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Overview

Å Definition of diabetes

Å Diabetic affects on ocular structures

Å Diabetic retinopathy

Å Classification of diabetic retinopathy



Diabetic Classification
Å Classification:  IDDM vs Type1 and NIDDM vs 

Type 2 and Type 1.5

Å Type 1 diabetes previously known as IDDM:

ï describes Px who cannot survive without insulin 
replacement

Å Type 2 diabetes previously NIDDM: 
ï describes Px who can survive without insulin 

replacement for at least 6 months after 
diagnosis of diabetes is made

Å Type 1.5: LADA (Latent Autoimmune 
Diabetes in Adults)



Type 1 Diabetes

Å Characterized by an almost total lack of insulin

ï due to destruction of the pancreatic B-cells

Å Presentation is usually acute

ï symptoms of hyperglycemia:

Åpolyuria and polydipsia

Å Complications (e.g. retinopathy) uncommon before 

puberty and usually present after 10 years duration

Å Mortality is increased over general population



Type 2 Diabetes
Å Combination of:

ï failure of pancreatic B-cells to secrete sufficient amounts of insulin 

to meet metabolic needs and

ï insulin resistance at the cellular level

Å Most Type 2 diabetics are:

ï more obese then the background population

Å Obesity on the rise:

ï increased consumption of high calorie diets, 

ï changes in lifestyle, 

ï lack of exercise.

ï present with insidious symptoms of polyuria, polydipsia and blurred 

vision



Type 2 Diabetes
ï Genetic predisposition to Type 2 stronger than Type 

1

ï at least 90% of the total diabetic population

ï mortality and morbidity increased with uncontrolled 
blood pressure and lipid levels.  

Åother risk factors include alcohol consumption and 
smoking.

ï Blue Mountain Eye Study indicated that greatest risk 
factors were:
Åincreased blood sugar levels, 
Åincreased blood pressure, 
Åelevated lipid levels, and 
Åduration of diabetic condition



Diagnostic Test For Diabetes
Fasting Plasma Glucose 

(FPG)

>126 mg/dL suggest DM

100-125 mg/dL prediabetes

Confirm by repeat test on 

different day

Random Plasma Glucose > 200 mg/dL in setting of 

symptoms indicates DM

Confirm with FPG or OGTT 

performed on another day

2-h oral glucose tolerance 

test (OGTT)

>200 mg/dL diagnostic

140-199 mg d/L prediabetes

Glycosylated hemoglobin A1c >6% suggestive of DM 

but not diagnostic

Confirm with FPG or OGTT



Diagnostic Test For Diabetes

Fasting Plasma Glucose 

(FPG)

> 126 mg/dL suggest DM

100-125 mg/dL prediabetes

Confirm by repeat test on 

different day

Random Plasma Glucose > 200 mg/dL in setting of 

symptoms indicates DM

Confirm with FPG or OGTT 

performed on another day

2-h oral glucose tolerance 

test (OGTT)

> 200 mg/dL diagnostic

140-199 mg d/L prediabetes

Glycosylated hemoglobin:

HBA1c

> 6 but <6.5 -prediabetes

> 6.5 diabetic

HbA1c is a better predictor 
of DR than FPG Diabetes 
Care 2009 November; 
32(11): 2027 - 32



Risk Factors for Type 2 

Diabetes
Å Age> 45 yrs

Å 1st degree relative with type 2 DM

Å AA, Hispanic, Asian, Pacific Islander or 
Native-American heritage

Å History of gestational DM

Å Overweight, especially abdominal obesity

Å Cardiovascular disease, hypertension, 
dyslipidemia or other metabolic syndrome 
condition



Oral Drug Therapies for Type 2 Diabetes

Biguanides (metformin) Suppresses glucose production and 

improves insulin sensitivity

Sulfonylureas (glimerpiride, glipizide, 

glyburide, acetohexamide, etc)

Increases pancreatic secretion of 

insulin

Thiazolidinediones (rosiglitazone and 

piogliatazone)

Increases sensitivity to insulin

Alpha-glucosidase inhibitors Reduces GI carbohydrate absorption

Meglitinides Increases pancreatic secretion of 

insulin



Recommendations for 

Management

A1c Twice yearly if 

controlled, if not 

every 3 mo

<7%, and as 

close to 6% as 

possible

Lipids Annually unless 

control not 

achieved

LDL<100 mg/dL

HDL>40 mg/dL
Triglycerides<150

Blood Pressure Every visit, 

monthly until 

control reached

<130/80 mm Hg



HbA1c

Very rough estimation: like converting kg to pounds: apprx 
2.2



Alternatives to Medications

ÅThe Diabetes Prevention Program (DPP) 

ïlifestyle modification lowers the risk of 

developing Type 2 DM in high-risk patients vs. 

metformin

ïE.g. walking 150 minutes per week

ÅThe DPP Ten Years Out :

ï38% reduced risk of with lifestyle 
modification

ï17% reduced risk with metformin

Exercise was twice as effective as drug!



