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Editorial

It is indeed my pleasure and honour to take over as the Editor of Ophthalmic 

Anaesthesia. Peter Shah and Jo Budd did an excellent job to date and 

ensured that the journal reached new heights. Although it will be a hard act to 

follow,	I	am	confident	that	with	the	support	of	deputy	editors,	BOAS	members	
and the council, the journal will continue to progress. 

This edition has several excellent articles, and I would like to convey my 

thanks to all the contributors for their time and effort. Chandra Kumar and 

Alfred Chua have elegantly summarised the recent evidence relating to use 

of dexmedetomidine as a sedative in cataract surgery with some interesting 

conclusions. 

Anaesthesia has several contentious areas and safety of sharp needle 

blocks is one of them. The proof of pudding would be to have it or at least 

to be prepared to have it! Two experts, Keith Allman and VV Jaichandran, 

were asked to explain why they would / would not have a peribulbar block 

themselves.	 Neither	 of	 them	 had	 the	 benefit	 of	 looking	 at	 the	 opponent’s	
manuscript so there was no opportunity to counter. You need to draw your 

own conclusions after reading their individual viewpoints. 

We are introducing a couple of new features. Horizon relates to a light-

hearted (or should I say ‘light-eyed’) summary of recent research articles 

relating to ophthalmic anaesthesia. Vadukul found a number of interesting 

articles to give us a quick update. Vista relates to uncommon conditions 

which can be challenging to keep up with. A refresher on temporal lobe 

epilepsy and haemochromatosis is provided. There is also a bonus case 

report on Tessier’s 4 malformation.

Covid-19 cannot be ignored in the current climate. Anand Arora has reviewed 

its implications on ophthalmic anaesthesia and surgery. The ‘gas safety alert’ 

(the one to do with eye surgery) is an important step. Although a few are in 

existence, there was a need for consistency in terms of design and content. 

This one incorporates a universal design with all the relevant warnings.  

Finally, I would like to thank the reviewers (Jon Clarke, Bobby Malik, Junia 

Rehman and Adrian Kwa) for their time. Like the previous issues, this edition 

also owes its shape and form to Freda Sii who has been an active player 

behind the screens. 

Wish you all a great Christmas and New Year free of restrictions from 

Covid-19!

Santhana Kannan
Nov 2020

dr Santhana Kannan
Consultant Anaesthetist

Sandwell and West 

Birmingham NHS Trust

Hereford, UK
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President's message

Mr Tom eke
Consultant Ophthalmologist

Norfolk and Norwich 

University Hospitals NHS 

Foundation Trust

Norwich, UK

Dear colleagues: it is an honour to be taking over as BOAS president.  I hope that I will be 

able to maintain the high standards set by my predecessors. 

2020	has	been	a	difficult	year	for	all	of	us.	As	I	write	this,	the	Covid-19	pandemic	is	well	
into the second wave in the United Kingdom, and I expect that all BOAS members will 

have experienced major changes at work this year. However, with every crisis comes 

opportunity, and I expect that most of us will have made a few changes because of Covid, 

that we do not intend to reverse once ‘normality’ has been restored.

Even before Covid, changes were happening in the world of ophthalmic anaesthesia.  

In the UK, Covid is furthering the agenda towards ‘even more LA, even less GA’, with 

some tweaks to the way that some of us do anaesthesia, and surgery.  Needle blocks 

were being used less and less, even before the 2017 NICE guideline on cataract surgery 

(and anaesthesia) stated that the default anaesthesia for cataract surgery should be 

either topical (+/- intracameral) or sub-Tenon’s block. However, there will always be a 

small number of cases in which needle block may be the preferred option, so the debate 

about de-skilling has resumed. The question of consent for ophthalmic anaesthesia 

was highlighted by the 2015 Montgomery v Lanarkshire ruling, and in autumn 2020 the 

GMC	has	updated	its	advice	on	consent.	It	looks	like	2021	will	finally	see	a	review	of	the	
2012 National Guideline on Local Anaesthesia for Ophthalmic Surgery (Royal College of 

Anaesthetists, Royal College of Ophthalmologists).

There are still many ‘unknowns’ in ophthalmic anaesthesia. How much does the choice of 

anaesthesia	technique	influence	the	outcome	of	glaucoma	surgery,	or	retina	surgery,	or	
corneal surgery, or cataract surgery?  Does sedation (or lack of it) affect surgical outcome? 

Is a plastic sub-Tenon’s cannula safer than a metal one, and if so which cannula is safest? 

Is it OK to go ahead with cataract surgery in hypertensive patients, and if so might it be 

safer to use low-dose intracameral phenylephrine instead of dilating drops?  Is there really 

any need to cancel surgery if the patient has high blood sugar on the day? There are 

many other unanswered questions in ophthalmic anaesthesia. We expect that the updated 

Guideline will continue to acknowledge that the world is not perfect, and probably never 

will be.

   

I’d like to acknowledge my colleagues in the BOAS committee. They are an excellent team 

of true experts, with decades of experience and wisdom. You are all wonderful - thank you 

for	all	your	hard	work	behind	the	scenes,	which	has	allowed	BOAS	to	grow	and	flourish.	
We continue to forge links with other ophthalmic anaesthesia societies around the world; 

for example, those who attended the 2019 European Society of Ophthalmic Anaesthesia/

BOAS meeting in Switzerland, or the World Congress of Ophthalmic Anaesthesia in 

February 2020, will have noticed the strong presence of BOAS. The back-and-forth 

exchange of ideas will, I believe, lead to better anaesthesia for eye patients in Britain and 

elsewhere in the world.

  

The 2020 pandemic has meant that most medical conferences have been cancelled, 

or	 changed	 to	 online	 meetings.	 I	 write	 this	 as	 final	 preparations	 are	 being	 made	 for	
the December 2020 BOAS online conference, which I hope will be a success. Having 

attended several online conferences this year, both as faculty and audience member, I am 

very aware of the limitations of this format. While we all save time and money in terms of 

travel and accommodation, online conferences mean that the ‘other half’ of the conference 

is missing. I refer, of course, to the chats over coffee (other beverages are available), 

networking, learning ‘top tips’ from colleagues, renewal of old friendships and the making 

of new ones, having a refreshing couple of days’ break from clinical duties, taking time to 

reflect	on	the	train	home,	etc.	While	we	can	cope	with	the	disruption	in	the	medium	term,	
I sincerely hope that we will be able to have a ‘proper’ BOAS conference once again, in 

2021. I’ll buy you a drink!

Tom
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dexmedetomidine in adult cataract surgery under local 
or regional anaesthesia – what ophthalmic anaesthesia 
providers should know
CM Kumar1,2,3, AWY Chua4

1Khoo Teck Puat Hospital, Singapore.
2Newcastle University, UK.
3Newcastle University Medical School, Johor, Malaysia.
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INTrOduCTION 

Cataract surgery is one of the most common operations 

in the elderly worldwide and is predominantly performed 

under topical / regional anaesthesia.1 Several factors 

influence	 the	 choice	 of	 anaesthesia	 technique,	 including	
preferences of patients, anaesthetists and surgeons, the 

complexity of the procedure, and the healthcare delivery 

system. Topical anaesthesia or eye blocks needs to be 

safe,	 painless,	 efficient	 and	 effective.2 Modern cataract 

surgery,	with	 phacoemulsification	 and	 small-incision,	 has	
significantly	 reduced	 the	 surgical	 time	 and	 the	 need	 for	
akinesia. Although local / regional anaesthesia improves 

efficiency	and	patient	turnover,	it	may	also	adversely	affect	
patient experience by increasing perioperative anxiety and 

discomfort. Administration of sedation may help in these 

situations.3 

The practice pattern of sedation for local / regional 

anaesthesia	in	ophthalmic	surgery	seems	to	vary	significantly	
among institutions and countries due to multiple factors 

such as cultural expectations, cost, tradition, institutional 

practice, availability of trained healthcare personnel and 

facilities. In some parts of the world, sedation is routinely 

administered for cataract surgery (Singapore),4 whereas 

the sedation rate can be as low as 4.1% (UK)5 or even 

none at all (Netherlands).6 Several sedative drugs such as 

propofol, midazolam, fentanyl, remifentanil, ketamine, and 

others, either alone or in various combinations, have been 

used for adult cataract surgery.3 Propofol and midazolam 

may cause persistent sedation and respiratory depression, 

particularly when they are administered in combination 

with opioids in elderly patients.7 Opioids may also cause 

nausea, vomiting, and postoperative neurocognitive 

© The Authors
Published by Resonance Publishing Ltd

dysfunctions8 and these unwanted side effects may alter 

patients’ satisfaction. Currently there is no ideal sedative 

agent without adverse effects.9 

Dexmedetomidine has been widely used as sedative in 

intensive care units, for procedural sedation and as an 

adjuvant in different regional anaesthesia techniques. 

It has also been used for sedation during adult cataract 

surgery with cited advantages such as mild analgesic 

effect, effective sedation, reduced intraocular pressure 

(IOP) and improved patient satisfaction.10 The dose and 

method of dexmedetomidine administration vary and may 

have	 an	 influence	 on	 the	 incidence	 of	 reported	 adverse	
effects.11 The aims of this narrative review are to summarise 

current knowledge; examine the perioperative uses, dose 

and methods of administration; clinical and practical 

considerations, and adverse effects of dexmedetomidine 

sedation in adult cataract surgery under local / regional 

anaesthesia.

phArMACOLOgy 

Dexmedetomidine	 is	 a	 potent,	 highly	 selective	 α
2
-

adrenoreceptor agonist with a 2-hour elimination half-life. 

