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What s it?

A disease: of progressive optic

neuropathy 'with:loss-of retinal
neurons-and-thelr axens, (herve
fiber layer), resulting in blindness: it
left: untreated.




‘Glaucoma describes a group of diseases that kill retinal
ganglion cells.”

“High IOP Is the strongest knewn risk factor for glaucoma
pUt It IS neither necessary nor sufficient te Induce the
neuropatny.”

LLibby, ‘R ret all Annu Rev Genomics Hum Genet,6: - 15; 2005




\What causes:it?

Ihere IS a dose-response

relationship between intraocular

pressure-and-the sk of damage 1o
the visual field.




ADVANCED GLAUCOMA
INTERVENTION STUDY

Low Pressure Reduces Vision Loss

AGIS Study

_Mean IOP

-~ £0 50% of visits < 18
1202 mm Hg

——- 50 to 75% of visits < 18 ‘
75 to 100% of visits < 18 d '16.9 mm Hg

e A0l visits < 18

Mean change in visual

12 24 36 48 60 72

Follow-up m onth




How do we-diagnose it?

|IOP I1s not helpful diagnostically until it reaches
approximately,40 mm;Hg at-whichlevelthe

likelihood .of damage Is significant.

Visual fields -are also not helpful, in the early-sta -~ ges

of diagnasis hecause a considerable -number of neuro ns
must be-lost before,VVF/changes -can be

detected.

Optic-herve-damage in the early, stages is difficult
orimpossible to recognize.

50% ofipeople-with glaucoma,do:not know it!




Intraocular pressure is not the only factor
responsible for: glaucoma!

95% of people:-with elevated IOR will never have
the damage: assaciated with glaucoma.

©One-third: of patients withiglaucoma ;do not have
elevated 10P.
IVIost ‘of the-ocular findings that,occur in people

with glaucema-also occur in people without
glaucoma.




e Normal range: 10-22 mm Hg
e [Follows nen-Gaussian curve with right
skewed tail

®30-50% of open angle glaucoma: patients
have |IOP <22 mmHg

® Diurnal flucuation normally: < 6 mmHg

®\Women have slightly higher pressures
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Radius Anterior: 8.02 mm, K: 41.3 dpt

Radius Rostarior: 6.74 mm, K 49.1 dpt

Anterior Charber Depth: 262




Population distribution of 10P

T8 T3 16 1 18 2 22326 27 29037 33
pressure (mm Hg)




|©OP VVariables

Genderinfluences: Normal vs-glaucoma:

intraccular

intraocular : s
{mm Hg)

17

16

15

- _ 70
‘age (years)
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How do we-measure
|OPR?

Applanation

Jenopen
Schiotz
Alr

Non-contact




fTeonometry

Schiotz




Goldmann applanation
tonometer




leNnopen




Goldmann, perimeter

Glaucoma: visual fields

anrmg of the -blind spot. The
eapliest nepve fiber bundie defect

End siages in glaucoma (eld
Ipss. Remnant of central field"
Still_show: sal step

Pepipheral depression w'im
doublé nerve fiber bundle defect
bolation of central field

Nasal - depression connected
with Arcudte Scotoma. Nasal
step of Ronne

e

(&Y

Incipiemt double nerve’ [iber
bandie defect (Bjerrum Scolema)

al field loss in glaucoma
is -1l wepve fiber bundle defect
with - "nasal’ step and peripheral
nasal depression. [tis hepe shawn
superimposed apon the nepve fibep
layep ot Lhe petina dand the petinal
vascalar tpee. All perimetric changes
i ‘qladcoma ape variations of these
fundamentat defects £

Pepipheral break through of
large nepve (ibep bundie defect
with well developed nasal step

Fully developed nerve fibep
bundle: defect with nasal
step. (Arcuate Scotoma)

Double Arcuate Scotoma with
pepipheral break throagh
and nasal step

Seide] Scotoma. Islands of
greater visual loss within
a nerve [iber bundle defect




The normal visual-field: an:island of
VIiSion: In .a-sea-of darkness:

diameter ol lest object/
distance from patient (mm)
EIA000 — ——-
1,/4000
/2000
372000
5/2000
5/1000
1071000
201000

