
C
ataract surgery is the most 
common elective surgical 
procedure in the UK [1], with 
in the region of 350,000 

cases being conducted each year. With 
an ageing population, this figure will 
only continue to rise over time.

Cataract surgery is associated with 
a low risk of serious complications 
and with recent advancements 
in technology and the surgical 
procedure itself, this safety profile is 
only expected to improve. However, 
no matter how sophisticated the 
technology, how good the surgery 
and how perfect the patient, any 
complications that might occur can 
be minimised if the postoperative 
treatment of the patient is optimised. 

Cystoid macular oedema is a 
relatively common condition and 
when its aetiology is related to the 
cataract surgery itself, it is known as 
Irvine Gass Syndrome or pseudophakic 
cystoid macular oedema. This 
complication is the most common 
cause of visual loss following cataract 
surgery [2], and although it is usually 
self-limiting, in cases of chronic, 
persistent or recurrent forms of the 
disorder, photoreceptor damage with 
permanent deterioration of central 
vision can ensue [3]. 

Irvine Gass Syndrome was first 
reported in 1953 by Dr AR Irvine and 
then later confirmed by Dr JD Gass 
in 1969 through utilisation of the 
invasive procedure, fundus fluorescein 

angiography (FFA). Its nomenclature is 
therefore derived from these important 
contributors to ophthalmology [4,5].

Risk factors
Risk factors for developing the disorder 
include a number of pre-existing 
systemic and ocular conditions such 
as diabetes mellitus and uveitis, 
in addition to any complications 
occurring during the surgical procedure 
itself such as iris damage, capsular 
rupture or vitreous loss. The presence 
of diabetes mellitus, even in the 
absence of any diabetic retinopathy, 
has been proven to increase the risk 
of the development of this disorder 
significantly [6]. 

Diagnosis
Diagnosis of this painless condition is 
made through observation of swelling 
or thickening of the central retina (at 
the macula) and can be determined 
through either direct observation, 
the invasive technique of fundus 
fluorescein angiography or through 
the newest innovation to assist in 
the detection of this disorder, optical 
coherence tomography (OCT). 

Slit-lamp biomicroscopy reveals 
an irregular foveal light reflex, retinal 
thickening and / or intraretinal 
cysts in the foveal region whilst 
the findings observed with fundus 
fluorescein angiography and OCT show 
characteristic appearances associated 
with the disorder. The advent and 

utilisation of OCT technology which 
provides high resolution, cross-
sectional and real-time images of the 
macula region has heralded an increase 
in the sensitivity and specificity of 
the detection of the condition. The 
incidence of cystoid macular oedema 
being reported using OCT is as high as 
14% in post-cataract patients [7]. This 
increase in sensitivity in the diagnosis 
of the disorder provides support for 
the routine use of this non-invasive, 
objective measure in the assessment 
of post-cataract patients. Moreover, it 
could be argued that the specificity in 
detection would be further enhanced 
if OCT was conducted both pre 
and postoperatively, in the case of 
adequate imagery being possible in 
the presence of any lenticular opacity. 
Using this objective measure in this 
way would help to ensure the correct 
diagnosis of the disorder, and to 
rule out the presence of pre-existing 
macula disease that may not be 
detectable through direct observation, 
but that may be mistaken for forms of 
Irvine Gass Syndrome post-surgery. 
Indeed this is supported by some 
members of the ophthalmology 
community to assist in improving 
patient care and allowing for improved 
counselling and management of 
patient expectations post-surgery [8]. 

The onset of post-surgical macular 
oedema or Irvine Gass Syndrome 
usually occurs around four to 12 weeks 
post-surgery with the incidence of 

a b c
Figure 1: Typical case of Irvine Gass Syndrome as seen using a) biomicroscopy, b) optical coherence tomography (OCT), and c) fundus fluorescein angiography (FFA). (Images provided by the author.)
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it peaking at four to six weeks. The 
duration of the condition assists in the 
classification of the disorder with it 
either being acute or chronic in nature. 
The more persistent it is, however, the 
worse prognosis it has for the patient’s 
long-term visual function [6]. Most 
cases recover spontaneously with 80% 
of cases resolving within three to 12 
months [9].

