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AAiimm  ooff  tthhee  WWoorrkk  

Aim of the Work 
 

The purpose of the study is to evaluate OCT’s ability to 

detect glaucoma in its early stages and follow up progression of 

the disease compared to visual field examination aiming for 

better control of the disease decreasing the incidence of 

morbidity (blindness) resulting from this disease. 
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INTRODUCTION 
Glaucoma is a chronic disease of the optic nerve 

characterized by the loss of retinal ganglion cells, and by 

specific patterns of progressively decreasing retinal sensitivity 

(Spaeth, ١٩٩٣). 

Over the years, the approach to following glaucoma 

progression has grown from administering serial visual field 

tests to detecting structural and functional changes with new 

modalities (Hood et al, ٢٠٠٧).  

Visual field (VF) deficits are thought to be the functional 

expression of ganglion cell losses. The retinal sensitivity 

detected by standard automated perimetry (SAP) is measured 

using a logarithmic decibel (dB) scale (Garway et al, ٢٠٠٠). 

Compared with standard perimetry, short-wavelength automated 

perimetry (SWAP) may improve the detection of progressive 

glaucoma. Studies have demonstrated that SWAP use identified 

more patients than standard perimetry as having progressive 

glaucomatous changes of the optic disc (Girkin et al, ٢٠٠٠). 

Optical coherence tomography (OCT), first described in 

١٩٩١ by Huang and associates, is a high-resolution imaging 

technique that allows in vivo measurements of the retinal nerve 

fiber layer (RNFL) in cross section. It provides quantitative 

RNFL thickness data by measuring the difference in the 

temporal delay of back-scattered light from the RNFL and a 

reference mirror (Huang et al, ١٩٩١). The third-generation 

( ١ ) 



      

instrument is able to quantify the thickness of the RNFL at a 

resolution of approximately eight to ten micrometers. 

(Hougaard et al, ٢٠٠٧). 

 Ideally, paring of such two devices should show a good 

correlation between functional and structural examinations to 

permit a better interpretation of clinical findings and a more 

accurate staging of structural or visual impairment (Bowd et al, 

٢٠٠٦). 
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ANATOMICAL CONSIDERATIONS 

The OPTIC NERVE HEAD 
The optic disc or optic nerve head is the location where 

ganglion cell axons exit the eye to form the optic nerve.  The 

optic nerve head in a normal human eye carries from ١ to ١.٢ 

million neurons from the eye towards the brain (Anthony et al, 

١٩٩٧). 

The optic disc is placed ٣ to ٤ mm to the nasal side of the 

fovea.  It is a vertical oval, with average dimensions of ١.٧٦ mm 

horizontally by ١.٩٢ mm vertically.  Opthalmoscopically, the 

disc corresponds in size to the internal opening of the scleral 

canal (Allingham et al, ٢٠٠٥). 

The optic nerve represents the bundle of axons that 

extend from the cell bodies of ganglion cells in the retina to 

synapse on the lateral geniculate body in the brain.  The optic 

nerve as a structure begins at the optic disc.  A smaller, disc-

shaped depression, called the cup, lies slightly temporal to the 

center of the optic disc.  Nerve bundles penetrate the collagen of 

the sclera through a sieve perforations, termed the lamina 

cribrosa (Allingham et al, ٢٠٠٥). 
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