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Ten Steps to Better Glaucoma Care

1. Master the Art of Tonometry




Master The Art of Tonometry
When GAT Isn't Good Enough

I Irregular Astigmatism '

| ..

i SIP LASIK ‘

i Blepharospasm ‘.__ —
i Morbid Obesity . "

I Bedside exam

|

i Young children i % A



Master The Art of Tonometry

Hand-held Tonometers
| 1ICare, Perkins, Tono-Pen, others
I Special populations
AObese, arthritic, anxious, pediatric, post-LASIK

TONO-PEN XL ; J




Master The Art of Tonometry

Table 1 Mean DY readings and mean GAT measuremenl according to CCT stratificatio
CCT <500 pm 501 £ CCT <540 pom 541 = CCT <560 um 561 < CCT < 600 pm CCT = 600 jm

DCT (mmHg) 16.7+3.5 17530 1747 £ 3.0 1807 £3.0 17.32+3.0

GAT (mmHg) 11.2+217 13.18+ 3.2 1410+ 2.9 1630+ 3.3 1949+ 2.3

ADCT /GAT 547 4.30 3.37 1.77 =217
P P=0.00 P = 0.001 P=0.00M P = 0.001 P=0.001
CCT =central cornealNhickness; DCT = dynamic contour tonometryfl GAT = Goldmann aplanation tonomi&ry.

THIN CORNEAS THICK CORNEAS

GAT underestimates DCT GAT within 1-2 mmHg
by 4-5 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

PMID: 18791544




Master The Art of Tonometry

Cornea compensated GAT probes

I Concave probe tip
less influenced by
cornea
biomechanics

I Measurements are
closer to true IOP
than conventional
prisms




Master The Art of Tonometry

CATS and GAT measurement difference from Inbracamera
transducer I0P vs. CCT

*  TRUE IOP

CONCAVE PR

460 480 500 520 540 560 580 o600 620 o4

Central Corneal Thickness , microns

Concave probe:
underestimated true
|IOP by 3 mmHg at
all CCT levels

Conventional probe:
Underestimation
was strongly
Influenced by CCT

PMID: 29301514



Master The Art of Tonometry

Pachymetry

I OHTS: CCT <555um is arisk
factor for POAG

I Detect depressed Goldmann
readings In patients with thin
corneas

I Do not attribute elevated IOP
readings to thick corneas

PMID: 9565063




Master The Art of Tonometry
Dealing with LASIK

1. Concave probe
AMost accurate

2. Change from baseline

ADifference between
pre-op and post-op IOP

@ 3. Peripheral cornea
@ ATonopen 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

- GOOD NEWS

A99.9% of eyes that appear open
are not occludable on gonio
I Essentially no false negatives

— BAD NEWS

AAbout 80% of eyes that appear
occludable are not with
gonioscopy (the Gold Standard)

I Lots of false positives




Gonioscopy Is Fundamental

Two Common Indications

1. Evaluate VH Grade 2
or less angles

2. ldentify cause of
elevated or asymmetric
IOP

I Angle closure, PAS, NVA,
angle recession




Gonioscopy Is Fundamental

Goldmann 3-mirror

I Coupling solution
I Excellent optics

Zeiss 4-mirror
I Relatively hard to learn
I Unstable view
I Indentation gonioscopy




Gonioscopy Is Fundamental

Gonioscopy Tips

Look Over The Hill

I Use an elbow rest

I Examine the inferior angle first

I Keep the light out of the pupll
I Look over the hill (Lens tilt)

I Perform indentation gonio




Gonloscopy e
Is Fundamental {@\

Indentation Gonioscopy

Appositional

A Synechial vs appositional [ESEEEE
closure /v\

A Pupil block vs
plateau iris vs

Synechial _’

phacomorphic CV_/—\
KX

s




Indentation  Gonioscopy

gonioscopy.org



Gonioscopy Is Fundamental

Does this patient need an iridotomy?

