine cataract” lists 
and are managed under topical / sub-Tenon’s anaesthesia given by the 

surgeon. At present the need for more complex surgical lists to be supported 

by Ophthalmic Anaesthetists is not debated. At present….! This area of 

changing practice has caused significant concern throughout both the NHS 
and private sector. However, the facts as they currently stand are: 

1. That the Joint Royal College Guidelines on Cataract Surgery do not 

stipulate that an anaesthetist must be present, and;

2. That many “routine cataract” lists are unsupported by anaesthetists in 
the UK.

One can see that that the battle-lines are drawn between clinicians and 

managers in the NHS and between clinicians and health insurance companies 

in the private sector. There is a pressing need for clarification in this area and 
again a key principle is to avoid becoming isolated or marginalised.

To this end I have approached the President of the Royal College of 

Ophthalmologists (Professor Carrie MacEwen) and the Chief Executive 

(Kathy Evans) and proposed that we form stronger links between BOAS 

and the RCOphth. Their response was extremely positive and we now have 

a permanent BOAS member (currently Tom Eke) sitting on the Professional 

Standards Committee of the RCOphth. I think that ultimately we carry much 

more weight if surgeons and anaesthetists work together to optimise patient 

care and engage in key policy decisions.

Finally. I would like to invite everyone to the next Annual BOAS Meeting 

in Birmingham on the 10th and 11th of November 2016. We have put 

together a superb program and very much look forward to seeing friends 

and colleagues.
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Joint statement from the RCoA and AAGBI on the  

Scope of Practice of Physicians’ Assistants (Anaesthesia) 

Physicians’ Assistants (Anaesthesia) (PA(A)s) are an established group of healthcare professionals, currently 

numbering about 150 across the UK.  Both the RCoA and AAGBI acknowledge that the issue of non-physician 

anaesthetists continues to polarise opinion within our specialty. Statutory registration and regulation (currently 

not in place), scope of practice, supervision, development of enhanced roles and the potential impact on training 

opportunities for medically qualified anaesthetists are some of the areas of concern that have been expressed by 

Fellows and Members of both organisations and more widely.

The current economic and manpower situations are very different to those that applied when the PA(A) role was 

first piloted. That early cohort of PA(A)s now has more than a decade of experience, and is fully integrated into 

the anaesthetic departments where they work. Latest predictions of changing demographic of the UK indicate a 

need for a 25-40% expansion in the number of anaesthesia providers by 2035.  The AAGBI and RCoA believe that 

registered, regulated PA(A)s, supervised by medically qualified anaesthetists, can make a valuable contribution 

towards a sustainable anaesthetic workforce.

Consequently, in collaboration with the Association of Physicians’ Assistants (Anaesthesia) (APA(A), the RCoA and 

AAGBI have drawn up the agreed scope of practice for PA(A)s on qualification which acknowledges and addresses 

many of the concerns raised. This document replaces the previous RCoA position statement of May 2011, and 

means once again that both our organisations have an aligned policy on Physicians’ Assistants (Anaesthesia).

The AAGBI and RCoA (and PA(A)s themselves) agree that statutory registration, and regulation are essential for 

the future of this group. The RCoA intends to administer the existing voluntary register as a prelude to achieving 

statutory regulation for PA(A)s by a national healthcare regulatory body. Until statutory registration and regulation 

are achieved, the AAGBI and RCoA will only recognise PA(A)s who have qualified having completed the approved 

UK training programme and have subsequently been entered on the voluntary register.  The AAGBI and RCoA 

recommend that only individuals who appear on the voluntary register should be employed in the PA(A) role.  

Both organisations would support a Member or Fellow who declined to supervise a PA(A) who was not on the 

voluntary register.

Finally the AAGBI and RCoA acknowledge that development of PA(A) enhanced roles is taking place and that 

this remains a controversial issue. The AAGBI and RCoA would only consider supporting role enhancement when 

statutory regulation is in place. Responsibility for such role enhancement, where it exists, currently remains a local 

governance issue.  Patient safety remains the priority of the AAGBI and RCoA; both organisations will keep this 

policy under review, as the evidence continues to develop.

Dr Liam Brennan 

President, The Royal College of Anaesthetists

Dr Andrew Hartle 

President, Association of Anaesthetists of Great Britain & Ireland

Reprinted with permission from RCoA and AAGBI
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Planning the introduction and training for Physicians’ Assistants (Anaesthesia)
Considerations for your Anaesthetic Department

APPENDIX E: AAGBI and RCoA Executive Summary:  

Scope of Practice for a PA(A) on qualification

It remains the responsibility of those leading departments of anaesthesia, together with their constituent consultants, 

to ensure that Physicians’ Assistants (Anaesthesia) – PA(A)s – work under the supervision of a consultant anaesthetist 

at all times.

1  The PA(A) must work at all times within an anaesthesia team led by a consultant anaesthetist whose name must 

be recorded in the individual patient’s medical notes. Overall responsibility for the anaesthesia care of the patient 

rests with the named consultant at all times.

2  The consultant anaesthetist leading the anaesthesia team must undertake the duty of the supervising 

anaesthetist, or may delegate responsibility for this duty to another consultant anaesthetist. Supervision must 

only be delegated to a consultant anaesthetist who is competent to provide anaesthetic care for the patient 

concerned and who is aware of the duties required of a supervising anaesthetist.

3  The supervising consultant anaesthetist must check and take overall responsibility for preoperative patient 

assessment, suitability of the proposed anaesthetic techniques and patient consent.

4 For every case the supervising consultant anaesthetist must:

 ■  be present in the theatre suite, must be easily contactable and must be available to attend within two 

minutes of being requested to attend by the PA(A)

 ■ be present in the anaesthetic room/operating theatre directly supervising induction of anaesthesia

 ■ regularly review the intra-operative anaesthetic management

 ■  directly supervise emergence from anaesthesia until the patient has been handed over safely to the recovery 

staff

 ■  remain in the theatre suite until control of airway reflexes has returned and artificial airway devices have 

been removed, or the on-going care of the patient has been handed on to other appropriately qualified staff.

5  If the supervising consultant anaesthetist has to leave the theatre suite for any reason, deputising arrangements 

must be made.  A formal handover of the case to the new supervising consultant anaesthetist must take place.

6 A supervising consultant anaesthetist must not provide solo anaesthetic cover for another patient.

7  The supervising consultant anaesthetist must not be responsible for more than two anaesthetised patients 

simultaneously, where one involves supervision of a PA(A).  In such instances it is essential that the clinical 

complexity of the anaesthetic management is appropriate, i.e. ASA I – II cases undergoing minor to intermediate 

surgery only, and the cases should be in adjacent theatres within the same theatre suite.

8  There must be a dedicated trained assistant, i.e. an ODP or equivalent, in every theatre in which anaesthesia care 

is being delivered, whether this is by an anaesthetist or PA(A).

9  PA(A)s cannot prescribe medication.  Supervising consultant anaesthetists must prescribe medication for each 

patient using suitable locally-developed patient specific tools that allow PA(A)s to check and administer drugs 

within appropriate limits.

Reprinted with permission from RCoA and AAGBI

APPENDIX E: AAGBI and RCoA Executive Summary:  

ope of Practice for a PA(A) on qualification

■

■

■

■

■
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Planning the introduction and training for Physicians’ Assistants (Anaesthesia)
Considerations for your Anaesthetic Department

10 The nationally agreed curriculum leads to limits on the scope of practice of PA(A)s on qualification.   

On completion of training they are not qualified to undertake:

 ■ Regional anaesthesia/regional blocks.

 ■ Obstetric anaesthesia or analgesia.

 ■ Paediatric anaesthetic practice.

 ■  Initial airway assessment and management of acutely ill or injured patient (except when the PA(A) is part of 

a multidisciplinary hospital resuscitation team called to attend a patient and is first to arrive).

11  There is currently no statutory regulation arrangement for PA(A)s. The RCoA will establish a voluntary register to 

facilitate future progress towards national regulation. Once this register has been established our advice will be for 

Fellows and Members only to supervise those PA(A)s who have registered with the RCoA . 

12  The AAGBI and RCoA acknowledge that development of PA(A) enhanced roles is taking place and that this remains 

a controversial issue. The AAGBI and RCoA would only support role enhancement when statutory regulation is in 

place. Responsibility where such role enhancement exists currently remains a local governance issue.

13  The potential impact on medical training opportunities continues to raise concern and must remain under close 

scrutiny by the RCoA and local departments.  

14  Clinical governance is the responsibility of individual institutions and should follow the same principles as apply 

to medically qualified anaesthetists, reporting through the clinical director for anaesthesia, and ensuring 

 ■ training that is appropriately focused and resourced

 ■ supervision and support in keeping with practitioners’ needs and practice responsibilities 

 ■ practice-centred audit and review processes 

15  With reference to the range of enhanced roles currently being undertaken, standards of monitoring and 

supervision are as described in points 1-10 above.

18 April 2016
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globe needle injury during ophthalmic blocks  

PD James

Consultant Anaesthetist, North Hampshire Hospital, Winchester, UK.

Correspondence to: peter.james@hhft.nhs.uk

PerspectiveOphthalmic Anaesthesia 2016; 6(1): 7-11

“Never put anything in your ear, sharper than your elbow”                                                                             

- Mary Elizabeth Cardinal - 

Should this apply also to your eye ?

InTRoDUCTIon

Injury to the globe during insertion of an ophthalmic block 

is an uncommon but potentially serious, sight-threatening 

complication. Safe eye blocks require acquired skills 

over many years practice for the operator to appreciate 

subtle differences in tissue characteristics, in what is a 

largely ‘blind’ procedure. It requires a detailed anatomical 

appreciation of the orbit and globe and related structures, 

as well as a technique which is based on the safest 

approach to these anatomical features. It has taken many 

years to arrive at the safest techniques, after much clinical 

and experimental work. It is an absolute truism that the only 

way to have absolutely no risk of penetration of the eye, 

is not to put a needle (sharp or blunt) anywhere near the 

globe.

To put this all in context, the ASA Closed Claim Study found 

that eye injuries (of all sorts) made up 3% of total claims 

against anaesthetists.1 Corneal abrasion made up 35% of 

these cases (eye opening or trauma during anaesthesia). 

Outcome was usually good, compensation low. 30% 

were found to be due to movement during ophthalmic 

anaesthesia, usually due to coughing or bucking. These 

cases were characterised by high severity of injury, high 

levels of criticism of standards of care, poor outcome 

and high levels of compensation. Only 2 cases (out of 71 

reported to the ASA) were caused by ophthalmic blocks. 

Both of these were retrobulbar.

DEFINITIONS

Passage of a needle through the sclera can be:

Penetration: where there is an entrance wound only, or

Perforation: where there are entrance and exit wounds.

These different injuries can have profound effects on the 

type of injury to the eye, e.g. injection of drugs in perforation 

of the globe often means that injectate is deposited outside 

of the globe, in contrast to penetration injuries.

When comparing techniques, incidences or cases, 

nomenclature of blocks can vary. Length of needle, type 

of needle, depth of insertion, direction, site of insertion will 

greatly alter the type of block utilised.The terms peribulbar 

(extraconal), retrobulbar (intraconal) are often used loosely 

in reports.

INCIDENCE OF gLOBE PENETRATION/PERFORATION

The true incidence of globe injury during anaesthetic block 

is difficult to know. More than 50% of iatrogenic needle 
penetrations of the globe go unrecognised at the time of 

their occurance.2,3 Unsighted needle blocks are guided 

by operator experience and measurements of globe size. 

