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Role of OCT in Glaucoma
- Dr. Richa Gupta, MS {go!d medalist), FAICO, FMRF, FICO (UK) %

Glaucoma is an optic neuropathy which involves loss of retinal ganglion cells and their
axons leading to characteristic optic nerve head (ONH) appearance for which intra ocular
pressure (10P) is one of the main risk factors.' This leads to functional deterioration,
apparent in the form of visual field loss. Several studies have provided evidence that RNFL
defects (structural loss) precedeONH and visual field alterations (functional loss)."OHTS
results show that without optic disc assessment,up to 55 % of glaucoma patients may be
missed.’

Role of OCT
OCT is an imaging technology that uses low coherence interferometry to acquire Cross sectional images of

ocular tissues. It has evolved from Time domain technology to the recent Spectral domain technology,
which boasts of higher speed, better axial resolution and 3-dimensionalimaging.

OCT Software Analysis
e Retinal Nerve Fibre Layer (RNFL)
e OpticNerve Head (ONH)
e GCCMapping

RNFL analysis

Circular scanning is done around the centre of
ONH at aradius of 3.45 mm.

e Three scans are acquired and data averaged and
compared with normative data base of age
matched subjects.

e Scanbeginstemporally.

Fig 1: Peripapillary RNFLscan
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RNFLPROGRESSION ANALYSIS

It compares the change detected over time to the variabilities of the measurements seen in a patient with
glaucoma of the same stage. Areas of statistically significant changes are colour coded yellow when noted

first, and red if it persists on subsequentscans.
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ONH Analysis

e ONH scans are composed of six linear scans in a spoke pattern separated
by 30-degree interval centered on the ONH.

s The algorithm detects and measures all features of the disc anatomy

based on the anatomical markers on each side of the disc where the RPE

ends. :
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. * Discline: At the terminal ends of choroid, at level of pigment epithelium
- * Cupline: 150 micron above discline
» Nerveheadvolume: areaabovediscline
£ * Rimvolume:areaabovecupline
ZANGLION CELL COMPLEX (GCC) e
GCC includes the retinal nerve fibre layer (RNFL), the
E-mmites of retinal ganglion cells ganglion cell layer (GCL) and the inner plexiform |ayer (|PL),
¢ Which becomes thinner in glaucoma. The thickness of GCCin
macular region gives an analysis compared to 2 normative
database

H_stal. fOVS52005
al.. Cphthaimology, 2008:115:248-58

Black : > 50% joss

GCC Significance Map

Groen : within normal limits.
rhime.
outside normal limits.
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CLINICAL APPLICATIONS OF OCT

It is a useful tool for baseline and follow up RNFL assessment in disc suspects and ocular

hypertensives.
e Inglaucoma patients with poor fixation or macular pathology, where field test may not be possible.

| OCT can helpin determining progression.
OCT has good sensitivity and specificity from differentiating normal from glaucomatous eyes.
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LIMITATIONS OF OCT Scan location and eye movements
affect results
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e Scan location and eye movements affect
results.

1 U

e Inaccurate detection of disc and RNFL
borders due to optical opacities.

a : Fropedly centered Poorty centered loo infentd  Poorly centered: too superior

e Localised NRR/ optic cup changes can be

missed by the interpolation algorithm. ‘
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CONCLUSION

Inspite of being a useful adjunct in the diagnosis and follow up of glaucoma patients, it is important t¢
remember that OCT cannot replace a good clinical examination. The clinician must correlate the IOP, ON&

and NFL appearance, visual field data with the quantitative data by OCT to detect glaucoma and itz

progression.
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