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Why Do People Go Blind From 
Glaucoma? 
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The Probability of Blindness From 
Open-Angle Glaucoma 

Å20 years of follow-up: 1965-1985  

ÅTimolol, pilocarpine, epinephrine, 
acetazolamide, phospholine iodide, etc 

ÅGlaucoma: 54% blind in one eye  
 22% blind in both eyes 

ÅOcular hypertension (OHT): 
 14% blind in one eye  
 4% blind in both eyes 

Hattenhauer, et al. Ophthalmology. 1998. 
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Patients Blind From Glaucoma 

Å25 (27%) blind at the first visit 

Å84 (73%) blind under treatment 

ï 42.5% no compliance 

ï 57.5% good compliance 

Glaucoma Is Underdiagnosed 

Grant and Burke. Ophthalmology. 1982. 
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1Friedman, et al. AGS. 2003. 
2Mitchell, et al. Ophthalmology. 1996. 

Glaucoma Diagnosis 

ÅIn 2000, 2.2 million Americans were 
diagnosed with glaucoma1 

Å50% of individuals with glaucoma are 
undiagnosed2 

ÅMany are undiagnosed despite having 
an eye exam 
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Glaucoma Diagnosis in Clinical 
Practice 

ÅIntraocular pressure (IOP)   

ÅOptic nerve head (ONH) assessment 

ÅStandard visual fields (VFs) 

ÅRetinal nerve fiber layer (RNFL) 
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1Doughty and Zaman. Surv Ophthalmol. 2000. 
2Liu, et al. Invest Ophthalmol Vis Sci. 2003. 

Limitations of IOP 

ÅCorneal thickness affects accuracy1 

ïThin CorneaïIOP underestimated 

ïThick CorneaïIOP overestimated 

Å IOP fluctuates2  

Å IOP damage threshold varies 

ïOHT 

ïNormal tension glaucoma (NTG) 
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Limitations of Visual Fields 

ÅSubjective 

ÅHigh variability 

ÅPoor sensitivity 
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First VF abnormal 
(GHT outside normal limits) 

Second VF normal 
(GHT within normal limits) 

Third VF abnormal 
(GHT outside normal limits) 

  

Visual Fields: Highly Variable 

ÅOHTS 

ïVF* abnormality not replicated 86% of the time1 

*VF defect defined as GHT outside normal limits, CPSD <.05%, or both. 
1Keltner, et al. Arch Ophthalmol. 2000. 
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1Quigley, et al. Arch Ophthalmol. 1982. 
2Quigley, et al. Am J Ophthalmol. 1989. 

Visual Fields: Poor Sensitivity 

Å50% of optic nerve fibers lost prior to VF 
defect1,2  

ÅBy the time there is a 5 dB loss, there is 
a corresponding 25% loss of RGCs2 

A Large Number of RGCs Are Lost Prior to 
Detectable VF Abnormalities 
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ÅEarly glaucoma can be missed if a 
clinician relies mainly on the visual field 
and IOP 

ÅGlaucoma is an optic neuropathy   

ÅThe assessment of ONH and RNFL are 
needed for early glaucoma diagnosis 
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Glaucoma Damage Detection 
 

Optic Disc 

SAP 

RNFL 

Early 

Advanced 

Structural 
Losses 

Functional 
Losses 

Blindness 
Alarm 
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Five Rules for the Assessment  
of the Optic Nerve Head in 

Glaucoma 

Remo Susanna Jr, MD 
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1. Look first at the rim (and 
not at the cup)  

2. Look at the peripapillary 
region  

3. Look at the retinal nerve 
fiber layer 

4. Look at the lamina 
cribrosa 

5. Look for optic disc 
hemorrhage 

Five Rules for the Assessment of 
the Optic Nerve Head in Glaucoma 
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Rule #1 
 Identify the Rim: Look at the 
Scleral Ring and Cup Border 
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Rim width = distance between  

the scleral ring and the location 

where the vessel is bent (cup border) 
 

Scleral ring 

Cup border 
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Rim width = distance between  

the scleral ring and the location 

where the vessel is bent (cup border) 
 

Scleral ring 

Kinking 

of the vessel  
(Cup border) 

I ï S ï N ï T  rule 
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Clinical Importance of 
Glaucomatous Signs 

  

   

Weak 

Moderate 

Strong 
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The Color of the Rim 

 

©2003, Remo Susanna Jr, MD  

Cup = Pallor 

Normal Disc 

If cup = pallorðnormal 

If pallor > cupðneurological disorder  
or glaucoma with very high IOP 

If cup > pallorðglaucoma 

Schwartz. Arch Ophthalmol. 1973. 
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Non-Glaucomatous  

  Optic Neuropathy 

T
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Pale rim Cup 

Pallor > Cup 
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Pallor  > Cup 

 

 

Non-Glaucomatous 
Neuropathy 

Cup 

Diffuse Pallor 
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Pallor 

Cup 

Cup > Pallor 

Glaucoma 

Location of kinking 

     of the vessel 
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Rule #2 
 Look at the Peripapillary Region 
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Peripapillary Halo  

Ŭ 

ɓ 

Jonas, et al. Invest Ophthalmol Vis Sci. 2000. 

Alpha Zone 

Beta Zone 

Sensitivity 20% to 30% 

Specificity 80% 

360ºïnormotensive 
senil-sclerotic glaucoma 
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