Birch et al3 looked at the accuracy of needle placement 

during insertion of routine eye blocks using ultrasound 

(U/S) imagery to show true needle placement. Experienced 

ophthalmologists were asked to put the needle 5mm 

posterior to the globe. U/S showed that the needle was 

uniformly closer to the globe than estimated with the true 

needle tip to sclera distance of 2-3.3mm. Although no globe 

perforations were encountered, the needle shaft was seen 

to indent the globe in more than half of the cases!

Table 1 shows the range of incidences reported, this includes 

different techniques, peribulbar (PB) and retrobulbar (RB), 

and different patient populations. The incidence ranges 

from 0 to 0.075% (3 cases in 4000 blocks). Where known, 

the techniques and patient groups are highlighted. Duker et 

al4 suggest that the higher incidence in the series of Cibis5 

and Ramsay6 relate to the retinal detachment operations 

performed in these groups, usually with higher axial lengths 

(A/L). They go on to suggest that the overall incidence in 

the population with normal A/L  may be much less than 1 in 

1000 predicted by the retinal detachment surgical cases.7 

They also argue that since approximately 1.5% of the 

population has an A/L greater than 26mm then the risk to 

such patients may be as high as 1 in 140 (0.7%) of global 

penetration during local anaesthetic needle block.

The table shows that, in experienced hands, the incidence 

of injury may be very low, 0.00615%. It is interesting to note 

that in a very large series of 50,000 operations collected 

by Edge et al,8 the injuries are fairly evenly distributed 

between RB (53%) and PB (47%). The risk to eyes with 

staphylomas is increased to 0.13%.9-12

Although it has been reported, scleral penetration during 

sub-tenon’s injection (ST) is rare and it is not possible to 

infer an incidence accurately.10

SIgNS AND SYMPTOMS

Since more than 50% of globe penetration go unrecognised 

at the time of occurence, a high level of anticipation must 

be used to detect injuries and prevent further damage e.g. 

by injecting drugs, especially with global penetrations. 

Penetration/perforation of the globe may cause any, or all 

of the following:

© The Authors
Published by Resonance Publishing Ltd
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• Marked pain upon penetration and/or injection

• Sudden loss or reduction of vision

• Globe hypotonia

• Raised intraocular pressure (associated with injection 

of drug into globe)

• Poor red reflex
• Vitreous haemorrhage

• A  ‘poking through’ sensation

• Red floaters

Again, in 19 cases reported by Gadkari,13 approximately 

40% were asymptomatic at the time. Unusual pain and 

decreased vision were only found in 20% of cases, whilst 

hypotony occurred in 30% of cases and raised intraocular 

pressure was also found in 30% of cases.

The clinician performing the block must immediately 

discuss any suspicious signs or symptoms with the 

ophthalmic surgeon, should they present. Presentation of 

a globe penetration is variable and often an undetected 

complication.

Failure to detect globe penetration may result in injection of 

drugs into the globe. The globe has an average volume of 

about 7ml. Injection into the globe with quite small volumes 

of injectate can result in catastrophic ocular explosions.14-16  

Visual outcome is routinely very poor in these cases. 

Peribulbar blocks may be more implicated in these cases 

since the shorter needle often only causes an entry wound 

(penetration) allowing injection of drugs into the globe. The 

longer needle used in retrobulbar injections tends to have 

entry and exit wounds (perforation) preventing injection 

into the globe. Local anaesthetic is relatively non-toxic 

intravitreally but additives such as gentamicin may lead to 

retinal infarction and necrosis. Any volume of drugs injected 

into the globe can produce serious mechanical damage, 

such as retinal detachment or ocular explosion.

The rate of retinal detachment after ocular perforation 

related to local  anaesthesia has been reported from 42%- 

56%.17

ComPlICaTIonS

Following globe injury, early complications include 

retinal break, vitreous haemorrhage, retinal detachment, 

retinal haemorrhage around break, direct macular or 

maculopapular bundle injury by needle and choroidal 

haemorrhage. Late complications include macular 

haemorrhage and membrane, optic atrophy and recurrent 

retinal detachment.18 These serious complications again 

highlight the importance  of vigilance and detection of 

globe injury and rapid involvement of an experienced 

ophthalmologist regarding prompt treatment.

RISk FACTORS

These may be categorised as follows:

1. Position of eye during injection

2. Shape and measurements of globe

3. Site of needle introduction

4. Needle type

5. Direction of needle insertion

6. Enophthalmos/exophthalmos

7. Cases where axial length not measured

8. Second injection

9. Beware!

10. To wiggle or not to wiggle

11. Epicanthic folds

Position of eye during injection. The original description 

by Atkinson19 for insertion of a retrobulbar (RB) block, 

required the patient to look upwards and inwards for an 

infero-temporal RB injection. Since this both exposes the 

optic nerve to risk of needle injury and the posterior pole 

of the globe to penetration, as well as staphylomas (see 

below), this technique is now not used. The primary gaze of 

the eye keeps the optic nerve protected behind the globe as 

well as the posterior pole during insertion of needle blocks.

Shape and measurements of globe. To perform a safe, 

effective needle block of the eye, it is essential to know 

the precise dimensions of the globe, utilising preoperative 

Author(s) Year No. cases No. perforations• % Block•• Other comments
1 Davis/Mandel 1986 2000 0 - PB

2 Budd 2001 1000 0 - Medial PB

3 Gillow 1996 48000 39 0.114 PB Calculated

4 Mount 1993 972 1 0.103 PB

5 Cibis 1965 1000 1 0.1 Retinal detachments

6 Ramsay 1978 4000 3 0.075 Retinal detachments

7 Riad/Akbar 2012 33363 8 0.024 PB

8 Kimble 1987 4200 1 0.024

9 Edge 1999 50000 7 0.014 PB/RB

10 Hamilton 1988 12000 1 0.008 PB/RB

11 Davis/Mandel 1994 16224 1 0.00615 PB

Table 1. Incidence of globe penetration/perforation 

PB peribulbar, RB retrobulbar
• Detected
•• Where known

Ophthalmic Anaesthesia 2016; 6(1): 7-11
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biometry. In particular, the axial length of the globe (A/L) 

should be measured, typically it will be 22-24mm. The 

effective length of the eye may be increased by previous  

scleral buckling, the presence of a staphyloma or a myopic 

eye (increased A/L). High myopes (A/L > 26mm, about 1.5% 

of the population) have a higher incidence of penetration/

perforation injuries with needle blocks.5,20 Duker4 calculated 

that myopic patients have a 30x risk of penetration with 

intraconal injections, with an incidence of approximately 1 

in 140 cases and that 45% of penetrations are found in 

patients with A/L > 26mm. The risk of penetration may be 

further increased by the presence of staphyloma, an out-

pouching of the globe secondary to severe thinning of 

the sclera. These are found normally at the posterior or 

inferior pole of the globe. Indeed it has been suggested 

that staphylomas are the main (if not only) risk for globe 

penetration in myopic eyes.8 A very useful paper by Vohra 

and Good21 puts some useful numbers to these risks. 

They found that with increasing A/L, there is only a small 

increase in equatorial diameter of the globe, i.e. the eye 

becomes increasingly ellipsoid rather than globular in 

myopic patients. They suggest that this should make a 

single, medial canthal injection a safer technique in the 

myopic eye, utilising a primary gaze position. They found 

that in 100 myopic patients (A/L > 23mm)  patients with A/L 

< 27mm, there were no staphylomas. With A/L 27-31mm, 

15% of patients had staphylomas. But with  A/L > 31mm, 

60% of patients had staphylomas. The majority (82%) of 

staphylomas were found to be inferior to the posterior pole 

of the globe and there were no staphylomas in the nasal 

region.

Site of needle introduction. It follows on from the findings 
above that the anatomy, globe morphology and pathology 

have a marked effect on the safest areas to use for 

needle blocks on the eye. Despite previous enthusiasm 

for the infero-temporal region for RB and PB injections, 

it has become clear that this area has the highest risk 

of needle damage to the globe,21,22 and should therefore 

be abandoned. The high incidence of inferior/posterior 

staphylomas in high myopes makes this region more risky 

than the medial canthal area.2,23

Needle type. Much has been talked about the relative merits 

of blunt versus sharp needles in decreasing the incidence, 

detection or severity of potential ocular injuries. The overall 

evidence seems to show that blunt needles do not protect 

against penetration and are more painful for patients, often 

requiring sedation for the procedure.2,24 It has  been shown 

also that blunt needles cause more serious damage to the 

globe when penetration occurs. Length of needle, I believe 

has become less controversial. With the efficacy of medial 
canthal PB blocks (not to mention ever less invasive sub-

tenon’s injections and topical anaesthesia), it is difficult 
to find any case for the use of sharp needles longer than 
25mm.

Direction of needle insertion. All sharp needle blocks 

must be ‘navigated’ around the globe in a tangential 

manner, this will hugely decrease the risk of penetration 

of the globe. This is where a full appreciation of the orbital 

anatomy, globe morphology and relationship between the 

globe and the orbit is essential. Having the bevel of the 

needle facing the globe at all times will also minimise the 

risks of inadvertent penetration.2

Enophthalmos/exophthalmos. The sunken, enophthalmic 

eye is at greater risk to globe penetration23 from PB or RB 

injection. It is also my impression that the exophthalmic eye 

is also at risk due to lack of appreciation of the reduced 

distance from the orbital rim to vital structures of the globe 

and optic nerve.

Cases where axial length not measured. Patients 

undergoing surgery for glaucoma, retina or strabismus, 

may not have had their A/L measured. Knowledge of their 

optical prescription should forewarn the clinician of high 

myopes.

Second injection. Where 2 injections are utilised in PB 

blocks, for example infero-temporal and medial canthal, 

there is an increased risk of global injury. The first injection 
(usually infero-temporal) will start to numb the eye and 

this means the medial injection will be undertaken around 

a semi-anaesthetised globe.The lack of warning pain on 

penetration of the globe will increase the risk. Also the first 
injection of 4-5ml local anaesthetic can distort and move 

the globe medially, in theory into the path of the second 

medial canthal injection.

Beware! An easy mistake to make is to see the A/L for 

one eye and presume that both eyes are similar. Some 

patients can have large differences in A/L with one eye 

being highly myopic. A small percentage of patients have a 

globe which is extremely large in proportion to its orbit, with 

very little space to  safely insert a needle. The finger index 
(FI) is a useful clinical assessment tool to give some idea 

of the space available between globe and orbit and hence 

the degree of difficulty of a needle block. The scale is 0-3, 
palpating gently the space between the orbit and the globe 

inferiorly. The Helsinki University Eye Hospital use this 

technique routinely and have found it useful in assessing 

difficulty of a block, and experience of practitioner required. 
Scores of 0 are considered unsuitable for PB/RB blocks.

To wiggle or not to wiggle. Encouraged by some authors, 

the practice of wiggling the needle tip to check if it is 

near (or in!) the globe is to be discouraged. Accurate and 

informed placement of the needle according to anatomical 

understanding should not require such manoeuvres, which 

may cause collateral damage. Patient’s eyes usually move  

anyway during blocks and this may provide warning .