I Judging angle closure risk
ANo fAgold standa
AGrade 2 or | ess

I Corroborating evidence

(#‘5 ASuggestive symptoms
-
\y AVF and ONH damage

AElevated IOP




Ten Steps to Better Glaucoma Care

1. Master the Art of Tonometry
2. Gonioscopy is Fundamental
3. Examine the Rim, Not the Cup




Examine the rim, not the cup

A ISNT rule

I Decreasing order of rim
thickness

A Pallor

I Rim pallor not associated
with glaucoma

A Disc Size

I Large cups are normal in
large optic discs




Examine the rim, not the cup

oD 0s

Exam Date: 1/8/2016 1/8/2016

. 2
3 5/4/1991 Exam Time: 9:10 PM 9:11 PM
' ' ' 1 O n O Gender: Female Serial Number:
Doctor: Signal Strength

ONH and RNFL

gl au C O m a ERELTRseE b RNFL Thickness Map

1. Retinal nerve fiber layer e e

RNFL Deviation Map RNFL Deviation Map

thickness B e
2. Optic nerve head A

Disc Center(0.54,-0.24)mm RNFL Thick Disc Center{-0.60,0.42)mm
Exiracted Horizontal Tomogram el izicis acted Horizontal Tomogram

topography -

3. Ganglion cell layer
thickness

62 4o 147




ONH and RNFL OU Analysis:Optic Disc Cube 200x200 OD @ | @ OS

R - e T Ty, RNFL Thickness Map
etl n aI n e rve = ! ~verage Bl % 1 350 - :
iy = - ——— ‘

fiber layer

ThiS iS Where mOSt L gl Neuro-retinal Rim Thickness
of the action is! Y B

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?

RNFL
Quadrants

Does the deviation map show
evidence of a NFL defect?




Optic Nerve Head Morphology

Rim Area <1.0 mm? is ALWAYS suspicious Al ways

gray
not compared to

normals!
I - &1
B <175 mm2 = sm
|

_ 2 —
e Disc Area B C

>2.75 mm? =g

NOTE: Asymmetric disc size may account
ONH morphology for asymmetry in CDR and RNFL



Ganglion Cell Layer Thickness

Ganglion cells inferior and temporal to the fovea are
preferentially damaged in glaucoma

More vulnerable
(outside macula)

PMID: 28012881



Ganglion Cell
Layer Thickness

Look for temporal
step defect in
thickness map
and sectors

Beware of eyes with
binasal ganglion cell
thinning!

Ganglion Cell OU Analysis: Macular Cube 512x128 OD @ |@® 0S

F

Fovea: 258, 68

OD Deviation Map

OD Horizontal B-Scan

OD Sectors

OS Thickness Map

. .L“‘A_k
o o

=

Fovea: 270, 67

OS Sectors
OS Deviation Map

@,

BScan: 67




o) Glaucoma versus red disease: imaging and
glaucoma diagnosis

Gabriel T. Chong and Richard K. Lee

Purpose of review

The use of ophthalmic imaging for documentation and diagnosis of ocular disease is rising dramatically.
Optical coherence tomography (OCT), confocal scanning laser tomography (CSLT), scanning laser
polarimetry (SLP) and photographic imaging of the optic nerve head (ONH) are currently used to
document baseline characteristics of the ONH and for diagnosing glaucoma and glaucoma

(a) RNFL and ONH:Optic disc cube 200x200 oo @ | ® 08 (b) RNFL and ONH:Optic disc cube 200x200 oo @ ]I 0s (c) RNFL and ONH:Optic disc cube 200:200
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e

. Artifacts / Ocular

Examine the rim, not the cup

Factors affecting OCT detection of glaucoma

Disease severity 5. Axial length
Optic disc size 6. Blood vessel
position

Signal strength / Errors
/. Age

s INENES 8. Race



PERIMETRY

OCT
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Ten Steps to Better Glaucoma Care

Master the Art of Tonometry
Gonioscopy Is Fundamental
Examine the Rim, Not the Cup
Is this Really Glaucoma?

e




IS this

ONH| X

VF | X
IOP | X | X
POAG | OHT

A ONH: Disc appearance and/or OCT findings

really glaucoma?

