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Learning Objectives

At the conclusion of this activity, participants will be 
able to:

1. Summarize the evidence-based information on Diabetes 
Mellitus (DM) and the eye .

2. Explain the reasons why comprehensive eye examinations are 
critical for non-diabetic and diabetic patients.

3. Discuss how DM can affect military readiness

4. Differentiate between a screening and a comprehensive eye 
examination for DM and Diabetic Retinopathy (DR)
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Main Resources

Academy of Ophthalmology 

Preferred Practice Pattern (AAO PPP)

American Optometric Association

Evidence Based Clinical Practice Guideline (AOA EB-CPG)
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Let’s Look at the Problem
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Findings and Force Readiness
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Incident Diagnosis and Incident Rates
Active & Reserve Components 2009-2019
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Annual Incidence Rates
T2DM, Active Component
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Estimates of Diabetes and Its Burden
in the United States
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Prevalence of Diabetes
CDC National Diabetes Statistics 
Report, 2020
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Estimated Crude Prevalence Diabetes
Adults 18 Years Old or Older 
United States, 2013-2016
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CDC National Diabetes Statistics Report, 2020



Prevalence of Diagnosed Diabetes
Adults 20 Years Old or Older, 
United States
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CDC National Diabetes Statistics Report, 2020



Eye Exams in the Civilian Sector

∎ While advances in the management of DM and DR have reduced the risk of 
vision loss and blindness, more than 1/3 of persons with diabetes do not 
receive an annual eye examination. 

∎ The annual rate of dilated eye examinations for adults in the United States 
varies by state from 49.8 percent in Indiana to 76.7 percent in Massachusetts. 

∎ Overall, 61.6 percent of American adults with DM received a dilated eye 
examination from 2014-2015. 

∎ Rates of eye examinations for elderly persons with DM also remain below 
recommended levels as reported in a nationally representative sample of 
persons with health insurance coverage. 

∎ In addition, a significant number of individuals with diabetes are not 
adequately evaluated for signs and symptoms of diabetic eye disease by their 
primary care physician.
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What is Diabetes Mellitus?

∎Diabetes mellitus is a metabolic disease 
characterized by hyperglycemia resulting from 
defects in insulin secretion, insulin action, or both. 
The chronic hyperglycemia of diabetes is associated 
with long-term damage, dysfunction, and failure of 
various organs, especially the eyes, kidneys, nerves, 
heart, and blood vessels.
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Types of Diabetes

∎ Type 1 diabetes mellitus (T1DM) is a condition where the 
beta-cells of the pancreas does not make or makes too little 
insulin. This likely occurs when the body’s immune system 
attacks and kills these pancreatic beta-cells. (5-10% of cases)

∎ Type 2 diabetes mellitus (T2DM) is the most prevalent form of 
the disease and often goes undiagnosed for many years 
because high blood glucose levels develop gradually and 
initially are often not severe enough for a person to notice 
any of the symptoms of DM. (90-95% of cases)

∎ Gestational Diabetes (not discussed in this presentation)
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Type 2 Diabetes

∎With T2DM, during this undetected and 
asymptomatic period of disease, individuals are at 
risk of developing microvascular and macrovascular 
complications of diabetes, including visual 
impairment and blindness, hypertension, renal 
failure, heart disease, and stroke.
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We Still Need to Educate on
Glucose Control (AOA EB-CPG)
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Diabetic Retinopathy

∎Diabetic retinopathy, the most common 
microvascular complication of diabetes, is a leading 
cause of new cases of vision impairment (including 
blindness) among people 20 to 74 years of age in the 
United States and many developed countries. 
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How Do We Save Vision?

∎ Intensive treatment to maintain blood glucose 
concentrations close to the normal range has been 
shown to reduce the risk of development of DR and 
decrease the risk of its progression in persons with 
type 1 or type 2 DM. 

∎ In addition, early intensive glycemic control appears 
to have a lasting protective effect on diabetic 
retinopathy progression and severity due to 
“metabolic memory.”
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What Can We Control? 
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Blood Pressure Control (AOA EB-CPG)
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Lipid Control (AOA EB-CPG)
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Diet and Physical Activity to
Prevent Diabetes (AOA EB-CPG)
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Physical Exercise to Prevent the 
Ocular Effects of Diabetes (AOA EB-CPG)
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Why Is Diabetes Mellitus Bad for the Eyes?