Epicanthic folds. Epicanthic folds, where prominent ,can 

conceal the medial canthus. This can easily mislead the 

clinician into inserting the PB needle too laterally initially 

with consequent damage to the globe. The fold should be 

gently eased aside, and as long as the needle is advanced 

tangentially to the globe at all times, no damage should 

occur.25-30

aVoIDanCE

Obviously, to decrease the incidence of needle injuries to 

the globe to nearly zero (not forgetting the small number 

of reported cases due to sub-tenon’s injections)31 only 

complete avoidance of sharp needle blocks would achieve 

this. However, there are still some clinically important 

uses for PB blocks, especially where sub-tenon injection’s 

are not practicable, or as adjunctive analgesia and for 

the occasional ‘difficult’ patient, not suitable for topical 

PD James. Globe needle injury during ophthalmic blocks
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anaesthesia. The patient with a strong blinking  reflex, 
inability to keep the eye reasonably still, patients with 

previous corneal or scleral pathology or surgery, particularly 

difficult surgery, will occasionally instigate a request for a 
sharp needle block. Without experienced practitioners of 

this ‘dark art’, with ongoing practical experience, these are 

not the scenarios for a one-off, occasional PB block. New 

techniques of intra-cameral anaesthesia will help but I feel 

that there is still a role for experienced PB practitioners. 

To keep globe injuries to an absolute minimum, the risk 

factors above must be adhered to. Fundamental to this is a 

thorough knowledge of the anatomy of the orbit and globe, 

aligned with an extensive practical clinical experience. 

The eye should be in neutral, primary gaze, adequate 

surface analgesia in place, the patient must have been 

informed clearly what will occur so that they can cooperate 

as much as possible. The A/L (or the prescription for eye 

glasses) must be known. Some authors advocate the 

use of ultrasound on eyes with an A/L > 26mm to detect 

staphylomas.27

The presence of enophthalmos noted and possibly a finger 
index test performed to estimate the tightness of the globe 

in the orbit. Check that the A/L is the correct one for the 

eye operated on. (Always check which is the correct eye 

for surgery!) The safest site for a single PB injection is the 

medial canthal area, medial to the caruncle. The space here 

is the largest available, there are few critical neurovascular 

structures here and the medial wall of  the orbit is directed 

straight back so that, following an initial tangential 

approach, the needle’s direction is straight back parallel 

to the medial wall. A sharp needle no longer than 25mm 

should be used and only 1 medial canthal injection utilised 

with no “wiggling” of the needle. Any signs of symptoms 
of global penetration should be watched for assiduously, 

especially intense pain, hypotonic globe, sudden decrease 

in vision, increased pressure required for injection and 

raised intraocular pressure. If these guidances are followed 

then the incidence of globe injury will be extremely low.32-35

It must always be kept in mind, however that some 

clinicians strongly feel that the highly myopic eye, with an 

A/L exceeding 26mm is a contraindication for regional eye 

anaesthesia.36 The guidance of publications from the Royal 

College of Ophthalmologists37 and the Joint Guidelines 

from the Royal College of Anaesthetists and the Royal 

College of Ophthalmologists are also very pertinent to this 

discussion.38

FUTURE OF ShARP NEEDLE BLOCkS

Without doubt, we are moving towards the era of topical 

and intra-cameral eye anaesthesia, for commercial as 

well as clinical reasons . As it becomes more difficult (and 
ethically unsure?) to get extensive training and experience 

in safe, sharp needle blocks, fewer clinicians will have 

the experience to cover difficult cases and train the next 
cohort. In the meantime, it is the responsibility for those 

who do such blocks to undertake them in the safest and 

most vigilant manner.

It was many years before I realised the wisdom in Mary 

Cardinal’s aphorism which heads this paper. Since it is not 

possible to put your elbow in you ear, I now understand 

that her message was never put anything near your ear at 

all! Perhaps the message from this paper might reflect her 
thoughts, only with regard to the eye this time!
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InTRoDUCTIon

Cataract extraction is one of the most commonly performed 

operations by the NHS with nearly 290,000 at a cost of 

£250 million taking place in England alone in the financial 
year of 2012-13.1 97% of these were performed using 

phacoemulsification, a technique which accounted for 
a minority of cataract operations as recently as the 

1990s.1, 2 The rise in popularity of phacoemulsification has 
been accompanied by an increased prevalence of local 

anaesthesia (LA) to facilitate cataract extraction with a 

reciprocal drop in general anaesthesia (GA) usage (Fig. 1).

From limited national data, the GA rate in UK cataract 

surgery appears to have been stable over the last decade 

at around 4% (Fig. 1). However, further change in GA 

usage is possible as demonstrated by the GA rate of 

1.4% described by Eke et al in a unit performing around 

5,000 cataract operations per annum and a rate of 0.8% 

described by Syam et al from a smaller unit.2,5 Local 

data from our institution in 2011 found that of the 2.9% of 

cataract operations which were facilitated by GA, 63% had 

no clinical contraindications to LA and the patients selected 

GA out of preference (Table 1).6 This raises the question of 

what factors lead patients to choose GA for their cataract 

operation and thus maintain the presently observed 

balance between local and general anaesthesia in the UK 

cataract service.

Fig. 1. Data collected from UK national surveys of varying sizes 

showing drop in GA rates 1990-2013.2-4

Table 1. Contraindications to LA in ophthalmic surgery 

stated in the 2012 joint guidance from the Royal Colleges of 

Ophthalmologists and Anaesthetists.7 

Summary

To identify the barriers to increasing usage of local anaesthesia (LA) in cataract surgery we used a questionnaire 

to elucidate the perspectives of a cohort of 25 patients who selected general anaesthesia (GA) for their surgery.  

A total of 13 completed questionnaires were received (response rate 52%); the mean respondent age was 56, 8 

were female.  All participants cited anxiety as their reason for choosing GA. A majority of participants felt that in 

cataract surgery LA was associated with greater discomfort than GA (6 vs 0), that GA was less challenging for 

the surgeon (7 vs 2) and that they were pressured into choosing LA rather than GA (3 vs 0).  The only non-clinical 

contraindication for LA cataract surgery in this sample was anxiety.  These findings suggest that patient information 
should target the relative risks of GA and LA and also what sensory experiences the patient can expect intra-

operatively.

By elucidating the thoughts of patients who chose GA for 

their cataract surgery for no known clinical reasons this 

questionnaire study aims to offer a perspective not yet 

represented in the literature. The aim of this study is to 

find themes that divert patient choice away from LA and 
to identify areas needing to be addressed within the joint 

decision making process in cataract surgery.

METhODS

A previous appraisal of the cataract service throughout 

the calendar year of 2011 at the Newcastle Eye Centre 

had suggested that 1.8% of the 8566 cataract operations 

performed that year were done under GA with no known 

clinical contraindication to LA.6 A sample of 25 patients 

from this group were randomly selected and had a 

questionnaire, study explanation, consent form and return 

envelope delivered to them by post. It was explained 

that if they did not respond to decline participation or 

return a questionnaire then telephone contact would be 

➢ Patient refusal after careful counselling
➢ Local sepsis
➢ Trauma or perforated globe
➢ Grossly abnormal coagulation
➢ Severe reaction, allergy or other complication of LA.
➢ Confusion, inability to communicate or to comply with

© The Authors
Published by Resonance Publishing Ltd
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made. During these telephone calls, made by the same 

researcher, the study would be explained again, consent 

sought and then the questionnaire read out and completed 

over the telephone. The questionnaire was designed for 

this study and reviewed within the Newcastle Eye Centre.  

The questionnaire aimed to examine the participants’ 

perceptions of the impact of anaesthetic choice on the 

experience of cataract surgery and was mainly comprised 

of questions with a choice of 2 or 3 answers with some 

blank space questions to develop depth in certain areas.

STATEMENT OF EThICS

The methodology was approved by an NHS Health 

Research Authority National Research Ethics Service 

Committee under proportionate review.  Informed consent 

was received from each participant and data was pseudo-

anonymised and analysed on password protected 

computers.

RESUlTS

Of 25 patients identified from 2011 theatre lists, 17 remained 
contactable in 2013. Three further patients declined to 

participate and it became apparent that 1 of the remaining 

patients had their operation in 2011 under LA. This left 13 

participants, 7 of whom completed the questionnaire by 

post whilst 6 completed the questionnaire over the phone, 

giving a response rate of 52%. All 13 of these participants 

were confirmed to have had cataract surgery in 2011 under 
GA and as having no medical contraindications to LA. 

There were 5 male and 8 female participants with a mean 

age of 56 at the time of operating.

The first part of the questionnaire dealt with the participants’ 
perceptions of cataract surgery which may have guided 

their choice of anaesthesia.  The reasons given for opting 

for GA were all related to fear. Three of the patients 

described general fear of the operation with no particular 

detail. Four participants specifically referenced anxiety 
about being awake during the operation, 2 went further to 

express concerns about “seeing what is going on” and 1 
participant was off put by the idea of hearing conversations 

in the theatre, using explanations to medical students as 

an example. Fear of a needle approaching the eye was 

stated as the reason for choosing GA by 3 participants 

and 1 participant opted for GA because of a previous bad 

experience with anaesthesia. None of the participants 

felt the visual outcome of the operation depended upon 

the decision to have LA or GA, though some perceived 

an anaesthesia dependent difference in risk, comfort and 

difficulty for the surgeon (Figs. 2, 3 and 4).
 

The questionnaire explained that LA can be given by eye 

drops or by injections at the back or at the front of the eye, 

without any further information. Given the choice between 

these three modes of administration, 12 expressed a 

preference for topical administration of LA and 1 participant 

stated they had no preference.

Then the questionnaire focused on the participants’ 

experiences of their operation. One participant had felt very 

strongly pressured into an attempt at their surgery under 

LA which had to be aborted and rescheduled under GA 

(Fig. 4).

Fig. 4. Participant responses to the question ‘do you think 

anaesthetic choice affects the discomfort you experience from 

cataract surgery?’

Fig. 3. Participant responses to the question ‘do you feel that 

on anaesthetic choice makes cataract surgery easier for the 

surgeon?’

Fig. 2. Participant responses to the question ‘do you feel that 

cataract surgery is more likely to go wrong with a certain type 

of anaesthetic?’

Fig 5. Participant responses to the question ‘did you feel 

pressured into choosing one type of anaesthesia over the 

other?’

HDJ Hogg et al. Influences on anaesthetic choice in cataract surgery



14

All of the participants were satisfied with their operation 
except 1 who described waking too early from their GA and 

experiencing a great deal of pain. One participant stated 

that their experience had made them more comfortable 

with the idea of having cataract surgery whilst awake and a 

different participant stated that they would consider having 

LA for a future cataract operation. When asked to suggest 

improvements to the cataract service, 2 participants 

requested improved pre-operative information; regarding 

potential post-operative discomfort and the fact that the 

operated eye will be at a fixed refractive index and so 
may not be able to perform the distance or reading tasks 

which it had previously been able to. The participant who 

had to reschedule their operation as a GA following an LA 

attempt also requested more emphasis to be placed on the 

patient’s contributions to anaesthetic choice.

DISCUSSIon

The anxiety which leads patients at the Newcastle Eye 

Centre to choose GA for their cataract operation is generated 

by features which seem largely unavoidable in LA cataract 

surgery without sedation. Much of the reasoning given for 

LA refusal in our sample was from concerns around visual 

experience, which has been extensively described in the 

literature. In a pre- and post-operative questionnaire study, 

Ang et al report that 19 of 98 patients found their visual 

experience to be frightening during LA cataract surgery.8  

This frightening experience was significantly more likely for 
patients who described pre-operative anxiety but also in 

those who did not know what visual experiences to expect.  