401000
S0/1000
160,/1000




Humphrey automated perimetry

CENTRRL 24-2 THRESRALD TEST

FINATION HONITOR: GAZE/BLINDSPOT STIMULUSE TT1. WHITE FUPIL DIRNETER: 5.1 M0 DATE: 7 -22-2003
FFINATIGH TRRGET: CENTRAL BRAKGROUND: 31.5 RSE VISUAL RCWITY: 20425 TINE: 3128 PR
FIMATION LOSSES: 3713 STRATEGY: SITR-STRNDRRD he o100 D8 oL ¥ HGE: 43

FALSE PDS ERRGRS: 6%
FALSE WEG ERRORS: 13
TEST DURATION: B4e53

FOVER: OFF

TOTAL
DEVIATION

UNIVERSITY FHISICIRNS
[EFT. OF DFHTHALNOLOGY
1881 N, CRAPBELL BNE
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(5200 321-3660




CENTRAL 24-2 THRESHOLD TEST

FIKATION HONITOR: BLINDSPOT
FIXATION TARGET CENTRAL
FIXATION LOSSES: /14
FALSE POS ERRORS: 14 %
FALSE NEG ERRORS: 3 %
TEST DURATION: 85:22

FOVER: OFF

TOTAL
DEVIRTION

STINULUS? I11. WHITE
BACKGROUND: 31,5 ASB
STRATEGY: SITA-STANDRRD

Visual fields in glaucoma
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Cup-to-disk ratio




DISKSCURRING

Glaucoma




Glaucomatous -cupping
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Optic-nerve-signs of.glaucoma progression

< |ncreasing:C:Prratio

+» [Development of disk pallor

< [DISC-hemorrhage {60% will show progression of
visual field damage)

“\/essel displacement

< |ncreased visibility of lamina cribosa




Ocular hypertension treatment study
(OHTS study)

+GOALS: To evaluate the effectiveness of topical/ecu: - 'lar;hypotensive
medications in preventing ,on delaying visual-field 0SS
and/or optic nerve damage in subjects with'ocular h yper-
tension at, moderate risk-for;developing open-angle

glaucoma: (POAG).

SPOPULATION: 1636 participants aged 40-80.years with ||, 1OP 24-32
MM HG In one-eye; and 21-321n the other,:-randomiy
assigned: to.observation.and treatment-groups.




OHTS parameters

» TREATMENT GOALS: Reduce:-pressure;to less-than

or,equal to-24- mm Hg with ‘& minimum pressure
reduction of 20% from the, baseline.

2 OUTCOME MEASURES: Development of reproducibie

visual field: abnormality or development of optic d 5
deterioration.

%~ MEDICATIONS USED: beta-adrenergic antagonists,

prostaglandin analogues; topical.carbonic anhydrase
INNIDITOFS, alpha-2 agonists, parasympathomimetic
agents, ana. epinephrine.




OHTS Conclusions

Cumulative Probability of Developing POAG'

At:60 months, the
probability, of- developing
glaucoma-was:

0.5% Intobservation group

4.4% 1n treatment . group




OHTS parameters-that
INnfluence-the tisk of
developing:POAG

Age
Cup-disk ratio

Central corneal thickness




Percentage: of OH T S-participants, in
observation group who,developed POAG
(mean follow-up = 72 mo)

|OP. vs central
corneal thickness

Li o
|OP>25. 75
Mean=27.9

28 of 78 10 of 79
ws/ 03/)

$ 4 s
I0P>23.75 to
<25.75
Mean=24-9 80f67 of58
L7 (12%) (10%)

|0P<23.75
Mean=22.2

13of78 70f 77
(17%) (9%) (2%)

<555 >555 to <588 >588
Mean =532 Mean=572.1 Mean=613.4

Central Corneal Thickness, pm




Percentage: of OHT S:-participants in observation grou
who developed POAG«{mean follow-up = 72 mo)

\VCD>0.50
Mean=0.61

16%)

\/ertical CD ratio Vs S o

VCD>0.30 to

central carneal 050

thickness M“”'““‘% o9 / 130182

18 of 81 .I 9 of 57
(

(26%) (16%)

~ / m

8 of 53 10f75 40f 100
(15%) (1%) (4%)

<555 >555 to <588 >588
Mean =532 Mean=572.1 Mean=613.4

Central Corneal Thickness, um

\VCD<0.30
Mean=0.16




Normal central corneal thickness:- 545 —:550 u

Add or subtract-2.5 mmHg foreach 50 u
change in,central corneal thickness




Types of glaucoma

l. Primary:
A. Congenital
B. Hereditary
C. Adult (common types)
1. Narrow angle
2. Open angle
(Normal tension glaucoma)
Il. Secondary
A.Inflammatory
B. Traumatic
C..Rubeaotic
D. Phacolytic
ete.




