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ScopeScope

�� HistoryHistory

�� IncidenceIncidence

�� PathogenesisPathogenesis

�� TreatmentsTreatments
–– NoneNone

–– SteroidsSteroids

–– AcularAcular

–– YelloxYellox

–– DiamoxDiamox

–– AntiAnti--vegfvegf

�� PreventionPrevention

�� Audit Audit 



Irvine Irvine –– GassGass SyndromeSyndrome

�� Irvine described 1Irvine described 1stst 19531953

��GassGass Norton FFA 1966 Norton FFA 1966 

�� Irvine 1976 Irvine 1976 Survey of Ophthalmology reviewSurvey of Ophthalmology review

��Over 100 Papers on the subjectOver 100 Papers on the subject

��Medicare Estimate 47% increase in Medicare Estimate 47% increase in 
cost of cataract care if patients cost of cataract care if patients 
develops CME.develops CME.

Irvine AR A newly defined vitreous syndrome following cataract surgery, interpreted according to recent concepts of the 
structure o the vitreous. AM J Ophthalol 1953 36: 599-619
Gass JD nortwon EW Cystoid macular edema and papilledema following cataract  extraction: a flluorescein fundscopic and 
angiographic study. Arch ophthalmol 1966; 76:646-681
Irvine AR Cystoid Maculopathy . Surv Ophthalmol 1976:21:1-17

2012 Reviews Conceicao Lobo Pseudophakic CME in OphthalmologicaYoshihiro in www.co-ophthalmology.com



Aetiology and Risk factorsAetiology and Risk factors

?? Type of Cataract Type of Cataract sugerysugery

?? Light toxicity Light toxicity 

?? VitreoVitreo macular tractionmacular traction

?? Inflammatory mediatorsInflammatory mediators

?? Use of Adrenaline in BSSUse of Adrenaline in BSS

?? IntracamearlIntracamearl Drugs eg CefuroximeDrugs eg Cefuroxime

?? Vitreous lossVitreous loss

?? Integrity of capsuleIntegrity of capsule

?? HypertensionHypertension

?? DiabetesDiabetes



Light Light ToxictyToxicty

�� ? To use Yellow Filter or NOT?? To use Yellow Filter or NOT?

�� Light Light occluderoccluder made no difference in made no difference in 

study. study. 

��UV Absorbing IOLS ? UV Absorbing IOLS ? 

��KraffKraff et all Effect of pupillary et all Effect of pupillary lighligh occluderoccluder on CME J on CME J CatractCatract Refract Refract 

Surgery 1996 22:770Surgery 1996 22:770--774 774 

��NagpalNagpal post op CME post op CME OphthalmolOphthalmol clinclin North Am 2001 :14 651North Am 2001 :14 651--659659



AgeAge

��Slight increase with age Slight increase with age 

Rossetti Cystoid Macuar Odema following cataract surgery. Curr Opion
Ophthalmol 2000:11:65-72



VitreousVitreous

�� PCR PCR –– Increase 10 Increase 10 –– 20%20%

�� PCR Less of increase than if Extra CapPCR Less of increase than if Extra Cap

�� Dropped Nuclei / retained nuclei Dropped Nuclei / retained nuclei 

fragmentsfragments

�� IOL exchangeIOL exchange

�� Iris IncarcerationIris Incarceration

�� Vitreous to woundVitreous to wound

�� Yag CapsulotomyYag Capsulotomy

Loewenstein Post surgical Edema Deve Ophthal Basel Karger 2010: 
47: 148-159



Glaucoma medicationGlaucoma medication

�� Latanoprost /BAKLatanoprost /BAK

–– ArcieriArcieri 2005 RCT Increased risk2005 RCT Increased risk

–– Law 2010 Retrospective 1253 eyes no Law 2010 Retrospective 1253 eyes no 

increased riskincreased risk

–– PB Stop Xalatan after, Restart if necessaryPB Stop Xalatan after, Restart if necessary

�� ? Change glaucoma medication?? Change glaucoma medication?

