
Diabetic RetinopathyDiabetic Retinopathy  

Jay M. Haynie,  O.D.; F.A.A.O. 

Olympia    Tacoma    Renton    Kennewick  

Washington 



I Jay M. Haynie, OD, FAAO have received I Jay M. Haynie, OD, FAAO have received 

honoraria from the following companies:honoraria from the following companies:  

  

  Reichert TechnologiesReichert Technologies  

  NotalNotal  VisionVision    

  Carl Carl ZeissZeiss  MeditecMeditec  



Diabetic RetinopathyDiabetic Retinopathy  



Diabetic RetinopathyDiabetic Retinopathy  

Jan. 28, 2008 Jan. 28, 2008 ----  The number of older Americans The number of older Americans 

diagnosed with diagnosed with diabetesdiabetes  grew by nearly a quarter in grew by nearly a quarter in 

the last decade, a rate that experts say threatens not the last decade, a rate that experts say threatens not 

only the health of the elderly but the viability of the only the health of the elderly but the viability of the 

nation's health care system.nation's health care system.  

  

Type 2 diabetes is the most prevalent form of the Type 2 diabetes is the most prevalent form of the 

disease, accounting for 90 to 95% of all diabetes cases disease, accounting for 90 to 95% of all diabetes cases 

in America.in America.  

http://diabetes.webmd.com/default.htm


Diabetic RetinopathyDiabetic Retinopathy  

  Although the vast majority of individuals with Although the vast majority of individuals with 

type 2 diabetes are type 2 diabetes are adultsadults, , children and adolescentschildren and adolescents  are are 

increasingly at risk for the disease due to growing increasingly at risk for the disease due to growing 

childhood weight problems and sedentary lifestyles.childhood weight problems and sedentary lifestyles.  

  There are 23.6 million children and adults in the There are 23.6 million children and adults in the 

United States, or 7.8% of the population, who have United States, or 7.8% of the population, who have 

diabetes. While an estimated 17.9 million have been diabetes. While an estimated 17.9 million have been 

diagnosed with diabetes, unfortunately, 5.7 million diagnosed with diabetes, unfortunately, 5.7 million 

people (or nearly one quarter) are unaware that they people (or nearly one quarter) are unaware that they 

have the disease. have the disease.   

  

http://www.dlife.com/dLife/do/ShowContent/daily_living/adults/
http://www.dlife.com/dLife/do/ShowContent/daily_living/kids/index.html
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It is calculated that worldwide there are now It is calculated that worldwide there are now 

150150  million people with diabetes, and that this million people with diabetes, and that this 

number will rise to 300number will rise to 300  million by 2025.million by 2025.  

  

Either you have it or you don't.Either you have it or you don't.  

  

That's the message that the American Diabetes That's the message that the American Diabetes 

Association (ADA) is driving home to millions of Association (ADA) is driving home to millions of 

people who believe they may be "borderline diabetic," people who believe they may be "borderline diabetic," 

or that their "sugar is just a bit high."or that their "sugar is just a bit high."  
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      What is our role??What is our role??  
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--  Classification of Diabetic Retinopathy:Classification of Diabetic Retinopathy:  

    Non Proliferative Diabetic RetinopathyNon Proliferative Diabetic Retinopathy  

    MildMild  

    ModerateModerate  

    SevereSevere  

    Very SevereVery Severe  

  

    Proliferative Diabetic RetinopathyProliferative Diabetic Retinopathy  
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--  Classification of Diabetic Retinopathy:Classification of Diabetic Retinopathy:  

  

  

  

  

H/MAH/MA  ––  hemorrhage or hemorrhage or 
microaneurysmmicroaneurysm  

VBVB  ––  venous beadingvenous beading  

IRMAIRMA  ––  intraretinal microvascular intraretinal microvascular 
abnormalitiesabnormalities  

NEONEO  --  neovascularizationneovascularization  
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--  Classification of Diabetic Retinopathy:Classification of Diabetic Retinopathy:  