Type 1.5 (Latent Autoimmune 

Diabetes in Adults [LADA])

Å LADA is a type 1 diabetes which shows slow 

progression to insulin dependence

Å Patients present as an adult who is not 

insulin dependent at diagnosis and is usually 

treated as a type 2

Å LADA is an autoimmune condition unlike 

type 2 and can be distinguished from type 2 

by blood tests for antibodies



Type 1.5 (Latent Autoimmune 

Diabetes in Adults [LADA])
Å Diagnosed by presence of pancreatic auto-

antibodies such as glutamic acid 
decarboxylase (GAD) antibodies

Å LADA is primarily classified as type 1 
diabetes

Å Compared to a person with type 2 diabetes, 
a LADA patient maybe:
ï younger and thinner and 

ï usually insulin deficient rather than insulin 
resistant.



Type 1.5 (Latent Autoimmune 

Diabetes in Adults [LADA])

Å Potentially 11-13% of 18-45 years old patient 

with type 2 diabetes are actually LADA and 

require insulin therapy.

Å Currently, most patients with LADA are 

treated according to the guidelines for type 2 

diabetes.

Å Early studies have suggested that LADA 

patients should possibly begin treatment with 

insulin within one year of diagnosis



Extraocular and Ocular 

Effects of Diabetes



Orbit

Å Diabetic patients are more prone to infection 

and thus are predisposed to acute orbital 

cellulitis (normally of bacterial origin)

Å Orbitorhinomucormycosis is the most 

dreaded form of orbital infection

ï caused by bread mold fungus (mucor) 

and frequently develops in patients with 

severe acidosis and poor metabolic 

control



Orbital Cellulitis



Lids

Å Ptosis from isolated 3rd nerve palsies and is the 

result of neuropathy due to microangiopathy.  The 

levator is especially sensitive to chronic hypoxia and 

thus develops a ptosis.  

ï pupils are usually normal, 

ï degree of lid closure is influenced by duration of diabetes, 

ï more prevalent in Type 1, and 

ï ptosis usually recovers within a few weeks.

Å Xanthelasmas reported to occur more frequently 

secondary to elevated serum lipid levels and may 

reflect poor diabetic control.



Ptosis



Extraocular Muscles

Å Palsies associated with diabetes are not common 

but they are characteristic.  

Å Diabetes is one of the more frequent etiologies of an 

acquired palsy where the onset of sudden diplopia is 

the main symptom.

Å Basic pathology is occlusion of blood supply to the 

nerves.

Å The 3rd, 4th and 6th nerves are affected, though 

uncertain which is more commonly affected (3rd and 

6th frequently cited).



Sixth Nerve Palsy

Å Felt to be the most common nerve affected 

(more so than 3rd or 4th)

Å 6th nerve innervates the lateral rectus

ï Patients often experience horizontal diplopia in 

primary gaze as well when looking towards the 

affected side.

Å Fresnel prisms highly effective in treating 

patients to resolve diplopia during the 

affected time.



6th Nerve Palsy



Third Nerve Palsy

Å Less common

Å If affected:

ï unable to elevate, 

ï depress or 

ï adduct (eye is down and out)

Å Upper lid ptosis maybe present but unlike 

other 3rd never lesions, the pupil is spared.

Å Headaches are more frequent when third 

nerve affected.



3rd Nerve Palsy



Fourth Nerve Palsy

Å Rarely affected

Å Difficult to diagnose a 4th nerve palsy 

in isolation because of the adopted 

head tilt and vertical diplopia

Å 4th nerve more commonly affected in 

trauma patients.



4th Nerve Palsy



EOMôs continued

Å The ophthalmoplegia can occur in recent onset and 

latent diabetes, with middle aged Px (mean age of 

60) typically affected

Å Patching may be used if bothersome, though 

Fresnel prisms highly effective for 6th

Å Palsies usually resolve spontaneously within several 

months

Å Bellôs palsies also develop with greater frequency 



Conjunctiva

Å Diabetes is a generalized microvascular 

disturbance, therefore, the abnormalities 

noted in the conjunctiva include:

ï microaneurysms, 

ï vasoconstriction, 

ï vessel distension,

ï increased tortuosity, 

ï sludging of blood in vessels and capillary 

proliferation.



Conjunctiva



Cornea
Å Diabetics have decreased corneal sensitivity which 

is part of the peripheral neuropathy and due to 
inactivation of the corneal nerves (trigeminal and 
their branches)

Å Evidence to demonstrate an abnormal basement 
membrane which results in a thicker and abnormal 
membrane.  All combine to increase:

ï RCE, 

ï slow wound healing, 

ï neurotrophic ulceration and 

ï defective re-epithelialization



Cornea-Neurotrophic Ulcer



Cornea

Å Not normally a typical problem in the diabetic 

population, but does pose a problem under 

stress situations

Å Contact lens wear needs to be carefully 

evaluated in diabetic Px: 

ï not an absolute contraindication but due to 

decreased corneal sensitivity and wound healing 

they are more prone to problems.



