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Introduction

Irvine-Gass syndrome is a macular edema that develops following eye surgery. It was
first described clinically in 1953 by Irvine" in his Proctor lecture, then characterized
angiographically by Gass and Norton in 1966, Maumenee then referred it to as
Irvine-Gass syndrome. It is the most common cause of postoperative decrease in
visual acuity and represents a real therapeutic challenge. It may occur after surgery
without complications but generally appears following intraoperative complications.

Epidemiology

Several studies have assessed the incidence of pseudophakic cystoid macular edema
(CME) over the years, however, data is highly variable®. Indeed, this incidence
depends mainly on the clinical definition, angiography, or OCT (optical coherence
tomography) of Irvine-Gass Syndrome.

Clinically significant CME with decrease in visual acuity and metamorphopsia is only
found in 1-2% of patients with a peak incidence occurring on average 6 weeks post
surgery while subclinical CME, i.e. CME without visual impact, is found in about
30% of patients on angiography and in 11-41% of patients on OCT despite
preventive treatment®™®,

Through improvements in phacoemulsification techniques, including a major decrease
in incision size, incidence has significantly decreased and now ranges between 0.1
and 1.95%""® with clinical impact.

Incidence increases slightly in case of intraoperative complications. Identified risk
factors include capsular rupture(g) and the use of iris retractors. The presence of an
epiretinal membrane, vein occlusion, uveitic or diabetic background(lo), or the use of
eye drops containing prostaglandins(4) increase the incidence of pseudophakic CME.

Pathophysiology




The pathophysiology of the Irvine-Gass syndrome is poorly understood but the cause
is likely to be multifactorial. Several pathophysiological models have been proposed
to explain the occurrence of postoperative CME; to date, an inflammatory origin
seems more likely. Indeed, surgery results in a significant release of inflammatory
mediators, including arachidonic acid, source of the inflammatory cascade,
proinflammatory cytokines, lysozyme or VEGF. This leads to an impairment of the
blood-retinal barrier and an increase in vascular permeability''”. Then, fluids
accumulate on the outer plexiform layer and inner nuclear layer forming cystic spaces

that may form large fluid-containing cavities"'?.

A mechanical origin has also been put forward to explain postoperative CME. Indeed,
the vitreous traction force exerted on the macula during surgery may encourage the
development of a CME"®. The emergence of phacoemulsification has significantly
reduced these traction forces in comparison to extracapsular extraction techniques
which also explains the lower incidence of pseudophakic CME due to improvements
in surgical techniques'?.

Diagnostic methods

As originally described by Gass, pseudophakic CME appears 4 to 12 weeks post
surgery''”, with a peak expected around week 6.

Diagnosis is generally clinical. The patient describes a loss in vision, generally mild,
of about 20/40, inconsistently associated with metamorphopsia. Examination of the
anterior segment shows a white eye with minimal anterior chamber inflammation.
Fundus examination reveals an isolated CME without hemorrhage, drusen or vascular
anomaly.

Some paraclinical examinations can help the diagnosis. The OCT shows cystoid
spaces sometimes with a limited retrofoveal detachment of the photoreceptors. In
some cases, mere thickening of the macula is identified"'®. At a time when OCT has
become common practice, differentiating subclinical CME without functional impact
from CME with functional impairment is critical to therapeutic decision-making®™. In
most cases, subclinical CME spontaneously regresses, at which point only close
monitoring will be required.

The early phases of fluorescein angiography!'” show macular leakage. The presence
of a papillary leakage is common. This finding is useful in the differential diagnosis
of the Irvine-Gass syndrome with diabetic CME that only very rarely shows papillary
leakage. However, this examination is not necessarily required for the diagnosis. By
contrast, when inflammatory signs such as hyalitis and/or vasculitis are present or
when the disease is refractory, angiography becomes essential, in particular before
treatment enhancement. Obviously, in case of uveitis, an etiological assessment is
required prior to any treatment.

In routine practice, pseudophakic CME is defined by a recent functional impairment
reported by the patient and is associated with a macular edema visible on fundus
examination, confirmed by OCT.



Therapeutic management

1/ Preventive treatment:

The use of anti-inflammatory eye drops, combining topical NSAIDs and
corticosteroid eye drops, helps reduce the incidence of the Irvine-Gass syndrome by
limiting postoperative inflammation'".