  MildMild  Non Proliferative Diabetic RetinopathyNon Proliferative Diabetic Retinopathy  

  

  At least one At least one microaneurysmmicroaneurysm  

  

  Characteristics not met for more severe Characteristics not met for more severe 

  retinopathyretinopathy  
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--  Classification of Diabetic Retinopathy:Classification of Diabetic Retinopathy:  

    ModerateModerate  Non Proliferative Diabetic RetinopathyNon Proliferative Diabetic Retinopathy  

  

    

  

  

  

  

    

H/MA greater than standard photograph H/MA greater than standard photograph 
No. 2A No. 2A and/orand/or  

Cotton wool spots, VB, or IRMA presentCotton wool spots, VB, or IRMA present  

  

Characteristics not met for more severe Characteristics not met for more severe 
retinopathyretinopathy  
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--  Classification of Diabetic Retinopathy:Classification of Diabetic Retinopathy:  

    SevereSevere  Non Proliferative Diabetic RetinopathyNon Proliferative Diabetic Retinopathy  

  

H/MA greater than standard photograph No. 2A in H/MA greater than standard photograph No. 2A in 44  

quadrants quadrants oror  

VB in VB in 22  or more quadrants or more quadrants oror  

IRMA greater than standard photograph No. 8A in at least IRMA greater than standard photograph No. 8A in at least 11  

quadrant quadrant   

4 4 ––  2 2 ––  1 RULE1 RULE  

Characteristics not met for more severe retinopathyCharacteristics not met for more severe retinopathy    
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--  Classification of Diabetic Retinopathy:Classification of Diabetic Retinopathy:  

    VeryVery  SevereSevere  Non Proliferative Diabetic RetinopathyNon Proliferative Diabetic Retinopathy  

  

Two or more criteria of  Severe NPDRTwo or more criteria of  Severe NPDR  

No frank neovascularizationNo frank neovascularization  
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--  Classification of Diabetic Retinopathy:Classification of Diabetic Retinopathy:  

H/MA’s in 4 quadrants = Severe Non PDRH/MA’s in 4 quadrants = Severe Non PDR  
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--  Classification of Diabetic Retinopathy:Classification of Diabetic Retinopathy:  

IRMA in 2 quadrants = Severe Non PDRIRMA in 2 quadrants = Severe Non PDR  



Diabetic RetinopathyDiabetic Retinopathy  

--  Classification of Diabetic Retinopathy:Classification of Diabetic Retinopathy:  

H/MA’s in 4 quadrants = Severe Non PDRH/MA’s in 4 quadrants = Severe Non PDR  

IRMA in 2 quadrants = Severe Non PDRIRMA in 2 quadrants = Severe Non PDR  
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Rate of Progression to PDR 

1 year                    3 years 

Mild NPDR                     5 %                  14% 

Moderate NPDR           12-26               30-48 

Severe NPDR             52                      71 
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--  Classification of Diabetic Retinopathy:Classification of Diabetic Retinopathy:  

    Proliferative Diabetic RetinopathyProliferative Diabetic Retinopathy  

  

NeovascularizationNeovascularization  of  the disc (NVDof  the disc (NVD) )   

  < Standard photo 10A (<0.25 < Standard photo 10A (<0.25 ––  0.33 disc area)0.33 disc area)  

  

NeovascularizationNeovascularization  elsewhere in the retina (NVEelsewhere in the retina (NVE))  

  without associated vitreous or prewithout associated vitreous or pre--retinal retinal 

  hemorrhage hemorrhage   
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--  Classification of Diabetic Retinopathy:Classification of Diabetic Retinopathy:  

    Proliferative Diabetic Retinopathy associated with Proliferative Diabetic Retinopathy associated with 

  “High Risk Characteristics” (HRC“High Risk Characteristics” (HRC))  