It has hypnotic, analgesic and sympatholytic properties.12,13 

A study in rats showed that it prolonged the duration of 

analgesia by blocking the hyperpolarisation-activated 

cation current.14  In a human forearm study, it caused more 

α
2
 selective vasoconstriction when compared to clonidine.15 

Dexmedetomidine primarily acts on the locus coeruleus 

to produce its anxiolytic sedative effects, and near-

natural sleep.16 Patients remain rousable, with decreased 

muscle tone, decreased IOP, reduced postoperative 

Cataract surgery is predominantly performed under topical / regional anaesthesia with or without sedation. The 

practice	seems	to	vary	significantly	among	institutions	and	countries,	routinely	administered	in	some	parts	of	the	
world to the other extreme of none at all. The selection of sedative agent and technique also varies widely. Currently, 

there is no ideal sedative agent. Dexmedetomidine has recently gained attention for sedation in ophthalmic local /

regional anaesthesia. Cited advantages include effective sedation with minimal respiratory depression, decreased 

intraocular pressure and reduced pain during local anaesthetic injection. Published literature suggests that the 

role of dexmedetomidine for sedation in short-duration cataract surgery under local / regional anaesthesia may be 

limited	due	to	logistical	difficulties	in	administering	its	recommended	dose.

Keywords: dexmedetomidine, sedation, monitored anaesthesia care, cataract surgery; local anaesthesia, 

ophthalmic regional anaesthesia
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pain and reduced opioid consumption.10,17 Most sedative 

agents primarily target the GABA receptors, which 

mediate	 the	 neurotransmitters	 that	 influence	 delirium.18 

Dexmedetomidine reduces the incidence of delirium in 

patients	 under	 mechanical	 ventilation	 but	 its	 efficacy	 in	
postoperative delirium (POD) is unclear.19 Two recent 

meta-analyses19,20	 have	 confirmed	 that	 dexmedetomidine	
might reduce the incidence of POD in patients undergoing 

non-cardiac surgery. 

Methods of administration

Dexmedetomidine is often administered as an infusion with 

a	loading	dose	of	1	μg/kg/hr	over	10	minutes,	followed	by	
a	 maintenance	 dose	 of	 0.2-0.7	 μg/kg/hr.21 Ramaswamy 

et al22	 reduced	 the	 loading	 dose	 to	 0.25	 μg/kg/hr	 and	
maintenance	 dose	 to	 0.25-0.4	 μg/kg/hr,	 which	 provided	
adequate level of sedation, stable haemodynamics and 

better surgeon satisfaction during vitreoretinal surgery. 

Several other studies have also reported infusion of 

dexmedetomidine	ranging	from	0.05-0.7	μg/kg/hr.23,24 Data 

is limited on the usefulness of single or intermittent boluses 

of dexmedetomidine but one study has recommended 0.6 

μg/kg.25 Ayoglu et al26 administered dexmedetomidine as 

patient-controlled sedation (PCS) in 40 patients with an 

initial	infusion	of	1	μg/kg	over	10	minutes,	followed	by	PCS	
at	5	μg	bolus	dose	with	10	minutes	lockout	interval	during	
cataract surgery under peri-retrobulbar block. The initial 

infusion	was	sufficient	in	all	but	three	patients	who	required	
additional doses by PCS. The authors reported that 

dexmedetomidine decreased IOP, reduced pain related to 

local anaesthetic injection and provided effective sedation 

with minimal respiratory depression. Other methods of 

administration include intramuscular injection 45 minutes 

before surgery27 and intranasal route in children.28,29 A 

recent meta-analysis has indeed reported that there are 

inconsistency in doses, routes of administration, and 

outcomes analysis in randomized clinical trials (RCT) 

investigating the use of dexmedetomidine for sedation in 

outpatient cataract surgery.11

Comparative studies with other sedatives

Apan et al30 titrated sedation using bispectral index (BIS) 

during cataract surgery, and reported that dexmedetomidine 

infusion decreased the heart rate slightly in the later 

period of surgery but patients had better pain scores in 

the postoperative period when compared with midazolam. 

Ramaswamy et al22 reported that dexmedetomidine 

was a safe and effective primary sedative with similar 

haemodynamic	 profile,	 when	 compared	 with	 traditional	
midazolam-fentanyl combination, in vitreoretinal surgery 

under peribulbar anaesthesia. On the contrary, Alhashemi23 

compared	 dexmedetomidine	 (loading	 dose	 1	 μg/kg/hr	
over	 10	 minutes,	 followed	 by	 0.1-0.7	 μg/kg/hr	 infusion)	
with	midazolam	(20	μg/kg,	followed	by	0.5	mg	boluses	as	
required) and concluded that although dexmedetomidine 

provided better patient satisfaction, it was not suitable as 

sedative for patients undergoing cataract surgery due to 

cardiovascular depression and delayed recovery room 

discharge. 

Yagan et al31 compared sedative properties, haemodynamic 

and respiratory effects of dexmedetomidine with ketamine-

propofol combination (ketofol), and reported that  

dexmedetomidine had satisfactory analgesia, more rapid 

onset of action and shorter recovery period without causing 

significant	haemodynamic	or	respiratory	adverse	effects.
 

Na et al32 compared dexmedetomidine with propofol and 

alfentanil combination for monitored anaesthesia care 

(MAC) in cataract surgery and reported better patient 

satisfaction along with a more stable cardiovascular state 

with the former. Altiparmak et al33 and Park et al34 both 

compared dexmedetomidine with remifentanil. The former 

had studied obese patients under peribulbar anaesthesia 

and found both agents acceptable. The latter studied 

patients under topical anaesthesia and found remifentanil 

to be better. 

As an adjuvant to local anaesthetic solution 

Dexmedetomidine has been used as adjuvant in local 

anaesthetic solution for peripheral nerve blocks.35-37 A 

meta-analysis of 46 RCT found that perineural addition 

of dexmedetomidine to local anaesthetic prolonged the 

duration of analgesia.10 When dexmedetomidine was 

added to lignocaine and bupivacaine in peribulbar block 

during cataract surgery, Channabasappa et al38 found 

that the onset time was shortened, the block duration and 

postoperative analgesia were prolonged whilst enabling 

better operating conditions and cooperation of patient. 

Eskandr et al39	 added	dexmedetomidine	 (0.5	μg/kg)	 to	a	
mixture of 2% lignocaine and 0.5% bupivacaine for sub-

Tenon’s block in patients undergoing cataract surgery, and 

found	significant	faster	onset,	longer	duration	of	analgesia	
and akinesia with decreased IOP and stable haemodynamic 

parameters.	 Addition	 of	 dexmedetomidine	 20	 μg	 to	
levobupivacaine during sub-Tenon’s block for vitreoretinal 

surgery extended the duration of motor and sensory block, 

and provided better postoperative analgesia with improved 

sleep	quality	on	the	first	postoperative	night.40

AdverSe eFFeCTS OF dexMedeTOMIdINe

haemodynamic parameters
Cardiovascular depression has been noted with 

dexmedetomidine	with	a	statistically	significant	decrease	in	
arterial pressure, heart rate, or both. While heart rate was 

preserved in some studies when bolus of dexmedetomidine 

was administered32,33,	 one	 study	 showed	 significant	
decrease in intraoperative and postoperative heart 

rate30. Bradycardia was reported as an adverse event 

in several other studies and often treatment with atropine 

was required.26,27,32,41,42 Dexmedetomidine, administered 

by continuous infusion without initial bolus, has been 

suggested to minimise these changes.30,32,33 

respiratory parameters
Better ventilation, as shown by lower end-tidal carbon 

dioxide (ETCO
2
) and increased respiratory rate, was noted 

in patients receiving dexmedetomidine when compared 

with patients receiving remifentanil target site concentration 

of 1 ng/ml.34 One study comparing dexmedetomidine (0.4 

μg/kg/min)	 with	 remifentanil	 (0.05	 μg/kg/min)	 reported	
a	 statistically	 significant	 decrease	 in	 oxygen	 saturation	
in dexmedetomidine patients 35-45 minutes after 

administration.33 In a systematic review, Jones et al11 found 

there	were	no	statistically	significant	differences	in	oxygen	
saturation, ETCO

2
 or respiratory rates reported in studies 
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comparing dexmedetomidine with saline, no sedation, 

midazolam and fentanyl, propofol and alfentanil, and 

ketofol.31 

Intraoperative analgesia
There have been inconsistent results amongst studies that 

investigated pain perception during regional blocks and 

postoperative analgesia with dexmedetomidine.11 

postoperative analgesia
Pain after cataract surgery is often considered 

minimal.43 Many studies have reported no statistically 

significant	 difference	 in	 postoperative	 analgesia	 between	
dexmedetomidine and other study drugs.11 Ophthalmic 

regional anaesthesia itself often provides complete or 

sufficient	postoperative	analgesia	after	cataract	surgery.43

reduction of sneezing reflex during ophthalmic 
regional anaesthesia
Unexpected movement from sneezing may increase 

the risk of needle injury to the globe or optic nerve, or 

haematoma during periocular injection.44,45 Photic sneeze 

reflex,	 an	 autosomal	 dominant	 condition,	 is	 sneezing	 in	
response to certain stimuli (e.g. looking at bright lights or 

periocular injection) and can occur with sedation during 

ophthalmic blocks. Addition of fentanyl, dexmedetomidine 

or	 antihistamines	 was	 claimed	 to	 suppresses	 this	 reflex	
during peribulbar block.46 The incidence of sneezing was 

6.6% and 0% in the dexmedetomidine and fentanyl group 

respectively. There was no control group and the small 

patient numbers in each group may have contributed to a 

Type 2 error. More patients in dexmedetomidine group had 

side effects.

Intraocular pressure
Reduction of IOP may improve operating conditions 

and decrease risk of IOP-related complications during 

cataract surgery especially in complex pathology.47 Several 

studies	 have	 shown	 significant	 reduction	 of	 IOP	 with	
dexmedetomidine in a systematic review.11 Intramuscular 

dexmedetomidine was shown to reduce IOP, and the greatest 

reductions	 were	 noted	 in	 patients	 who	 received	 1	 μg/kg	
and	1.5	μg/kg	[mean	IOP	reduction	(SD):	6.8	(3.1)	mmHg	
and 6.8 (3.0) mmHg respectively].27,42 Dexmedetomidine 

reduces IOP by its central action.16 There is a lack of 

comparative study on IOP between dexmedetomidine and 

other sedatives. A recent systematic review11 suggested 

a	significant	reduction	in	IOP	but	these	decreases	in	IOP	
were not sustained postoperatively, presumably due to 

relatively short half-life of dexmedetomidine, the short 

surgical duration, or both.11

post Anaesthesia Care unit (pACu) discharge and 
recovery
One study has shown that dexmedetomidine-treated 

patients required more time to achieve an Aldrete score of 

10 when compared with patients who received midazolam23 

and the authors concluded that dexmedetomidine did not 

appear suitable for sedation in patients undergoing cataract 

surgery because it delayed recovery room discharge. 