X

X X

NTG Artifact?
Neurologic [NEIe]lels][e
Diurnal IOP Retinal

X X
X
X X
Anomalous Early Unreliable
ONH? POAG? VF?
Unreliable VF? Small Pre-
Pre-perimetric | ONH | perimetric

suggestive of glaucoma
A VF: Defects on SAP consistent with glaucoma
A 10P: IOP >21mmHg on >1 occasion




Case Report

A 44yo WM presents for
routine eye exam

A LLE: 7-8yrs ago

A PMH: migraines, smoker,
no meds

A FOH: No glaucoma

A Refraction:
-4.00-0.75x060 20/25
-4.75 20/20

A PERRL, (-)APD

A BP: 130/84
A GAT: 20/20 3pm
A C/D: 0.6 OD, 0.5 OS

A IMP: Borderline IOP
w/ asym cupping
A Plan: Schedule VF



Case Report
Slight asymmetry of optic cupping



LEFT EYE

AGE 44

FIXATION LOSSES @/12
FALSE POS ERRORS @/9
FALSE NEG ERRORS ©/6

QUESTIONS ASKED 210
FOVEA: 37 DB
TEST TIME 85:55

HFR S/N  6@7-1382

M0 - 1.56 DB
1.96 08B
SF 1.60 0B
8.96 0B TOTAL
DEVIATION

PROBABILITY SYMBOLS
PLS
2l O
Ber( 1
WP (0.5

PATTERN
DEVIATION




RIGHT EYE

25
AGE 44
FIKATION LOSSES  @/13
FALSE POS ERRORS @/11
FALSE NEG ERRORS /7
QUESTIONS ASKED
FOVER: 36 DB
TEST TIME @7:17

T
248 ™ g e

28
(23)
26

HFA S/N  607-1382

27
(24)
D - 4,26 0B
PSD 4,05 08
SF 2.51 0B
CPSD  3.03 0B

PC 2
P( 2

TOTAL
DEVIATION

GAT: 18/15 (6:30pm)

P ( 0.5%
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PROBRBILITY SYNBOLS
EEN O
BP( 2
Be( 1
WP (0.5




RIGHT EYE

23
AGE 44
FIXATION LOSSES @/12 (%g)
FALSE POS ERRORS ©/8 28
FALSE NEG ERRORS 0/6 -
QUESTIONS ASKED 212 3 %2;
FOVER: 28 0B M (27)
TEST TIME @6:08

13
(19)

15 22
HFR S/N  607-1382 (22)
2
MO -6.1808 P (.5 (23)
SO 3.2308 P ( 1e%
S 1.56 08

CPSD  2.76 0B P ( 1% TOTAL PATTERN
DEVIATION DEVIATION

GAT: 19/19 (5pm)

Confirmation of inferior e v PROBABILITY SYBOLS

LR R (I 7
P 2
e 1
WP (0.5

nasal defect OD




What is 1t?

ONH| X X X X
VF | X X X X
IOP | X | X X | X
POAG | OHT NTG Artifact? Anomalous Early Unreliable
Neurologic | Neurologic ONH? POAG? VF?
Diurnal IOP Retinal | Unreliable VF? Pre-
Pre-perimetric perimetric




What Is 1t?

ONH| X X X X
VF | X X X X
IOP | X | X X | X
POAG | OHT NTG Artifact? Anomalous Early Unreliable
Neurologic  Neurologic ONH? POAG? VF?
Diurnal IOP Retinal  REUUGIEUICAY o Pre-
Pre-perimetric perimetric

A ONH: Asymmetric cupping. Not frankly glaucomatous (obeys
ISNT rule). No pallor

A VF: Reproducible VF defect, suggestive of inferior nasal step
A 10P: Consistently below 21 mmHg



Case Report Continued

A Lost to follow -up for A GAT: 18/18 (3:30pm)

2 years | A PERRL, Trace APD OD
A Returns with c/o blurry A C/D: 0.6/05

VISIion

AV .
-4(?80-0.75x060 20/40 A IMP: Optic neuropathy OD
_4 75 20/40 A Plan: Repeat VF, get CT

A Refraction stan

-5.25-1.00x075 20/30
-5.25-0.50x105 20/20
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CT Scan

Pituitary adenoma



