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Why?Why?
 Glaucoma is the leading cause of Glaucoma is the leading cause of 

preventable blindnesspreventable blindness

 50% of people with glaucoma do not 50% of people with glaucoma do not 
realise they have itrealise they have it

 Early detection is the key to preventing Early detection is the key to preventing 
irreversible sight loss. irreversible sight loss. 

 If they comply with treatment 98% of If they comply with treatment 98% of 
glaucoma patients will not go blindglaucoma patients will not go blind



TodayToday’’s Talk:s Talk:

1.1. What is glaucoma?What is glaucoma?
2.2. Who is at risk of developing Who is at risk of developing 

glaucoma?glaucoma?
3.3. How do we treat glaucoma?How do we treat glaucoma?
4.4. Laser treatment for glaucomaLaser treatment for glaucoma
5.5. Surgery for glaucomaSurgery for glaucoma



Not one disease . . .Not one disease . . .

. . . but many. . . but many



Glaucoma: the common feature Glaucoma: the common feature ––

 Characteristic damage to the optic disc, Characteristic damage to the optic disc, 

known as known as 
disc disc ““cuppingcupping””



There is more to vision than just the There is more to vision than just the 
eyeeye





Optic nerve

Telephone Cable



Normal optic discs vary in size, shape and Normal optic discs vary in size, shape and 
cup sizecup size

Discs usually but not always have cupsDiscs usually but not always have cups



Cupping from glaucoma has certain Cupping from glaucoma has certain 
features:features:

 More pronouncedMore pronounced
 Uneven Uneven –– the remaining nerve tissue the remaining nerve tissue 

thickness varies at different clock hoursthickness varies at different clock hours
 Symmetry between the two eyes is lostSymmetry between the two eyes is lost



Glaucoma disc cupping:Glaucoma disc cupping:
 Other specific signs:Other specific signs:

•• notchingnotching



Glaucoma disc cupping:Glaucoma disc cupping:
 Other specific signsOther specific signs::

•• baring of blood vessels baring of blood vessels 
•• underunder--miningmining



Glaucoma disc cupping:Glaucoma disc cupping:
 Other specific signs:Other specific signs:

•• Disc haemorrhagesDisc haemorrhages







Normal visual field testNormal visual field test



Early field lossEarly field loss



Moderate field lossModerate field loss



Advanced field lossAdvanced field loss

 Left eye fields Left eye fields –– standard, and central standard, and central ““1010--22””



Glaucoma: the Sneak Thief of SightGlaucoma: the Sneak Thief of Sight

 Patients only notice loss of vision Patients only notice loss of vision 
late in the diseaselate in the disease

 This is one of the major reasons This is one of the major reasons 
people still go blind from people still go blind from 
glaucomaglaucoma



Why is vision loss from glaucoma not Why is vision loss from glaucoma not 
recognised sooner?recognised sooner?

 Vision loss occurs very slowly,Vision loss occurs very slowly,
 Usually the peripheral vision is lost Usually the peripheral vision is lost 

firstfirst

 Rather than getting messages in Rather than getting messages in 
the optic nerve that vision is poor, the optic nerve that vision is poor, 
the brain is just not getting the the brain is just not getting the 
messagesmessages



 ItIt’’s a bit like someone intercepting your s a bit like someone intercepting your 
mail mail ––
you donyou don’’t know there is a problem till t know there is a problem till 
your TV is repossessedyour TV is repossessed



 In 99 times out of 100, In 99 times out of 100, 
glaucoma is detected in routine eye glaucoma is detected in routine eye 
examination examination 

No   SymptomsNo   Symptoms



Glaucoma NZ Recommends:Glaucoma NZ Recommends:

 Everyone should have an eye Everyone should have an eye 
examination at the age of 45examination at the age of 45

Then every 5 years until   60Then every 5 years until   60
Then 3 yearlyThen 3 yearly



45  +  545  +  5

Those with risk 
factors for glaucoma 
need more frequent 
examinations



What causes optic disc damage?What causes optic disc damage?