Pathogenesis
The pathogenesis of the disease is 
related to the surgical trauma itself 
which initiates an inflammatory 
response. Surgically induced anterior 
segment inflammation and disruptions 
to the blood aqueous barrier result in 
the release of inflammatory mediators. 
These then go on to diffuse through the 
vitreous to the retina where they cause 
disruption to the blood retinal barrier, 
which then leads to the accumulation 
of fluid in the perifoveal retina causing 
this oedema [10].

Treatment
Currently there are no firmly 
established treatment protocols for 
the prophylactic prevention of cystoid 
macula oedema in post-cataract 
patients. In fact, current focus lies on 
the treatment of the disorder once 
the fluid has accumulated, vision 
has deteriorated and the diagnosis 
of cystoid macular oedema has been 
made. The treatment goal then lies 
in the reduction in the inflammatory 
response to try to reduce the retinal 
thickening and swelling and to 
restore vision to the patient. The 
rationale of treating patients with 
Irvine Gass Syndrome is to inhibit the 
inflammatory cascade, and as such 
first line treatment modalities include 
the use of topical corticosteroids and 
non-steroidal anti-inflammatory drugs 
(NSAIDS) [11]. In addition carbonic 
anhydrase inhibitors and anti-VEGF 
agents can also be considered for the 
treatment of the disorder and will 
be briefly discussed in this overview 
although these are generally not used 
as first line treatment options for these 
patients.

Carbonic anhydrase inhibitors
Carbonic anhydrase inhibitors have 
been used in the treatment of cystoid 
macular oedema for some time. These 
agents work by stimulating the passage 
of fluid across the retinal pigment 
epithelium from the sub-retinal space 
to the choroid, thereby reducing 

the amount of fluid accumulation 
and thus the degree of oedema. The 
carbonic anhydrase inhibitors induce 
acidification of the sub-retinal space, 
increasing the fluid absorption through 
the retinal pigment epithelium and 
choroid [3]. Side-effects experienced 
with these drugs, however, are high and 
therefore place limitations on their use.

Anti-VEGF
Anti-VEGF treatments have 
represented a significant evolution in 
the treatment of age-related macular 
degeneration, and its efficacy in other 
ocular neovascular disorders shows 
promise. VEGF is a critical mediator 
in neovascularisation throughout the 
body, but it has also been found to 
play a part in the inflammatory and 
permeability of the capillaries that 
all contribute to the development 
of cystoid macular oedema. Studies 
investigating its use in the treatment 
of this disorder have revealed 
improvements in chronic or persistent 
versions of the condition [12].

Topical corticosteroids
Topical corticosteroids used to 
treat ocular inflammation include 
betamethasone, dexamethasone, 
flurometholine and prednisolone, 
all of which inhibit the enzyme 
phospholipase A2, an inflammatory 
mediator, which in turn reduces 
inflammation and pain. However, 
these steroids can be associated with 
side-effects including increases in the 
intraocular pressure, slowing of wound 
healing and increased risks of ocular 
infection [13]. Another consideration 
in the long-term use of these steroids 
for chronic forms of the disease are 
the complications associated with 
its prolonged use, including corneal 
thinning and the increased risk of 
infection through changes in the 
normal immune response of the eye.

Non-steroidal anti 
inflammatory drugs (NSAIDS)
NSAIDS also inhibit inflammation 
and pain but they do this through 
inhibition of the cyclooxygenase (COX) 
pathway which is responsible for 
the production of the inflammatory 
mediators thromboxane and 
prostaglandin. Studies have proven the 
efficacy of these agents in controlling 
inflammation in the anterior segment 
post cataract surgery [14].

NSAIDs available for use in the 
treatment of Irvine Gass Syndrome 

include Ketorolac, Bromfenac, 
Diclofenac and the newest addition to 
this class of drug, Nepafanac. 

Nepafenac (Nevanac®) was 
approved in the European Union on 
12 November 2007 for the prevention 
and treatment of postoperative pain 
and inflammation associated with 
cataract surgery in adults. In February 
2012 a further indication was granted 
by the European Medicines Agency for 
its use in reducing the risk of macular 
oedema associated with cataract 
surgery in diabetic patients. Nevanac® 
is a cyclooxygenase inhibiting drug 
with anti-inflammatory and analgesic 
properties. It is a NSAID but has been 
proven to have greater bioavailability, 
target specificity and superior 
penetration when compared to other 
NSAIDS available in the current 
ophthalmological arena [1].