Prolonged PACU discharge times were also found in 

another study comparing dexmedetomidine with ketofol.31 

However, another study, compared dexmedetomidine (1 

μg/kg	loading	dose	over	10	minutes,	followed	by	PCS	at	5	

μg)	with	no	sedation,	has	found	no	statistically	significant	
differences in Aldrete scores at 30 minutes after the 

surgery.26 A recent systematic review has found a tendency 

for prolonged and variable recovery in patients who 

received dexmedetomidine and questioned its suitability in 

ambulatory surgery setting.11 

postoperative cognitive dysfunction (pOCd)
The exact incidence of POCD following cataract surgery is 

unknown but it has been reported at 4.4% in elderly patients 

and those receiving benzodiazepine premedication.48 

Dexmedetomidine has been recommended as a safe 

sedative agent for reducing the incidence of postoperative 

delirium in the elderly after non-cardiac surgery.49 One 

study has shown that dexmedetomidine may be a suitable 

agent for sedation in cataract surgery because it results 

in a more favourable postoperative cognitive status than 

remifentanil.50 Both dexmedetomidine and remifentanil 

were considered as appropriate sedative for obese patients 

during cataract operation, while dexmedetomidine provided 

a safer and more effective analgesia during surgery.33 

However, increased sedation in some dexmedetomidine 

treated patients was noted when dexmedetomidine was 

compared with saline.30,41,51 Some studies have shown that 

dexmedetomidine reduced the incidence of POCD and the 

duration of mechanical ventilation when compared with 

other sedatives in non-cardiac surgery.52 In another study 

there	 was	 no	 significant	 difference	 between	 midazolam	
and dexmedetomidine in reducing POCD after cataract 

surgery.53 Limited number of studies have prevented any 

definitive	 conclusions	 between	 dexmedetomidine	 and	
POCD after cataract surgery. 

postoperative Nausea and vomiting (pONv)
One	 study	 found	 no	 statistically	 significant	 difference	
in the incidence of nausea in patients receiving 

intramuscular dexmedetomidine when compared with 

intramuscular midazolam or placebo.27 Studies comparing 

dexmedetomidine with midazolam and saline found that 

the 5% of patients receiving dexmedetomidine experienced 

nausea but none experienced PONV.30,54 Overall, the 

incidence of nausea is very low when used in cataract 

surgery.

patient and surgeon satisfaction
Higher patient and surgeon satisfaction scores were 

reported in dexmedetomidine when compared with propofol-

alfentanil.32	Other	studies	also	reported	a	similar	finding	of	
higher patient satisfaction with dexmedetomidine when 

compared with no sedation, saline, and midazolam.23,26,41,55 

No	statistically	significant	difference	in	patient	satisfaction	
was noted when dexmedetomidine was compared 

with ketofol 31 and remifentanil.34 A RCT comparing 

dexmedetomidine with saline during retinal surgery 

reported improved satisfaction from both patient and 

surgeon without respiratory complication and concluded 

that dexmedetomidine is a safe and preferable choice of 

sedation for retinal surgery.56 

SAFeTy

The recommended method of administering 

dexmedetomidine includes loading dose followed by 

maintenance infusion, but the adverse events associated 
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with dexmedetomidine such as hypertension, hypotension, 

or bradycardia usually occur during or shortly after a loading 

dose.57 The adverse events can be minimised by reducing 

the loading dose, increasing the loading time or omitting 

loading dose, especially in patients with comorbidities.58

CONCLuSION

Dexmedetomidine sedation during cataract surgery in 

adults appears to provide better analgesia, higher patient 

satisfaction, and reduced IOP when compared to traditional 

sedatives,	 hypnotics,	 and	opioids.	These	benefits	 should	
be weighed against its well documented side effects  

such as hypotension, bradycardia, respiratory depression 

as also the effect on recovery and discharge times. 

Recommended administration of dexmedetomidine by 

intravenous infusion further limits its use in short-duration 

cataract surgery. Single or intermittent bolus administration 

of dexmedetomidine may be a useful alternative technique 

for sedation during cataract surgery under local/regional 

anaesthesia	but	insufficient	data	for	this	approach	warrants	
further research.
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INTrOduCTION

An outbreak of the Novel Severe Acute Respiratory 

Syndrome Coronavirus 2 (SARS-CoV-2) that causes 

Coronavirus	 Disease	 (Covid-19)	 was	 first	 reported	 in	
December 2019 from Wuhan province in China. Dr Li 

Wenliang,	an	ophthalmologist,	was	among	the	first	to	raise	
the alarm. Sadly, he succumbed to the illness shortly after. 

The virus has infected over 40 million patients worldwide 

claiming more than 1.1 million lives.1

This review discusses how Covid-19 has affected the 

practice of ophthalmology, changes that have been 

necessitated in the provision of ophthalmic anaesthesia 

and ‘new ways of working’ to manage what has become 

the "new normal". 

eFFeCTS OF The pANdeMIC

reduction in ophthalmology services  

There	 was	 a	 significant	 reduction	 in	 the	 provision	 of	
elective	 ophthalmology	 services	 during	 the	 first	 wave	 of	
the pandemic in March 2020 and elective procedures were 

suspended.2	 There	were	 also	 significant	 staffing	 issues.3 
Anaesthetists were redeployed to the Intensive Care 

Unit (ICU) as the number of ICU beds was expanded to 

accommodate the acutely increasing number of patients 

with severe Covid-19. Staff shortages were compounded 

by higher sickness levels with approximately 10 to 

15% of the workforce being ill or self-isolating. Routine 

Covid-19 testing facilities proved inadequate to keep up 

with demand. Pooled testing was introduced much later.4 

Community optometry services were closed due to fear 

of virus transmission through fomites (lenses and optical 

frames). This did adversely affect certain patients and 

there have been several reports of deterioration of vision in 

patients with advanced glaucoma, and age-related macular 

degeneration (AMD).5

effect on ophthalmology teams

To date, about 200 and 1200 healthcare workers have died 

as a result of Covid-19 in the UK and USA, respectively. 

World over, at least 16 ophthalmologists have died from 

© The Authors
Published by Resonance Publishing Ltd

Covid-19.6	Conjunctivitis	may	be	the	first	sign	of	Covid-19	
but is only seen in 0.8-3% of people infected.7  

Slit lamp screens were developed early on in the pandemic 

as a protection from the patient's respiratory aerosol and 

droplet spray.8 Ophthalmologists are now thought to be at 

no more risk than other specialties. Changes to working 

practices such as reduced use of direct ophthalmoscopy 

and alternatives like retinal imaging and Optical Coherence 

Tomography (OCT) may have helped.9 

The Royal College of Ophthalmologists suggested certain 

modifications	of	surgical	technique	to	minimise	risk:		
1. The use of bipolar cautery (at the lowest effective 

setting) to reduce the amount of smoke and aerosol 

produced. 

2. Avoidance or minimal use of drills. 

3. Avoiding an endonasal approach to avoid 

breach of nasal mucosa for operations like 

dacryocystorhinostomy (DCR).

Phacoemulsification	for	cataract	surgery	is	now	considered	
a very low risk procedure for transmitting Covid-19 despite 

being classed as an aerosol generating procedures (AGP). 

This has now led to an increase in the volume of elective 

cataract surgery, as there is a reduced requirement for 

fallow time.

effect on anaesthesia workforce

Anaesthetists faced a high risk of exposure due to AGP 

such as intubation and extubation. Redeployment to ICU 

in a challenging environment added tremendous physical, 

emotional, and psychological strain. It is likely that most 

cases	 of	 Covid-19	 infections	 in	Anaesthetists	 in	 the	 first	
wave were from work environment when there was less 

emphasis on wearing masks outside the clinical area, which 

in turn meant exposure to the virus from asymptomatic 

carriers. 

Changes to anaesthetic practice 

The mortality risk from general anaesthesia in patients 

with Covid-19, even for elective surgery, is high.10,11 

This	 is	 thought	 to	 be	 from	 a	 significantly	 higher	 risk	 of	
pulmonary complications and thrombosis.11 In contrast, 

SARS-CoV-2  (Covid-19) pandemic is the worst healthcare challenge in recent times. It has not only caused 

significant	 morbidity	 and	 mortality	 in	 the	 general	 population	 but	 has	 threatened	 the	 well-being	 of	 healthcare	
staff and delivery of services. This article aims to collate relevant information and discuss the effects relevant to 

ophthalmic anaesthesia.
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local anaesthesia with or without sedation does not appear 

to increase the risk.

Several	 modifications	 to	 the	 practices	 were	 introduced.	
The number of individuals during any AGP was restricted. 

Protocols	were	drawn	up	to	allow	time	for	sufficient	number	
of air exchanges (fallow time) in operating theatres between 

patients. Required fallow time will vary based on several 

factors	 (availability	 of	 laminar	 flow,	 the	 efficacy	 of	 air-
conditioning	systems	and	use	of	HEPA	filtration).	This	does	
adversely affect theatre productivity. A negative Covid-19 

test in patients became a pre-requisite for elective surgery. 

OppOrTuNITIeS FrOM COvId-19 pANdeMIC (Table 1)

“Every adversity contains, at the same time, a seed of 

equivalent opportunity.”

- Napoleon Hill -

Changes to patient facing services

The Covid-19 pandemic necessitated introduction of new 

ways of working, a number of which have improved patient 

experience and are likely to stay even when the pandemic 

settles.12 For example, telephone and video consultations 

for	preoperative	assessment	meant	a	significantly	reduced	
requirement for travel. This is especially convenient for the 

elderly and frail and those who were dependent on social 

transport.12	 Telemedicine	 has	 increased	 the	 flexibility	 for	
the healthcare staff as well in terms of time and location 

of consultation. A drawback is that certain aspects such as 

physical examination cannot be carried out.