1.1. Raised eye pressureRaised eye pressure

2.2. Blood SupplyBlood Supply

3.3. StructureStructure

4.4. Apoptosis  Apoptosis  -- Cell deathCell death



Raised eye pressure:Raised eye pressure:

 The whole problem in many cases The whole problem in many cases 
of glaucomaof glaucoma

 A relevant factor in almost all cases A relevant factor in almost all cases 

 At present, lowering eye pressure At present, lowering eye pressure 
is the only way we can treat is the only way we can treat 
glaucomaglaucoma



Other factors we believe involved in Other factors we believe involved in 
glaucoma:glaucoma:

 Problems with blood supply to the Problems with blood supply to the 
optic discoptic disc



Other factors we believe involved in Other factors we believe involved in 
glaucoma:glaucoma:

Weakness of the structural support of Weakness of the structural support of 
the discthe disc



Other factors we believe involved in Other factors we believe involved in 
glaucoma:glaucoma:

““ApoptosisApoptosis”” –– selfself--destruction of the destruction of the 
optic nerveoptic nerve



Types of glaucomaTypes of glaucoma



 There are many types of glaucomaThere are many types of glaucoma
 Glaucoma can occur in babies, Glaucoma can occur in babies, 

children, young adults and olderchildren, young adults and older
•• much more common as we get much more common as we get 

olderolder



 Glaucoma can be present by itself Glaucoma can be present by itself 
((““PrimaryPrimary””) or () or (““SecondarySecondary””))



 Glaucoma can occur suddenly and Glaucoma can occur suddenly and 
very severely (acute glaucoma)very severely (acute glaucoma)

 Or very gradually (chronic glaucoma Or very gradually (chronic glaucoma 
–– much more common)much more common)



 Glaucoma is divided into two broad Glaucoma is divided into two broad 
categories:categories:
•• Open angle glaucomaOpen angle glaucoma
•• Closed angle glaucomaClosed angle glaucoma



But the vast majority of people have a But the vast majority of people have a 
type of type of chronic glaucomachronic glaucoma

which by and large is treated in the which by and large is treated in the 
same waysame way



Some types of Chronic GlaucomaSome types of Chronic Glaucoma

 Primary Open Angle Glaucoma Primary Open Angle Glaucoma 
 Low Pressure Glaucoma (LTG)Low Pressure Glaucoma (LTG)
 Pseudoexfoliation Pseudoexfoliation 



Who is at risk of Who is at risk of 
developing glaucoma?developing glaucoma?



Two types of risk factors for glaucomaTwo types of risk factors for glaucoma

1.1. Those we all can be aware ofThose we all can be aware of
2.2. Those that can only be found during Those that can only be found during 

an eye examinationan eye examination



Risk factors we all can identifyRisk factors we all can identify
a)a) AgeAge

b)b) Having glaucoma in your familyHaving glaucoma in your family

c)c) Being very myopicBeing very myopic

d)d) Previous significant eye injuryPrevious significant eye injury

e)e) Being on steroid therapyBeing on steroid therapy
e.g. prednisone tabletse.g. prednisone tablets



Age and prevalence of glaucomaAge and prevalence of glaucoma
(Blue Mountains Eye Study)(Blue Mountains Eye Study)

 1.3% of those in their sixties had 1.3% of those in their sixties had 
glaucomaglaucoma

 4.7% in their seventies4.7% in their seventies

 11.4% of those 80 years and over11.4% of those 80 years and over



There are many risk factors that There are many risk factors that 
can be picked up by an eye can be picked up by an eye 

examinationexamination

 For example:For example:
•• High eye pressureHigh eye pressure
•• Narrow anglesNarrow angles
•• Disc cuppingDisc cupping
•• Loss of visual fieldLoss of visual field
•• Other eye disease likely to cause Other eye disease likely to cause 

glaucomaglaucoma
•• Thin corneal thicknessThin corneal thickness



However, glaucoma is a common However, glaucoma is a common 
condition...condition...

