


 The second most common causes of 

blindness worldwide. ( after cataract) 

 The commonest cause of irreversible 

blindness in the world 

 Estimated that 3% of our population age 

> 40 have glaucoma 



 In the past: 

› Disease of the eye due to higher than 

normal intraocular pressure 

 Recently 

› A group of disease processes in which 

 Progressive optic nerve damage and retinal 

ganglion cells death 

 Intraocular pressure have a significant role 







 Trabecular route 
(90%) 

› Trabeculum -> 
schlemm canal -> 
episcleral vein 

 Uveoscleral outflow 
(10%) 

› Ciliary body -> supra 
choroidal space -> 
venous circulation in 
ciliary body, choroid 
and sclera 

 





 The use of gonio lens to visualize the 

anterior chamber angle 



 Congenital 

 Acquired 

› Open Angle Glaucoma 

 Primary – no associated ocular disorder 

 Secondary – cause by other ocular disorder 

› Angle Closure Glaucoma 

 Primary 

 Secondary 



 Generally bilateral, but usually asymmetrical 

 Definition 
› Adult Onset 

› IOP > 21 mmHg 

› Open angle of normal appearance 

› Glaucomatous optic nerve head damage 

› Glaucomatous Visual field loss 

 There is a big group of patients with all the 
characteristics of POAG but IOP consistently 
less than 21 mm Hg ( Normal tension glaucoma) 

 Most people who have IOP > 21mm Hg do not 
have glaucoma ( Ocular hypertension)  

 



 The ischaemic theory 

› Compromise of the microvasculature with 

resultant ischaemia in the optic nerve head 

is responsible 

 The direct mechanical theory 

› Raised IOP directly damages the retinal 

nerve fibers as they pass through the lamina 
cribrosa 

 



 Most patients have no symptoms until 

late stage 



 Raised IOP 
› 2% > 40 years old have IOP > 24 mmHg 

› 7%  > 40 Years old have IOP > 21 mmHg 

 Diurnal fluctuations in IOP 
› Up to 5 mmHg in 30% of normal 

› 90 % in POAG patients 

 Optic disc changes 

 Visual field changes 

 Gonioscopy show normal open angle 



 The most important modifiable risk factor 

for the development and progression of 

glaucomatous optic neuropathy 

 Tonometry: The procedure to measure 

the intraocular pressure of the eye 



 The standard 

 



 Use a jet of air to 

applanate the 

cornea 

 Easy to operate 

 Non contact 



 Do not require 

topical anaesthesia 

 Can be used in 

children and 

uncooperative 
patients 



 High CCT will overestimate the actual 

IOP 

 Low CCT will underestimate the actual 

IOP 





 Cup – the middle space of the optic 

nerve head where there is no nerve fiber 

 The bigger the ratio the more empty 

space 

 The bigger the disc the bigger the cup 

 Myopes usually have large cup 

 91.5% population have c/d ratio 0.7 or 

less 

 





 Optical coherence tomography 

 Scanning laser polarimetry 

 Confocal scanning laser 

ophthalmoscopy  



 Base on low coherence interferometry 

technique 

 The reflected signal from the target 

superimposed on the reference beam to 

produce a interference pattern 

 Analysis similar to ultrasound A scan 

imaging 

 



 Spectral Domain 

OCT 

 Axial resolution of 5 

µm 

 Eye tracking to 
compensate 

movement of the 

eye during scanning 



 An island of vision 

surrounded by sea of 

darkness 

 Sharpness at top of 

the hill ( macula) 

 Superior 60° 

 Nasal 60 ° 

 Inferior 80 °  

 Temporal 90 ° 

 

 



 Evaluation of visual field 

 Kinetic 
› Presentation of a moving stimulus of fixed size 

and intensity from a non seeing area to a 
seeing area until it is perceived 

 Static 
› Basis for glaucoma management 

› Involve the presentation of non moving 
stimuli of varying luminance in the same 
position  









 Aim: to prevent 

functional 

impairment of vision 

within the patient’s 

life time 
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the rate of ganglion 
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 Reality remains that 

IOP is the only risk 

factors currently 

modifiable by 

treatment 

 IOP can be lowered 

by 

› Medical treatment 

› Laser 

› surgery 

 



 An upper limit of IOP at which it is likely to 

retard further optic nerve damage 

 A largely individual and subjective 

process 

 If glaucoma still occurs at the preset 

target IOP then the target IOP should be 

lowered further 

 An initial target IOP of at least 20% lower 

than the pretreatment IOP is needed.  



Medication 
Laser 

Surgery 
Filtration 
Surgery 

Glaucoma 
Implant 



 Topical antiglaucoma eye medication 

› Effective in most patients 

› Start with monotherapy then add additional 

medication if needed 

› Non compliance is an issue 

› Wider IOP fluctuation when compare with 

surgically treated patient: more visual 
function deterioration 



 Prostaglandin Analogues 

› Latanoprost, travoprost, bimatoprost 

 Beta blocker 

› timolol 

 Alpha adrenergic agonist 

› brimonidine 

 Topic carbonic anhydrase inhibitors 

› Brinzolamide, dorzolamide 





 Combination eye drop 

› Improve adherence and compliance  

› Contain beta blocker and another class of 

drug 



 Application of laser, in a repetitive fashion, to the 
trabecular meshwork. 