Services of ‘Covid-19 free’ private hospitals were 

requisitioned by the government to augment the NHS 

capacity. This allowed cancer services and some other 

urgent procedures to continue. Advantages included 

reduced risk of exposure to Covid-19 and easier bed 

availability due to "ring fencing option".

Pathways have been re-designed to segregate patients 

into different streams with the intention of minimising cross 

infection. Theatre personnel wear personal protective 

equipment as required. Infection control measures have 

been introduced such as trial frames, lenses and other 

equipment and the use of frequent surface mopping/ 

decontamination. 

Patients for elective surgery are Covid-19 tested 72 hours 

prior and asked to isolate after the swab has been taken. 

This is less onerous than the 14-day self-isolation that 

was recommended earlier. Patients are instructed to wear 

a	 fluid	 resistant	 mask	 at	 all	 times.	 The	 use	 of	 adhesive	
eye drapes during surgery as a barrier against patient 

respiratory droplets also contributes to reduction risk of 

exposure to  personnel. Number of visitors have been 

limited. The incorporation of enhanced infection control 

precautions into the behaviour of health care personnel, 

could potentially aid in reducing HealthCare Associated 

Infections (HCAIs) even after the pandemic.

Changes to interactions between medical personnel

Many administrative meetings and educational sessions are 

now conducted via virtual meeting platforms like Microsoft 

Teams, Zoom, WebEx and Webinar-To-Go. This allows 

flexibility	 for	 attendees,	 efficient	 use	 of	 time,	 less	 travel,	
cost savings (e.g. conference halls), potentially higher 

number of attendees and enabling individuals to contribute 

from a remote location. Pre-requisites include availability of 

high bandwidth and reliable Internet connections especially 

for video presentations. If the event is recorded, it allows 

viewing at a later time period. There are a few limitations 

of virtual meetings. The human face-to-face interaction, 

networking and the social aspects of conferences is 

absent. The emergency situation necessitated rapid 

implementation of changes to protocols and agreements 

between clinicians and managers.

CONCLuSION 

The Covid-19 pandemic has been a challenge like no other 

seen in the western world since World War II and continues 

to have a high morbidity and mortality. It necessitated 

changes	 at	 a	 rapid	 pace,	 flexibility	 from	 the	 workforce	
and a number of innovations. Healthcare systems need 

to continue adapting to this new situation. This will also 

require the concerted will of governments, the cooperation 

of people and successful outcomes from the ongoing 

scientific	research,	to	be	able	to	control	it.
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Electronic communication-telephone/ video calls

•	 Less travel 

•	 Quicker appointments

•	 More comfortable for elderly

Virtual meeting platforms 

•	 Managerial	meetings	more	efficient
•	 Better opportunity to participate as less travel time 

wasted

•	 Opportunity to work from home, if appropriate

•	 Better work-life balance

Emergency situation 

•	 Rapid implementation of protocols

Public-Private partnership 

•	 Private hospitals augmented NHS capacity for 

emergency and cancer work

Table 1: Opportunities from the pandemic
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Regional anaesthesia in cataract surgery ranges 

from akinetic blocks involving a needle1,2 to non-

akinetic topical anaesthesia techniques.3 Following the 

introduction of foldable intraocular lens and with lesser 

surgical manipulation, subtenon block (STB) and topical 

anaesthesia	 were	 found	 to	 be	 sufficient	 for	 performing	
cataract surgery. In countries like United States and 

United Kingdom, surveys have reported a decline in the 

use of retrobulbar and peribulbar block (PBB), with STB 

and topical techniques gaining popularity.4,5 On the other 

hand, in a recent cross-sectional survey done among the 

Ophthalmology trainees in a tertiary ophthalmic centre in 

India, it was found that nearly 92% preferred sharp needle 

blocks over STB or topical anaesthesia for performing 

cataract surgery.6

STB was introduced into the clinical practice as a simple, 

safe, and effective technique because of continuing 

concerns over the rare but serious complications like 

globe perforation associated with sharp needle blocks. 

A few observational studies involving large number of 

patients report a low rate of serious ocular and systemic 

complications with STB.7,8 There was only one instance 

of a non-sight threatening subconjunctival haemorrhage 

in a retrospective study of 6,000 patients who underwent 

STB.8 However, there have been several case reports of 

severe ocular and systemic complications with STB.9-16 To 

date, no randomized controlled trial has been published to 

prove that STB has less risk of serious complication than 

traditional needle blocks.17 I have been practicing needle 

blocks for over two decades and will argue in favour of why 

I would not mind having peribulbar block myself. 

I will discuss the favourable factors for PBB and then the 

factors against STB. 

prOS ASSOCIATed wITh pBB

1. The nature of block means that it avoids the need for 

dissection of conjunctiva and breaching the anatomical 

integrity of the eyeball layers.

2. PBB is easy to administer and does not require the 

use of forceps or scissors.

3. Patient’s cooperation is not a major pre-requisite. 

Hence, in patients requiring sedation, PBB is better. 

4. PBB is easier to administer in patients who have 

sunken eyes (deep socket, deep seated eye) or those 

who	cannot	lie	completely	flat	for	any	reason.	
5. PBB can be done without any prior instillation of local 

anaesthetic drops into the eye.

6. PBB is preferable in patients with a previous ‘band’ 

or scleral buckle, glaucoma drainage devices, and 

lesions of conjunctiva such as pterygium.

7. PBB has a very low incidence of chemosis and 

subconjunctival haemorrhage. Hence, the eye does 

not appear bruised after the block. For e.g., cataract 

surgery involves a 3 mm incision. PBB maintains the 

appearance of the eye.

8. Use of single medial injection PBB virtually eliminates 

the risk of globe perforation in myopic patients as 

almost all staphylomas are lateral or posterior.

9. PBB is safe even in patients on anticoagulation and 

multiple studies have shown that the incidence of 

bleeding is either not increased or is not of clinical 

significance.
10. PBB is cost effective as it obviates the need for forceps 

and scissors.

CONS ASSOCIATed wITh STB

1. STB involves dissection of the conjunctival layers 

requiring the use of Westcott’s scissors, eye lid 

speculum	and	Moorfield	forceps	to	kept	in	a	sterilized	
tray. 

2. It requires prior instillation of local anaesthetic drops 

into the operating eye.

3. It	 is	 difficult	 to	 perform	 in	 patients	 who	 are	 unable	
to cooperate as also in patients with scleral buckle, 

glaucoma drainage devices and conjunctival pathology.

4. Akinesia is variable and volume dependent.18 Most 

patients develop akinesia with 4 to 5mL of local 

anaesthetic agent but the superior oblique and eyelid 

muscles may remain active.18,19

5. The incidence of conjunctival swelling associated 

with the STB block is around 39.4%.20,21 Some of 

this is attributable to anterior leakage of the injectate, 

and chemosis is exaggerated if the solution is 

administered incorrectly into the anterior compartment 

of STB space or the subconjunctival space. One study 

showed that anterior STB cannula resulted in 100% 

chemosis compared with posterior cannula (25-60% 

chemosis).18,22 In glaucoma surgery, however, some 

surgeons believe that chemosis may interfere with 

construction	of	the	scleral	flap.23 

6. Subconjunctival haemorrhage is more frequent with 

an incidence of 20 to 100%.24-26 Stevens observed that 

up to a third of his patients developed subconjunctival 

haemorrhage in at least one quadrant.27 The elderly 

as well as patients on steroids, nonsteroidal anti-

inflammatory	 agents,	 and	 antiplatelet	 agents	 are	 at	
particular risk.25

7. The technique requires a certain amount of skill to 

dissect into the STB space and correctly placing the 

anesthetic agent.5

© The Authors
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One dreaded complication of a sharp needle block is 

globe perforation (GP) and ideally should never happen. 

Its incidence is much lower in PBB when compared to 

retrobulbar blocks. The incidence of GP due to PBB is not 

negligible and was about 1 in 4500 in the last UK survey 

conducted in 2012-13.7 However, this can be reduced 

significantly	 if	 not	 eliminated	 with	 better	 training,	 use	 of	
simulators, and possibly by increased use of single medial 

injection PBB. To date, there have been no reports of GP 

with single medial injection PBB.28 To develop and improve 

their skills in administering needle blocks, modules such as 

Ophthalmic Anaesthesia Simulation System (OASiS)29 and 

real time view mannequin30 can be considered. Ultrasound 

guided blocks are likely to increase in future and may 

improve safety.  

Is	the	risk	of	a	GP	sufficient	for	me	not	to	have	a	PBB?		I	do	
not think so. To put it in perspective, the risk of death after 

coronary catheterization is quoted as 0.02%.31 The risk of 

stroke after coronary catheterization ranges from 0.08% - 

0.38%.32 Even if I take the lowest risk of stroke, combining 

it	 with	mortality	 figures	 gives	 a	 risk	 of	 0.05%	of	 a	major	
complication i.e. 1 in 2000. That is still more than double 

the risk of GP! Considering the advantages of PBB and 

the relatively low risk, I do not mind having a PBB. Like 

any other patient, I will pray that the person performing is 

reasonably trained.
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Like many other UK ophthalmic centres, until about 15 

years ago, most of our routine work was undertaken using 

peribulbar	block	(PBB)	–	considered	(correctly)	a	significant	
improvement in safety over the much too prevalent 

retro-bulbar block. An inadvertent globe perforation 

(GP) caused us to rethink our unit policy. The case was 

particularly poignant as it involved a trainee anaesthetist  

who was psychologically traumatised, and a professional 

gentleman recently retired to take up his hobby of water-

colour painting.  In discussion with our surgical colleagues, 

we re-examined the available evidence for all options of 

ophthalmic anaesthesia, and within a matter of weeks 

had largely dropped all sharp needle blocks in favour of 

subtenon block (STB).  They have never been missed!

whAT IS wrONg wITh pBB?

