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‘ ABSTRACT ’ Purpose: To compare RNLF structural changes by Spectral Domain- OCT and functional visual field defects by
automated perimetry in Primary Open Angle Glaucoma cases

Materials And Methods: A prospective and comparative study was conducted to quantitatively measure the peripapillary retinal nerve fiber
layer thickness using SD-OCT and compared it with field changes plotted by Humphrey Field analyser 24-2. The study was conducted at the
department of Glaucoma of a tertiary eye care hospital for a period of one year. 60 eyes of 30 patients who diagnosed to have POAG between the
age group of 40-65 were included in the study. Patients having substantial media opacity, Retinal pathology and who underwent intra ocular
surgeries were excluded from the study. Informed consent obtained from patients who were included in the study. All were examined using Slit
lamp, Snellen's chart, Applanation tonometer, Gonioscope, 90 D slit lamp biomicroscope to study Fundus oculi. Fields were plotted using
Humphrey field analyser 24-2 , RNFL thickness measured using SD-OCT.
Results: 60 eyes of 30 patients 19 were males 11 were females. 14(23.33%) eyes showed normal visual fields but there was thinning of RNFL
was noted in SD-OCT. 41 eyes (68.3%) had visual field defects which corresponded to thinning of RNFL in that quadrant. 5 eyes (8.3%) showed
advanced field changes and had corresponding thinning of RNFL in that quadrant.
Discussion: Results of this study shows a significant difference in RNFL thickness among all three grades of glaucoma. It was observed that the
average RNFL thickness value in moderate glaucoma (66.34 microns) and all quadrant thickness values were similar to Sihota et al study
(RNFL-66.07 microns). The mean RNFL thickness +/- Sd (58 +/-5.52) in advanced glaucoma of present study were closely similar with the
findings of Sihota et al study (53.65+/-14.2).
Conclusion: It is concluded that RNFL thickness changes corresponds to Field changes plotted on Humphrey field analyser in moderate
glaucoma. Even in mild cases changes RNFL thickness is noted even though the fields plotted on Humphrey field analyser doesn't show any

changes. So RNFL thickness can be taken as Pre perimetric changes as diagnostic criteria for the diagnosis of POAG.
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INTRODUCTION:

Glaucoma is among the leading causes of irreversible blindness in the
developing world and a major health problem in the developed
world"”. World Health Organisation statistics indicate that glaucoma
accounts for blindness in 5.1 million persons, or 13.5% of global
blindness. Primary open angle glaucoma is explicitly characterized as
a “multifactorial optic neuropathy with a characteristic acquired loss of
optic nerve fibres”, developing in the presence of open anterior
chamber angles and manifesting characteristic visual field
abnormalities in the absence of other known causes of the disease’.
Glaucoma is characterized by a gradual loss of retinal ganglion cells
and thinning of the Retinal Nerve Fibre Layer (RNFL). Since
glaucomatous damage is irreversible, prevention of this injury before it
occurs is the essential strategy available to those treating this disease.
The early diagnosis of glaucoma and the early detection of
glaucomatous progression are twin central challenges facing
ophthalmologists®. Significant axonal loss may precede the
development of visual field defects and identifiable cupping’.
Subjective assessments of optic nerve head cupping are not
sufficiently sensitive to detect small changes, especially notches and
other local abnormalities, and in many cases are unable to discriminate
between glaucomatous and normal optic nerve heads".

Drawings of the optic nerve head and stereoscopic optic nerve head
photography depend on the subjective interpretation of the examiner
and are thereby subject to variability in interpretation. Current
diagnostic techniques such as retinal and optic nerve head analysis
instruments and stereo fundus photography lack sensitivity and
reproducibility . Optic nerve head analyzers, developed to quantitate
cupping, can measure optic nerve head rim area and provide other
indices of optic nerve head structure, but cannot reliably differentiate

between normal and glaucomatous and are limited in their ability to
detect change over time °. Improved axial resolution with reduced
variability in assessing optic nerve topography is achieved with the
confocal scanning laser ophthalmoscope, which produces optical
sections of the retina and optic nerve head in a coronal plane. Cross
sectional imaging of the fundus with scanning laser ophthalmoscopy is
limited by ocular aberrations and the pupil aperture to approximately
300 um of axial resolution.’