Can I Make a Difference?
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The Carpenter
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https://www.dvidshub.net/image/213549/construction https://www.dvidshub.net/image/456307/rsc-north-others-provide-
operating-room-support-ana-medical-personnel-leg-surgery



The Electrician
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https://www.dvidshub.net/image/1072569/electricians-mate-em https://www.businessinsider.com/national-geographic-brain-surgery-show-2015-11



The Plumber
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https://www.dvidshub.net/image/126269/did-someone-call-plumber



The Plumber and The Electrician
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https://www.dvidshub.net/image/4459547/6th-mdg

https://www.eyestore.cz/eidon-fundus-kamera



Let’s Go To Submarine School
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Burnt and Stripped Wires are BAD!
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https://structuretech1.com/aluminum-wiring-2/



If You Have Damaged Wires, The 
Electricity Doesn’t Get There
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https://untappedcities.com/2019/07/15/watch-the-2019-nyc-blackout-in-a-time-lapse-video/



Leaky Pipes and Hoses are BAD!
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https://www.dvidshub.net/image/229875/damage-control-wet-trainer

https://www.dvidshub.net/image/3870637/damage-control-training-sub-school



If You Have a Leaky Hose, 
No Water Gets to Where it Needs to Go
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https://www.dvidshub.net/image/46323/firefighting-drill



What Does DM Do to the Eye?

∎DM is a disease that interrupts the normal flow of 
blood to the retinal tissue and can ultimately damage 
the optic nerve. The optic nerve is in charge of 
carrying electrical visual signals to the brain.

∎ If our retina is not working or the nerve is not 
working, we cannot see.
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What Does a Normal Retina Look Like?
Fundus
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https://www.eyestore.cz/eidon-fundus-kamera



What Does a Normal Retina Look Like?
Optical Coherence Tomography (OCT)
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https://link.springer.com/chapter/10.1007/978-3-030-16638-0_3



Diabetic Retinopathy
Fundus and Corresponding OCT

“Medically Ready Force…Ready Medical Force” 40

https://www.researchgate.net/figure/Proliferative-diabetic-retinopathy-with-
diabetic-macular-edema-and-vitreomacular_fig2_328534930



Diabetic Retina
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https://seeclearkalamazoo.com/services/diabetic-eye-care/diabetic-retinopathy/

https://fortsaskonline.com/local/bruderheim-thankful-for-collaborative-
effort-after-water-main-break



What Happens if the Water Does Not 
Reach the Intended Target?

“Medically Ready Force…Ready Medical Force” 42

https://ask.extension.org/questions/324402



What Grows In Its Place? Weeds!
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https://thecultivator.net/tag/spring-weeds-2/



Non-Perfused Retinal Tissue
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https://www.optos.com/image-types/fluoroscein-angiography/



Types of Diabetic Retinopathy

∎Non-Proliferative

∎ Proliferative
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Classification and Signs of 
Non-Proliferative Diabetic Retinopathy

∎ Retinal blood flow alteration

∎ Saccular outpouchings of retinal capillaries aka “Microaneurysms” – loss 
of intramural pericytes

 Earliest sign of DR 

∎ Retinal hemorrhages from leaking microaneurysms

 Pinpoint, dot or blot shape hemorrhages

∎ Intraretinal microvascular abnormalities (IRMA)

 New vessel growth within the retina 

 Pre-existing vessels with endothelial cell proliferation

 Shunts through areas of non-perfusion

 Indicated severe ischemia 

 Neovascularization on surface of retina and/or disc in a short time
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Non-Proliferative Diabetic Retinopathy
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https://www.centervue.com/products/eidon/58-retinopatia-diabetica-non-proliferantejpg/



Non-Proliferative Diabetic Retinopathy
(AOA EB-CPG)

“Medically Ready Force…Ready Medical Force” 48

(AOA, 2019) 



Classification and Signs of 
Proliferative Diabetic Retinopathy

∎Venous caliber abnormalities

Indicators of severe retinal hypoxia

Venous dilation, venous beading or loop formation

Substantial risk for progression to proliferative DR

∎New vessels (neovascularization)