Whilst these data findings demonstrate that patient anxiety 
does translate into real experience, it also suggests that 

tailored patient information may diminish concerns along 

with their negative impact. Ang et al also describe what 

proportion of patients reported a range of intra-operative 

visual experiences which could provide the basis for patient 

education materials.8 Misinterpretations of the risk and 

discomfort associated with LA are evident in our sample.  

In one of the few papers comparing patients’ experiences 

of GA and LA in cataract surgery, Barker demonstrated 

21% and 41% of patients complained of nausea and sore 

throat respectively following a GA compared to 3% on both 

accounts with LA.9  There was also no significant difference 
in pain or analgaesia requirement.9

It is unclear to what extent informing patients would 

affect their decision but there is evidence to suggest 

that an absence of information translates to a greater 

expectation for pain.10 A pre-operative questionnaire 

study of patients undergoing cataract surgery facilitated 

by topical anaesthesia in Birmingham found patients who 

were healthcare professionals, had received professional 

advice or had previous eye surgery rated their expected 

intra-operative pain to be 2 out of 10 compared to 5 out 

of 10 in patients outside of this group.10 This suggests 

that taking time to explain what can be expected could 

improve patient expectations of LA cataract surgery. It has 

also been evidenced nationally that there is a great deal of 

variation as to how frequently the process and associated 

risks of LA administration are explained to patients allowing 

substantial room for improvement.11

Whilst this study’s findings encourage further information 
giving to patients, particularly around visual experience, 

risks and discomfort, it is important that such information is 

delivered in a neutral fashion.  As outlined by GMC guidance 

it is a clinician’s duty to facilitate joint decision making in 

situations such as these and the collective experience 

of our sample shows that clinicians’ views can be forced 

upon cataract patients.12 The motive for patient education 

must be to put patients in control of their healthcare, not to 

persuade them towards perceived best practice on clinical 

or economic grounds.

ConClUSIonS

In the sample of patients who refused LA for cataract surgery 

on non-clinical grounds, the motivating factor in each case 

was anxiety, most commonly around intra-operative visual 

or auditory sensation. The perceived higher risk of LA and 

direct suggestions from participants suggest that increased 

information giving regarding what to expect intra- and 

post-operatively would improve patient experience. There 

were no modifiable elements of patient experience that 
were specifically cited that dissuaded patients from LA for 
their cataract operation. Targeting some of the common 

misperceptions amongst patients identified here may make 
LA appear a less threatening facilitator of cataract surgery.
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Many glaucoma patients are on prostaglandin analogues. 

These medications include latanoprost, travoprost, 

bitamoprost and tafluprost. The reason for the popularity 
of these medications are their once daily dosing and 

tolerability in terms of ocular and systemic side effects. 

Long term use however, can lead to significant peri-ocular 
changes including hyperpigmentation, particularly in more 

darkly pigmented ethnicity such as African-Caribbeans 

and Asians. More recently it has been noted peri-orbital fat 

atrophy can occur resulting in enophthalmos (Fig. 1). The 

mechanism of these changes are thought to be due to PGA 

receptors on the fat cells resulting adipogenesis. 

In practice this has consequences for regional anaesthesia. 

The palpebral aperture is greatly narrowed making eye 

exposure challenging. Clinically the measurement of the 

eye pressure is difficult. The paucity of fat results in less 
space between the globe and bony orbit as well as the 

globe positioned deeper within the bony socket. These 

factors combine to increase the risks of complications 

associated with regional anaesthesia.

With a sharp needle technique (peri-/retro-bulbar blockade) 

these complications include penetration/perforation of the 

globe. Also with less peri-orbital fat the risk of damage to 

vessels, causing retrobulbar haemorrhage, is potentially 

much higher. The more extreme retrobulbar position of 

the globe results in a smaller accommodating volume and 

hence anaesthesia requires (sometimes significantly) less 
anaesthetic agent.

A blunt needle sub-tenon’s technique may avoid a number 

of these complications, however the enophthalmic orbit 

may provide a challenge to access the infranasal fornix. 

The volume of anaesthetic injected may also need 

to be reduced significantly to avoid a ‘tight orbit” and 
corresponding increase in posterior vitreous pressure. This 

reduction may compromise akinesis.

Sight and life threatening complications have been reported 

with both sharp needle and blunt cannula based regional 

anaesthesia techniques. A thorough knowledge of anatomy 

and understanding of the processes involved are required 

for all ophthalmic anaesthetic techniques.

The enophthalmic globe associated with a patient on 

prostaglandin analogues may present an overwhelming 

challenge to the less experienced ophthalmic anaesthetist. 

Beware the glaucoma patient with the sunken eyes. 

Even the experienced ophthalmic anaesthetist, when 

presented with this circumstance, in combination with other 

challenges such as axial length > 26mm, an anxious or 

uncooperative patient, a single seeing eye or anticoagulant 

therapy, may decide that it is prudent to abandon regional 

anaesthesia techniques.

In this instance, an alternative may be topical anaesthesia 

(perhaps supplemented with a modified van Lint to reduce 
blepharospasm) or indeed, general anaesthesia. General 

anaesthesia may be the anaesthetic of choice when 

sufficient warning flags are raised, even for the experienced 
ophthalmic anaesthetist. The sunken eye of the glaucoma 

patient may be the warning flag that tips the balance.

Glaucoma patients may present in a number of ways - for 

cataract surgery, cataract surgery and drainage procedure, 

glaucoma drainage surgery alone - so it is important to be 

familiar with the prostaglandin analogue medications they 

may be taking. The key is forewarned is forearmed.

Fig. 1.  Clinical photograph of patient with prostaglandin associated 

periorbitopathy demonstrating enophthalmos, narrowing of the 

palpebral fissure and darkening of the periorbital skin.

© The Authors
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groups regarding the presence of all prostaglandin-associated 

periorbitopathyfindings (P < 0.05). Periorbital fat loss was the most 
frequent and was observed in nearly all prostaglandin-associated 

periorbitopathy patients except those who were relatively young. 

The overall frequency of prostaglandin-associated periorbito pathy 

was 93.3% in the bimatoprost group, 41.4% in the latanoprost group 

and 70% in the travoprost group. The frequency of deepening of the 

upper lid sulcus was 80% in the bimatoprost group, 15.7% in the 

latanoprost group and 45% in the travoprost group. The frequency 

of milder changes (the presence of either only periorbital fat loss 

or dermatochalasis involution or the presence of both) was higher 

in the latanoprost group (62%) than in the travoprost (35.7%) and 

bimatoprost (7.1%) groups.

Conclusions
Prostaglandin-associated periorbitopathy is as common as other 

adverse effects when careful examinations are performed and is 

more frequent and more severe in bimatoprost users. The loss of 

the periorbital fat pad is the first sign to occur during the evolution 
of prostaglandin-associated periorbitopathy, especially in older 

patients.

Tight orbit syndrome: a previously unrecognized cause of 
open-angle glaucoma

Lee GA, Ritch R, Liang SY, et al.

Acta Ophthalmol. 2010;88(1):120-4.

Purpose
To describe a new syndrome of tight orbit and intractable glaucoma 

with a poor visual prognosis.

Methods
A retrospective observational case series of six patients seen 

at two centres between 2001 and 2007 assessing intraocular 

pressure (IOP), best-corrected visual acuity and visual field.

Results
Three men and three women, ranging in age at diagnosis from 14 

to 53 years, demonstrated similar orbital features and progressive 

visual field loss despite intensive management with medication 
and laser and operative surgery. Highest IOPs ranged from 30 

to 50 mmHg. Trabeculectomy and/or glaucoma drainage devices 

were attempted in five patients but all failed. One patient underwent 
orbital decompression with achievement of IOP control. Final IOP 

at last follow-up was variable; only two patients achieved IOP in 

the normal range, with the rest ranging from 25 to 40 mmHg. All 

patients had advanced visual field loss.

Conclusions
Tight orbit syndrome presents a serious clinical challenge. Despite 

maximum medical therapy and surgical intervention IOP is difficult 
to control, resulting in progressive visual field loss.

Sudden visual loss after uneventful cataract surgery: Snuff 
syndrome

Sharma N, Ooi JL, Francis IC, et al.

J Cataract Refract Surg. 2004;30(11):2435-7.

We describe a case in which the patient had routine, uneventful 

cataract surgery and developed snuff syndrome on day 1 

postoperatively. The patient had pseudoexfoliation syndrome and 

normal intraocular pressure that was well controlled by timolol and 

previous laser trabeculoplasty. Although the visual result had been 

good after surgery in the first (right) eye with a best corrected visual 
acuity (BCVA) of 6/5, this adverse event, which decreased the 

BCVA in the left eye from 6/24 preoperatively to hand movements 

postoperatively, was unexpected. Systemic evaluation failed to 

identify a specific cause. Data were collected prospectively on 
1000 subsequent, consecutive cases of cataract surgery, but we 

were unable to find pathogenetic data on this occurrence.

ABSTRACTS OF INTEREST

Activation of the prostanoid FP receptor inhibits 
adipogenesis leading to deepening of the upper eyelid sulcus 
in prostaglandin-associated periorbitopathy

Taketani Y, Yamagishi R, Fujishiro T, et al.

Invest Ophthalmol Vis Sci. 2014;55(3):1269-76.

Purpose
To investigate the effects of prostaglandin (PG) analogues on 

adipogenesis so as to clarify the mechanism of a side effect of 

topical PG analogues: deepening of the upper eyelid sulcus 

(DUES), which has been reported in this decade.

Methods
The 3T3-L1 preadipocytes were treated to promote differentiation 

into mature adipocytes. During the early and late stages of 

differentiation (days 0, 2, and 7), 1 to 1000 nM latanoprost 

acid (LAT-A), travoprost acid (TRA-A), tafluprost acid (TAF-A), 
bimatoprost (BIM), bimatoprost acid (BIM-A), unoprostone (UNO), 

or prostaglandin F2a (PGF2α) was applied to cells. Oil red O 
staining was used to detect intracellular lipids on day 10. Stained 

areas measured on a photograph were compared with those in 

control cultures. All experiments were performed in a masked 

manner. Next, similar experiments were performed using primary 

cultured mouse adipocytes from FP receptor knockout and wild-

type mice.

Results
When PGs were added on day 0 or 2, LAT-A, TAF-A, BIM-A, and 

PGF2α significantly inhibited adipogenesis (P < 0.01 on day 0, P < 
0.05 on day 2) at concentrations of 10 nM and 100 nM, and TRA-A 

inhibited adipogenesis only at 100 nM. Bimatoprost and UNO did 

not affect adipogenesis at any concentration. When PGs were 

added on day 7, 100 nM LAT-A, BIM-A, or PGF2α significantly 
suppressed adipogenesis (P < 0.05). In mouse primary adipocyte 

cultures, LAT-A, TAF-A, BIM-A, TRA-A, and PGF2α significantly 
suppressed adipogenesis in wild-type adipocytes (P < 0.05), but 

adipogenesis was not suppressed by any of the PG compounds in 

FP knockout mouse adipocytes.

Conclusions
Prostaglandin analogues have the potential to inhibit adipogenesis 

through FP receptor stimulation. Although these findings should 
be further analyzed in model systems more closely related to 

orbital fat, PG analogues may directly lead to reduced orbital fat 

by inhibiting adipogenesis.

Prostaglandin associated periorbitopathy in patients using 
bimatoprost, latanoprost and travoprost

Kucukevcilioglu M, Bayer A, Uysal Y, Altinsoy HI.

Clin Experiment Ophthalmol. 2014;42(2):126-31.

Background
To investigate the frequency of prostaglandin-associated 

periorbitopathy among bimatoprost, latanoprost and travoprost 

users.