Two topical NSAIDs have been granted a marketing authorization (MA) in the
prevention of postoperative pseudophakic CME: flurbiprofen (Ocufen®) at a dosage
of 1 drop into the conjunctival bag every 4 hours for 5 weeks, and nepafenac
(Névanac®) at a dosage of 1 drop into the conjunctival bag of the operated eye, 3
times a day, starting on the day before cataract surgery then continued on the day of
surgery and up to 60 days after surgery at the physician's discretion. An additional
drop should be administered 30-120 minutes before surgery.

Four other NSAIDs may be used as part of the MA for the prevention of inflammation
usually triggered by surgery: ketorolac (Acular®™)"'® at a recommended dosage of 1 to
2 drops 4 to 6 times a day for 21 days, starting 24 hours before surgery, and
indomethacin (Indocollyre®)®” 4 to 6 times a day to be started 24 hours before
surgery. The latter appears to be as effective as ketorolac but is better tolerated®”.
Bromfenac (Yellox") is recent and has the major advantage of only being instilled
twice a day. The treatment starts the day after cataract surgery and only lasts 2 weeks.
The last NSAID eye drops to be approved for this preventive indication in France is
diclofenac (Dicloced®), at a dosage of 3 to 5 times a day for a maximum of 4 weeks,
to be started 3 hours prior cataract surgery.

Preventive treatment with topical NSAIDs for one month and topical corticosteroids
for 15 days is usually used, but other protocols are available.

2/ Curative treatment:

To date, no randomized therapeutic study has been conducted to assess the course of
action for the Irvine-Gass syndrome. Managing the Irvine-Gass syndrome is a true
treatment escalation.

A treatment combining the off-label use of oral acetazolamide (Diam0x®) with topical
NSAIDs is generally used as first-line therapy. Acetazolamide increases the retinal
pigment epithelium pump function through the inhibition of carbonic anhydrase®".
Usual dosage is highly variable depending on the authors, ranging from 4 tablet 4
times a day to 3 tablets of 250 mg of acetazolamide per day, most often with
progressive decrease over a 1 to 3 month period. Acetazolamide is conventionally
associated with NSAID eye drops for the whole duration of the treatment. Several
publications have shown the efficiency of this association*>>?.

However, many adverse events are related to acetazolamide. The presence of an
excessive fatigue, cramps or unpleasant tingling described by the patients, are source
of non-compliance, resulting in an early recurrence of the CME upon treatment
discontinuation. Regarding the use of topical NSAIDs as a curative treatment, a meta-
analysis has shown that their use was beneficial for the treatment of chronic CME"Y.



As a second-line therapy, various treatments may be used. We reiterate the
importance at this stage to rule out a differential diagnosis, including uveitis, by
performing at least a fluorescein and indocyanine green angiography before any
treatment enhancement.

Corticosteroids are frequently administered in the treatment of the Irvine-Gass
syndrome. Indeed, corticosteroids block the release of arachidonic acid and,
consequently, the inflammatory cascade. They also act on other inflammatory
mediators such as interleukins or VEGF. They would also encourage fluid
reabsorption by the retinal pigment epithelium.

The efficiency of off-label subtenon injection of triamcinolone has been shown.
Off-label intravitreal injections of triamcinolone have also shown their
efficiency in the treatment of diabetic or uveitic macular edema and after
ophthalmic surgery>®. However, recurrences are common from 6 weeks to 3
months with variable efficiency of re-injections. In addition, the occurrence of
serious complications such as hypertonia or pseudo-endophthalmitis makes it a
limited indication.

Invravitreal corticosteroid implants (Ozurdex®) are biodegradable implants
delivering 700 micrograms of dexamethasone in the vitreous. Their efficiency
has been demonstrated in a phase II study on uveitic macular edema conducted
on 27 patients with Irvine-Gass syndrome. This study has shown an
improvement of visual acuity in 54% of patients by over 15 letters after a 3-
month follow—upm).

The European and US MA of Ozurdex” states that it is indicated for the
treatment of adult patients with posterior segment inflammation such as non-
infectious uveitis. However, the inflammatory pathophysiological mechanism of
the Irvine-Gass syndrome could be assimilated to a posterior segment
inflammation. Nevertheless, it should only be used as second-line therapy.