NeovascularizationNeovascularization  of  the optic disc (NVD) greater of  the optic disc (NVD) greater 

  than than standard photo No. 10Astandard photo No. 10A  

Any NVD + vitreous or preAny NVD + vitreous or pre--retinal hemorrhageretinal hemorrhage  

NeovascularizationNeovascularization  Elsewhere (NVE) Elsewhere (NVE) >>  ½ disc area + ½ disc area + 

  vitreous vitreous or preor pre--retinal retinal hemorrhagehemorrhage  

Vitreous hemorrhage or preVitreous hemorrhage or pre--retinal hemorrhage retinal hemorrhage 

  obscuring > 1 disc areaobscuring > 1 disc area  
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    Proliferative Diabetic RetinopathyProliferative Diabetic Retinopathy  

  

  

  

  

  

  

    

Neovascularization > Standard Photo 10A 
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    Proliferative Diabetic RetinopathyProliferative Diabetic Retinopathy  

  

  

  

  

  

  

    

Neovascularization Elsewhere > Standard Photo 7 



Diabetic RetinopathyDiabetic Retinopathy  

    Proliferative Diabetic RetinopathyProliferative Diabetic Retinopathy  

  

  

  

  

  

  

    

Neovascularization of  disc with non-perfusion 
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    Proliferative Diabetic RetinopathyProliferative Diabetic Retinopathy  

  

  

  

  

  

  

    

Widespread capillary non-perfusion 
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    Proliferative Diabetic RetinopathyProliferative Diabetic Retinopathy  

  

  

  

  

  

  

    
Widespread capillary non-perfusion  

with neovascularization 
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    Proliferative Diabetic RetinopathyProliferative Diabetic Retinopathy  

  

  

  

  

  

  

    
Widespread capillary non-perfusion  

with neovascularization 
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    Clinically Significant Macular EdemaClinically Significant Macular Edema  

            Defined as:Defined as:  

--    Retinal thickening at or within 500 microns of  the Retinal thickening at or within 500 microns of  the 

  foveal centerfoveal center  

--    Hard exudates at or within 500 microns of  the Hard exudates at or within 500 microns of  the 

  foveal center with adjacent retinal thickeningfoveal center with adjacent retinal thickening  

--    An area of  retinal thickening one disc diameter in An area of  retinal thickening one disc diameter in 

  size within one disc area of  the foveal centersize within one disc area of  the foveal center      
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    Clinically Significant Macular EdemaClinically Significant Macular Edema  
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    Treatment:   Clinically Significant Macular EdemaTreatment:   Clinically Significant Macular Edema  

              
Laser Photocoagulation is recommended Laser Photocoagulation is recommended 

for patients who meet criteria for CSME for patients who meet criteria for CSME 

regardlessregardless  of  visual acuity.of  visual acuity.  

Laser Photocoagulation reduces the risk Laser Photocoagulation reduces the risk 

for for moderate vision lossmoderate vision loss  by 50%.by 50%.  

Moderate vision loss is doubling the Moderate vision loss is doubling the 

visual angle.visual angle.  

 



  LucentisLucentis  ((RanibizumabRanibizumab))  

  

RISE / RIDE phase III trialsRISE / RIDE phase III trials  

  

    IntravitrealIntravitreal  injections of  0.3mg and 0.5mg of  injections of  0.3mg and 0.5mg of  

  LucentisLucentis  given monthly for DME and given monthly for DME and 

  followed for 2 yearsfollowed for 2 years  

    Rescue laser photocoagulation offered at 90 daysRescue laser photocoagulation offered at 90 days  

                

  

Diabetic Macular Edema:Diabetic Macular Edema:  

Clinical TrialsClinical Trials  



  LucentisLucentis  ((RanibizumabRanibizumab))  

RISE / RIDE phase III results after 2 years (3/11)RISE / RIDE phase III results after 2 years (3/11)  

33.6% of  patients receiving 0.3mg dose of  33.6% of  patients receiving 0.3mg dose of  LucentisLucentis  

  gained more than 15 letters of  acuitygained more than 15 letters of  acuity  

45.7% of  patients receiving 0.5mg dose of  45.7% of  patients receiving 0.5mg dose of  LucentisLucentis  

  gained more than 15 letters of  acuitygained more than 15 letters of  acuity  

12.3% of  patients receiving placebo gained more than 12.3% of  patients receiving placebo gained more than 

  15 letters of  acuity.15 letters of  acuity.  