Design
Retrospective observational case series.

Participants
The study group included 105 patients who were using one of the 

drugs in one eye for more than 1 month, and the other eye was 

used as a control.

Main oiutcome measures
The frequency of prostaglandin-associated periorbitopathy.

Methods
Special care was taken to detect five prostaglandin-associated 
periorbitopathy findings. Hertel exophthalmometry measurements 
and colour pictures of the periocular area were taken.

Results
Statistically significant differences were found among the 

Ophthalmic Anaesthesia 2016; 6(1): 15-16
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Improvements in cataract surgery technique have led to a 

reduction in the overall incidence of post-operative cystoid 

macula oedema (CMO),1 a complication which can reduce 

visual acuity especially if not diagnosed early. Its current 

incidence is around 1-2%.2 Despite this, it is still a significant 
problem in the diabetic population.3 Management of these 

patients is a challenge due to the limited evidence base 

surrounding how best to prevent and treat CMO. Patients 

now have much higher expectations for their vision after 

cataract surgery, which further stresses the need for 

improved management of this post-operative complication. 

Optimising a treatment pathway to reduce CMO is of 

particular importance for diabetics as they more frequently 

undergo cataract surgery due to their predisposition to 

cataract formation and the need to maintain a clear view for 

diabetic retinopathy monitoring and treatment.4 Moreover, 

diabetics are at higher risk of developing macula oedema 

post-surgery, the risk of which rises in proportion to the 

presence and severity of diabetic retinopathy.3,5 It is believed 

that the disease pathogenesis predisposes to an elevation 

in inflammatory mediators and therefore fluid accumulation 
in the macula, a process similar to that thought to occur in 

the formation of pseudophakic CMO.6 

Implementing a specialised pathway for the prevention 

and management of CMO in diabetics undergoing cataract 

surgery is therefore crucial to improving post-surgery 

satisfaction and preventing permanent structural damage 

to the central retina. 

PRE-OPERATIvE

Recent studies have shown a reduction in surgical 

complications and better visual outcomes amongst 

diabetics.7,8 This trend is most likely a result of improved 

pre-operative assessment care, emphasising its value 

for diabetics. Such services provide an opportunity to 

improve glycaemic and blood pressure (BP) control as 

well as promoting smoking cessation. Control of these will 

help reduce oxidative stress and therefore inflammatory 
pathways,9 this will consequentially reduce CMO risk. An 

important impact of improving blood glucose and BP control 

is through a reduction in the incidence and progression 

of diabetic retinopathy (DR) and pre-operative diabetic 

macula oedema (DMO),10,11 which are known to contribute 

to CMO.4,12 

Establishing adequate control of these systemic factors 

prior to scheduling surgery is cited in the 2010 Royal 

College of Ophthalmologist Cataract Surgery Guidelines, 

although to what levels are not defined.13 One author’s 

recommendation based on best evidence is to postpone 

surgery for those with grade 2/3 level hypertension.14 

Otherwise pre-surgical aims should be for HbA1c and BP 

levels to meet those set by NICE guidelines for diabetic 

management.15,16 However, a patient’s BP readings in a in 

eye clinic can be raised due to anxiety and may not reflect 
true BP control. Liaising with a patient’s GP pre-operatively 

may help. 

There may be an additional role of the anaesthetist to 

facilitate lowering blood glucose and BP levels on the 

day of surgery through reducing anxiety and therefore 

sympathetic drive. This can be achieved through a 

comprehensive explanation of local anaesthesia (LA) 

and rapport establishment in pre-anaesthetic assessment 

clinic, which is essential as there is significant demand for 
patient cooperation throughout surgery under LA.13

Pre-operative management should also include assessment 

for the presence of active DR and DMO and if necessary 

their treatment. Managing DR and DMO is essential as 

they are thought to worsen or contribute to post-operative 

macula oedema (MO).4,12 Panretinal photocoagulation 

(PRP) is recommended to be given 12 weeks prior to 

cataract surgery for proliferative DR.17,18 If possible, 

assuming adequate fundal view, all active proliferative DR 

should be treated before cataract surgery. For those with 

DMO anti-vascular endothelial growth factor (anti-VEGF) 

intravitreal injections started at the time of surgery have 

been shown to be beneficial in improving post-operative 
visual outcomes.17,19,20

Pre-operative appointments also provide an opportunity to 

introduce prophylactic treatment that may reduce the risk 

of developing CMO. There is currently a lack of high quality 

evidence to define the best pharmacological treatment for 
CMO and as a result best clinical judgement is often used.6 

Studies do, however, show some important trends which 

could guide clinical practice. The nature of the treatment 

© The Authors
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is through an anti-inflammatory mechanism based on 
reducing the proposed pathogenesis occurring in CMO.21 A 

role for prophylactic non-steroidal anti-inflammatory drugs 
(NSAIDs) for those at high risk of developing CMO has 

been recommended, which includes those with diabetes. 

This treatment has been found to lead to a reduction in 

CMO incidence in these high risk groups to the same level 

as the general population.22 Moreover, topical NSAIDs are 

very appealing option compared to alternatives given their 

lower side effect profile and low cost. Which NSAID is best 
for these patients is a question unanswered by current 

research, but nepafenac is looking a promising candidate.23

Pre-operative clinics are therefore an important part of 

diabetic patient care for cataract surgery, but the question 

remains: what is the best way to implement this support 

to diabetic patients? Evidence based on a survey of over 

19,000 cataract operations suggests that routine pre-

operative medical tests for all do not reduce ocular surgical 

complications.24,25 For patients without co-morbidities 

a coverall outpatient appointment for assessment and 

consent may be suitable. However, a one-stop pre-

operative appointment is not sufficient for diabetics as they 
are likely to need further opportunities for contact. With the 

role and abilities of specialist ophthalmic nurses increasing, 

nurse-led clinics may be the means to provide some of 

the supplementary contact for targeted investigations and 

interventions in a cost-effective manner. Implementation of 

an enhanced nurse-led pre-operative pathway is thought 

to reduce surgical cancellations, enable safer surgery 

and ultimately improve visual satisfaction.26 Evidence 

also suggests that using nurse-led rather than medical-

led clinics in other specialities is acceptable to patients 

and has the additional benefit of providing a holistic and 
broader service.27,28,29

POST-OPERATIvE

Even with such interventions it is not always possible to 

prevent CMO formation, but those in which it is identified 
at follow-up it will usually be treated as per best current 

evidence. This would be a combination of topical NSAID 

and topical steroid, which show a synergistic effect.30 For 

those diabetics who do not show an adequate response 

to topical therapy then further assessment is necessary. 

Post-operative CMO must be distinguished from a post-

operative exacerbation of DMO, although the two may 

co-exist in a dual pathology. Post-operative DMO should 

be treated as per NICE guidance. Intravitreal steroids are 

commonly used for pseudophakic CMO, and for this specific 
pathology are very effective.31 Intravitreal anti-VEGF may 

be an appropriate second line management and could 

also be indicated for dual pathology. Although its action 

has not been clearly defined it is thought to stabilise the 
blood-retinal-barrier and reduce vascular permeability.21 Its 

use has been supported by studies which have looked at 

both preventing32 and treating refractory CMO,33 although 

many of these have exclusion criteria which limit their 

generalisability to diabetics.

A summary of these strategies is included in Table 1 as 

pathway to help guide pre- and post-operative management 

of diabetic patients based on best current evidence.

Worthy of an additional note is when undertaking second 

eye surgery after post-operative MO in first eye surgery, 
whatever the cause, additional precautions further to those 

above should be taken.

In conclusion, there are many opportunities to target 

diabetics along the surgical pathway pre- and post-

operatively based on current evidence, as seen in Table 

1, which could lead to a better outcome for visual acuity 

after cataract surgery in this high risk group. However, 

a lot could still be gained through further research with 

robust randomised controlled trials to investigate treatment 

modalities for diabetic CMO. It would also be interesting 

to investigate the impact of offering more targeted nurse 

led pre-operative services. Anaesthetists may be in an 

ideal position to oversee the pre-operative management 

pathway for diabetic patients undergoing cataract surgery. 

Status Action to be taken

Pre-operative

All Control HBA1c, smoking, DR, DMO, BP

Uncontrolled DM, no DMO
Control BP and diabetes

NSAID pre-op (1w) and until first post-op visit

Maculopathy, no DMO
Control BP and diabetes

NSAID pre-op (1w) and until first post-op visit

DMO

Control BP and diabetes

NSAID pre-op (1w) and until first post-op visit

Stabilise DMO with anti-VEGF pre-op and at time of 

surgery consider further intravitreal injection

Diabetic retinopathy present

Control BP and diabetes

NSAID pre-op (1w) and until first post-op visit

PRP until no active retinopathy

Post-operative
Initially if MO NSAID and steroid with an increasing dose and frequency

If the above fails to resolve MO
Further investigation

Anti-VEGF or Triamcinolone

Table 1. Pathway for implementing care in diabetics undergoing pseudophakic cataract surgery. Best evidence suggests topical 

nepafenac as the NSAID, with topical dexamethosone as the steroid.

Ophthalmic Anaesthesia 2016; 6(1): 17-19
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WhAT ARE NOACS? 

NOACs are non-Vitamin K oral anticoagulants and are 

seen as the modern alternative to warfarin. They are 

increasingly being used for thrombo-embolic prevention 

in patients with non-valvular AF. The most commonly used 

NOACs include Dabigatran (Pradaxa), Apixaban (Eliquis) 

and Rivaroxaban (Xarelto).  

MEChANISM OF ACTION 

Unlike traditional anticoagulants, NOACs target specific 
factors in the coagulation cascade to prevent thrombosis. 

They have specific but different mechanisms of action. 

Apixaban and Rivaroxaban inhibit activated Factor X 

whereas Dabigatran directly inhibits Thrombin.

NOACS vS. WARFARIN 

For over fifty years warfarin has been the only oral 
anticoagulant available.1

Although NOACs have only recently become routinely 

available they have major advantages over warfarin. NOACs 

offer patients a simple treatment regimen through fixed 
dosing and no requirement of anticoagulant monitoring. 
2,3 Furthermore, they have fewer drug-drug interactions, 

have a more rapid onset of anticoagulant activity and show 

© The Authors
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Fig. 1.  The role of anticoagulants in the coagulation cascade
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improved safety profiles compared to both warfarin and low 
molecular weight heparin.4

However, they are not without disadvantages. NOACs are 

renally eliminated and therefore contraindicated in patients 

with chronic kidney disease. Moreover, there is no specific 
antidote for NOACs and their irreversibility can be of 

concern in major bleeding and complicates urgent surgery 

and interventions. Finally, they have a shorter half-life than 

warfarin leading to a rapid decline in anticoagulant effect if 

doses are missed. 

NOACS IN OPhThALMIC SURgERY 

There are currently no universally accepted guidelines 

regarding the management of patients on NOACs 

undergoing ophthalmic surgery. However, various 

American and  European societies have published 

guidelines regarding NOAC use with regional anaesthesia   
5 and these principles may serve as a useful guide for 

ophthalmic surgeons and anaesthetists. They specifically 
address the minimum time interval between discontinuing 

anticoagulants, performing neuraxial procedures and the 

subsequent re-administration of the drugs. The European 

Society of Anaesthesiology guidelines recommend two 

half-life intervals between stopping anticoagulants and 

performing a neuraxial procedure.6 This correlates to 34 

hours for Dabigatran, 22-26 hours for Rivaroxaban and 

26-30 hours for Apixaban. However, they further state 

“the neuraxial procedure should coincide with the lowest 
anticoagulant levels”, which corresponds to five to six 
half-lives but can be shortened to two or three half-lives 

for patients at high risk of venous thromboembolism or 

stroke. The Scandinavian guidelines, on the other hand, 

recommend 18 hours for Rivaroxaban and did not have 

any recommendations in place for Apixaban or Dabigatran.  