Indications of Nevanac®
Nevanac® is the first and only NSAID 
with an indication for its use to 
reduce the risk of postoperative 
cystoid macular oedema in diabetic 
patients, and as with other NSAIDS 
achieves its clinical effect through 
inhibition of the COX pathway. In order 
to decrease the risk of developing 
postoperative cystoid macular oedema 
one drop should be administered to 
the conjunctival sac of the affected 
eye three times daily starting one day 
before surgery, continuing throughout 
the operative day and then for up to 60 
days post-surgery. An additional drop 
should be administered 30-120 minutes 
prior to the surgery itself. 

In a clinical study of patients with 
diabetic retinopathy undergoing 
cataract surgery in which patients were 
randomised to either receive Nevanac® 
or a control vehicle, those patients in 
the treatment arm were more than five 
times less likely to go on to develop 
cystoid macula odema following the 
surgery, with visual acuity levels being 
maintained at a higher level than seen 
in the control groups post-surgery. 
Furthermore, assessment of the 
safety profile between the two groups 
revealed no significant differences 
between the groups [15] indicating 
superior efficacy and equivocal safety 
of this NSAID.

It is true that diabetic patients are 
at a much higher risk of suffering from 
cystoid macula oedema following 
cataract surgery compared with 
non-diabetic patients [6], begging 
the question why limit the approved 
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prophylactic use of such NSAIDS to 
only diabetic patients? When their 
incorporation into the standard 
post-cataract medical regimen could 
reduce visual loss caused by this 
complication and therefore reduce 
the financial burden on the NHS. In 
fact reports suggest that up to 75% of 
ophthalmologists in the US routinely 
prescribe NSAIDS to all their cataract 
patients with only 25% of the surgeons 
surveyed stating that their use was 
reserved to only high risk patients [16].

Using NSAIDS 
prophylactically to reduce the 
risk of Irvine Gass Syndrome 
The efficacy of NSAIDS in the treatment 
of cystoid macular oedema has 
been reported with studies showing 
superiority in the performance of 
NSAIDS over corticosteroids [17]. 
Furthermore, there have been reports 
to support the use of NSAIDs in 
the post-surgical management of 
inflammation in normal-risk patients 
using a combination of one week 
steroid, and up to six weeks NSAID 
treatment [18]. In addition, this same 
group of ophthalmologists suggested 
those patients considered as being 
at higher risk, to additionally receive 
some preoperative steroid and / or 
NSAID treatment [18]. Given the link 
between the inflammatory pathway and 
the development of cystoid macular 
oedema this prophylactic treatment 
could have a positive knock on effect on 
the incidence of Irvine Gass Syndrome 
in the post-cataract population.

Cost-effectiveness
The total ophthalmic costs for patients 
diagnosed with cystoid macula oedema 
following cataract surgery have been 
reported as being significantly higher 
for those patients who go on to develop 
the disorder. A retrospective study 
conducted by Schmier et al. [19] looked 
at the cost difference in cataract 
patients diagnosed with cystoid macular 
oedema post-surgery and compared 
this to a group of healthy post-cataract 
controls. Their findings revealed a cost 
differential of 41% with the affected 
group costing more. 

We know that the development of 
Irvine Gass Syndrome is even higher 
in patients who suffer from diabetes 
mellitus [6]. Lucentis® is now widely 
used in the treatment of diabetic 
macular oedema, however, one could 
question whether the macula oedema 

that develops post phacoemulsification 
in these patients is true diabetic 
macular oedema. For cases of Irvine 
Gass Syndrome prophylactic treatment 
using a NSAID could eliminate the 
necessity for the postoperative 
treatment of the macula oedema using 
the more costly treatment options 
available. As such, prophylaxis could 
mean an overall greater cost saving to 
this group of patients.

These findings in tandem with clinical 
evidence [18] support the need for 
further analysis into the potential cost 
savings that the prophylactic use of 
NSAIDs could have. If these were used 
as part of the standard postoperative 
cataract regimen for all patients then 
the likelihood for development of 
this complication could be reduced 
universally. If the routine postoperative 
use of NSAIDS could reduce the 
incidence of this visual threatening 
disorder in a cost-effective way then 
why would you not use it as standard on 
all patients?