  

A 3A 3--4 fold increase compared to placebo4 fold increase compared to placebo  

  

Diabetic Macular Edema:Diabetic Macular Edema:  

Clinical TrialsClinical Trials  



  FlucinoloneFlucinolone  AcetonideAcetonide  Implant (Implant (IluvienIluvien))  

FAME study (phase III)FAME study (phase III)  

  ----  Sustained release steroid Sustained release steroid intravitrealintravitreal  implant with an implant with an 

    expected duration of  2expected duration of  2--3 years of  3 years of  effectivityeffectivity  

  

Potential complications:Potential complications:  

    Glaucoma and Cataract formationGlaucoma and Cataract formation  
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Clinical TrialsClinical Trials  



  FlucinoloneFlucinolone  AcetonideAcetonide  Implant (Implant (IluvienIluvien))  

FAME study (phase III)FAME study (phase III)  

    

  

  

  

  

    

Diabetic Macular Edema:Diabetic Macular Edema:  

Clinical TrialsClinical Trials  

In the FAME (Fluocinolone acetonide in 

diabetic macular edema) study, 28.7% of  

patients treated with low-dose Iluvien and 

28.6% of  patients treated with a high dose 

gained at least 15 letters, compared with 

16.2% of  patients in the sham group.  

http://www.osnsupersite.com/searchResults.aspx?cx=&q="Fluocinolone+acetonide+in+diabetic+macular+edema"&client=default_frontend&output=xml_no_dtd&proxystylesheet=default_frontend&filter=0&sort=date&sa.x=15&sa.y=14&sa=Search&siteurl=www.osnsupersite.co
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    Treatment:     Diabetic Retinopathy with Treatment:     Diabetic Retinopathy with recurrentrecurrent    

                                    macular macular edema following treatment.edema following treatment.  

  

    Clinical PearlClinical Pearl:  Any diabetic patient who continues :  Any diabetic patient who continues 

  to struggle with macular edema to struggle with macular edema refractoryrefractory  to to 

  treatment or treatment or recurrentrecurrent  following treatment following treatment 

  should be considered to have a sleep disorder should be considered to have a sleep disorder ieie.; .; 

  Sleep Apnea.  Sleep Apnea.    

    

  WeWe  must ask the question!must ask the question!  
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Following treatment of  Following treatment of  apnea the edema stabilizedapnea the edema stabilized  

  

Feb: 2011Feb: 2011  

  

April: 2011April: 2011  

  

June: 2011June: 2011  
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    Treatment:     Diabetic Retinopathy with macular Treatment:     Diabetic Retinopathy with macular   

                                    edema edema refractoryrefractory  to treatment.to treatment.  

  

    Clinical PearlClinical Pearl:  Any diabetic patient who continues :  Any diabetic patient who continues 

  to struggle with macular edema to struggle with macular edema refractoryrefractory  to to 

  treatment…… check their medication profile.treatment…… check their medication profile.  

  

    Are they taking Are they taking AvandiaAvandia  or or ActosActos??  
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    Both drugs are Both drugs are thiazolidinedionesthiazolidinediones  ((glitazonesglitazones) and     ) and     

  are used as adjuncts to diet and exercise to are used as adjuncts to diet and exercise to 

  reduce insulin resistance in reduce insulin resistance in nonpregnantnonpregnant, adult , adult 

  patients with type 2 diabetes mellitus.  patients with type 2 diabetes mellitus.    