PBB is an extremely easy and effective anaesthetic 

technique (there – I have said it).  Most anaesthetists who 

have done it for several years never experience a serious 

complication. Unfortunately, this ‘micro’ view is somewhat 

limiting and if one ‘steps back’ and takes a wider national 

view, a rather different story becomes apparent.  Tom Eke 

et al. have done exactly that – three times.  Using data 

obtained through the British Ophthalmological Surveillance 

Unit at the Royal College of Ophthalmologists, London, 

they undertook incidence studies of complications 

relating to ophthalmic anaesthesia.  Through each time 

period examined, the rate of GP related to PBB was 

remarkably consistent at around 2/10,000.1,2,3	 This	 figure	
is conservative as the studies relied on a degree of self-

reporting. It is low enough for individual anaesthetists 

performing normal numbers of blocks to rarely see a 

sight threatening complication, but large enough to have 

significant	detrimental	effects	on	a	population	scale.		In	the	
UK more than 300,000 cataract operations are performed 

annually, and if all these were undertaken using PBB 

then we would expect at least 60 GP each year. The USA 

performs more than 3,000,000 cataracts annually and this 

would equate to 600 GP a year.  A clinic in Chicago recently 

reported 5 cases of globe perforation in a single morning!4 

GP as a complication of PBB is usually not recognised 

immediately and is often catastrophic for vision.  

And this is not the most common complication of sharp 

needle blocks. Serious sight threatening retrobulbar 

haemorrhage occurs with a similar incidence to GP, and 

direct muscle damage from sharp needles, which will often 

result in debilitating diplopia requiring lens or surgical 

correction, occurs with a conservatively estimated rate of 

0.25% (25/10,000).5  

pBB IS SAFe IN My hANdS ANd MuCh CheAper!

There is no doubt that with experience the incidence of 

GP with PBB can be reduced. Roy Hamilton (undoubted 

a leading world expert on PBB) is apocryphally said to 

have performed 40,000 blocks before experiencing a GP.  

Unfortunately, not all practitioners are so lucky nor so 

experienced. Teaching other anaesthetists or trainees the 

technique will inevitably cause an increased incidence, and 

the presence of several unknowns (staphyloma, distorted 

anatomy) means that sharp needle techniques always 

contain an element of “Russian Roulette”. 

The argument that PBB is cheaper than, for example, 

subtenon block (STB) is also fallacious.  A case of 

inadvertent GP recently settled out-of-court for £100,000 

plus costs (personal communication). Assuming an 

incidence of 2/10,000 this means that every PBB 

undertaken in the UK is likely to be costing the NHS at least 

£20 in subsequent medico-legal costs.  The opinions of the 

legal team involved in this case are salutary. 

The crux of the case revolved not around the Bolam 

principle, but on whether proper informed consent had been 

taken.  It was felt that as sight loss is a well-recognised 

complication of PBB, informed consent should include a 

realistic discussion of these risks together with an appraisal 

of the use of other potentially safer methods of achieving 

anaesthesia	 (STB,	 general	 anaesthesia,	 infiltration	 etc).		
This	 is	a	difficult	discussion	 to	undertake	possibly	 twenty	
times per day – not to mention time consuming.

whAT IS wrONg wITh STB?

Many of those anaesthetists steadfastly adhering to sharp 

needle	techniques	will	argue	that	STB	is	difficult	to	learn,	
does not give akinesia and causes unacceptable amounts 

of low-grade morbidity (chemosis and sub-conjunctival 

haemorrhage). They often also state that their surgeons 

‘don’t	 like	 it’.	The	first	point	 is	 true	–	STB	is	much	harder	
to learn and teach than PBB. The other points, however, 

are not.  With experience and a good technique, STB will 

give reliable, full akinesia with little or no haemorrhage 

(particularly if using an “incisionless technique”6).  A small 

degree of chemosis is almost inevitable but can be reduced 

to acceptable levels. It should also be remembered that 

many	 PBB	 also	 cause	 significant	 chemosis.	 Surgical	
opinion	is	difficult,	and	I	believe	it	is	important	that	if	changes	
to ophthalmic anaesthetic technique are to be made, it is 

best to do this in conjunction with surgical colleagues.  In 

our	institution,	once	the	risk	/	benefit	discussion	had	been	
clearly presented, our ophthalmologists were absolutely 

© The Authors
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in favour of a change that would clearly and directly 

benefit	patients.		Since	changing	to	using	exclusively	STB	
anaesthesia	almost	fifteen	years	ago,	we	have	never	been	
asked to perform PBB, and we have never felt the need to.  

MOderN AdvANCeS IN ShArp NeedLe BLOCKS

Whilst PBB in our unit has now become only of historical 

interest, there are two areas that are worthy of mention.  

Firstly, the use of ultrasound.  Lucie Beylacq and colleagues 

in Bordeaux, France, have developed the use of ophthalmic 

ultrasound to improve safety and visualisation when 

performing PBB.  Whilst technically quite challenging, it does 

offer an interesting and potentially safer way of undertaking 

sharp needle blocks. Due to technical complexities, we 

need to wait and see whether this approach will eliminate 

GP.

The second is the development of better models for teaching 

PBB. Dr Jaichandran and colleagues in Chennai, India, 

have recently developed some excellent anatomical models 

for teaching PBB safely, using technology which allows the 

trainee to accurately determine the position of their needle 

tip. The model demonstrates how close the needle is to the 

globe during a PBB. One could argue that it is a surprise 

that the current incidence of GP with PBB is not higher!

CONCLuSION

Perhaps the most important part of any technique is not the 

equipment or method used per se, but the person behind 

the cannula or needle. Our speciality is no longer simple 

– expectations from both surgeons and patients have 

increased dramatically in the past twenty years. Surgical 

techniques have become ever more challenging, in a 

patient population of advancing years. Perhaps the most 

important change should be that we have anaesthetists who 

are interested in, and competent at, all available methods of 

ophthalmic anaesthesia : anaesthetists who work regularly 

in eye theatres for more than one session a week and those 

who have the experience of day-to-day running of an eye 

unit. Then, perhaps, I might, just possibly, entertain the 

merest idea, of letting someone near my eye with a sharp 

needle.

Disclaimer: In any debate one must take sides - often more 

ardently than is practicable in real life.  The following represents my 

own experience of ophthalmic anaesthetic blocks. It is based upon 

UK	practice	generally	and	my	experiences	specifically.		These	do	
not necessarily represent the opinions of BOAS as a whole and 

are in no way intended to cause offence to anyone especially my 

esteemed colleague and good friend, who is on the other side of 

this debate.
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Case Report

INTrOduCTION

Posterior Reversible Encephalopathy Syndrome (PRES) is 

a clinico-neuro-radiological entity which has been recently 

proposed. Almost two decades have elapsed since PRES 

was described in a case series in 1996 by Hinchey et 

al.1 PRES is characterised by a variable combination of 

headache, confusion, seizures, blurred vision as well as 

MRI images suggesting white-grey matter oedema affecting 

predominantly the posterior cerebral hemispheres. PRES 

has a distinctive pattern of neuro-imaging studies of 

symmetric distribution of lesions. This bilateral symmetrical 

vasogenic oedema is attributable to a variety of different 

aetiologies. Several clinical conditions have been reported 

to cause PRES such as severe hypertension, eclampsia, 

infection, autoimmune diseases, exposure to toxic agents, 

chronic renal failure, allogenic bone marrow transplantation 

and other conditions.2,3 If promptly recognised and treated 

the clinical syndrome resolves within a week4,5 and the 

changes seen in magnetic resonance imaging (MRI) 

resolve over days to weeks.4-6 

Recently, we encountered a patient with PRES that was 

induced after blood transfusion for severe anaemia, which 

manifested intra-operatively. PRES after blood transfusion 

is rare with only 10 cases described in literature.11 

CASe repOrT

A 3-month-old baby weighing 4 kg presented with left eye 

congenital glaucoma scheduled for trabeculectomy and 

mitomycin injection. She had Tessiers N.4 craniofacial cleft. 

Her other congenital anomalies included megalocornea, 

conductive deafness, bilateral reducible inguinal hernia, 

reducible	 umbilical	 hernia,	 and	 G6PD	 deficiency.	 She	
had weighed 1.89 kg at birth due to intrauterine growth 

retardation. Nasogastric tube had been inserted for feeding 

difficulties.	

On examination, she had left sided cleft lip, cleft of hard 

and	 soft	 palate,	 bifid	uvula,	 retrognathia	 and	dysmorphic	
facies (Fig 1). Muscle tone was poor and there was mild 

© The Authors
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inspiratory stridor. The cardiovascular system was normal 

on auscultation and the chest had bilateral conducted 

sounds. The haemogram, blood chemistry and thyroid 

profile	were	unremarkable.	Chest	X	ray	showed	atelectasis	
in right mid zone along with small area of consolidation in 

left	upper	zone.	Rest	of	the	lung	fields	were	clear	(Fig	2).	
Mild cardiomegaly was noted. Echocardiogram showed a 

normal heart with good left ventricular function.

Craniofacial	abnormalities	in	children	are	usually	associated	with	a	difficult	airway.	Understanding	the	character-
istics of these anomalies helps to construct a safe anaesthetic plan. We describe the successful airway manage-

ment of a Tessier 4 anomaly in a child who presented for congenital glaucoma surgery.

Keywords:	Cleft	surgery,	difficult	airway,	orofacial	clefts,	Tessier	4	cleft

Fig 1.  Glaucomatous left eye and Tessler 4 facial cleft

Fig 2. Chest X-ray showing mild cardiomegaly and lung changes
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She was fasted as per universal guidelines and premedicated 

with 0.004 mg/kg glycopyrrolate intramuscularly one hour 

before surgery. Preinduction monitoring included ECG, 

NIBP and pulse oximetry. Anaesthesia was induced with 

sevoflurane	 in	 oxygen	 and	 nitrous	 oxide	 (50:50)	 using	 a	
slightly larger face mask to attain a good seal. Intravenous 

access was obtained with a 24G cannula and 5% Dextrose/ 

0.45% NaCl infusion commenced. A wet folded gauze was 

kept in the defect to facilitate laryngoscopy. Trachea was 

intubated with a 4 mm uncuffed oral RAE endotracheal tube 

using a stylet (Fig 3). Anaesthesia was maintained with a 

mixture	of	O2,	N2O	and	Sevoflurane	2.5-3%	(inspired)	for	
the duration of the surgery which lasted about an hour. 

Fentanyl (1 mcg/kg) was used for analgesia along with 

subtenon block by surgeon with 0.5% ropivacaine. Post-

extubation the child was awake, with a good cry (Fig 4). 