Onseti-antenatally to 2 years old

Symptoms
Irritability
Photophobia
Epiphora
POOr VISIOnN

Signs

Elevated IOP
Buphthalmos

Haab’s striae

Corneal clouding
Glaucomatous cupping
Field loss




Buphthalmos and cloudy.-corneas




Buphthalmos,
glaucomatous
cupping, and
cloudy cornea
oD

Normal OS

Haab’'s striae




Onset:-50+ years-of .age

Symptoms

Severe eye/headache
pain

Blurred: vision

Red eye

Natsea and vomiting

Halos around-hghts

Intermittent .eye ache
atnight

SIgns

Red, teary eye
Corneal edema
Closed angle
Shallow AC
Mid-dilated; fixed
pupll
“Glaucemtlecken
Iris atrophy.
AC Inflammation




Angle anatomy

Grade | Grade O Grade-lll Grade |l

Schwalbe's line Trabecular Schlemm's
Schwal 3 Trabecular Schlemm's ive pupillary meshwork canal
meshwork canal CKk traps aqueous Trabecular
Trabecular mesh posterior meshwork

mber

Iris processes

Scleral spur
pheral iris

Iris processes
Scleral s
Schlemm's canal /

/

dowed forward Schlemm's canal,
N\

d mechanically

Slitlike
access
to chamber
angle -

Grade Il angle (wide open) Grade |l angle {open angle)
Angle

tha
Grade | angle (slitlike angle)
Potentially can be occluded

~CHNA CRAICD

Grade 0 angle (closed angle) CIBA
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Mid-dilated; fixed pupil




Ireatment:-Peripheral

Episcleral vein

I ri d OtO my Aqueous vein

Schlemm’s




Aka: chronic simple glaucoma (CSG)
and primary epen angle glaucoma (POAG)

RisK{Eactors
IOP Diabetes
Age Myopia
Race (Gender
EFamily history Cardiovascular
Central corneal disease

thickness Hormones




Onset: 50+ years-of age

Symptoms SIgns

Usually none Elevated IOP

Viay have loss-of central Visual field:loss
and‘peripheral vision Glaucomataus disk changes
late




(NPG, LTG, LPB;, NTG)

Similar ta.OAGehut 1OP always < 2 mmkig
Higher prevatence of-vasospastic, disorders,
pIo0d dyscrasias,-autoimmune diseases

Viay be related. to-episodic hiypotension,
nyopthyroidism
A diagnosts -of exclusion!!!




HISTORY:

% Positive-family
history

% African, American
and Hispanic

packgreund

% HIStory of trauma

% History of steroid
use

EXAMINATION:

»C/[D 0.6 or,greater
»\/ertical
elongation ;of disc

Int: rim; thinher
than 'sup:.

»C/D'asymmetry >
0.2




JTreatment

Vedical Surgical




Jreatment

Mechanisms of Action of

Glaucoma Medication

Increase Increase Decrease

outflow  uveoscleral aqueous

facility? outﬂow'? . flow?
Bimatoprost YRS Yes . NO .
Pilocarpine ';YES " NO = NO
Latanoprost if ’ v NS .
Travoprost 3‘;.;;-.;;_.'3 - -'?'-fYESf_f . NO.
;Slnmomt:ime NO  ¥YES YES -




Surgical treatment: of-glaucoma

Argon laser Eiltration
trabeculoplasty proceadures

Argon Laser Trabeculoplasty (ALT)
Trabecular meshwork

Fluid Exits
Through
New
Opening

Conjunctiva




Filtration blebs

bleb

a1 neons
EXItS EVE

drainage site

hole In iris

Filtering Surgery




Genetics

- Three causative genes found: MYOC (myocilin); OPTN (eptineurin);
and WDR36 (WD'repeat demain 36)

> S0 far, 20 leci mvelving myecilin (MYOC) have been found in
AUmMans

> Myocilinlevels are ubiguitous and uniferm
> Outflow facility decreased in mutants

> Myocilin not feund in agueous humeor of: mutants but higher,
concentratons in trabeculer meshwork

» Myocilin found intra- and extracellularly but net in nucleus
> Prolonged and dramatic induction by steriods

2 Mutationsiun MYOC nhibits extracellular appearanc of MYOC
exesomes in TV cells
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