
Siamak Moradian MD 

Vitreoretinal Surgeon 

Ophthalmic Research Center 

Shahid Beheshti University MC 



DM is a chronic disorder characterized by persistent 
hyperglycemia resulting in micro and macrovascular 
complications.  

The 2013 International Federation of Diabetes (IDF) Atlas 
for Diabetes ranked the Middle East and North Africa 
(MENA) with the highest worldwide prevalence of diabetes 
at 10.9%, the national prevalence of diabetes is 11.4% of 
the adult population in Iran. 

Based on the current data, 37% and 29.6% of diabetic cases 
have some degrees of DR in Tehran and Yazd provinces, 
respectively.  
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Ocular complications of DM 
 1-Diabetic Keratopathy 

2-Glaucoma 

3-Cataract 

4-Optic Neuropathy 

5-Oculomotor palsy (3,4, 6) 

6-Diabetic retinopathy 
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Pathogenesis of DR 
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Biochemical alteration 
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Theories proposed for pathogenesis of DR 

increased platelet adhesiveness 

 increased erythrocyte aggregation 

 abnormal serum lipids 

 defective fibrinolysis 

 abnormal levels of growth hormone 

 upregulation of  VEGF 

 abnormalities in serum and whole blood viscosity 
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Risk Factors for Diabetic Retinopathy 

1. Duration of diabetes 
 IDDM:  

 Do not develop diabetic retinopathy for 5 years after 

 diagnosis. After 20 years, 50% of these patients would develop 
PDR 

 NIDDM: 

 The time of onset and therefore duration are 

 difficult to predict precisely and approximately 3% to 4% 

 would have changes of diabetic retinopathy at the time of 
presentation. The prevalence of PDR after 20 years of onset is 
expected to be only 5 to 10 percent. 
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 2. Control of blood glucose 

 3. Puberty 

 4. Type of diabetes 

 PDR is more prevalent in type 1 than in type 2 diabetes. 
The incidence of macular edema over a period of 10 years 
follow-up has been found to be 20.1 % in the younger 
onset group, 25.4 % in the older onset group taking 
insulin and 13.9% in the older onset group not taking 
insulin. 
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5. Nephropathy 

A diabetic patient with retinopathy is at a moderate risk 
of having nephropathy but the patient who has 
nephropathy, is at a much higher risk of having 
retinopathy. 

6. Hypertension 

7. Pregnancy 

8. Genetic factors 
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Clinical Course of DR 
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NPDR is characterized by the intraretinal abnormalities. 

Microvascular occlusion is the hallmark of NPDR. 

Capillary and arteriolar occlusions result in 
microaneurysms, intra-retinal hemorrhages, HE , CWS 
and venous abnormalities. 

Microaneurysms are the first clinical sign of DR. 

Venous beading, IRMAs, hemorrhages in all the four 
quadrants indicate disease severity and increased chances of 
progression to PDR.  
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ETDRS Classification 
 

 Mild NPDR: Only microaneurysms . 

 Moderate NPDR: Hemorrhages and or microaneurysms more 

 than standard 2A in all the quadrants.  

 Severe NPDR: 4:2:1 rule 

 Hemorrhages/ microaneurysms more than 2A in all the four 

 Quadrants, Definite venous beading in more than 2 quadrants 

 IRMAs more than standard photograph 8A in one quadrant 

 Very Severe NPDR: 

 2 or more of the features of severe NPDR 
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Modified Airlie House classification of DR  
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Mechanisms for Diabetic Macular Edema 
 

 1. Hyperglycemia causes breakdown of the blood-retina barrier. 
The cellular structure of retinal capillaries consists of endothelial 
cells and pericytes with one to one ratio of these two cells. 
Uncontrolled diabetes causes loss of pericytes resulting in saccular 
outpouching of the capillary wall clinically seen as microaneurysm. 

  
 2. Dilated retinal arterioles have less resistance that increases the 

blood flow and hydrostatic pressure in the capillaries and venules, 
thus causing the fluid to move out of the vascular compartment 
according to Starling's law. 

 
 3. In diabetes, there is increased retinal leukostasis, that affects 
 retinal endothelial function, retinal perfusion, and vascular 
permeability. 
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DME is the most common cause of moderate visual loss in 
patients with diabetes. 

