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ñThe Eye Is Like A Cameraò

Illustration by Mark Erickson
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The Physicianôs View of The Retina 

and The Macula

Normal

Macula
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Nonsurgical Retinal Disease

e.g.  Macular Degeneration

Normal Retina ñDryò or Early AMD

ñLate Dryò AMD

ñLate Wetò AMD

(Yellow spots = Drusen)
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A Prototypical Surgical Disease:

Epiretinal Membrane

ÅBiomicroscopic Examination and Ocular 
Coherence Tomography:
ïIdentify disease

ïPlan surgical approach

ïEvaluate surgical success
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Prototype Surgical Approach to 

Vitrectomy

ÅWeck Cell Vitrectomy Pioneered by David 

Kasner, MD, Bascom Palmer Eye Institute

Wilmer Eye Institute

Second Generation Vitrectomy

ÅRobert Machemer, 

MD, Duke 1968

ÅFirst mechanical 

probe for open eye 

vitrectomy

ÅLatter adapted for 

closed-eye surgery

Vitreous-Infusion-

Suction-Cutter
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Third Generation Vitrectomy 

Instrumentation

ÅEarly closed eye 

vitrectomy 

instrumentation 

(1970)

ï15 gauge (1.7 mm)

ÅFiberoptic light source 

for endoillumination

Wilmer Eye Institute

Vitrectomy

Contemporary small gauge vitrectomy:



9/29/2009

6

Wilmer Eye Institute

Optical Access to the Interior of the Eye

Contact Lens

Contact Lenses

Noncontact Lenses
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Epiretinal Membrane Peeling

ÅInitiatiation of membrane 
peeling
ïIdentify an edge

ïGently peel the membrane

ïDo not exceed retinal 
tolerance to traction

ÅChallenges:
ïVisualizing the membrane 

edge

ïGrasping the membrane 
edge

ïNo tactile perception of 
forces

ïRemoving all of the 
membrane
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Epiretinal Membrane Peeling

Video Image: Initiating Membrane

Peel

23 Gauge Instrumentation

3-Port Pars Plana Vitrectomy

Diabetic Traction Retinal Detachment 

(ñMassive Epiretinal Membraneò)

ïTraction retinal 

detachment 

involving the 

macula

ïPostoperative 

appearance with 

macular traction 

relieved. 
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Membrane Peeling

ÅRelieve tractional forces: 

ïVitreous to membrane

ïMembrane to retina

ÅIdentify an edge; enter a safe plane 

ÅAtraumatic removal of the membrane

Wilmer Eye Institute

Macular Hole

ÅInternal limiting membrane peel
ï3 µm thick membrane

ïTransparent 

ïTightly adherent to delicate retinal tissue

ïStaining vs. nonstaining techniques
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Internal Limiting Membrane Peeling

ÅInitiating ILM edge
ï3-5 microns thick

ïNo tactile feedback

ïLacks identifying visual 
indicators

ÅGrasping the edge

ÅILM peeling
ïCapsulorhexis

ÅChallenges
ïCorrectly identifying an 

edge

ïLack of tactile feedback

ïSurgeon tremor

ïSurgical risk

Wilmer Eye Institute

Central Retinal Vein Occlusion

ÅThe second most 

common retinal vascular 

problem in the Western 

World. 

ÅCurrent best treatment 

does not address the 

pathophysiology

ÅAdministration of 

thrombolytics to the site 

of thrombosis may be a 

first step
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Retinal Vein Cannulation

ÅOne approach

ïIdentify the vein

ïCannulate

ïInject clot busting drug

ÅChallenges

ïCannulation 

ïMaintaining cannulation

ïHemorrhage

ïMay not have clinical 

benefit

Wilmer Eye Institute

Retinal Vessel Cannulation:
Dry and Wet Phantoms

Membrane Peeling Steady Hand Robot Cannulation

Free Hand Cannulation
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Factors Limiting The Surgeon

ÅVisualization of the target structures

ÅAccess to the surgical target

ÅHuman physical limits

ïOphthalmic surgeons may have as much as 100 µm 

amplitude of hand tremor.

ïILM tissue is 3 microns thick

ÅLack of tactile feedback

ÅFatigue: (Physical, mental, visual)

ÅRisk to other eye structures

Wilmer Eye Institute

Historically Significant Innovations 

in Vitreoretinal Surgery

ÅEndoillumination

ÅEndolaser

ÅIntraocular Gas Tamponade

ÅSilicone Oil

ÅPerfluorocarbons

ÅBimanual technique

ïIndirect lighting

ïDual function instruments
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Laser Treatment of Retinal Tears

Retinal tear resulting from vitreous traction. 

Wilmer Eye Institute

Perfluorocarbon Liquid

ïHeavier than water liquid:

ÅOriginally developed to carry oxygen as a blood 

substitute

ÅOptically clear

ïEffective at displacing subretinal fluid out 

retinal breaks

ÅNo need to create a posterior drainage retinotomy

ÅLaser therapy is possible under PFO

ÅSaves time, increases safety and makes 

impossible things possible. 