�� Also RVO, and Epiretinal membranes Also RVO, and Epiretinal membranes 

Increase risk Increase risk 

–– OCT prior to Ct operation. OCT prior to Ct operation. 

Wand. Cystoid Macular edema associated with ocular hypotension lipids AM J Ophthalmol 2002 133:403-405
Arcieri BAB Changes after use of Prsotaglandin analogues in …. Arch Ophthalmolo 2005 123:186-192
Law Sk, Clinical CME  after ct surgery in Glaucoma J Glaucoam 2010 18:100-104



DiabeticsDiabetics

�� Increased Risk Increased Risk 

�� Even in R0Even in R0

��Diabetic macular oedema VS IrvineDiabetic macular oedema VS Irvine--
GassGass –– CoCo--existexist

��Difficult to differentiate Difficult to differentiate vsvs DMEDME
–– Post op Hyperfluorescence of Optic disc Post op Hyperfluorescence of Optic disc 
on FFAon FFA

�� Treat DME Prior to surgeryTreat DME Prior to surgery
––On table AntiOn table Anti--VEGF/Steroids.VEGF/Steroids.

Pollack CME Following catarct surgery in patients with diabetes BJO 1992:

76: 221-224

Dowler The Natural history of CMO after Catarct surgery in diabetes. 

Ophthalmology 1999 106:663-668



Uveitis Uveitis 

��More complicated CataractsMore complicated Cataracts

–– Iris hooks, Prolonged operationsIris hooks, Prolonged operations

��Studies Studies ((BelairBelair & Ram)& Ram) show 8 to 21 even show 8 to 21 even 

50% Incidence50% Incidence

��Control Preoperative inflammationControl Preoperative inflammation

–– Pre treatment with topical steroids Pre treatment with topical steroids 

reduces risk by x7 fold. reduces risk by x7 fold. 

Ram.  Phaco with IOL in Uveitis JCRS 2010
Belair Incidnce of CME after Ct surgery with and without Iveitis using OCT.
AJO 2009 148 128-135



IncidenceIncidence

�� Depends on Methodology used to detectDepends on Methodology used to detect
–– FFAFFA

–– OCTOCT

–– Symptoms Symptoms –– Vision Vision 

�� Prophylactic NSAID, Post op NSAID/SteroidsProphylactic NSAID, Post op NSAID/Steroids

�� Intracapsular Surgery Intracapsular Surgery –– 60%60%

�� Extracapsular Surgery Extracapsular Surgery –– 2020--30%30%

�� PhacoemulsificationPhacoemulsification
–– Routine casesRoutine cases

–– Complicated cases Complicated cases -- 4 4 --13%13%
Nelson ML Managing cystoid macular edema after cataract surgery : Curr Opin Ophthalmol 2003:14:39-43
Lobo C. Pseudophakic Cystoid macular Edema Review: Ophthalmologica 2012;227;61-67



1994 St Georges Hospital Audit of 1994 St Georges Hospital Audit of 
Angiographically CMO after PCRAngiographically CMO after PCR

53531616TotalTotal

46461414NO CMONO CMO

7 (15%)7 (15%)2 (14%)2 (14%)CMOCMO

Vitreous lossVitreous lossIntact Intact 

Vitreous faceVitreous face
ECCEECCE



Ocular Complications with Cataract Ocular Complications with Cataract 
surgery in US Veterans AAO 2012surgery in US Veterans AAO 2012



StudiesStudies

3%3%1200120020102010HillingdonHillingdon

3%3%12512520112011Lee ppLee pp

4.4%4.4%

0.4%0.4%

250250

250 250 PegaptanibPegaptanib

20112011GallegoGallego--

PinazoPinazo

3.3%3.3%45,08245,0822012 2012 VeteransVeterans



ClassificationClassification

��Angiographic CME Angiographic CME –– Normal VisionNormal Vision

––Normal OCTNormal OCT

��Clinically Significant CME Clinically Significant CME 

––Reduced vision, CME on OCTReduced vision, CME on OCT

––With in 4 months of surgery Usually 4With in 4 months of surgery Usually 4--6 6 