The baby recovered well and was discharged the next day.  

dISCuSSION

In	 1976,	 Paul	 Tessier	 published	 a	 classification	 on	
facial clefts based on their anatomical position (midline, 

paramedian, orbital and lateral) which are put into these 

four groups and numbered 0 to 14.1	 The	 classification	
describes the clefts at soft tissue as well as at bone level. 

Tessier 3, 4, 5, 9, 10 and 11 involve the orbit. Tessier 4 

defect	involves	the	maxilla	and	the	orbital	floor	with	a	wide	
harelip extending to the cheek, anomalies of the eyeball 

and reduced ocular-oral distance.2 Cardiac abnormalities 

are frequent in these patients with Tetralogy of Fallot, atrial 

septal defect and ventricular septal defect being the most 

common. These patients are at risk of gastroesophageal 

reflux	and	pulmonary	aspiration.	

Initial priorities in these patients include airway patency, 

feeding, and protection of the cornea. Airway problems 

in children with cleft lip and palate are well recognized. 

Age (< 6 months), bilateral harelip, and retrognathism are 

predictive	factors	for	difficult	laryngoscopy	and	intubation.3 
The	 5-7%	 incidence	 of	 difficult	 laryngoscopy	 in	 these	
patients is higher than the general paediatric population. 

Mask	ventilation	is	generally	not	difficult	 in	these	patients	
although a slightly larger sized one may be required to 

prevent leaks. Anaesthesia induction can be intravenous or 

inhalational depending upon presence of venous access. 

Airway management options include intubation or laryngeal 

mask airway.2 The former can be done under deep volatile 

anaesthesia or after muscle paralysis. Laryngospasm is a 

risk and measures to handle this must be ready. The use 

of a gauze to cover the palatal defect has been described 

before and will aid laryngoscopy. 

CONCLuSION

Although	 the	 airway	 appears	 difficult	 in	 an	 infant	 with	
Tessier N. 4 anomaly, it can be managed with available 

techniques	by	filling	the	defect	with	a	saline-soaked	sterile	
gauze piece, appropriate sized Guedel oral airway and 

using an oversized face mask.
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Fig 4.  Post-extubation

Fig 3.  Post-intubation
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Aerosol generation from high speed ophthalmic 
instruments
Koshy ZR, Dickie D.

Eye 34, 1954–1955 (2020). https://doi.org/10.1038/

s41433-020-1000-3

This interesting article delves into the potential for aerosol 

generation	during	phacoemulsification	and	vitrectomy.	The	
authors undertook a rigorous analysis of dispersion patterns 

during in-vitro and in-vivo settings using high speed surgical 

tools. The use of ophthalmic viscosurgical devices and 

instruments in the anterior chamber appeared to reduce 

the droplet spread. The results, combined with the low risk 

of viral transmission from tears, suggest these procedures 

may not represent AGPs. The authors recommended 

laser interferometry (interesting terminology!) to provide 

confirmatory	 evidence.	 I	 suppose	 PPE	 would	 still	 be	
required due to other sources of AGP (e.g. coughing) but it 

is reassuring that the risk is small.

Thinking outside the box
Jaichandran VV, Raman R. Aerosol prevention box for 

regional anaesthesia for eye surgery in COVID times. 

Eye 34, 2155–2156 (2020). https://doi.org/10.1038/

s41433-020-1027-5

One area of concern during Covid times is AGP if patient 

coughs. In an interesting publication, Jaichandran and 

Raman evaluate the utility of an aerosol prevention box 

during eye blocks. It is essentially a large cuboid which 

is made of transparent plastic and has holes for operator 

hands to go in. They note the possibility of inducing a 

cough or sneeze through trigeminal nerve stimulation and 

the subsequent risk of aerosol generation. The information 

presented in the article only relates to description and 

potential usage rather than data from actual blocks. One 

important issue which has not been considered is what 

happens if the patient coughs, moves or sneezes when 

the needle is in the orbit.  The box design is too restrictive 

for sudden changes in hand position of the operator. 

Interestingly, the patient in their image was wearing a 

surgical mask – something which should be reasonably 

effective on its own in minimising AGP.  Also, this box would 

be really challenging if we need to administer a subtenon 

block. 

hyaluronidase – to be or …?
Marreto de Moura BD, Borges de Miranda D, Goveia 

CS. Addition of hyaluronidase reduces failure of regional 

block in ophthalmic surgery: meta-analysis of randomised 

controlled trials. 

Journal	 of	 Scientific	 and	 Technical	 Research 2020; 29: 

22672-22678. doi: 10.26717/BJSTR.2020.29.004838

Hyaluronidase must cause nightmares to those developing 

cosmetic products promoting hyaluronic acid as a wrinkle 

cure. But to many working in Ophthalmology, it has been 

considered a friendly adjunct to blocks. This work by de 

Moura et al from Brazil appears to favour its use with lower 

failure rates of ocular akinesia during surgery. 12 studies 

encompassing 1300 patients (half of them controls) were 

included in the analysis. The results were similar between 

peribulbar or subtenon route. The difference was more 

noticeable with bupivacaine and in concentrations more 

than 100 IU/ml. There were ‘minimal reports’ of adverse 

events.	 It	 was	 acknowledged	 that	 definition	 of	 akinesia	
varied	among	the	studies.	For	many	years,	the	efficacy	of	
adding hyaluronidase to the local anaesthetic mix has been 

unclear and somewhat controversial. This meta-analysis 

will strengthen the position of those in favour.  

Supraglottic devices for ophthalmic gA
Seet E, Zhang J, Macachor J, Kumar C. Choosing the best 

supraglottic airway for ophthalmic general anaesthesia: 

a manikin study. J Clin Monit Comput 2020;9:1-5  doi: 

10.1007/s10877-020-00507

Regional techniques are the preferred choice of anaesthesia 

for most ophthalmic surgery, but the humble general 

anaesthetic still has a place. The supraglottic airway has 

various advantages (less coughing, less effect on intraocular 

pressure) but which is the best? This question remains 

unanswered, but this manikin-based study assesses a 

variety of devices weighing up the pros & cons and which 

devices	are	 least	 likely	 to	 interfere	with	 the	surgical	field.	
Among the 2nd generation devices investigated, the LMA 

ProSeal® had favourable characteristics including a lower 

vertical projection. In the authors’ own words “our study 

has	 several	 limitations	 and	 transferability	 of	 our	 findings	
into clinical practice is questionable as the use of a manikin 

may not fully imitate the real condition of the patient”. But 

this could stimulate further research.
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LA in myotonia
Palladino	 A,	 De	 Bernado	 M,	 Scutifero	 M.	 Efficacy	 and	
safety of ropivacaine HCl in peribulbar anaesthesia for 

cataract surgery in patients with myotonic dystrophy type 1. 

Acta Myol 2020; 39: 90–93  doi: 10.36185/2532-1900-011

Knowledge of myotonic dystrophy is not just necessary for 

exams, it remains a relatively common (1 in 8000) condition 

and understanding challenges posed to the anaesthetist 

are important. Patients present with early cataract 

formation and a variety of other important traits including 

cardiac	conduction	defects.	These	pose	a	significant	and	
noteworthy risk to the patient undergoing procedures under 

either local or general anaesthesia. 

The authors undertook an in-depth examination of 16 

patients with type 1 myotonic dystrophy assessing 

the heart rate response and presence of ectopy using 

Holter monitoring before, during and after surgery. All 

received peribulbar ropivacaine for their surgery and none 

demonstrated any major heart rate change or increase in 

ectopy burden, which is very reassuring. Although clearly 

a fairly niche area, the authors’ work highlights an easily 

forgotten but important aspect of managing this complex 

patient group. 

Not so retro in uSA!
Yannuzzi, N, Swaminathan S, Hussain R, Sridhar J. 

Repair of rhegmatogenous retinal detachment following 

globe perforation by retrobulbar anaesthesia. Ophthalmic 

Surg Lasers Imaging Retina 2020; 51: 249-251  doi: 

10.3928/23258160-20200326-08.

The year is 2020 but the retrobulbar block is still prevalent 

in the USA. With the advances made over the last decade 

in regional techniques for ophthalmic surgery and the rise in 

popularity of the Sub-Tenon’s block, the retrobulbar block is 

becoming more obsolete. This case reports highlights the 

complications of this block, the patient in question initially 

presenting for standard cataract surgery. The resulting 

globe perforation necessitated several further surgeries to 

manage the sight-threatening complications of the block. 

Notably, subtenon block was utilised during the subsequent 

operations with good results. This report was published in 

the ‘cutting edge’ section of the journal.  To be fair, authors 

were	trying	to	promote	the	benefits	of	subtenon.	No	block	
is without risk, but the challenging surgeries required to 

address the complications of this retrobulbar block perhaps 

add	another	nail	in	the	coffin.	
 

Corona: In tears or not?
Seah IYJ, Anderson DE, Kang AEZ, et al.  Assessing viral 

shedding and infectivity of tears in coronavirus disease 

2019 (COVID-19) Patients. Ophthalmology 2020; 127, 

977-979, doi.org/10.1016/j.ophtha.2020.03.026. 

It was hypothesized that COVID-19 virus can pass via 

nasolacrimal system and be present in ocular tissues and 

fluid.	Authors	tested	64	tear	samples	from	17	patients	over	
a three-week period and all tested negative. Although 

this study had various limitations, authors suggest that 

the risk of SARS-CoV-2 transmission is low via tears and 

further research is necessary to identify presence of ACE2 

receptors on corneal and conjunctival cells. This may have 

implications for procedures such as dacryocystorhinostomy 

in these Covid times.