Optical Coherence Tomography (OCT) is a non-invasive, noncontact
method that allows cross-sectional, in vivo imaging of the intra retinal
layers " . Anatomic layers within the retina can be imaged and
quantitative assessment of RNFL thickness can be performed based on
the different reflectivity properties of different layers . OCT data is
reported to correlate well with real measurements of RNFL thickness.
Studies also have reported a decrease in OCT RNFL thickness in
glaucomatous eyes compared with healthy eyes . Structure-based
methodologies need to ultimately compare with a gold standard, which
is currently, automated perimetry. However, glaucoma patients could
suffer a loss (approx. 40%) of retinal ganglion cell axons before an
automated perimetry visual field defect is evident".

The purpose of this study is to investigate the agreement in
glaucomatous damage detection between structural changes by OCT
and functional alteration by automated perimetry.

MATERIALSAND METHODS:

A prospective and comparative study was conducted to quantitatively
measure the peri papillary retinal nerve fiber layer thickness using SD-
optical coherence tomography and compared it with fields plotted on
Humphrey automated perimetry in patients with primary open angle
glaucoma . Study was undertaken in the Department of Glaucoma of a
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tertiary care eye Hospital done over a period of 1 year (May 2018 to
April 2019). 60 eyes of 30 patients who were proved to be having
POAG were included in the study. 19 were males and 11 were females.
Patients having substantial media opacity or any other retinal
pathology and who underwent intraocular surgery or had ocular
trauma and who doesn't give consent, patients with closed angle and
secondary glaucomas were excluded from the study.

Informed consent was obtained from all the patients included in the
study. All patients were examined by an experienced Ophthalmologist
using, Snellen's chart, Slit lamp, Gonioscope, 90 D slit lamp
biomicroscopy . Glaucomatous eyes were designated on the basis of
dilated fundus examination. Glaucomatous appearance of the optic
disc defined as thinning of the neuroretinal rim, disc haemorrhage,
notch, excavation, an RNFL defect or asymmetry of vertical cup disc
ratio of greater than 0.2:1 between the two eyes.

Fields was plotted on Humphrey field analyser using 24-2 Programme.
All patients were subjected to RNLF thickness measurement using
Spectral Domain OCT. RNLF was measured in all four quadrants,
Superior, inferior, Nasal and Temporal.

RESULTS:

Study done on 60 eyes of 30 patients who had POAG. 19 were males
and 11 were females. 14 eyes were having early glaucomatous
changes, 41 eyes had moderate changes and 5 eyes were having severe
glaucomatous changes. RNFL thinning was observed in all three
categories. In moderate and severe categories there is corresponding
glaucomatous field defects plotted on Humphrey field analyser on 24-2
programme. In early glaucoma though there is no field defect but
RNFL thinning was seen. The RNFL thinning seen is statistically
significant p value of 0.018. Mean deviation of Pattern standard
deviation was high in all three categories of glaucoma which is
statistically significant with p value 0£0.001.
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Fig.1 Early Glaucomatous Changes, No Field Deffects But Disc
Excavation And Thinning Of RNLF In OCT

Fig.2 Moderate Changes Disc Excavation And RNLF Thinning On
OCT, HVF Field Defect Of Arcuate Scotoma
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Fig.3 Severe Glaucoma Showing Disc Excavatio
Thinning And HVF Showing Tubular Field Defect

DISCUSSION:

Results of this study shows a significant difference in RNFL thickness
parameters among all three grades of glaucoma. It was observed that
the average RNFL thickness value in moderate glaucoma (66.34
microns) and all quadrant thickness values were similar to Sihota et al
study (RNFL-66.07 microns)"*. The mean RNFL thickness +/- Sd (58
+/-5.52) in advanced glaucoma of present study were closely similar
with the findings of Sihota et al study (53.65+/-14.2).

There is a moderate structure —function correlation with MD of -7.302
dB with RNFL thickness of 66.34 microns in present study (Leite et al
reported similar findings with average MD of >-5 dB)".

Leung et al found severe glaucomatous damage with MD of more than
-11dB is similar to this study ,which shows MD of -13.45 dB with
RNFL thickness of 58 microns in advanced glaucoma'.

Early glaucomatous damage in present study shows mean RNFL
thickness of 68.35 +/- SD 7.099 ,which is almost similar to Sihota et al
study (mean RNFL +/- SD of 77.68 +/-15.7 microns ).
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Fig. 5 Comparison of PSD In
Decibels On Field Plotting

Fig.4 Comparison Of RNLF
Thickness In Glaucoma

CONCLUSION:

OCT serves as an important tool in diagnosing early glaucoma and
helps in monitoring the glaucomatous progression. In our study, there
is 100% correlation with the structural changes on OCT in form of
RNFL thinning and functional changes on visual field testing in
corroboration with other studies.
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