DME can develop any time during the progression of 
diabetic retinopathy; however, its incidence increases with 
advancing retinopathy.  

It is reported in 3 percent eyes with mild NPDR, 38 percent 
with moderate to severe NPDR, and 71 percent with PDR. 
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Diabetic macular edema has multifactorial etiologies and its 
incidence increases with : 

the type of diabetes, duration of the disease, age of 
patient, use of insulin, uncontrolled diabetes and 
associated risk factors including hypertension, 
hyperlipidemia, anemia and nephropathy. 
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CLASSIFICATION: 
 
 It is divided into two subtypes i.e. focal or diffuse 

 macular edema. 

  Diffuse edema is usually not associated with hard 

 exudates ,cystoid spaces develop more commonly ,has a 
tendency to be bilaterally symmetrical, may disappear 
spontaneously at the same time in both eyes even without 
laser treatment only to reappear later. 
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OCT in DME 
Diabetic macular edema has five 

distinct patterns on the OCT: 

1. Sponge like retina 

2. Cystoid macular edema 

3. Serous retinal detachment 

4. Tractional macular edema 

5. Taut PHF 
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PDR is characterized by the proliferation of new vessels on 
the optic disc (NVD) or elsewhere (NVE). 

 NVs usually arise from the retinal veins. NVD results when 
more than 1/4th of the retina is ischemic. 
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The fibrous tissue is very commonly found along the 
vascular arcades, and contraction of this fibrous tissue 
around the arcades results in the development of 
tabletop traction. 
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Treatment 
 
Once sight-threatening DME or HRPDR has been detected, 
the treatment options recommended are systemic control, 
laser photocoagulation, pharmacological agents such as 
steroids, Protein Kinase C inhibitors, Anti VEGF agents 
including Macugen, Avastin, Lucentis and Aflibercept and 
vitrectomy . 
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DCCT and UKPDS have conclusively proven that good 
glycemic control can prevent or retard the progression of 
diabetic microangiopathic complications. 

However, prevention of macroangiopathic complications 
could not be achieved.  
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 Therefore, the concept of comprehensive diabetic 
control has emerged including: 

 Body mass index (BMI) < 25 kg/m2, waistline 90 cm 

 in men and 80 cm in women, HbA1c < 7 percent, BP 

 <130/80 mm Hg and <120/75 mm Hg with diabetic 

 renal disease, LDL-cholesterol < 100 mg/dl, urinary 

 albumin<30 mg/24 hours. 
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Recommended target values (ADA 2005. Standards of 
Medical care in diabetes. Diabetes Care 2006; 
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Laser therapy for DR 
In two situations laser therapy initiated for 
the treatment of DR :1-CSME, 2- HRPDR 

1- In CSME, MPC is used in 2 manner, focal 
and grid MPC 

2- In HRPDR PRP is used. 
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PHARMACOTHERAPY 
1- Aldose Reductase Inhibitors(sorbinil, ponalrestat, and 
tolrestat) 

2-AGE Inhibitors (aminoguanidine) 

3-PKC-B Inhibitors (Ruboxistaurin) 

4- Antioxidant Compounds 

5-Anti-angiogenic Agents 
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Drugs that inhibit the bioactivity of VEGF represent a new 
paradigm in the treatment of retinovascular disease and 
macular edema. 
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Pegaptanib (Macugen; Eyetech Pharmaceuticals, Inc., New 
York, NY), an anti-VEGF aptamer, and was the first anti-VEGF 
drug to be approved for the treatment of neovascular  AMD. 

Ranibizumab (Lucentis, Genentech Inc.) is a smaller 48-
kD Fab fragment derived from the same murine 
antibody as bevacizumab. 
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Bevacizumab (Avastin; Genentech, Inc., South San Francisco, 
CA) is a full-length humanized murine monoclonal antibody 
against the VEGF molecule. It is approved by the FDA for the 
treatment of metastatic colorectal cancer and binds all isoforms 
of VEGF (VEGF110, VEGF121, VEGF145, VEGF165, VEGF183, 
VEGF189, and VEGF206). 

Aflibercept (Eylea) is a recombinant fusion protein invented by 
Regeneron pharmaceuticals, approved in the US and Europe for 
the treatment of wet AMD under the trade name Eylea, and for 
metastatic colorectal CA as Zaltrap. 
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