Considerations
Evidence confirms that cystoid macular 
oedema following phacoemulsification 
leads to decreased vision [17] and this 
could impact negatively on the quality 
of life of patients following cataract 
surgery. The primary symptom of the 
condition is the presence of blurred 
vision, but this patient group in general 
tends to be less visually aware or 
more accepting of blurred vision, 
especially given that they have had 
a cataract for a period of time that 
they may well have become used to. 
It therefore follows that this group 
of patients may incorrectly disregard 
any symptoms they have and assume 
that it is due to normal recovery, that 
the cataract has returned (however 
impossible) or that a secondary cataract 
has developed (posterior capsule 
opacification). With this in mind it could 
lead to delays in the detection of the 
disorder which, in turn, could result 
in delays in its treatment, thereby 
increasing the time to recovery and 
potentially influencing the long-term 
prognosis of the patient. Follow-up for 
low risk cataract patients means that 
this sub-set are seen less frequently, 
and as such maybe the prophylactic 
treatment of such disorders could 
provide ophthalmologists with greater 
piece of mind and confidence that their 
patient outcomes are optimal with the 
likelihood for postoperative visual loss 

being minimised. 
The NSAID, Nevanac®, is indicated 

for its use to reduce the risk of 
postoperative cystoid macular oedema 
in diabetic patients and as such its 
first line use in this patient group 
can be rationalised. For non-diabetic 
patients, however, there is no licensed 
preparation for the reduction of 
cystoid macular oedema, only for the 
reduction of pain and inflammation 
(Nevanac® (Nepafenac), Yellox 
(Bromfenac), Voltarol (Diclofenac), 
and Acular (Ketorolac)). Use of these 
drugs in the prevention or treatment 
of cystoid macular oedema is thus 
largely anecdotal. It has been reported, 
however, that both Diclofenac and 
Ketorolac are five times weaker in their 
potency when compared to Bromfenac 
[20] which may affect the NSAID 
clinicians consider for such usage. 
Furthermore, there are differences in 
reported patient comfort following 
administration of various NSAID 
drops [21] that could influence patient 
compliance and thus clinician choice. 
Consideration of all these aspects 
thus factors in on the choice of NSAID 
agent being prescribed in non-diabetic 
cataract patients. It is also of note 
that there are no formal prescribing 
recommendations for the postoperative 
NSAID regime in these patients and 
question lies over what should be 
advised. Our experience over three 
years at The Hillingdon Hospital has 
been to use Bromfenac twice per day for 
one month following surgery together 
with a tapering dose of TobraDex over 
two weeks. Since our introduction of 
the routine use of this postoperative 
medication regime, our incidence of 
confirmed cystoid macular oedema has 
been seen to decrease from 50 cases a 
year to less than five. 

It is known by the author of this 
article that there is currently an 
European Society of Cataract & 
Refractive Surgeons (ESCRS) led 
multicentre randomised control trial 
(RCT) study underway to investigate 
the relative benefits of NSAIDS as a 
prophylaxis for the prevention of Irvine 
Gass Syndrome in both diabetic and 
non-diabetic patients. PRevention of 
Macular EDema After Cataract Surgery 
(PREMED). The study is expected to 
complete in July 2015 [22]. The results 
from this study could prove interesting 
and serve as further evidence that 
prophylaxis is clinically beneficial for 
all cataract patients.
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•	 Irvine Gass Syndrome is 
the commonest cause of 
postoperative deteriorations 
in visual acuity post cataract 
surgery.

•	 Risk factors for Irvine Gass 
Syndrome include diabetes 
mellitus, uveitis and surgical 
complications.

•	 Postoperative complications 
can be minimised if the 
postoperative treatment of the 
patient is optimised.

•	 Prophylactic treatment with 
the newest of the NSAIDS, 
Nevenac®, revealed up to 
a fivefold decrease in the 
development of cystoid 
macula oedema following 
surgery.

•	 The total ophthalmic costs 
for patients diagnosed with 
cystoid macula oedema 
following cataract surgery 
have been reported as being 
significantly higher (41% 
higher) for those patients who 
go on to develop the disorder.

•	 Prophylactic treatment of 
Irvine Gass Syndrome could 
provide ophthalmologists with 
greater piece of mind.

•	 Utlising an NSAID routinely 
gives the potential to virtually 
eliminate post operation CMO.
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