 Mechanism remain uncertain 
› Coagulation result in contracture and perhaps widening 

of trabecular pores 

› Induces cell division with subsequent renewal of cellularity 
› Generate the renewal of matrix metalloproteinases 

› May stimulate macrophage like capacity of the 
trabecular lining cells 

 Release cytokines such as interleukin -1β and tumor 
necrosis factor-α: enhance aqueous outflow in 
perfused organ explant 

 Biochemical changes that affect outflow after 
trabeculoplasty take 4 to 6 weeks to occur 

 



 First used since 1973 

 Ritch trabeculoplasty lens or 3 mirror lens 

 Spot size 50 µm, duration 0.1 seconds 

 Power between 0.5 to 1 W 

 50 burns per sections 180°, each burn 

separated by 3 – 4 burn width 

 Complete treatment 360° and 100 burns 

 End point blanching or small bubbles 



 Frequency double short pulsed (Q switch) 

Neodymium-yttrium-aluminum-garnet 

laser 

 Selective effect on melanotic elements 

associated with the meshwork 

 Less coagulative and structural damage 



ALT SLT 



 Frequency doubled Q-
switch Nd:YAG laser at 
532 nm 

 Pulse duration 3 ns, 
spot size 400µm 

 Start power 0.5 mJ 

 Latina SLT lens 

 Aiming beam on 
pigmented TM 

 50 spots for 180° or 100 
spots for 360° 

 End point tiny 
champagne bubbles 



 Laser trabeculoplasty is successful in 

lowering IOP based on level 1 evidence 

for ALT and level 2 evidence for SLT 

 Level 2 evidences show similar IOP 

lowering effect for SLT and topical 

medication. 

 IOP lowering effect and complication 

similar for SLT when compared with ALT 

( level 1) 



 

 Trabeculectomy 

 Glaucoma drainage implant 

 cyclophotocoagulation 



 Lower IOP by 

creating a fistula 

 Allows aqueous 

outflow from the 

anterior chamber to 
the sub-tenon space 

 The fistula is guarded 

by a superficial 

scleral flap 



Cystic and localized and congested Diffused and 

avascular 



 Hypotony 

 Hyphaema 

 Cataract 

 Infection 

 Visual loss 

 



 A non valved 

implant made of 

stainless steel 

 Basic design is a 27 

gauge (0.4mm 
diameter) tube 2.4 to 

3 mm long 



 Procedure similar to 

trabeculectomy 

 No need to cut a 

inner window and no 

need for peripheral 
iridectomy 

 



 Device which create a 
communication 
between the anterior 
chamber and the sub 
tenon space 

 Consist of a tube 
attached to a 
posterior episcleral 
explant 

 Either valve or non 
valve 

 Most implant used in 
HK have valve 



 Ahmed Glaucoma 

Valve 

 Made of 

polypropylene / 

silicone 

 Previously used in 

patient with poor 

prognosis for 

trabeculectomy 



 The TVT ( tube versus 

trabeculectomy) 

studies show the 

using glaucoma 

implant as primary 
surgical treatment 

have result 

compatible with 

trabeculectomy 

 







 Lower IOP by destroying part of the 
secretory ciliary epithelium 

 Initially used only for end stage disease or 
painful blind eye 

 Now used also in eye with functional vision 

 Burn placed posterior to limbus 

 Pain and anterior segment inflammation 
common 

 Needed to repeat 

 Most severe complication is hypotony and 
phthisis bulbi 



 Photo coagulation of the ciliary process 

under direct visualization 

 Theoretically more precise, titratable and 

less complication 

 Still controversial as primary treatment 



 Non-penetrating surgery 

 Trabecular micro bypass 

 canaloplasty 



 Anterior chamber not entered and 

trabecular meshwork preserved 

 Reduce incidence of postoperative over 

filtration and hypotony 

 IOP reduction less than trabeculectomy 



 Deep sclerectomy 
› Similar to 

trabeculectomy 

› Descement 
membrane left intact 

› Results enhance by 
use of collagen 
implant 

› Use of laser to 
enhance flow by 
making a hole in the 
descement 
membrane window 
( goniopuncture) 

› Steep learning curve 





 Small titanium stent 

 Implanted through 

trabecular meshwork 

into schlemm canal 

 Make a direct 
connection from 

anterior chamber to 

schlemm canal 





 utilizes a 

microcatheter or 

tube placed in the 

Canal of Schlemm to 

enlarge the 
drainage canal and 

lower the pressure 

inside the eye 

 



 Using a special fiber optic probe 

 Cannulation of Schlemm canal 

 Suture placed in Schlemm canal under 

tension 

 UBM verification 

 Distend trabecular meshwork and 

increase outflow facility 



 With current management. most POAG 

patients can retain they visual function 

at a good level and suffer no significant 

disability 

 For those who present late and have 

already significant visual field defect, we 

still a better form of treatment to prevent 

the progression of their deterioration 