At or near the optic disc

Elsewhere in the retina

Increased risk of vision loss due to vitreous hemorrhage or 
retinal detachment
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Proliferative Diabetic Retinopathy 
(PDR)

∎ Proliferative DR

 Neovascularization of the disc or 
elsewhere

∎ High-Risk PDR

 Presence of at least 3 of the 4 risk 
factors for severe vision loss from 
diabetic retinopathy

 Presence of pre-retinal or 
vitreous hemorrhage

 Presence of new vessels

 Presence of new vessels on or 
near the disc

 Presence of moderate or 
severe new vessels (NV ≥ 
standard photograph 10A or 
NVE ≥1/2 disc area

“Medically Ready Force…Ready Medical Force” 50

http://www.eyerounds.org/atlas/pages/NVI/index.htm



Proliferative Diabetic Retinopathy
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https://webeye.ophth.uiowa.edu/eyeforum/atlas/pages/proliferative-
diabetic-retinopathy/index.htm

Li DQ, Choudhry N. Tractional Retinal Detachment Secondary to Diabetic 
Retinopathy. JAMA Ophthalmol.2018;136(10):e183507. 

doi:10.1001/jamaophthalmol.2018.3507



Laser Treatment for Diabetic 
Retinopathy
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https://www.centervue.com/products/eidon/30-caso-11-re/



Diabetic Macular Edema (DME)

∎ Retinal complication in addition to DR

∎ Collection of intraretinal fluid in the macular area 
with or without lipid exudates or cystoid changes

∎Affected visual acuity

∎ Focal Macular Edema

Circinate rings of hard exudate resulting in leakage from 
MA that lead to edema

∎Diffuse Macular Edema

More extensive breakdown of the blood-retinal barrier 
with leakage from MA and retinal capillaries
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Early Treatment for Diabetic 
Retinopathy Study (EDTRS)

∎Multicenter, Randomized Controlled Clinical Trial

∎ Study Start Date: December 1979
 To evaluate the effectiveness of both argon laser photocoagulation 

and aspirin therapy in delaying or preventing progression of early 
diabetic retinopathy to more severe stages of visual loss and 
blindness.

 To help determine the best time to initiate photocoagulation 
treatment in diabetic retinopathy.

 To monitor closely the effects of diabetes mellitus and of 
photocoagulation on visual function.

 To produce natural history data that can be used to identify risk factors 
and test etiologic hypotheses in diabetic retinopathy.
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EDTRS Clinically Significant Macular Edema
(AOA EB-CPG)
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What is Leaking?

∎ Blood

∎ Exudate

∎ Increased vascular permeability is a hallmark of DME. 
In human eyes with DR, hypoxia causes upregulation 
of vascular endothelial growth factor (VEGF) 
production, and leads to retinal capillary 
hyperpermeability
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Non-Retinal Ocular Complications

∎Visual Function

Loss of visual acuity

Refractive error shifts

Changes in color vision

Accommodative dysfunction

Visual field changes

Contrast sensitivity loss
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Non-Retinal Ocular Complications

∎ Ocular motility
∎ Pupillary reflexes
∎ Conjunctiva
∎ Tear film
∎ Corneal wound healing/reduced 

sensitivity
 Delayed, recurrent and non-

resolving erosions / 
neurotrophic keratitis

 Increased risk of infection 
including post surgery

∎ Iris
 Depigmentation
 Neovascularization
 Neovascular glaucoma
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https://www.reviewofoptometry.com/article/when-corneal-wounds-
wont-heal



Cataracts

∎ Cataracts
 2-5 times more likely to develop cataracts

 Development of cataracts at younger ages
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https://www.seeintl.org/cataracts/



Glaucoma

∎ Open Angle Glaucoma

Doubles the risk of 
developing the most 
common form of 
glaucoma
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https://www.researchgate.net/figure/Anatomy-of-ocular-circulation-a-artery-b-vein-n-nerve-
A-Cut-away-drawing-along-the_fig17_224949360/download