Weeks Weeks 

�� Late on set CME > 4 monthsLate on set CME > 4 months

��Chronic CME Lasts > 6 MonthsChronic CME Lasts > 6 Months



Natural historyNatural history

��Most recovery spontaneouslyMost recovery spontaneously

�� 50% 50% -- 75% achieving improving 75% achieving improving 

vision with in 6 monthsvision with in 6 months

�� 11--3 % persist3 % persist

–– Fluid corresponds to SymptomsFluid corresponds to Symptoms

Salmon LD – Efficacy of Topical Flurbiprofen and Indomethacine in
In preventing CME JCRS 1995 21:37-81



Treatment Options Treatment Options -- NSAIDNSAID

��Multiple Reports Show effectiveness Multiple Reports Show effectiveness 

of NSAIDS of NSAIDS 

––KetorlacKetorlac

–– BromfenacBromfenac

�� Topical Corticosteroids synergisticTopical Corticosteroids synergistic

Heier Ketrolac VS prednisolone … Am cade Ophthalmology 2000 107
2034-2038



Treatment AcetazolamideTreatment Acetazolamide

��Stimulate RPE pump to pump excess Stimulate RPE pump to pump excess 

fluid out of the macularfluid out of the macular

�� Induces acidification of subretinal Induces acidification of subretinal 

space increasing fluid absorption space increasing fluid absorption 

through RPE or choroidthrough RPE or choroid

Catler et al Advantages of Acetazolomide in cme J Fr Ophthalmol

2005:28 1027-1031



PathophysiologyPathophysiology

�� Inflammatory mediators (prostaglandins, Inflammatory mediators (prostaglandins, 
cytokines ..) Induce disruption of bloodcytokines ..) Induce disruption of blood--
retinal barrier after surgery, increasing retinal barrier after surgery, increasing 
permeability form the perifoveal capillaries permeability form the perifoveal capillaries 
with resultant fluid accumulation in with resultant fluid accumulation in 
perifoveal retina. perifoveal retina. 

�� Disruption of this barrier causes fluid Disruption of this barrier causes fluid 
accumulationaccumulation

�� Though the pattern is distinctive Though the pattern is distinctive 
dependant on the cause eg Post surgery dependant on the cause eg Post surgery 
looks different to diabetic CMO or Vein looks different to diabetic CMO or Vein 
occlusion CMO.occlusion CMO.



Refractory Cases BevacizumabRefractory Cases Bevacizumab

�� VEGF well know to be associated with VEGF well know to be associated with 
break down of bloodbreak down of blood--retinal barrierretinal barrier

�� ? Role in Post op CMO?? Role in Post op CMO?

�� 2007 Pan American Collaborative group 2007 Pan American Collaborative group 
retrospective study showed 71% retrospective study showed 71% 
improvement by 2 lines at 6 months to improvement by 2 lines at 6 months to 
those pts refractive to other those pts refractive to other rxrx..
–– Well tolerated, low side effectsWell tolerated, low side effects

�� Spitzer et Al Spitzer et Al –– However found no However found no 
improvementimprovement



Bevacizumab Pan American Bevacizumab Pan American 
Collaborative Retina study groupCollaborative Retina study group

�� Patients unresponsive to other Patients unresponsive to other rxrx..

�� 71% 71% -- topical steroidstopical steroids

�� 30% Intravitreal Trimacinolone30% Intravitreal Trimacinolone

�� 29% NSAID29% NSAID

�� 13% 13% periocualrperiocualr steroidssteroids

�� 10% Systemic steroids10% Systemic steroids



VitreousVitreous

��Vitreous to the woundVitreous to the wound

––VitreolysisVitreolysis

–– VMT VMT -- VitrectomyVitrectomy



Case Study.Case Study.