The EPISODIC study(zg) 1s a recent national, multicentric, retrospective series
assessing the efficiency and safety of Ozurdex in 50 patients with pseudophakic
CME resisting first-line therapy. A mean VA gain of 15.7 and 7.4 letters was
obtained, respectively, after a 2- and 4-month follow-up. Less than 50% of
patients experienced an anatomical and/or functional recurrence within 5.1
months with a similar efficiency profile after a second injection. In this study,
less than 20% of patients experienced intraocular hypertonia (16% with IOP >25
mmHg) treated and controlled with eye drops alone. Based on these results, the
use of Ozurdex appears interesting in this indication. In practice, it seems
reasonable to wait three months before administering the first intravitreal
injection, although some refractory and/or severe cases may benefit from an
injection of Ozurdex after a 1 month of treatment. The same applies in the event
of an intolerance or contraindication to acetazolamide with inefficiency of
NSAID eye drops. Theoretically, the longer it takes to receive appropriate care,
the less likely are the chances of functional recovery.

Off-label anti-VEGEF intravitreal injections may be used in the event of failure
or contraindications to corticosteroid intravitreal injections. Their efficiency in



this indication, however, remains controversial. A series carried out on 16 eyes
has shown no benefit in treating the refractory CMEs with first-line therapy'*”,
while another series conducted on 10 patients has shown a gain of 2 ETDRS

lines with a decrease in macular thickness®?.

e Surgical treatment may be required in the event of capsule rupture with
vitreous loss. Performing anterior vitrectomy associated with triamcinolone
injection during cataract surgery with capsule rupture reduces the risk of
CME®". Once the CME formed, posterior vitrectomy with internal limiting
membrane peeling and reconstruction of the anterior segment may reduce or
resolve the CME.

e When predisposing background or risk factors are present, it is essential to
also treat the cause. The discontinuation of prostaglandin eye drops may help
reduce the CME although this data is still controversial. Controlling diabetes
and blood pressure is essential for diabetic patients. Similarly, controlling
inflammation is necessary in patients with uveitis. In case of ischemic vein
occlusion, treatment of the ischemia with pan-photocoagulation should be
performed during the preoperative period in order to limit inflammation and,
consequently, the Irvine-Gass syndrome.

Conclusion

The Irvine-Gass syndrome is a true therapeutic challenge. On the one hand, patients
expect immediate visual recovery after cataract surgery and, on the other hand, the
persistence of chronic macular edema is at risk of permanent sequelae.

Despite the spontaneous improvement of over 80% of cases of pseudophakic CME,
therapeutic management is still very unclear.

While first-line therapy is effective in most patients, persistence of edema beyond the
third month requires treatment adjustment.

It is important to reiterate, however, that so far most treatments are used off-label in
this indication.

In practice, it is recommended to use a preventive peri-operative treatment combining
NSAID eye drops, initiated a few days before surgery or on the day of surgery, and
corticosteroid eye drops.

In case of obvious CME with visual loss, curative treatment should be considered.
First-line therapy combines acetazolamide per os with a topical NSAID. In the event
of failure of a well-managed treatment over a period of 1 to 3 months or an
intolerance or contraindications, a therapeutic switch is recommended. The off-label
subtenon or subconjunctival injection of triamcinolone is effective. The use of a
dexamethasone implant in this indication appears to be an interesting new therapeutic
option for refractory CME:s. It indeed often allows for an early and sustainable
resolution, preventing the appearance of permanent macular alterations.



References

1. Irvine SR. A newly defined vitreous syndrome following cataract surgery. Am J
Ophthalmol 1953;36:599-619.

2. Gass JD, Norton EW. Cystoid macular edema and papilledema following cataract
extraction. A fluorescein fundoscopic and angiographic study. Arch Ophthalmol
1966;76:646-61.

3. Flach AJ. The incidence, pathogenesis and treatment of cystoid macular edema
following cataract surgery. Trans Am Ophthalmol Soc 1998;96:557-634.

4. Henderson BA, Kim JY, Ament CS, Ferrufino-Ponce ZK, Grabowska A, Cremers
SL.Clinical pseudophakic cystoid macular edema. Risk factors for development and
duration after treatment. J Cataract Refract Surg 2007;33:1550-8.

5. Perente I, Utine CA, Ozturker C, et al. Evaluation of macular changes after
uncomplicated phacoemulsification surgery by optical coherence tomography. Curr
Eye Res 2007;32(3):241-247.