Optic Disc

∎ Pallor

∎ Papillopathy

∎ Ischemic optic neuropathy
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https://link.springer.com/chapter/10.1007/978-3-030-10886-1_36



Referral for Advanced Treatment 
(AOA EB-CPG)
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(AOA, 2019) 



Laser Treatments

∎ Laser Photogoagulation

Panretinal (scatter Photocoagulation)

Regression of retinal neovascularization

∎ Pattern Scan Laser (Pascal)

More targeted retinal laser photocoagulation 

Spares better perfused tissue

∎ Subthreshold diode micropulse

Minimizes negative thermal effects

Confined energy
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DME and VEGF/anti-VEGF

∎ Increased vascular permeability is a hallmark of DME.

∎ In human eyes with DR, hypoxia causes upregulation 
of vascular endothelial growth factor (VEGF) 
production, and leads to retinal capillary 
hyperpermeability
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Kulkarni AD, Ip MS. Diabetic macular edema: therapeutic options. Diabetes Ther. 2012;3(1):1‐14. doi:10.1007/s13300-012-0002-y



Anti-VEGF Treatments (AOA EB-CPG) 
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Injectable and Intraocular Treatments

∎ Intravitreous steroids and Intraocular sustained release corticosteroid

∎ Intravitreous anti-VEGF (Vascular Endothelial Growth Factor)

 Standard of care in patients with central involved DME especially if visual acuity is 
reduced

 Repeat injections required 
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Anti-VEGF Studies (AOA EB-CPG)
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(AOA, 2019) 



Anti-VEGF Studies (AOA EB-CPG)
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Surgical Treatment

∎Vitrectomy

∎ Retinal Detachment Repair

∎Glaucoma Filtering Surgery
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Side Effects and Complications of the 
Treatment for Diabetic Retinopathy 
(AAO PPP)
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Course of Progression
(AOA EB-CPG)
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Course of Progression (cont)
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Management Plan (AOA EB-CPG) 

“Medically Ready Force…Ready Medical Force” 73

(AOA, 2019) 



Management Plan (cont)
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Comprehensive Eye Exam 
Soon After Diagnosis (AOA EB-CPG)
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Follow Up Schedules (AOA EB-CPG)
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Inform Primary Care Physician 
Results of Diabetic Eye Exam 
(AOA EB-CPG)
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Make Sure the Patients are Dilated!
(AOA EB-CPG)
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(AOA, 2019) 
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Key Takeaways

∎ Diabetic Retinopathy is a leading cause of blindness

∎ Individuals with diabetes should receive at least annual dilated eye 
examinations

∎ More frequent examination may be necessary due to stage of 
disease

∎ Individuals with diabetes should modify their lifestyles

∎ Individuals with diabetes should be educated about the ocular signs 
and symptoms of diabetic retinopathy and eye examinations and 
care

∎ Diabetes is a military readiness issue

∎ Individuals with Diabetes may be at higher risk of getting very sick 
from COVID-19
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Questions? 

Dr. Andrew Morgenstern

Andrew.S.Morgenstern.ctr@mail.mil
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How to Obtain CE/CME Credit

To receive CE/CME credit, you must register by 0825 ET on 29 May 2020 to qualify for the receipt of CE/CME credit 
or certificate of attendance. You must complete the program posttest and evaluation before collecting your 
certificate.  The posttest and evaluation will be available through 11 June 2020 at 2359 ET.  Please complete the 
following steps to obtain CE/CME credit:

1. Go to URL: https://www.dhaj7-cepo.com/content/clinical-communities-speaker-series-review-current-trends-and-
best-practices-primary-care-28

2. Click on the REGISTER/TAKE COURSE tab.

a. If you have previously used the CEPO CMS, click login.

b. If you have not previously used the CEPO CMS click register to create a new account.

3. Follow the onscreen prompts to complete the post-activity assessments:

a. Read the Accreditation Statement

b. Complete the Evaluation

c. Take the Posttest

4. After completing the posttest at 80% or above, your certificate will be available for print or download.

5. You can return to the site at any time in the future to print your certificate and transcripts at https://www.dhaj7-
cepo.com/

6. If you require further support, please contact us at dha.ncr.j7.mbx.cepo-cms-support@mail.mil
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