Cornea-Poor Wound Healing



Iris

Å Major complication is iris neo (rubeosis)

Å Neo develops from iris stroma initially either 
at the edge of the pupil or in the anterior 
angle which later spreads across iris surface

Å Important to remember that fibrosis always 
comes along with neo

Å Possible development of peripheral anterior 
synechiae which blocks drainage and leads 
to increased IOP and neovascular glaucoma.



Iris Neovascularization



Pupils

Å Pupil reactivity is generally sluggish

Å Excessive miosis or failure to dilate normally in the 

dark

Å Poor dilation due to poor response to mydriatic 

agents such as tropicamide:

ï may need to use more than one drop and use of 

phenylephrine

Å Pupillary dysfunction closely related to duration of 

diabetes and likely linked to both neuropathic and 

myopathic etiology



IOPôs and Glaucoma

Å Mean IOPôs in diabetes is higher than the mean for 

general population

Å Clinical observation has demonstrated an increased 

prevalence of glaucoma in diabetics

ï though debatable due to the possibility that this is 

a result of increased observation of diabetics

Å Demonstrated that diabetics with glaucoma are 

more likely to develop field loss and therefore a 

more difficult disease to manage and need to 

maintain lower IOPôs than non-diabetics.



Glaucoma



Vitreous

Å Increase syneresis and liquefaction

Å The vitreous provides the support 

framework for the development of 

neovascular complexes.



Vitreous



Vitreous Heme/Debris: Cirrus 

OCT



Lenticular Changes

Å Lenticular effects come in two forms:

ï Dynamic alterations

ï Cataract formation



Dynamic Alterations

Å Changes in shape of the lens and its refractive index 

result in changes or fluctuations in refractive error 

and variable vision

Å 20-40% of patients report vision changes when first 

diagnosed

Å Sorbitol pathway results in water being drawn into 

the lens which results in changes in lens curvature, 

thickness and refractive index

Å Both myopic and hyperopic shifts have been 

recorded, though we typically associate myopic 

shifts with diabetics.



Cataract Formation

Å There is an increased prevalence of 

cataracts in diabetics

Å Two types are associated:

ï Juvenile diabetic cataract (Type 1)

ï Cortical cataracts (Type 2)



Juvenile Diabetic Cataract

Å Typically seen in Type 1 diabetics of 

young age, rarely seen in Px over the 

age of 30

Å Snowflake variety, with an overlapping 

network of vacuoles

Å Bilateral in presentation

Å Rarely affect vision



Cortical Cataract

Å Typically seen in Type 2 diabetics and 

are similar to senile cortical cataracts 

except appear early in life

Å There is an increased rate of 

development of the cataracts,
ï I.e. they mature more rapidly in diabetic 

patients than in the normal population.



Lenticular Changes-Cataract 

Formation



Etiology

Å Believed linked to the aldose reductase 

enzyme that converts glucose to sorbitol

Å Additional evidence that with altered 

hydration of the lens there is an alteration in 

the enzyme activity in the lens that keeps the 

lens transparent..

ï alteration in the fibrin matrix and loss of 

transparency.



Diabetes and Diabetic Retinopathy

Å Diabetes and diabetic retinopathy remains 

one of the leading causes of blindness and 

new blindness cases in the US

Å Retinopathy increases with duration of the 

diabetic condition.  Poor control and 

additional systemic conditions (hypertension) 

may exacerbate the retinopathy.
ï Target BP met only 38% of Px, increasing by 

65% chance of needing laser Tx

ï Importance of BP control known but rarely 

achieved



Diabetic Retinopathy

Å Closely related to the duration of the diabetic disease

Å Evolution of the retinopathy is variable and hard to 

predict

Å Retinopathy expected in 20% of patients after 10 

years and 80% by 20 years

Å Females tend to be affected more than males

Å 5-10% of Px develop advanced sight threatening 

retinopathy

Å Differences in development between Type 1 and 2



Diabetic Retinopathy

Å VEGF: vascular endothelial growth factor is 

crucial in pathophysiology of DR

ï Enhances vascular permeability and key inducer 

of angiogenesis

ï Increased in Px with CSME, directly correlates 

with breakdown of blood-retinal barrier

ï Experimental injection of VEGF in healthy eyes 

induces diabetic-related ocular pathologies



Diabetic Retinopathy Signs

ÅMicroaneurysms

ÅRetinal edema

ÅHard exudates

ÅCotton wool spots

Å Intraretinal microvascular abnormalities 

(IRMA)

ÅVitreous heme

ÅNeovascularization (NVE, NVD, NVI)



Microaneurysms



Hemorrhages-Pre-retinal



Hemorrhages-Nerve Fiber Layer



Hemorrhages-Dot/Blot



Hard Exudates



Cotton Wool Spots



Intraretinal Microvascular 

Abnormalities (IRMA)



Vitreous Hemorrhage



NVE: Neovascularization Elsewhere



Neovascularization of the 

Disc-NVD