Furthermore, for recommencing NOACs the Scandinavian 

guidelines7 recommend 8 hours minus the time to peak 

effect of the drug whereas other experts suggest a 

minimum of 24 hours in patients with a low bleeding risk 

and 48 hours in patients with a high risk of bleeding.8

Balancing the risks of systemic thrombotic events versus 

sight threatening haemorrhage is a complex decision 

and therefore it is imperative both ophthalmologists 

and ophthalmic anaesthetists are familiar with issues 

surrounding the use of this new generation of therapy and 

have protocols in place for managing surgical patients on 

these drugs.

 

REFERENCES

1. Wann LS, Curtis AB. Focused update on the management of 

patients with atrial fibrillation (update on dabigatran): a report 
of the American College of Cardiology Foundation/American 

Heart Association Task Force on practice guidelines. 

Circulation 2011; 123: 1144-1150.

2. Miller CS, Grandi SM, Shimony A, et al. Meta-analysis of 

efficacy and safety of new oral anticoagulants (dabigatran, 
rivaroxaban, apixaban) versus warfarin in patients with atrial 

fibrillation. Am J Cardiol. 2012; 110: 453-460.

3. Patel MR, Mahaffey KW, et al. Rivaroxaban versus warfarin 

in non valvular atrial fibrillation. N Engl J Med. 2011; 365: 

883-891.

4. Ageno W, Gallus AS, Wittkowsky A, et al. Oral anticoagulant 

therapy: antithrombotic therapy and prevention of thrombosis: 

9th ed: American College of Chest Physicians Evidence-

Based Clinical Practice Guidelines. Chest 2012; 141: e44S-

e88S.

5. Benzon HT, Avram MJ, Green D, Bonow RO. New oral 

anticoagulants and regional anaesthesia. Br J Anaesth. 

2013; 111: i96-i113.

6. Gogarten W, Vandermeulen E, Van Aken H, et al. Regional 

anaesthesia and antithrombotic agents: recommendations of 

the European Society of Anaesthesiology. Eur J  Anaesthesiol. 

2010; 27: 999-1015.

7. Rosencher N, Bonnet MP, Sessler DI. Selected new 

antithrombotic agents and neuraxial anaesthesia for major 

orthopaedic surgery: management strategies. Anaesthesia. 

2007; 62: 1154-1160.

8. Liew A, Douketis J. Perioperative management of patients 

who are receiving a novel oral anticoagulant. Intern Emerg 

Med. 2013; 8: 477-484.



22

QUICk-COg: A novel screening tool for cognitive 
impairment in ophthalmology 

1X Liu, 2P Bentham, 3P Shah
1 Foundation Doctor, Queen Elizabeth Hospital Birmingham, University Hospitals Birmingham NHS Foundation Trust, Birmingham, UK.
2Consultant Psychiatrist, Birmingham and Solihull Mental Health NHS Trust, Birmingham, UK.
3(i)Consultant Ophthalmic Surgeon, Queen Elizabeth Hospital Birmingham, University Hospitals Birmingham NHS Foundation Trust, 

Birmingham, UK; (ii) Visiting Professor, University College London, Moorfields Eye Hospital NHS Foundation Trust and UCL Institute of 
Ophthalmology, London, UK; (iii) Honorary Professor of Glaucoma, Centre for Health and Social Care Improvement, School of Health 

and Wellbeing, University of Wolverhampton, Wolverhampton, UK; (iv) Co-Director, Birmingham Institute for Glaucoma Research, 

Institute for Translational Medicine, University Hospitals Birmingham NHS Foundation Trust, Birmingham, UK.

Correspondence to: xiaoxuan.liu@nhs.net

Innovation Ophthalmic Anaesthesia 2016; 6(1): 22-25

BACkgROUND

One of the most important medical challenges we face 

is how to provide optimum medical care for the ageing 

population. We are currently seeing life expectancy 

increase by 2 years each decade, and this rate of growth 

does not appear to be slowing down.1 In ophthalmology, 

where a large proportion of patients present with age-

related visual disease, the demand for surgical intervention 

in the elderly is expected to rise proportionally. Cataracts 

account for a third of blindness worldwide, and are prevalent 

amongst almost half of adults over 50 years old.2,3 As the 

world ages, the incidence of cataracts is predicted to rise, 

followed by increasing demand for cataract surgery. Data 

from European countries such as Denmark predict that the 

population over 70 years old will double from the year 2009 

to 2050, and the number of cataract surgeries to increase 

from 46 000 in 2004 to 86 000 in 2050.4

Currently, 330 000 cataract operations are being performed 

every year in the UK. Phacoemulsification with intraocular 
lens implantation (IOL) is the gold standard treatment, and 

it is used in more than 99% of cataract operations within 

the National Health Service (NHS). Phacoemulsification 
with IOL is a cost-effective and time-effective, day-case 

procedure, with good prognosis and few complications. 

COgNITIvE IMPAIRMENT AND CAPACITY

An assessment of cognition and capacity to consent is 

important in ophthalmology, where surgical correction is 

often the best and only treatment. The patient’s ability to 

weigh up risks and benefits, to make an informed decision, 
as well as to carry out ocular after-care, is essential for 

achieving optimal outcomes. 

Screening for cognitive impairment is the first step towards 
establishing presence of cognitive impairment. This 

then influences the clinician’s decision to carry out full 
cognitive assessment, and/or formal capacity assessment. 

Assessing capacity is never simple, and in clinical practice 

often requires discussions between several clinicians, 

sometimes in a multi-disciplinary setting. A patient needs 

assessment for capacity if there is suspicion of impairment 

or disturbance in the functioning of the mind or brain which 

may impair their ability to make a decision.

Under the Mental Capacity Act 2005, a person is regarded 

as unable to make a decision if, at the time, he/she is 

unable to understand the information relevant to the 

decision, retain the information relevant to the decision, use 

or weight up the information or communicate the decision 

(by any means). If the patient fails even one of these four 

parts, the entire test is failed and the individual is deemed 

not to have capacity for that decision. The lack of capacity 

in one instance applies only to that moment in time and 

that decision.

The Mental Capacity Act is intended to be enabling and 

supportive for individuals who lack capacity, and therefore 

needs to be carried out in the least restrictive way. For this 

purpose, the five ‘statutory principles’ set out in Section 1 
of the Mental Capacity Act is a useful framework to help the 

clinician maximise the patient’s ability to make a decision. 

The five statutory principles are:
1. A person must be assumed to have capacity unless it 

is established that they lack capacity.

2. A person is not to be treated as unable to make a 

decision unless all practicable steps to help him to do 

so have been taken without success.

3. A person is not to be treated as unable to make 

a decision merely because he makes an unwise 

decision.

4. An act done, or decision made, under this Act for or on 

behalf of a person who lacks capacity must be done, 

or made, in his best interests.

5. Before the act is done, or the decision is made, regard 

must be had to whether the purpose for which it is 

needed can be as effectively achieved in a way that 

is less restrictive of the person’s rights and freedom 

of action.

- Department of Health (2005). Mental Capacity Act. London, HMSO.

Whilst all five principles are relevant, principles 1 and 
2 are especially important for cognitive screening. The 

individual should be presumed to be cognitively intact until 

it is established that they are not, and all practicable steps 

should be taken to help them demonstrate that they are. 

© The Authors
Published by Resonance Publishing Ltd
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OCULAR CARE

In the context of consenting for intraocular surgery, there 

are several elements which the patient must be able to 

comprehend and weigh up, in order to ensure optimal care. 

These are: 

1. Comprehension that the patient has a problem with 

vision.

2. Comprehension that the patient requires an operation 

to manage the visual impairment.

3. Comprehension of concepts of:

• Options available.

• Guarded prognosis if ocular co-morbidity exists.

• Risks of the procedure.

4. Comprehension and ability to carry out simple after-

care tasks such as applying topical eye drops. Post-

operative treatment regime requires significant 
cognitive function, especially short term memory.

PURPoSE

We propose the Quick-Cog as a 3-step screening tool 

for use in an ophthalmology outpatient and pre-operative 

setting. This tool is not intended to diagnose, but rather to 

alert the clinician that cognitive impairment may be present 

in a quick and practical way. This tool is suitable for clinicians 

who are not formally trained in cognitive assessment, 

and where assessing cognition or capacity may not be 

a common part of their practice.  Unlike other cognitive 

screening or assessment tools, there are no numerical 

scores to stratify the degree of cognitive impairment. The 

result is either (i) there is likely to be cognitive impairment, 

or (ii) there is not likely to be cognitive impairment. If the 

patient cannot answer all of the questions in the Quick-

Cog, the clinician can then proceed to assess the severity 

of cognitive impairment using grading tools such as the 

6-Cognitive impairment Test (6CIT)5 or the  Mini Mental 

State Exam (MMSE).6

QUICk-COg (Appendix 1)

Step One
“Do you know why you are here?” is an open question 
which allows the patient to demonstrate what they know 

of the situation. The question can easily be integrated into 

a consultation. The patient should be able to volunteer 

independently: 

1. There is a problem with the eyes.  

2. They are at the hospital/eye department.

3. They are hoping to have their eyes checked/treated.

An answer as simple as “My vision is poor, so I am now at 
the eye department to see why” would suffice. The patient 
should be allowed sufficient time and encouragement, but 
no hints, suggestions or options should be given to help 

the patient answer. All three points must be met, otherwise 

move onto step two.

Step Two
If the patient is unable to answer step one, or gives an 

incorrect answer, proceed to step two. Step two consists 

of ‘enabling questions.’ Whilst carrying out screening for 

cognitive impairment, we remain mindful of the five key 

principles of the Mental Capacity Act. In particular, principle 

number 3: “A person is not to be treated as unable to make 
a decision unless all practicable steps to help him to do 

so have been taken without success.” Therefore, step two 
of this tool is designed to maximally enable the individual 

to demonstrate intact cognitive function. The examples 

given are suggestions, but the clinician may adapt them 

accordingly, as long as the questions are not leading. For 

example, “What has brought you in to see me?” is better 
than, “Are there problems with your vision?” The enabling 
questions we suggest are:

1. Do you know which part of the body we are concerned 

about?

2. Do you know what department this is?

3. Do you know what sort of doctor I am?

Step Three
If, despite enabling questions, the patient cannot or 

can only partially answer the questions in step one, it 

is highly likely there is cognitive impairment present. 

Further assessment should be undertaken using a more 

comprehensive cognitive screening tool, such as the 

6-Cognitive impairment Test (6CIT),5 or a formal cognitive 

assessment tool, such as the MMSE.6

SUPPLEMENTARY TOOLS

Several supplementary cognitive screening tools are 

available, such as The General Practitioner Assessment 

of Cognition (GPCOG),7 Mini-Cog,8 6CIT5 and Abbreviated 

Mental Test Score (AMTS).9 In the ophthalmic setting, any 

cognitive assessment tool which requires the patients to 

have adequate vision should be excluded. For example, 

the Mini-Cog is a fast and accurate tool, but requires the 

patient to draw a clock face. The GPCOG also requires 

drawing a clock face. The 6CIT has 7 items and takes less 

than 5 minutes to complete, whereas the AMTS has 10 

items and takes at least 5 minutes. The 6CIT has been 

shown to be more accurate than the MMSE in a hospital 

setting,10 and for these reasons the 6CIT is the most 

appropriate rapid cognitive screening tool available for our 

target cohort.

