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Ten Steps to Better Glaucoma Care

1. Master the Art of Tonometry



Master The Art of Tonometry

ïIrregular Astigmatism

ïS/P LASIK

ïBlepharospasm

ïMorbid Obesity

ïBedside exam

ïYoung children



Master The Art of Tonometry

ïiCare, Perkins, Tono-Pen, others

ïSpecial populations

ÅObese, arthritic, anxious, pediatric, post-LASIK



PMID:  18791544

Master The Art of Tonometry

THIN CORNEAS
GAT underestimates DCT 

by 4-5 mmHg 

THICK CORNEAS
GAT within 1-2 mmHg 

of DCT

The problem is not that GAT reads high on patients with thick corneas 

but that it reads very low on patients with thin corneas



Master The Art of Tonometry

ïConcave probe tip 

less influenced by 

cornea 

biomechanics 

ïMeasurements are 

closer to true IOP 

than conventional 

prisms



Master The Art of Tonometry

TRUE IOP

CONCAVE PROBE

Concave probe:  

underestimated true 

IOP by 3 mmHg at 

all CCT levels

Conventional probe: 

Underestimation 

was strongly 

influenced by CCT

PMID: 29301514



PMID: 9565063

Master The Art of Tonometry

ïOHTS: CCT  <555µm is a risk 

factor for POAG

ïDetect depressed Goldmann 

readings in patients with thin 

corneas

ïDo not attribute elevated IOP 

readings to thick corneas



Master The Art of Tonometry

1. Concave probe

ÅMost accurate 

2. Change from baseline

ÅDifference between 

pre-op and post-op IOP

3. Peripheral cornea

ÅTonopen or iCare 

tonometry outside flap



Ten Steps to Better Glaucoma Care

1. Master the Art of Tonometry

2. Gonioscopy is Fundamental



Gonioscopy  is Fundamental

Van Herick is a mixed blessing

Å99.9% of eyes that appear open 

are not occludable on gonio

ïEssentially no false negatives

ÅAbout 80% of eyes that appear 

occludable are not with 

gonioscopy (the Gold Standard)

ïLots of false positives



Gonioscopy  is Fundamental

1. Evaluate VH Grade 2 

or less angles 

2. Identify cause of 

elevated or asymmetric 

IOP

ïAngle closure, PAS, NVA, 

angle recession



Gonioscopy  is Fundamental

ïRelatively easy to learn

ïBlink control

ïCoupling solution

ïExcellent optics

ïRelatively hard to learn

ïUnstable view

ïIndentation gonioscopy



Gonioscopy  is Fundamental

ïUse an elbow rest

ïExamine the inferior angle first

ïKeep the light out of the pupil

ïLook over the hill 

ïPerform indentation gonio

Look Over The Hill

(Lens tilt)



Gonioscopy  

is Fundamental

ÅSynechial vs appositional 

closure

ÅPupil block vs

plateau iris vs

phacomorphic

Angle Closure

Appositional 

Closure

Synechial

Closure



Indentation Gonioscopy

gonioscopy.org



Gonioscopy  is Fundamental

ïJudging angle closure risk

ÅNo ñgold standardò criteria

ÅGrade 2 or less in Ó2 quads

ïCorroborating evidence

ÅSuggestive symptoms

ÅPAS

ÅVF and ONH damage

ÅElevated IOP
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1. Master the Art of Tonometry

2. Gonioscopy is Fundamental

3. Examine the Rim, Not the Cup



Examine the rim, not the cup

ÅISNT rule

ïDecreasing order of rim 

thickness

ÅPallor

ïRim pallor not associated 

with glaucoma

ÅDisc Size

ïLarge cups are normal in 

large optic discs



Examine the rim, not the cup

1. Retinal nerve fiber layer 

thickness

2. Optic nerve head 

topography

3. Ganglion cell layer 

thickness



Retinal nerve 

fiber layer 

Is the superior (less common) or 

inferior (more common) hump 

depressed?

Is there RE/LE symmetry?

Is there evidence of rim loss 

corresponding to the RNFL loss?