�� 76 F Vision 0.12 & 0.9076 F Vision 0.12 & 0.90

�� May 2009 Left May 2009 Left phacophaco UncomnplicatedUncomnplicated Vision improved 0.26Vision improved 0.26

�� July 2009 V Keen for Right eye Vision 0.4July 2009 V Keen for Right eye Vision 0.4

�� Oct 2009 Right Phaco, Topical, Squeezing, ST4Oct 2009 Right Phaco, Topical, Squeezing, ST4

–– PCR at PCR at ChopingChoping stage. Anterior vitrectomy, Lens in sulcus stage. Anterior vitrectomy, Lens in sulcus 

–– Squeezing, Lens haptic in iris angle Squeezing, Lens haptic in iris angle –– bleedingbleeding

�� Day 1 Post op HM, Intense Topical steroidsDay 1 Post op HM, Intense Topical steroids

�� Day 7 Day 7 –– repositioned IOL, Iris Dialysis noted.repositioned IOL, Iris Dialysis noted.

�� Day 30 Day 30 –– 0.62 vision0.62 vision

�� 6 weeks 6 weeks –– 0.26 0.26 –– NO NO cmocmo

�� 12 weeks 0.5 Vision CMO 12 weeks 0.5 Vision CMO –– Acular, Diamox, MaxidexAcular, Diamox, Maxidex





29 months ON still on
Bromfenac and Dexamethasone alternate
Days. 
Vision improved to 0.2 vs 0.0 Fellow eye



ManagementManagement

Case seriesCase seriesEffective but not well Effective but not well 

toleratedtolerated

Second lineSecond line

Oral AcetazolamideOral Acetazolamide

Case seriesCase seriesOption to refractory CasesOption to refractory Cases

72% improved72% improved
Intravitreal AntiIntravitreal Anti--VEGFVEGF

Case series, one RCT in Case series, one RCT in 

diabetics showed diabetics showed 
improvement anatomically improvement anatomically 

but not visuallybut not visually

Anatomical and visual Anatomical and visual 

benefits but may be benefits but may be 
transient, multiple injections transient, multiple injections 

side effectsside effects

Intravitreal steroidsIntravitreal steroids

Dexamethasone Dexamethasone 

implantimplant

Case seriesCase seriesData limitedData limited

Used when refractory to other Used when refractory to other 

treatments and Chronictreatments and Chronic

Sub conjunctival Sub conjunctival 

steroidssteroids

Orbital floorOrbital floor

Multicentre RCTMulticentre RCT

Meta analysisMeta analysis

Multiple studies show effect in Multiple studies show effect in 

both prophylaxis and both prophylaxis and 

Treatment. More effective Treatment. More effective 

than Steroidsthan Steroids

?any NSAID superior?any NSAID superior

Topical NSAIDSTopical NSAIDS

Case SeriesCase Series11stst Proposed treatmentProposed treatment

May act synergistically with May act synergistically with 
NSAIDNSAID

Topical CorticosteroidsTopical Corticosteroids

Highest level of Highest level of 

evidenceevidence
SummarySummaryTreatmentTreatment



Conclusions/RecommendationsConclusions/Recommendations
�� Pre Op evaluation of PatientPre Op evaluation of Patient

–– Minimise risk factors, treat Uveitis, DMEMinimise risk factors, treat Uveitis, DME

�� Prophylactic Treatment NSAID for first month with Prophylactic Treatment NSAID for first month with 
Topical Steroids which can be reduced after first 2 Topical Steroids which can be reduced after first 2 
weeks. weeks. 
-- Lobo 2012 Lobo 2012 –– Adopted as Hillingdon Regime 2011Adopted as Hillingdon Regime 2011

-- If CME is DiagnosedIf CME is Diagnosed
-- Topical NSAID & Steroids reintroduced for 1 monthTopical NSAID & Steroids reintroduced for 1 month

-- OCT VA at one monthOCT VA at one month
-- No improvementNo improvement

-- AcetazolamideAcetazolamide

-- PeriocularPeriocular CorticosteroidsCorticosteroids

-- Intravitreal TrimacinoloneIntravitreal Trimacinolone

-- Intravitreal AntiIntravitreal Anti--VEGFVEGF

-- If there is vitreous Incarceration If there is vitreous Incarceration 
-- VitrectomyVitrectomy
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