Lights, cameral, mydriasis!
Labetoulle, M., Behndig, A., Tassignon, MJ. et al. Safety 

and	 efficacy	 of	 a	 standardized	 intracameral	 combination	
of mydriatics and anesthetic for cataract surgery in type-2 

diabetic patients. BMC Ophthalmol 2020; 20: 81. https://

doi.org/10.1186/s12886-020-01343-x    

           

Diabetic patients often pose a technical challenge by 

producing abnormal response to mydriatics due to 

autonomic dysfunction. This can further lead to increased 

risk of complications.  A post-hoc subgroup analysis 

of	 phase	 3	 study	 to	 assess	 the	 safety	 and	 efficacy	 of	
Intracameral Mydrane (ICMA) has found several potential 

benefits	of	ICMA	including	stable	intraoperative	mydriasis,	
reduced quantity of injected mydriatics and decreased 

duration of entire procedure. Injection of ICMA just after 

first	 corneal	 incision	 can	 be	 an	 effective	 alternative	 for	
intraoperative mydriasis.

Sub-tenon’s block using polyurethane cannula
Lerch D, Venter JA, James AM et al. Outcomes and 

adverse events of subtenon anesthesia with the use of 

a	 flexible	 cannula	 in	 35,850	 refractive	 lens	 exchange/
cataract procedures. Clin Ophthalmol 2020;14: 307-315. 

doi: 10.2147/OPTH.S234807

This large retrospective study was done in the setting of 

‘Optical Express, UK’. Subtenon block was administered 

using 22 g paediatric cannula. Up to 3 ml of 2% lignocaine 

was used with Hyaluronidase (15-100 IU per ml). No 

pressure was applied. However, a cellulose spear (Eye 

Spears, Bazever-Visitec International Inc, Waltham, USA) 

was used. All patients received midazolam sedation. 90% 

had good block and about 1% needed top up. Of the 1500 

patients assessed, 20% had chemosis in spite of the 

cellulose	spear.	This	study	is	not	the	first	to	report	the	use	
of	a	cannula	but	reinforces	the	general	safety	and	efficacy	
of subtenon block.

dexmedetomidine under the lens again
Ali H, Eissa S, Magdy H, Khashba M. Dexmedetomidine as 

an additive to local anesthesia for decreasing intraocular 

pressure in glaucoma surgery: a randomized trial. Anesth 

Pain Med. Online ahead of Print ; 10(3):e100673. doi: 

10.5812/aapm.100673.

There has been increasing interest in the effects and 

benefits	 of	 dexmedetomidine	 for	 multiple	 uses	 in	
anaesthesia. Sedation and additive effect on duration 

of nerve block have been well known so far. Authors 

hypothesized that dexmedetomidine can decrease the 

Intraocular pressure (IOP) when used as an additive for 

peribulbar block in glaucoma surgery. In 1992, it was 

shown that IOP decreased in the non-glaucomatous 

eye of humans under general anaesthesia (also true in 

rats, rabbits, and dogs). In a prospective triple-blinded 

randomized	 trial	 on	 98	 patients,	 the	 authors	 did	 not	 find	
any	statistically	 significant	drop	 in	 IOP	when	using	25	or	
50 microgram dosage of dexmedetomidine as an additive. 

May	be	the	local	anaesthesia	volume	makes	it	difficult	for	
the drug to act.
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dexamethasone….do we really need to add?
Tawfik	 DS,	 Mahmoud	 SR,	 Osama	 NA.	 Effect	 of	
dexamethasone as a local anesthetic adjuvant for peribulbar 

block in vitreoretinal eye surgeries. Egyptian J Hosp Med 

2020; 79: 457-461

Egypt has a large volume of research activity devoted to 

exploring additives to local anaesthesia eye blocks. This 

time it is dexamethasone. Authors found that it reduced 

onset time and need for supplemental intra-operative block. 

The study group comprised only 10 patients. All patients 

were sedated with a combination of fentanyl, midazolam 

and propofol! Patients still experienced pain during injection. 

It was heartening to note that single medial injection 

peribulbar was used. It is known that even intravenous 

dexamethasone can aid prolongation of analgesia in 

regional nerve blocks. There could be other issues such as 

infection risk, especially in diabetics. 

Covid-19 and corneal transplantation
Ang M, Moriyama A, Colby K, et al. Corneal transplantation 

in the aftermath of the COVID-19 pandemic: an international 

perspective. Br J Ophthalmol 2020;104:1477-81. doi: 

10.1136/bjophthalmol-2020-317013.

Corneal pathology is the third leading cause of blindness 

worldwide and corneal transplant is the most frequently 

performed type of transplant worldwide. What has Covid-19 

got to do with it? Well, cornea has ACE 2 receptor to which 

the virus can bind. There is also the question whether the 

virus is shed in tears (although tears have antimicrobial 

proteins such as lactoferrin which can inhibit virus binding to 

ACE	2	receptor).	Further	research	and	confirmation	on	the	
potential of ocular transmission of SARS-COV2 virus via 

transplanted ocular tissue is needed to restore the services 

to normalcy. Meanwhile, various organisations around the 

globe have set out guidelines, which are under regular 

review, to screen donors, process tissues and help protect 

relevant healthcare staff.

Acute post-operative dystonia after elective strabismus 
surgery
Elhusseiny AM, Grush A, Dagi LR. Acute, severe 

dystonia after strabismus surgery in a patient on propofol, 

ondansetron, and bupropion. J AAPOS 2020; 24:312-4, doi: 

10.1016/j.jaapos.2020.05.006.

Although published in a journal for paediatric ophthalmology, 

the report relates to an adult patient. Authors mention that 

this	 is	 the	 first	 report	 of	 dystonia	 in	 elective	 ophthalmic	
surgery	 although	 it	 is	 difficult	 to	 comprehend	 as	 to	 why	
dystonia after a general anaesthesia for an ophthalmic 

procedure should be any different from other specialities. 

Authors postulate that either propofol, ondansetron or 

bupropion (antidepressant) could have been contributory. 

Dystonia with ondansetron has been reported before. 

Nevertheless, the acute presentation can be distressing for 

the patient and the staff.  Thankfully, it usually settles with 

some anti-histaminics and benzodiazepine.
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Vista

hypOTheTICAL CASe repOrT

A man in his sixties is scheduled for cataract surgery. 

His medical history includes hypertension and temporal 

lobe epilepsy (TLE). He is on carbamazepine for seizure 

control.	 He	 experiences	 about	 five	 seizure	 episodes	 a	
day which interfere with his activities of daily living. His 

symptoms include feeling frightened, staring, unusual 

body movements and dizziness. These usually last from 

thirty seconds to a couple of minutes and are random in 

frequency.

He is afraid and anxious about the local anaesthesia 

(LA) injection. He fears that he might have a seizure 

episode and may move during surgery resulting in a sight 

threatening complication. Is LA appropriate for this patient? 

What would be the considerations if general anaesthesia 

(GA) was the chosen option? 

dISCuSSION

Partial seizures are more common than generalised 

seizures. TLE is the most common form of focal (partial) 

epilepsy and is also known by several other names such 

as focal onset seizures, psychomotor seizures, limbic 

seizures, complex partial seizures and simple partial 

seizures. The aetiology of TLE is multifactorial and can be 

due to benign intracranial tumours, cortical malformations, 

vascular malformations such as cavernous angiomas, glial 

scarring due to previous trauma or stroke, Rasmussen’s 

encephalitis, hippocampal sclerosis or idiopathic 1. Hence, 

patients may have signs / symptoms of the above with 

varying levels of functional limitation. 

Many patients are awake during the seizure episode, but 

this need not be the case at all times. Seizures activity 

can include auras. The most common auras are feelings 

of déjà-vu or a feeling of upset stomach. Other symptoms 

could be fear, panic, anxiety, a rising sensation coming 

from	the	stomach	to	the	chest	or	throat,	or	butterflies	with	
nausea. These can be a challenge if LA is planned. Rarely, 

focal seizures can progress to generalized tonic-clonic 

jerking and status epilepticus.

The majority of patients with temporal lobe epilepsy 

achieve full seizure control with medications. About a third 

do not respond to drug therapy and are at risk of recurrent 

seizures. If seizures fail to respond to medication, then 

intracranial surgery may be required. Patients may have 

vagus nerve stimulators (VNS), deep brain stimulators 

(DBS) or responsive neurostimulators (RNS) implanted. 

Many anti-epileptic medications can have adverse effects 
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when taken over a period of time. Hyponatraemia, cardiac 

conduction abnormalities, Bruguda-type ST changes, 

gingival hypertrophy, thrombocytopenia are a few relevant 

ones.1 Appropriate investigations are required before 

surgery especially for GA. 

Anxiolytic premedication with benzodiazepine can be 

given. Antiepileptic medication must not be stopped before 

surgery. 

Local anaesthesia (LA) is still safe for the majority of 

patients. As surgery under LA requires patient cooperation, 

it is important to assess patient’s preferences and degree 

of seizure control. With careful selection, explanation, 

reassurance and a sympathetic approach, most patients 

accept ophthalmic surgery under LA. Seizures due to the 

LA agents are a rare complication and the risk in patients 

with TLE is no different to that of general population.

For GA, inhalational agents up to 1 MAC with remifentanil 

is reasonable. Alternatively, total intravenous anaesthesia 

may be employed. As most anaesthetic agents have anti-

epileptic effects, GA is generally safe. Nitrous oxide is likely 

not optimal due to risks relating to intra-ocular gas usage in 

vitreo-retinal procedures, and risk of postoperative vomiting. 

Anti-emetics are safe although any extra-pyramidal effects 

and dystonia following dopamine antagonists can be 

confused with seizure activity. Dexamethasone and 5-HT3 

antagonists are safe. Anticholinergics can be used to 

counter	oculocardiac	reflex.

VNS to treat epilepsy is typically set up to stimulate the left 

vagus nerve. The right vagus nerve is not used because 

it	 is	more	 likely	 to	 carry	 fibres	 that	 supply	 nerves	 to	 the	
heart.2 Right sided VNS have been attempted to treat heart 

failure. The signal generator for VNS is akin to cardiac 

pacemaker and sits subcutaneously in the same area. 

Patients with VNS are provided with a magnet to switch 

them off.3 This may be required if there are indications 

of side effects intraoperatively. One might expect that 

presence of VNS would enhance the risk of bradycardia. 

However, its incidence is very low at around 0.1%.4 There 

have been isolated reports of life-threatening bradycardia 

and asystole but all of them happened at the time of VNS 

implantation. It is not known whether the oculocardiac 

reflex	risk	is	enhanced	due	to	the	presence	of	VNS.