A full assessment of cognition requires more detailed tools 

such as the Mini Mental State Exam (MMSE)6 or ACE-

III11 and Montreal cognitive assessment (MoCA),12 where  

multiple domains of cognitive function such as attention, 

language, memory and visual-spatial skills are tested. The 

MMSE and MoCA take approximately 10 minutes each, 

whilst the ACE-III can take up to 20 minutes to complete. 

They require score calculation to give a quantitative 

score of severity. The ACE-III is more sensitive to early 

dementia and differentiates different types of dementia 

subtypes.13 Exclusive license for the MMSE is held by the 

Psychological Assessment Resources (PAR),14 who are 

now enforcing copyright rules of the MMSE with a fee of 

£0.86 per test (Newman and Feldman, 2011.15 Regardless 

of cost, all three tools are lengthy and require the patient 

to have intact vision. The MMSE asks the patient to write 

a sentence and draw a shape and read a sentence, the 

ACE-III requires the patient to name pictures and write a 

sentence, and the MoCA requires naming pictures, copying 

shapes and drawing clocks. The clinician should judge 

whether the patient’s vision is adequate for drawing large 

X Liu et al. QUICK-COG: a novel screening tool for cognitive impairment in ophthalmology 
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shapes and reading a sentence. If vision is sufficient, the 
MMSE is the least visually demanding of the 3 tools, and 

therefore is the most appropriate for our purpose. 

The only tool specifically designed for visually impairment is 
the Montreal Cognitive Assessment – Blind (MoCA-Blind).16 

This adapted version of the MoCA is split into six domains, 

testing memory, attention, language, abstraction, delayed 

recall and orientation. The patient is asked to repeat words, 

numbers, subtracting and telling date, time and place, etc. 

The test takes between 5-10 minutes to carry out, and a 

numerical score is totalled at the end. A score above 18 out 

of a maximum 22 is considered normal, however the cut off 

score is suggestive as it has not been validated.16 Despite 

the advantages of MoCA-Blind for visual impairment, and 

assessment of different domains, the lengthiness of the 

test makes it unsuitable for our target setting. 

Out of the available options, the 6CIT balances both 

timeliness and ease of use, and it does not require intact 

vision. The 6CIT is therefore our first choice tool for the last 
step in Quick-Cog. 

DISCUSSIon

Caring for patients with cognitive impairment is an ever-

growing challenge in ophthalmology.17 Routine cognitive 

assessment is difficult, as the majority of care is delivered 
in an outpatient basis with significant time constraints. 
Currently, there are no suitable routine screening tools for 

use in the ophthalmology outpatient setting, as most tools 

available take too long to carry out, or are inappropriate for 

visually impaired patients. Without the use of a standardised 

tool, the judgement relies on the subjective opinion of the 

clinician, as well as their interaction with the patient. This 

will be inevitably unreliable and inaccurate. 

The Quick-Cog is intended to provide a structured 

framework, which ophthalmologists can easily integrate 

into their pre-existing style of consultation. The clinician 

should be aware of the limitations of this tool when using it, 

as it is not designed to diagnosing cognitive impairment, or 

determine the presence/absence of capacity. 

Although we have developed the Quick-Cog tool within 

ophthalmology, there is potential for extending the use 

of this tool to other specialities by simply adapting the 

questions. Quick-Cog is designed for use in the outpatient 

setting where significant time constraints exist, and the 
clinician may be regularly meeting new patients. Ophthalmic 

anaesthetists may find it a useful adjunct to their practice. 
Anaesthetic preparation for ophthalmic surgery requires 

invasive techniques from ocular injections to general 

anaesthesia, all of which carry significant risks. This tool is 
also suitable for use for cognitive screening as part of the 

pre-operative assessment or carried out by nursing staff as 

part of the pre-consultation visual testing.

Routine cognitive screening does not currently exist in 

ophthalmic outpatient clinics. However, capacity to consent 

and self-manage ocular after-care is crucial to achieving 

optimum results in ophthalmic surgery. Identifying cognitive 

deficit from the first interaction enables the ophthalmologist 
to tailor their care from the outset. Our aim is to create a 

fast and effective differentiating tool, which is easy to use, 

and can alert the clinician early on if a patient may be 

cognitively impaired. 
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A 67 year old lady, with Polymyalgia Rheumatica (PMR), 

Osteoporosis and COPD required an emergency 

Hartmann’s procedure for perforated diverticular disease. 

She had a general anaesthetic with propofol, fentanyl and 

suxamethonium followed by thoracic epidural. This was 

bolused with 10mls 0.5% bupivacaine, followed by infusion 

of fentanyl and bupivacaine at 5ml/hr. 

Intra-operatively, within 20 minutes, she developed 

significant hypotension initially requiring treatment with 
adrenaline boluses. The subsequent period of hypotension 

lasted for up to 15 minutes with systolic BP ranging between 

60-80mmHg. Whilst the hypotension was thought most 

likely to be due to the epidural, there was no improvement 

once the epidural infusion was stopped. The hypotension 

was resistant to metaraminol and remained poorly treated 

until a central line was inserted and noradrenaline infusion 

commenced.

Post-operative care continued on the Intensive Care 

Unit with inotropic support. This was weaned and then 

discontinued on the first post-operative night. On day 
1 post operatively the patient reported bilateral loss of 

vision, with just awareness of light and dark. Review by 

an ophthalmology consultant revealed normal fundoscopy, 

A rare case of cortical blindness following emergency 
intra-abdominal surgery
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pupillary light reflex and eye movements. Medical 
assessment of peripheral neurology found no abnormal 

signs. 

Urgent MRI scan revealed multiple acute infarcts in the 

posterior circulation bilaterally (Fig. 1), with possible left 

vertebral artery thrombosis. Further angiogram revealed 

occlusion of the distal (cranial) segment of the left vertebral 

artery (Fig. 2). 

She was seen by the vascular surgical team, who felt that 

surgical intervention was not indicated, and by the stroke 

team who thought that she was not a suitable candidate 

for thrombolysis. Antiplatelet therapy was commenced 

with 300mg aspirin daily for 2 weeks and she was treated 

with steroids although there was no further investigation of 

potential arteritis. 

On day 12 post-operatively she developed acute left sided 

seizure activity followed by a hemiparesis. CT and MRI 

head scans at this point showed evidence of new infarct 

in the temporal lobe. Although the hemiparesis improved, 

she continued with facial seizures for the following weeks. 

Rehabilitation potential was poor, and this lady was 

eventually discharged to a nursing home. Prior to discharge 

there was no reported improvement in vision. 

Fig. 1. MRI scan head showing multiple acute 

infarcts in the posterior circulation

Fig. 2. Angiogram showing occlusion of the distal 

(cranial) segment of the left vertebral artery



27

DISCUSSIon

Post-operative visual loss is a rare event, especially in 

non-ophthalmic surgery. Incidence is reported at 0.013%.1 

This rises in spinal, head and neck or cardiac surgery.2 The 

three main causes are ischaemic optic neuropathy, central 

retinal artery thrombosis and cortical blindness.3

As in this case, cortical blindness is associated with normal 

fundal examination and preserved pupillary light reflexes. 
It is associated with ischaemia of the optic radiation or 

occipital cortex4 due to embolism, spasm or thrombosis.1

Due to the occipital area of the brain being a watershed 

area for the middle and posterior cerebral arteries, periods 

of hypotension can cause infarction.5 This can be further 

aggravated by blood loss, anaemia and haemodilution. As 

in this case, the presence of a low flow state increases the 
risk of thrombosis formation, and subsequently ischaemia.6 

This patient also had risk factors for thrombosis, namely 

PMR, a smoking history and an acute inflammatory state 
secondary to bowel perforation. A proportion of patients 

with PMR develop giant cell arteritis (GCA) which can 

result in visual loss. The most common cause of this loss 

of vision is anterior ischaemic optic neuropathy although, 

less commonly, cortical blindness may result from 

vertebrobasilar stroke due to vasculitis.7 This patient did 

not have any symptoms indicative of GCA prior to surgery 

but was treated post-operatively with steroids due to the 

potential risk of vasculitis.

Treatment of vertebral artery thrombosis can be classified 
into medical, surgical and endovascular. Medical treatment 

includes thrombolysis, however this must be commenced 

with 4½ hours from onset of symptoms as per NICE 

guidelines.8 In this case, as there was no known time for 

onset of symptoms, thrombolysis could not be done safely. 

Surgery for vertebral artery thrombosis is rarely considered 

due to technical difficulty. This is because of poor access to 
the vessels’ origin.9  High combined morbidity and mortality 

of 10-20% have been reported, making this option less 

favourable.9

Endovascular intervention has been used in both acute 

and elective situations. In a randomised open-label phase 

2 trial, restenosis rates of medical vs endovascular therapy 

were 7% and 12% respectively10 in the symptomatic artery 

territory. Due to the lower risk of recurrent stoke in patients 

treated with medical therapy, this is generally preferred. 

ConClUSIon

Although cortical blindness is a rare complication of surgery 

and anaesthesia, its occurrence may have devastating 

consequences for the patient. In this case there were no 

pre-operative symptoms or signs to predict the presence 

of vertebral artery thrombosis and it demonstrates the 

importance of prompt recognition and treatment of 

hypotension in the peri-operative period. 
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Within anaesthetic training in the United Kingdom, exposure 

is currently afforded to ophthalmic anaesthesia through 

dedicated blocks delivered during both intermediate (ST3-

4) and higher (ST5-6) levels.  The 2010 CCT curriculum1 

sets out seven essential units at intermediate level 

and eight essential units at higher level which must be 

completed in order for the trainee to successfully complete 

their respective stages of training; ophthalmic anaesthesia 

is an optional unit at both levels.

As an addendum to this curriculum, in 2012 the Royal 

College of Anaesthetists (responsible for regulation and 

ultimately delivery of anaesthetic training within the UK) 

stated that at those Trusts where optional units were 

available (vascular anaesthesia, ophthalmic anaesthesia, 

and burns/plastics anaesthesia), the opportunity to train in 

those units should be provided, as long as trainees still had 

enough time to complete their essential training units.2

There has been concern regarding the ‘optional’ nature 

of ophthalmic anaesthesia as a training unit.  This leaves 

the current curriculum with the possibility for a trainee 

to complete their full seven year training programme (at 

basic, intermediate, higher and advanced level) without 

performing a single local anaesthetic eye block. 

The logbook numbers of sub-tenon and peribulbar blocks 

by anaesthetic ST7 trainees in the Birmingham School of 

Anaesthesia about to receive their Certificate of Completion 
of Training, were assessed both in 2013 and 2015 in order 

to establish whether there was a trend showing decreasing 

numbers. In 2013, the median number of peribulbar blocks 

performed by ST7 trainees throughout the course of their 

training was 18 (interquartile range 22). In 2015, the 

median value had dropped to 0 (interquartile range 7). Only 

18% of trainees in 2013 had no peribulbar blocks recorded 

Ophthalmic anaesthesia training in the Uk
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in their logbooks; by 2015, this had risen to 53%. The same 

pattern was observed with sub-tenon blocks; in 2013 the 

median value was 33 (interquartile range 30.5) and by 

2015 this had dropped to a median of 6 (interquartile range 

12). Again, in 2013 no trainees had no sub-tenon blocks 

recorded, and by 2015 this value had risen to 27%. The 

graphs below illustrate the difference in numbers of blocks 

performed using logbook data from 2013 and 2015. The 

data is that for 17 trainees in 2013 and 15 trainees in 2015.

