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Optic disc is visible part of optic nerve. 

                 
Physiology: Aqueous formed in ciliary body, comes through pupil in to anterior chamber. 

Drainage is 80% trough trabecular meshwork and 20% through suprachoroidal space. 

                  
 

 

Anatomy & physiology 

Fundus = Disc + Vessels + Retina 



Def 

 

Glaucoma is an optic neuropathy which is characterized by          

         high intraocular pressure,         increased cup disc ratio and          nerve fiber damage. 

 
 

1. High intra ocular pressure (IOP). 

 Normal IOP is 21mmHg. Normal IOP is actually average IOP so people with >21IOP may 

be normal while people with <21 IOP may have glaucoma. . IOP is measured with the help of 

tonometers. We have different tonometers and all of them measure IOP. Different tonometers 

are Goldmann tonometer which is attached to slit lamp and is gold standard. Other tonometers 

are Schiotz tonometer, perkins tonometer and air puff tonometer and tonopen. 

2. Disc cupping 

 Optic disc is part of optic nerve which is visible on fundoscopy. There is a central 

depression in optic disc which we name optic disc cup. Size of cup is usually 30% of size of optic 

and because of 30% we describe it as cup disc ration as 0.3% (CD 0.3). when cup size increases 

to 40% size of optic disc then CD is 0.5, when cup size increases to 50% of disc size then CD is 

0.5 and so on. 

3. Nerve fiber damage 

 Nerve fibers are damaged in glaucoma and nerve damage can be assessed with visual 

fields and optic coherence tomography (OCT).  

                    
Remember: 

Glaucoma is not like systemic hypertension in which high blood pressure means systemic hypertension. 

Not every high IOP is glaucoma and not every normal IOP is non-glaucoma.  
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Exact mechanism is not known but 

According to ischemic theory increased intraocular pressure puts pressure on optic nerve which 

reduces blood supply and hence causes ischemia 

AND 

According to mechanical theory increase intraocular pressure directly damages ganglion cells 

and eventually killing them. 
 

                     
 

 

 

  

Pathogenesis 



 

 

 

Next is three step plan to diagnose to confirm glaucoma and type of glaucoma. 

Step 1. First decide is this glaucoma, glaucoma suspect, ocular hypertension or normal tension 

glaucoma 

Step 2. If glaucoma confirmed in step 1 then decide it is open angle or close angle glaucoma 

Step 3. Is this primary or secondary glaucoma 

 
 

First of all decide whether patient 

• Has glaucoma 

• Do not have glaucoma 

• Suspect: may or may not have glaucoma 

• Has normal tension glaucoma 

• Has ocular hypertension 

 

                          
 

  

Three step approach to diagnose type of glaucoma 

Step 1 



                   Is glaucoma open angle or close angle? 

                 
             

                 Is glaucoma primary or secondary? 
If glaucoma is without predisposing cause then we call it primary glaucoma but if another 

condition is responsible then it is called secondary glaucoma. 

 

Primary OR secondary open angle glaucoma: if patient has glaucoma with open angle and 

unknown etiology then it is called primary open angle glaucoma (POAG) or chronic simple 

glaucoma (CSG). If patient has glaucoma with open angle and there is underlying pathological 

process which is blocking trabecular meshwork then we call it secondary open angle glaucoma. 

Primary OR secondary angle closure glaucoma: If patient has glaucoma with close angle and 

unknown etiology then it is called primary angle closure glaucoma or angle closure glaucoma 

(ACG). If patient has glaucoma with close angle and there is condition causing angle closure 

then we call it secondary angle closure. 
  

Step 2 

Step 3 

Now first we will discuss 
1. Open angle glaucoma in general then 

2. Primary open glaucoma then 

3. Secondary open angle glaucomas then 

4. Close angle glaucoma in general then 

5. Primary angle closure glaucoma then 

6. Secondary angle closure glaucomas  then 

7. Miscellaneous glaucomas 



Open angle glaucomas is a group of glaucomas in which patient has glaucoma (High IOP, 

increased CD ratio and nerve fiber damage on Visual fields & OCT).  

Mechanism: 

In POAG exact mechanism is not known but it is postulated that increased resistance in 

trabecular meshwork reduces drainage of aqueous humour and hence high IOP. 

In secondary open angle glaucoma pseudoexfoliation material, pigment, inflammatory cells or 

red blood cell block trabecular meshwork which produces resistance to putflow and hence high 

IOP. 

Types: 

If patient has glaucoma (step1) and angle is open (step2) then step 3 is to determine whether 

open angle glaucoma is primary open angle glaucoma (POAG) or secondary open angle 

glaucoma.  