Epilepsy itself seems to have some correlation with 

obstructive sleep apnoea but VNS therapy can lead to 

respiratory complications and apnoeic episodes. Recurrent 

intraoperative obstructive episodes in a patient with 

VNS having a GA with laryngeal mask airway has been 

reported.5 This was found to be due to stimulation of vocal 
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cord muscles on the left side (the left vagal nerve is the 

usual one to be stimulated).  

DBS generator also sits in the same location as VNS. 

RNS	 generator	 is	 affixed	 to	 the	 skull.	 As	 for	 cardiac	
pacemaker, precautions need to be taken for diathermy 

use, cardioversion etc. Overall, the presence of VNS, DBS 

or RNS is reasonably safe especially in the context of 

ophthalmic surgery.

The management options for epilepsy has widened and 

this brings along some challenges for the anaesthetist. 

Knowledge of relevant aspects will not only help patient 

outcome but reduce anxiety for the anaesthetist! 
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Vista

hypOTheTICAL CASe repOrT

A man in his early seventies is scheduled for vitreo-retinal 

surgery under eye regional block. His medical history 

includes hereditary haemochromatosis (HH) for which he 

is under the care of a haematologist. He has been requiring 

regular	phlebotomies	during	the	last	five	years.	In	the	last	
year, two episodes of phlebotomy were performed. There 

is no history of easy bruising. He is comfortably able to 

undertake	activities	of	daily	living	and	is	able	to	lie	flat.

Is LA appropriate for this patient? What would be the 

considerations if general anaesthesia (GA) was the chosen 

option?	Are	there	any	specific	risks	relating	to	surgery?

dISCuSSION

Haemochromatosis in adults is usually hereditary. It is 

a rare autosomal recessive condition characterized by 

excessive intestinal absorption of dietary iron. The disease 

was	 first	 described	 in	 1865	 by	 Armand	 Trousseau	 in	
diabetic patients presenting with a bronze pigmentation 

of their skin (bronzed diabetes).1 As humans are unable 

to excrete excess iron, this results in increased total body 

iron, which accumulates in tissues and organs leading to 

dysfunction. Liver, adrenals, heart, and pancreas are the 

major organs most commonly affected. Hence, patients 

can	have	manifestations	of	cirrhosis,	adrenal	insufficiency,	
heart failure, or diabetes. The iron can also get deposited 

into joints leading to arthritis. It appears that ankle joints 

are at higher risk – not a place arthritis typically affects.2 

Men are more commonly affected. The classic description 

of “bronzed diabetes” presentation is rare now due to 

earlier diagnosis.3 Iron overload need not necessarily 

progress to organ dysfunction and many may be otherwise 

asymptomatic. Regular phlebotomy is the mainstay of 

treatment. Patients could be on chelating agents such as 

desferrioxamine.

For patients having local anaesthesia (LA), the potential 

considerations are coagulation abnormalities if there 

is concurrent liver dysfunction. History and physical 

examination should give a reasonable idea about the 

functional status of patient. Objective assessment with 

echocardiogram will be helpful if there is evidence of any 

limitation. ECG should pick up any cardiac conduction 

abnormalities. An increased susceptibility to siderophilic 

microorganisms such as E.coli, Klebsiella, Listeria etc. has 

been proposed.4  

Blood transfusions are to be avoided in HH but this 

is generally not an issue in ophthalmic surgery. It has 
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been suggested that desferrioxamine be stopped as the 

transient febrile reaction associated with its use could 

complicate the differential diagnosis of postoperative 

infections.5 In practice, febrile reaction is rare in someone 

on long term treatment. However, if patient develops a 

fever postoperatively, then consideration must be given 

to pausing it as certain infections such as Yersinia have 

been noted in patients having desferrioxamine.6 A history of 

easy bruising or bleeding is usually related to concomitant 

coagulation	factor	deficiency	(e.g.	vitamin	K)	and	needs	to	
be investigated and corrected preoperatively.

There has been a case report of HH affecting the 

larynx which presented as throat pain, dysphagia, and 

hoarseness.7 Diagnosis was made after biopsy under an 

uneventful GA.

Animal	 study	 has	 shown	 that	 ketamine	 and	 sevoflurane	
disturbed iron homeostasis leading to iron overload in 

hippocampus	and	potentially	inducing	cognitive	deficits.8 It 
is hypothesized to be due to an iron-dependent regulated 

cell death process termed ferroptosis. Iron chelator 

attenuated	 the	 ferroptosis	 and	 further	 cognitive	 deficits.	
Of note, ketamine was given at a dose of 75 mg/kg 

intraperitoneally	 and	 sevoflurane	 at	 3%	 for	 2	 h	 daily	 for	
three days. Whether the results can be extrapolated to 

humans is debatable.

HH patients can present with a wide spectrum of symptoms 

ranging from asymptomatic to multiple organ dysfunction. 

The systemic reserve and presentation will determine the 

anaesthesia options. 
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Short Communication 

INTrOduCTION

The use of intraocular gas is now a well-established practice 

in vitreo-retinal surgery for retinal detachment and macular 

hole.1 Gas is used for ‘internal tamponade’ primarily due 

to their high surface tension properties. The gas bubble 

prevents	 movement	 of	 fluid	 through	 retinal	 breaks	 while	
chorioretinal adhesions (created from laser or cryotherapy) 

have time to form. The same surface tension contributes to 

the high success rate of macular hole closure, by helping 

push the edges of a macular hole together, allowing a 

permanent adhesion to be created. Their use in the anterior 

chamber for endothelial keratoplasties has also become 

popular recently.2 The gas bubble is naturally absorbed 

over a period of time, depending on the individual gas 

used, with larger molecular weight molecules remaining in 

the eye for longer. Certain precautions must be taken while 

the gas is still present. 

INTrAOCuLAr gAS

Ohm	 performed	 the	 first	 intravitreal	 air	 injection	 for	 the	
management of retinal detachment in 1911.3 The main 

limitation with the use of air for internal tamponade is its 

rapid absorption. Small bubbles did not effectively aid 

closure of retinal breaks. Consequently, internal tamponade 

with air fell out of favour and was surpassed by scleral 

buckling techniques during the 1950s. The use of sulphur 

hexafluoride	 (SF
6
) to provide a longer acting gas bubble 

was	first	proposed	by	Norton	in	1973.4 Since then various 

other	 gases	 have	 been	 proposed,	 with	 perfluoropropane	
(C

3
F

8
) being used when a longer duration is required. Kelly 

and Wendel pioneered modern macular hole surgery in 

1991 when they proposed management with pars plana 

vitrectomy and intraocular gas tamponade.5

NITrOuS OxIde

The	use	of	nitrous	oxide	as	an	anaesthetic	agent	was	first	
reported by Horace Wells in 1844, who described its use in 

dental operations in Hartford, USA.6 It was not until 1961 

when the use of 50:50 mixture of nitrous oxide and oxygen 

was	first	published	by	Michael	Tunstall.		

The ‘second gas effect’ of nitrous oxide to hasten onset of 

inhalational	induction	is	well	known	and	was	first	described	
in 1964 by Epstein et al.7 This was an important development 

when agents such as ether and halothane were used. 

By	 comparison,	 sevoflurane	 has	 much	 faster	 onset	 of	
action, and the need for nitrous oxide is less important. 

Nevertheless, it is still widely used as part of a inhalational 
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induction	 technique	 (in	 combination	 with	 sevoflurane)	 in	
paediatric patients. Nitrous oxide also reduces the volatile 

agent concentration required for anaesthesia, a property 

that is considered useful in very ill patients who require 

emergency surgery.

Use of nitrous oxide is not restricted to the hospital 

environment, but also occurs in the community, often 

administered by ambulance crew for pain relief in bone 

fractures and minor procedures in GP practices. Illicit use 

of nitrous oxide as “laughing gas” is a reported form of 

substance abuse.

Nitrous	oxide	is	very	soluble	and	diffuses	into	a	gas-filled	
space 30 times faster than nitrogen. Hence it is risky in 

a patient with tension pneumothorax, where it can diffuse 

into the thoracic cavity, increasing intrathoracic pressure 

and potentially leading to cardiac arrest. This is a potential 

problem in a patient presenting for surgery with multiple 

trauma. 

gAS IN eye ANd The uSe OF NITrOuS OxIde

If nitrous oxide is inadvertently administered to a patient 

with	intraocular	gas,	it	will	diffuse	into	the	gas-filled	space	
in the eye, resulting in bubble expansion and elevated 

intraocular pressure. In the conscious patient, this would 

cause	significant	discomfort	or	pain,	along	with	nausea	and	
vomiting. A prolonged and sustained increase in intraocular 

pressure can occlude the blood supply to the retina and 

optic nerve with the potential for irreversible visual loss.8 

The incidence of such complications form expansile gas 

is hard to accurately quantify because surveys are often 

subject to reporting bias. However, there are several 

published case reports in the past 30 years describing such 

scenarios.9 

SAFeTy MeASureS

Safeguards have been developed over the past years to 

reduce such instances. These include patient education, 

clinical alerts issued by medical colleges, and Gas in Eye 

Alert wristbands. The Royal College of Ophthalmologists 

issued a Safety Alert on 18th December 2018 with regards 

to the use of nitrous oxide in the presence of medical gas 

in eye. The wristbands are supplied by the medical gas 

companies and there are no national standards on their 

design. They vary in colour and the warning information is 

often	 in	small	 font	making	 them	difficult	 to	 recognise	and	
understand.
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British Ophthalmic Anaesthesia Society and the Royal 

College of Ophthalmologists have agreed on a universal 

design for a national Gas in Eye Alert Wristband and Card. 

These are in black print on a yellow background (Figs. 

1-6). There are easy to understand symbols with warnings 

to avoid nitrous oxide, high altitude, and air travel. The 

card also advises against deep sea diving and hyperbaric 

chamber use. It also states the expected time the gas 

bubble will remain within the eye. These safety devices 

were launched in late 2019 and are available free of charge 

to all NHS Trusts via British Oxygen Company (BOC). It 

is hoped that in addition to good patient education about 

intraocular gas, these measures will further enhance patient 

safety. 

Figs 1-6. The alert card and wristband
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