In addition to this logbook analysis, a survey was 

conducted among West Midlands anaesthetic trainees in 

2015, asking a range of questions related to exposure and 

experience in ophthalmic anaesthesia training. One of the 

questions simply asked how many sub-tenon blocks the 

trainee had performed during their training. There were 26 

respondents; the mean number of blocks performed was 

10.1, with 8 of the 26 respondents (31%) having completed 

no sub-tenon blocks. When the same question was asked 

for peribulbar blocks, the mean was 4.1; 15 of the 26 (58%) 

had performed no peribulbar blocks.

Within the 2015 West Midlands survey, trainees were 

asked to rank their perceived level of proficiency in the 
performance of both sub-tenon and peribulbar blocks. The 

2010 curriculum states that trainees who have completed 

the higher level unit of ophthalmic anaesthesia training 

should have the ability to perform both blocks under distant 

supervision (implying proficiency in these techniques, 
based on the Dreyfus model of skills acquisition). None 

of the respondents rated themselves as expert in either 

block, with no trainees rating themselves as proficient in 
the delivery of peribulbar blocks, and only 11% of trainees 

feeling that they were proficient in the performance of 
sub-tenon blocks. Indeed, the majority of trainees rated 
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themselves as novice in both sub-tenon and peribulbar 

blocks (52% and 78% respectively).  This is summarised 

graphically below.

Whilst it is difficult to characterise in numbers alone how 
many blocks are required in order to gain an arbitrary 

level of proficiency (and clearly this number will depend 
on a multitude of other factors and the individual trainee 

concerned), it is alarming to see such a marked drop in 

the number of ophthalmic local anaesthetic blocks being 

performed by the anaesthetic trainee. There may, of course, 

be other factors at play rather than just the changing nature 

of the anaesthetic training programme; data collected in 

2015 by Lee et al3 and compared to the Cataract National 

Dataset in 20094 has shown a move in surgical practice/

preference away from the use of peribulbar blocks (8.8% 

in 2015 versus 19.5% in 2009), therefore opportunities to 

teach such blocks will naturally be reduced if the amount 

of blocks being performed generally is decreasing. Another 

factor to consider may be that more ophthalmic surgeons are 

performing their own local anaesthetic blocks and therefore 

trainees in anaesthesia may simply be receiving less 

exposure. Despite these two possibilities, the indisputable 

fact remains that removing the mandatory requirement to 

undertake training in ophthalmic anaesthesia has coincided 

with a reduction in the amount of blocks performed by 

anaesthetic trainees.

All anaesthetic trainees on the UK training programme now 

have their progress recorded through the Royal College of 

Anaesthetists e-Portfolio. This web-based portfolio allows 

both trainees and trainers to track their competencies and 

ensure that they are progressing at the rate expected. This 

can be done by submitted workplace based assessments, 

and assigning them to the relevant unit of training. Units of 

training are also signed off electronically. Unfortunately, at 

present there is no way of using the data contained within 

the e-Portfolio to establish the numbers of trainees that 

have completed either the intermediate or higher level units 

of ophthalmic anaesthesia training.

It is difficult to establish whether this change in training 
will lead to fewer anaesthetists becoming specialist 

ophthalmic practitioners as Consultants. It may be that 

those trainees who recognise a flair or enthusiasm for 
ophthalmic anaesthesia early on in their training simply 

pursue the optional units of training with more intensity, 

thereby increasing their employability as an ophthalmic 

anaesthetist after completion of their training. However, 

by allowing the possibility of completing training with no 

ophthalmic experience, the pool of practitioners competent 

and willing to fulfil an ad-hoc sessional commitment will 
naturally be decreased.

Trusts advertising Consultant jobs with sessions in 

ophthalmic anaesthesia should expect, as a minimum, that 

applicants have achieved the learning objectives set out for 

intermediate level training and preferably those for higher 

level. Appropriate training of ophthalmic anaesthetists is 

essential to maintain a safe service for patients.
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Use of the Tri-Port cannula (21G Tri-Port sub-Tenon 

Anaesthetic Cannula; Eagle Laboratories, Cucamonga, 

CA, USA) to administer sub-Tenon’s anaesthesia has now 

become standard at the Royal Devon and Exeter Hospital, 

UK. It is a 21-gauge cannula, 25mm in length with a 

curve along its length to allow it to follow the globe during 

insertion. In cross-section the needle is circular (Fig. 1). 

In addition to the distal opening, it has 2 further openings 

4mm from the tip on either side (Fig. 2). 

Prior to the Tri-Port our standard for sub-Tenon’s anaesthesia 

was the ‘Stevens’ cannula, which in comparison, is 19 

gauge, has a 25mm-shaft and a gentler curve than the Tri-

Port (Fig. 3). In cross section the cannula is flattened in an 
anterior-posterior direction (Fig. 4).

The design of the Tri-Port cannula produces some functional 

differences compared with the Stevens. The most obvious 

difference, and the reason for change, was the switch to 

using an “incisionless” technique.1  The narrower diameter 

and the rounded tip of the Tri-Port facilitate insertion 

through the conjunctiva without prior dissection, whilst 

remaining sufficiently blunt to prevent penetration of the 
globe, extra-ocular muscles or vasculature. The ‘Stevens’ 

cannula is better suited to a standard sub-Tenon technique 

with prior dissection using Westcott scissors.

The second obvious difference is that the amount of 

pressure required on the plunger of the syringe is greatly 

reduced during the administration of local anaesthetic; 

presumably as a consequence of the two extra exit holes 

(Fig 5). This is not always an advantage. Certainly the 

chances of obstruction should the end-hole abut against 

tissue is reduced, but efflux of local anaesthetic from the 
side-holes may encourage anterior displacement of fluid, 
causing chemosis. As yet, however, we have been unable 

to find a suitable alternative without these side-holes.

Finally, the circular cross section can sometimes allow the 

cannula to rotate, causing the tip to move away from the 

sclera. The ‘Stevens’ cannula, which is flattened in cross-
section, does not tend to do this. Care needs to be taken to 

align the cannula in such a way that direction of the curve 

can be ascertained even when the distal cannula is no 

longer visible.
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Fig. 2. Lateral ports of Triport cannulaFig. 1. Distal end of Triport cannula

© The Authors
Published by Resonance Publishing Ltd



31

Report

16th BOAS Annual Scientific Meeting 
19-20 November 2015 
London, Uk

T Eke

Consultant, Norfolk and Norwich University Hospital, Norwich, UK.

The 16th annual BOAS meeting was once again in London.  

After the success of the 2015 meeting, at the Royal College 

of Anaesthetists, the committee was keen to hold the 2016 

meeting at the Royal College of Ophthalmologists’ new 

headquarters. However, the Ophthalmologists’ meeting 

room turned out to be too small, so we booked The Magic 

Circle instead.

Those who attended the meeting will probably all agree 

that The Magic Circle is a memorable venue. It boasts an 

impressive 160-seater theatre, breakout areas that are full 

of fascinating magical memorabilia, a Museum of Magic 

in the cellar, and a superb spiral staircase. According to 

Wikipedia, The Magic Circle was UK’s Number One Venue 

in the hospitality industry’s Top 20 UK Venues poll 2008.  

The location is superb, too: just two doors away from the 

Royal College of Ophthalmologists, and about two minutes’ 

walk from Euston Station. The proximity to the College was 

very useful, as it meant that we had somewhere to store 

the necessaries for our Wet Lab teaching, and they kindly 

hosted the BOAS committee meeting. 

The event itself took place over two days. Following 

feedback from previous meetings, we began the Thursday 

session at 11am, to allow delegates time to reach London 

by the morning train. We began with sessions on anatomy 

and anaesthesia techniques (needle block, sub-Tenon’s, 

topical, general anaesthesia), followed by practical hands-

on training for needle blocks and sub-Tenon’s blocks.  After 

lunch, a dedicated session on ‘difficult cases and special 
techniques’ included sessions on high-risk patients, no-

snip sub-Tenon’s, and managing the patient who cannot 

lie flat. The day finished at 5pm, which gave the committee 
time to complete the usual business meeting, and still get 

to the Dinner for 7.30pm. We had an excellent evening 

at the Villandry, over which new friendships were forged, 

old friendships strengthened, and there was even a little 

discussion of ophthalmic anaesthesia.

Friday was billed as the ‘interactive day’, beginning with 

sessions on risk reduction, ethics and the law.  As always, 

we allowed plenty of time for discussion, and this time was 

well used. The Difficult Case Discussion session included a 
patient with severe myotonic dystrophy, another with fixed 
kyphosis and haemophilia, and another that was allergic to 

something in the local anaesthetic mixture. ‘Lessons from 

overseas’ came from Singapore, Malawi and India: Dr Jai 

Chandran from Chennai gave a particularly moving talk 

entitled ‘India: delivering eye care to both rich and poor’.  

The day finished with a look into the future: the future of 
eye surgery, anaesthesia, and training.
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For many, a highlight of the BOAS meetings is the Free 

Papers and Posters. The £500 prize for best Free Paper 

was won by Raj Shah with ‘Inadvertent wrong-side wrong-

block: are we stopping before blocking?’, and the £100 

Poster Prize was won by Jaixin Wen with ‘An undiagnosed 

ocular foreign body’.  Another highlight was the presentation 

by Prof David Hatch, retired anaesthetist and member of 

the Magic Circle, on the History of Magic. David showed us 

the big overlap with the History of Anaesthesia: to this day, 

many consider that eye anaesthesia is a special sort of 

magic! The talk was enhanced with numerous magic tricks, 

and a demonstration of ‘etherian suspension’. David’s  

presentation gained a lot of 10/10 ratings on the feedback 

forms, with one delegate giving a score of 100 out of 10- 

probably unique in the history of BOAS.

Preparations are well under way for the 2016 BOAS 

meeting in Birmingham in November: this promises to 

be another excellent meeting. Abstract deadline is 16 

September. If you can’t wait until November, there’s also 

the World Congress in India in early September!
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Dear Editor,

I would like to introduce the International Ophthalmology Portal. It is an online teaching site established to deliver world-

class lectures on a wide range of topics including Ophthalmic  Anaesthesia.  Experts renown in their respective fi elds have 
been invited to share their knowledge based on years of experience and cannot be found in textbooks.  Most lectures are 

20-30 minutes and designed to deliver concentrated information to maximise the experience of the viewer. The voice-over 

slide presentations are accompanied by high defi nition fi gures and videos, categorised into key topic areas within the 
library. There are currently more than 150 lectures available for viewing, with new lectures added every week.  I hope your 

members may fi nd this website a valuable resource for high-quality information and appreciate their questions, comments 
and suggestions. New lectures are free to view for a limited time, with previous videos pay as you view or unlimited for an 

annual subscription.

Yours sincerely, 

Graham Lee MD MBBS FRANZCO

Consultant Ophthalmologist

International Ophthalmology Portal

GA Lee

(i) Consultant Ophthalmic Surgeon and Director of Corneal and Glaucoma Services, City Eye Centre, Brisbane, Australia, (ii) Associate 

Professor of Ophthalmology, University of Queensland, Brisbane, Australia, (iii) Co-editor of International Ophthalmology Portal (http://

iop.vision).

Correspondence to: eye@cityeye.com.au
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