6. Shelsta HN, Jampol LM. Pharmacologic therapy of pseudophakic cystoid macular
edema: 2010 update. Retina 2011;31(1):4-12.

7. Schmier JK, Halpern MT, Covert DW, Matthews GP. Evaluation of costs for
cystoid macular edema among patients after cataract surgery. Retina 2007;27:621-8.

8. Packer M, Lowe J, Fine H. Incidence of acute postoperative cystoid macular edema
in clinical practice. J Cataract Refract Surg 2012;38:2108-11.

9. Frost NA, Sparrow JM, Strong NP, Rosenthal AR. Vitreous loss in planned
extracapsular cataract extraction does lead to a poorer visual outcome. Eye (Lond)
1995;9 ( Pt4):446-51.

10. Elgohary MA, McClluskey PJ, Towler HM. Outcome of phakoemulsification in
patients with uveitis. Ophthalmology 1999;106:710-22

11. Smith RT, Campbell CJ, Koester CJ, Trokel S, Anderson A. The barrier function
in extracapsular cataract surgery. Ophthalmology. 1990 Jan;97(1):90-5.

12. Xu H, Chen M, Forrester JV, Lois N. Cataract surgery induces retinal
proinflammatory gene expression and protein secretion. Invest Ophthalmol Vis Sci
2011;52:249

13. Mentes J, Erakgun T, Afrashi F, Kerci G. Incidence of cystoid macular edema
after uncomplicated phacoemulsification. Ophthalmologica. 2003 Nov-
Dec;217(6):408-12.

14. Oshika T, Yoshimura K, Miyata N. Postsurgical inflammation after
phacoemulsification and extracapsular extraction with soft or conventional intraocular
lens implantation. J Cataract Refract Surg. 1992 Jul;18(4):356-61.

15. Gass JD. Stereoscopic Atlas of Macular diseases, diagnosis and treatments.; 1997.



http://www.ncbi.nlm.nih.gov/pubmed?term=Smith%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=2314850
http://www.ncbi.nlm.nih.gov/pubmed?term=Campbell%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=2314850
http://www.ncbi.nlm.nih.gov/pubmed?term=Koester%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=2314850
http://www.ncbi.nlm.nih.gov/pubmed?term=Trokel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=2314850
http://www.ncbi.nlm.nih.gov/pubmed?term=Anderson%20A%5BAuthor%5D&cauthor=true&cauthor_uid=2314850
http://www.ncbi.nlm.nih.gov/pubmed/2314850
http://www.ncbi.nlm.nih.gov/pubmed?term=Mentes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=14573973
http://www.ncbi.nlm.nih.gov/pubmed?term=Erakgun%20T%5BAuthor%5D&cauthor=true&cauthor_uid=14573973
http://www.ncbi.nlm.nih.gov/pubmed?term=Afrashi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=14573973
http://www.ncbi.nlm.nih.gov/pubmed?term=Kerci%20G%5BAuthor%5D&cauthor=true&cauthor_uid=14573973
http://www.ncbi.nlm.nih.gov/pubmed?term=Kerci%20G%5BAuthor%5D&cauthor=true&cauthor_uid=14573973
http://www.ncbi.nlm.nih.gov/pubmed?term=Oshika%20T%5BAuthor%5D&cauthor=true&cauthor_uid=1501087
http://www.ncbi.nlm.nih.gov/pubmed?term=Yoshimura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=1501087
http://www.ncbi.nlm.nih.gov/pubmed?term=Miyata%20N%5BAuthor%5D&cauthor=true&cauthor_uid=1501087
http://www.ncbi.nlm.nih.gov/pubmed/?term=postsurgical+inflammation+after+phacoemulsification+and+extracapsular+extraction+with

16. Perente I, Utine CA, Ozturker C, et al. Evaluation of macular changes after
uncomplicated phacoemulsification surgery by optical coherence tomography. Curr
Eye Res 2007;32:241-7.

17. Ursell PG, Spalton DJ, Whitcup SM, Nussenblatt RB. Cystoid macular edema
after phacoemulsification: relationship to blood-aqueous barrier damage and visual
acuity. J Cataract Refract Surg 1999;25:1492-7

18. Rossetti L, Chaudhuri J, Dickersin K. Medical prophylaxis and treatment of
cystoid macular edema after cataract surgery. The results of a meta-analysis.
Ophthalmology 1998;105:397-405.