If cause of open angle glaucoma is not known then we call it primary open angle glaucoma. 

If trabecular meshwork is blocked because of pigment, pseudoexfoliation, red blood cells or 

inflammatory cells then we call it secondary open angle glaucoma. 

If trabecular meshwork blocked because of pigment it is called pigmentary glaucoma. 

If trabecular meshwork blocked because of exfoliation it is called pseudoexfoliation glaucoma. 

If trabecular meshwork blocked because of blood it is called ???? glaucoma. 

If trabecular meshwork blocked because of inflammation it is called inflammatry glaucoma. 

 

                        
  

     Open angle glaucoma 1 



 

Main reason for increased IOP is increase resistance in trabecular meshwork but 

main treatment is reducing production of aqueous and increasing uveoscleral 

outflow. 
Reducing aqueous production: 

Beta blockers: Timolol, Betaxolol, Levobunolol 

Carbonic anhydrase inhibitors: Dorzolamide, Brinzolaamide 

Adrenergic agonists: Bromidine 

Increasing outflow: 

Parasympethomimetics:  Pilocarpine; opens spaces in trabecular meshwork 

Prostaglandin analogues: Latanopost, Travoprost 

Laser treatment: 

Argon laser trabeculoplasty: 

Surgery: 

Trabeculectomy 

 

                    
 
  

Treatment open angle glaucoma 



                                            :                       Glaucoma with open angle and unknown etiology 

                  
 

                                                                          Glaucoma with open angle and known cause 

 

                
 

  

Primary open angle glaucoma 

Secondary open angle glaucoma 

Pseudoexfoliation glaucoma 
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Secondary open angle glaucoma 

Pigmentary glaucoma 

Secondary open angle glaucoma 

Inflammatory glaucoma 



 

 

In primary angle closure glaucoma peripheral iris bows forward thus blocking anterior chamber 

angle 

 

 

In secondary angle closure glaucoma is either with pupil block or without pupil block. In pupil 

block lens or posterior synechiae blocks pupil and causes iris to bow forward thus causing 

secondary angle glaucoma. In without pupil block fibrovascular membrane pulls peripheral iris 

forward and blocks anterior chamber angle thus causing secondary angle closure glaucoma. 

 

 

If patient has glaucoma (step1) and angle is closed (step2) then step 3 is to determine whether 

angle closure is primary angle closure glaucoma or secondary angle closure glaucoma.  

If cause of angle closure glaucoma is without any predisposing cause then we call it primary 

angle closure glaucoma. 

If cause of angle closure is pupil block (swollen lens, dislocated lens, posterior synechiae or 

anterior chamber IOL) or without pupil block by pulling iris forward (fibrovascular membrane or 

anterior synechiae) then we call it secondary angle closure glaucoma. 
 

                        
 

  

     Close angle glaucoma 

Mechanism: Primary angle closure glaucoma 

Mechanism: Secondary angle closure glaucoma 

Types of angle closure glaucoma: Primary or Secondary 
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Primary angle closure glaucoma 5 



 

                 
 

  



 

 

 

In secondary close angle glaucoma with pupil block lens or posterior synechiae block pupil. This 

in turn blocks circulation of aqueous and aqueous accumulates behind iris causing peripheral 

iris to bow forward and cause secondary angle closure glaucoma. 

 

 

 

 

In secondary close angle glaucoma without pupil block peripheral iris is pulled forward because 

of abnormal fibrovascular tissue. This blocks anterior chamber angle and causes secondary 

angle closure glaucoma. 

 

 

              
 

  

Mechanism: Secondary angle closure glaucoma 

With pupil block 

Mechanism: Secondary angle closure glaucoma 

Without pupil block 



 

 

                   
 

 

 

                   
  

Secondary angle closure glaucoma 

With pupil block 

Secondary angle closure glaucoma 

Without pupil block 
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Main reason for increased IOP is closed anterior chamber angle making it difficult 

to pass aqueous from posterior to anterior chamber. Medical treatment has role 

but main treatment is making alternative route by YAG laser iridotomy and 

trabeculectmy. 
Reducing aqueous production: 

Beta blockers: Timolol, Betaxolol, Levobunolol 

Carbonic anhydrase inhibitors: Dorzolamide, Brinzolaamide 

Adrenergic agonists: Bromidine 

Increasing outflow: 

Parasympethomimetics:  Pilocarpine; opens spaces in trabecular meshwork 

Prostaglandin analogues: Latanopost, Travoprost 

Laser treatment: 

YAG laser iridotomy: Hole is made in peripheral iris with YAG laser 

Surgery: 

Trabeculectomy: Alternative route made for aqueous drainage 

 

                 
  

Treatment:  angle closure glaucoma 
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