 You donYou don’’t have to have a risk factor t have to have a risk factor 
like family history to get glaucomalike family history to get glaucoma

 After reaching 45 we After reaching 45 we allall need regular need regular 
glaucoma checksglaucoma checks



How do we treat How do we treat 
glaucoma?glaucoma?



At present, the only way we At present, the only way we 
can treat chronic glaucoma can treat chronic glaucoma 

is by lowering the eye is by lowering the eye 
pressurepressure



PressurePressure--lowering treatments:lowering treatments:

1.1. EyeEye--dropsdrops
2.2. TabletsTablets

4.4. SurgerySurgery
3.   Laser3.   Laser



Laser for glaucomaLaser for glaucoma

 Laser iridotomy
 Laser iridoplasty
 Laser trabeculoplasty
 Laser cyclo-destruction



Laser            
iridotomy

LaserLaser

iridoplastyiridoplasty





Laser trabeculoplasty Laser trabeculoplasty plusespluses::

 Easy to perform for the surgeonEasy to perform for the surgeon
 Easy to have for the patientEasy to have for the patient
 Very safeVery safe
 Can lower eye pressure significantly Can lower eye pressure significantly 

for many yearsfor many years
 EyeEye--drops can be avoideddrops can be avoided







Laser trabeculoplasty Laser trabeculoplasty minusesminuses::

 Often doesnOften doesn’’t workt work

 May just lower pressure a little.May just lower pressure a little.

 May only lower pressure for a limited May only lower pressure for a limited 
periodperiod



PressurePressure--lowering treatments:lowering treatments:

1.1. EyeEye--
dropsdrops

2.2. TabletsTablets
3.3. LaserLaser
4.4. SurgerySurgery



Operations for glaucomaOperations for glaucoma

 Two common procedures:Two common procedures:
1.1. TrabeculectomyTrabeculectomy
2.2. Tube shunt, e.g. Molteno drainTube shunt, e.g. Molteno drain



Surgery first?Surgery first?

 Studies in Britain and USA have Studies in Britain and USA have 
justified performing glaucoma justified performing glaucoma 
surgery as the first treatment for surgery as the first treatment for 
glaucoma glaucoma 



Glaucoma surgery Glaucoma surgery plusespluses::

 Successful surgery is the best Successful surgery is the best 
treatment for glaucomatreatment for glaucoma
•• e.g. eye pressure of 9, no eye drops e.g. eye pressure of 9, no eye drops 

needed, diffuse uninflamed drainage needed, diffuse uninflamed drainage 
blebbleb

 Disadvantages of eyeDisadvantages of eye--drops:drops:
•• ComplianceCompliance
•• CostCost
•• ComplicationsComplications



Glaucoma surgery Glaucoma surgery minusesminuses::
 Serious risks of surgerySerious risks of surgery

 Common problems of surgeryCommon problems of surgery
•• Disturbed visionDisturbed vision
•• Acceleration of cataractAcceleration of cataract
•• Tear film disturbanceTear film disturbance

 Many visits Many visits -- lots of eyelots of eye--dropsdrops

 Blebs can get infected Blebs can get infected 



But . . .But . . .

 Far, far more people have been Far, far more people have been 
made blind by glaucoma than made blind by glaucoma than 
by glaucoma operations by glaucoma operations 



TrabeculectomyTrabeculectomy

 The standard glaucoma operation The standard glaucoma operation 
since the 1960ssince the 1960s

 Aim: to create a flapAim: to create a flap--valve still valve still 
maintaining some eye pressuremaintaining some eye pressure

 Sometimes antiSometimes anti--metabolite drugs metabolite drugs 
like 5FU and mitomycin usedlike 5FU and mitomycin used



TrabeculectomyTrabeculectomy

 Performed under the upper eyelidPerformed under the upper eyelid
 Many variations in techniqueMany variations in technique











Old bleb

New bleb





Molteno DrainMolteno Drain

 The original tube shunt, developed The original tube shunt, developed 
by Professor Moltenoby Professor Molteno













A variety of other tube implants existA variety of other tube implants exist

 Baerveldt Baerveldt 
pars plana implantpars plana implant

 Ahmed implantAhmed implant
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