19. Wittpenn JR, Silverstein S, Heier J, Kenyon KR, Hunkeler JD, Earl M. A
randomized, masked comparison of topical ketorolac 0.4% plus steroid vs steroid
alone in low-risk cataract surgery patients. Am J Ophthalmol 2008;146:554-60.

20. Weber M, Kodjikian L, Kruse FE, Zagorski Z, Allaire CM. Efficacy and safety of

indomethacin 0.1% eye drops compared with ketorolac 0.5% eye drops in the
management of ocular inflammation after cataract surgery. Acta Ophthalmol
2013;91:e15-21.

21. Marmor MF, Maack T. Enhancement of retinal adhesion and subretinal fluid
resorption by acetazolamide. Invest Ophthalmol Vis Sci 1982;23:121-4

22. Catier A, Tadayoni R, Massin P, Gaudric A. [Advantages of acetazolamide
associated with anti-inflammatory medications in postoperative treatment of macular
edema]. J Fr Ophtalmol 2005;28:1027-31.

23. Cox SN, Hay E, Bird AC. Treatment of chronic macular edema with
acetazolamide. Arch Ophthalmol 1988;106:1190-5.

24. Weene LE. Cystoid macular edema after scleral buckling responsive to
acetazolamide. Ann Ophthalmol 1992;24:423-4.

25. Thach AB, Dugel PU, Flindall RJ. A comparison of retrobulbar versus sub-
Tenon's corticosteroid therapy for cystoid macular edema refractory to topical
medications. Ophthalmology 1997;104:2003-2008.

26. Jonas JB, Sofker A. Intraocular injection of crystalline cortisone as adjunctive
treatment of diabetic macular edema. Am J Ophthalmol 2001;132:425-7.

27. Williams GA, Haller JA, Kuppermann BD, et al. Dexamethasone posterior-
segment drug delivery system in the treatment of macular edema resulting from
uveitis or Irvine-Gass syndrome. Am J Ophthalmol 2009;147:1048-54, 54 e1-2.

28. Bellocq D, Korobelnik JF, Burillon C, Voirin N, Dot C, Souied E, Conrath J,
Milazzo S, Massin P, Baillif' S, Kodjikian L. Effectiveness and safety of
dexamethasone implants for post-surgical macular oedema including Irvine-Gass
syndrome: the EPISODIC study. Br J Ophthalmol 2015;0:1-5.
doi:10.1136/bjophthalmol-2014-306159

29. Spitzer MS, Ziemssen F, Yoeruek E, Petermeier K, Aisenbrey S, Szurman P.
Efficacy of intravitreal bevacizumab in treating postoperative pseudophakic cystoid
macular edema. J Cataract Refract Surg 2008;34:70-5.

30. Barone A, Russo V, Prascina F, Delle Noci N. Short-term safety and efficacy of
intravitreal bevacizumab for pseudophakic cystoid macular edema. Retina
2009;29:33-7.



31. Kasbekar S, Prasad S, Kumar BV. Clinical outcomes of triamcinolone-assisted
anterior vitrectomy after phacoemulsification complicated by posterior capsule
rupture. J Cataract Refract Surg 2013;39:414-8.

MANAGEMENT OF IRVINE-GASS SYNDROME
Phaco. without complication

- ” Reconstruction of the anterior segment +/-
Toplqal NSAID (MAT) posterior vitrectomy and ILM peeling as a
+ Acetazolamide per os (off-label use) first-line therapy to be discussed

v . L
: e If failure or Cl to corticosteroids Intravitreal injection of
Corticosteroid injection === > anti-VEGF or anti-TNF

a (off-label use)

s/ Subcutaneous injection of
Interferon a-2a (off-label use)
Ozurdex (dexamethasone Triamcinolone
implant): intravitreal (off-label use): subtenon
injection (MA?) or subconjunctival _
Pr Kodjikian, October 2015,
SFO information sheet

When a predisposing background or risk factors are present, it is essential to also treat the cause: discontinuation of
prostaglandin eye drops, controlled diabetes and blood pressure, controlled inflammation in patients with uveitis, preoperative
pan-photocolagulation in case of ischemic vein occlusion