Does the deviation map show 

evidence of a NFL defect?



Optic Nerve Head Morphology

Always gray b/c itôs 

not compared to 

normals!

<1.75 mm2 = sm

1.75-2.75mm2 = med

>2.75 mm2 = lg

ONH morphology

Rim Area  <1.0 mm2 is ALWAYS suspicious

NOTE: Asymmetric disc size may account 

for asymmetry in CDR and RNFL



Ganglion cells inferior and temporal  to the fovea are 

preferentially damaged in glaucoma

PMID: 28012881

Ganglion Cell Layer Thickness



Ganglion Cell 

Layer Thickness

Look for temporal 

step defect in 

thickness map 

and sectors

Beware of eyes with 

binasal ganglion cell 

thinning!





Examine the rim, not the cup

1. Disease severity

2. Optic disc size

3. Signal strength / Errors

4. Artifacts / Ocular 

anomalies

5. Axial length

6. Blood vessel 

position

7. Age

8. Race



GLOBAL RNFL THICKNESS ( ɛM)
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Ten Steps to Better Glaucoma Care

1. Master the Art of Tonometry

2. Gonioscopy is Fundamental

3. Examine the Rim, Not the Cup

4. Is this Really Glaucoma?



ONH X X X X

VF X X X X

IOP X X X X
POAG OHT NTG

Neurologic

Diurnal IOP

Artifact?

Neurologic

Retinal

Anomalous 

ONH?

Unreliable VF?

Pre-perimetric

Early 

POAG?

Small 

ONH

Unreliable 

VF?

Pre-

perimetric

ÅONH: Disc appearance and/or OCT findings 

suggestive of glaucoma

ÅVF: Defects on SAP consistent with glaucoma

ÅIOP: IOP >21mmHg on >1 occasion

Is this really  glaucoma?



Case Report

Å44yo WM  presents for 
routine eye exam

ÅLLE: 7-8yrs ago

ÅPMH: migraines, smoker, 
no meds

ÅFOH: No glaucoma

ÅRefraction: 
-4.00-0.75x060 20/25
-4.75 20/20

ÅPERRL, (-)APD

ÅBP: 130/84

ÅGAT: 20/20 3pm

ÅC/D: 0.6 OD, 0.5 OS

ÅIMP: Borderline IOP 

w/ asym cupping

ÅPlan: Schedule VF



Case Report

Slight asymmetry of optic cupping 



LEFT EYE



RIGHT EYE

GAT: 18/15 (6:30pm)



RIGHT EYE

GAT: 19/19 (5pm)

Confirmation of inferior

nasal defect OD

Confirmation of inferior

nasal defect OD



What is it?

ONH X X X X

VF X X X X

IOP X X X X
POAG OHT NTG

Neurologic

Diurnal IOP

Artifact?

Neurologic

Retinal

Anomalous 

ONH?

Unreliable VF?

Pre-perimetric

Early 

POAG?

Unreliable 

VF?

Pre-

perimetric



What is it?

ONH X X X X

VF X X X X

IOP X X X X
POAG OHT NTG

Neurologic

Diurnal IOP

Artifact?

Neurologic

Retinal

Anomalous 

ONH?

Unreliable VF?

Pre-perimetric

Early 

POAG?

Unreliable 

VF?

Pre-

perimetric

ÅONH: Asymmetric cupping. Not frankly glaucomatous (obeys 

ISNT rule). No pallor

ÅVF: Reproducible VF defect, suggestive of inferior nasal step

ÅIOP: Consistently below 21 mmHg



Case Report Continued

ÅLost to follow -up for 
2 years

ÅReturns with c/o blurry 
vision

ÅVcc
-4.00-0.75x060 20/40
-4.75 20/40

ÅRefraction
-5.25-1.00x075 20/30
-5.25-0.50x105 20/20

ÅGAT: 18/18 (3:30pm)

ÅPERRL, Trace APD  OD

ÅC/D: 0.6/0.5

ÅIMP: Optic neuropathy OD

ÅPlan: Repeat VF, get CT 
scan



1994

1996



CT Scan

Pituitary adenoma