  

    Although Although rosiglitazonerosiglitazone--related macular edema is related macular edema is 

  rare, patients using the drug should be advised to rare, patients using the drug should be advised to 

  seek immediate medical attention if  they begin seek immediate medical attention if  they begin 

  to experience visual symptoms.  to experience visual symptoms.    
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56 year old diabetic previously treated with laser 56 year old diabetic previously treated with laser 

photocoagulation and photocoagulation and intravitrealintravitreal  triamcinolonetriamcinolone  

presented with presented with recurrentrecurrent  diffuse diabetic macular edema.diffuse diabetic macular edema.  

  

Visual Acuity: 20/100 OD ; 20/400 OSVisual Acuity: 20/100 OD ; 20/400 OS  

SLE:  Unremarkable except grade 1 NS and PSC OUSLE:  Unremarkable except grade 1 NS and PSC OU  

DFE:  DFE:  IntraretinalIntraretinal  edema with cystic change OUedema with cystic change OU  

OCT: As seenOCT: As seen  



The retinal contour The retinal contour 

shows diffuse shows diffuse 

intraretinal cystic intraretinal cystic 

change with a change with a 

marked increase in marked increase in 

foveal thickness OU.foveal thickness OU.  



Normal Normal FovealFoveal  Thickness = 180 micronsThickness = 180 microns  
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Treatment options at this time:Treatment options at this time:  

  Additional Laser ?Additional Laser ?  

  Repeat Repeat IntravitrealIntravitreal  TriamcinoloneTriamcinolone  ??  

  Consideration of  Consideration of  IntravitrealIntravitreal  AvastinAvastin//LucentisLucentis  ??  

    

  

  Review of  systemic medications include the use of  Review of  systemic medications include the use of  

AVANDIA for glycemic control.AVANDIA for glycemic control.  



2 months following 2 months following 

discontinuation of  discontinuation of  

AVANDIA.AVANDIA.  

  

A significant A significant 

reduction in macular reduction in macular 

edema is seen.edema is seen.  
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A reduction in A reduction in fovealfoveal  thickness by 200+ microns in thickness by 200+ microns in 

each eye.  A 30 micron reduction = 1 line of  acuity.each eye.  A 30 micron reduction = 1 line of  acuity.  
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    Avandia induced macular edema refractory to laser Avandia induced macular edema refractory to laser 

photocoagulation and intravitreal treatment. photocoagulation and intravitreal treatment.   
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    Treatment:   Proliferative Diabetic RetinopathyTreatment:   Proliferative Diabetic Retinopathy  

              

  

  

  

  

  

  

    

The Diabetic Retinopathy Study showed 

that scatter laser PRP reduced the 

incidence of  severe vision loss by up to 

50 % in patients with Proliferative 

Diabetic Retinopathy. 

 

Severe vision loss is < 5/200 
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    Treatment:   Proliferative Diabetic RetinopathyTreatment:   Proliferative Diabetic Retinopathy  
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    Treatment:   Proliferative Diabetic RetinopathyTreatment:   Proliferative Diabetic Retinopathy  
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    Treatment:   Proliferative Diabetic RetinopathyTreatment:   Proliferative Diabetic Retinopathy  
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    Treatment:   Proliferative Diabetic RetinopathyTreatment:   Proliferative Diabetic Retinopathy  

              

  

  

  

  

  

  

    



Diabetic RetinopathyDiabetic Retinopathy  

Even with treatment and resolution of  macular Even with treatment and resolution of  macular 

edema some patients continue to have severe vision edema some patients continue to have severe vision 

loss….. Driven by ischemia! loss….. Driven by ischemia!   
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  BrimonidineBrimonidine  for Ischemia (for Ischemia (AllerganAllergan))  

BrimonidineBrimonidine  TartrateTartrate  Drug Delivery System Drug Delivery System   

  IntravitrealIntravitreal  Implant for Diabetic Macular Implant for Diabetic Macular   

    IschemiaIschemia  
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  Combination therapy has become standard for the Combination therapy has become standard for the 

  treatment of  diabetic retinopathy.treatment of  diabetic retinopathy. 



Severe PDR with marked diffuse macular edema seen OU 

Vision 20/100 OD and 20/400 OS 

Patient underwent PRP OS…….lost to follow up 



Presented 5 months later….. 

Vision 20/400 OD and 20/400 OS 

Active neovascularization OU with macular edema OU… 

No $$$ 



A marked reduction in retinal neovascularization is seen with 

resolution in macular edema as seen angiographically OD. 

Vision 20/100 



A marked reduction in retinal neovascularization is seen with 

resolution in macular edema as seen angiographically OS. 

Vision 20/70 



  Although clinical trials have defined the standard Although clinical trials have defined the standard 

  of  care for management of  CSME and of  care for management of  CSME and 

  PDR…..PDR…..intravitrealintravitreal  agents agents like like 

  AvastinAvastin//LucentisLucentis  and and TriamcinoloneTriamcinolone  have have 

  rapidly rapidly become adjuncts to become adjuncts to laser laser treatments and treatments and 

  prior prior to to VitrectomyVitrectomy..  

  AvastinAvastin  has also become a has also become a cruicialcruicial  component in component in 

  the management of  the management of  neovascularneovascular  glaucoma by glaucoma by 

  inducing regression of  inducing regression of  rubeosisrubeosis  within a few within a few 

  days.days.  
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Rubeosis in the anterior chamber angle 

7 days after an intravitreal injection of  Avastin 



Diabetic RetinopathyDiabetic Retinopathy  

Rubeosis as seen with 

angiography and 7 days 

s/p IVA.    
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Non Proliferative Diabetic RetinopathyNon Proliferative Diabetic Retinopathy  

Mild NPDR Mild NPDR ––  follow yearlyfollow yearly  

Moderate NPDR Moderate NPDR ––  follow q6 follow q6 ––  12 months12 months  

Severe NPDR Severe NPDR ––  follow q4 follow q4 --    6 months6 months  

Very Severe NPDR Very Severe NPDR ––  follow q3 monthsfollow q3 months  

    ** Consider patient control of  diabetes** Consider patient control of  diabetes  

    ** Consider risks for progression to PDR** Consider risks for progression to PDR  

    ** ** Consider Consider personal comfort levelpersonal comfort level  

 Referral Criteria:Referral Criteria:  
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Proliferative Diabetic RetinopathyProliferative Diabetic Retinopathy  

  

--  Prompt referral for pan retinal photocoagulation Prompt referral for pan retinal photocoagulation 

  based of  the guidelines of  the DRS.based of  the guidelines of  the DRS.  

--    If  If  rubeosisrubeosis  is present is present AvastinAvastin  + PRP + PRP should be should be 

  initiated within initiated within 48 48 ––  72 ours 72 ours to prevent to prevent 

  neovascularneovascular  glaucoma.glaucoma.    

 Referral Criteria:Referral Criteria:  
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Clinically Significant Macular EdemaClinically Significant Macular Edema  

  

--    Follow the guidelines of  the ETDRSFollow the guidelines of  the ETDRS  

  

--    Remember that the criteria for CSME does not Remember that the criteria for CSME does not 

  take into account visual acuitytake into account visual acuity  

  

    

 Referral Criteria:Referral Criteria:  
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    Referral Criteria:  Referral Criteria:    

  Clinically Significant Macular EdemaClinically Significant Macular Edema  

  

    

Both of  these patients have visual acuity of  Both of  these patients have visual acuity of  20/25 20/25 with no real with no real 

complaints.  TREAT?complaints.  TREAT?  
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Any Questions?Any Questions?  

  

  

    



  

          Contact me:   JayH@retinaContact me:   JayH@retina--macula.commacula.com  


