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Abstract: Glaucoma is a group of eye diseases traditionally characterized by elevated intraocular pressure (IOP). However, glaucoma
is more accurately defined as an optic neuropathy than a disease of high pressure.The aim of the study was to asses retinal nerve fiber
layer (RNFL) thickness in glaucomatous eyes using spectral domain optical coherence tomography (SD-OCT) and to study their
correlations with glaucomatous damage. This cohort observational study was carried out at outpatients clinic in city of Tirana during the
period 2013 -2014. A total of 82 patients were enrolled in our study so fulfilling the criteria of preliminary glaucoma suspect, with Optic
C:D ratio of more than 0.6 at least in one eye, intra ocular pressure (I0P) higher than 20 mm Hg, and age more than 20 years. Patients
had a mean age of 55 + 12 years. Out of 82 patients, 31 (38%) patients were female and 51 (62%) were male. Mean IOP was 25 £ 5. Out
of these 82 suspects, 24 (29%) patients were found to have nerve fibre layer thickness outside normal limits i.e. decreased in half a
quadrant or more. Significantly lower values of the mean pRNFL thickness were found in the POAG (62.10+14.45um) and groups as
compared with GS group (100.0+7.15um), p<0.01.Glaucoma can be easily screened by routine ophthalmoscopy done by general medical

practitioner.
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1. Introduction

Glaucoma is a group of eye diseases traditionally
characterized by elevated intraocular pressure (IOP).
However, glaucoma is more accurately defined as an optic
neuropathy than a disease of high pressure. In open-angle
glaucoma, optic nerve damage results in a progressive loss
of retinal ganglion cell axons, which is manifested initially
as visual field loss and, ultimately, irreversible blindness if
left untreated (1). This topic will discuss the epidemiology,
clinical presentation, and diagnosis of open-angle glaucoma
in adults. Glaucoma in children, angle-closure glaucoma,
and treatment and prevention of open-angle glaucoma are
discussed elsewhere. There are different types of glaucoma,
generally categorized by the anterior chamber (iridocorneal)
angle and the underlying etiology, if known. Open-angle
glaucoma is an optic neuropathy characterized by
progressive peripheral visual field loss followed by central
field loss, in a characteristic pattern. This is usually but not
always in the presence of elevated intraocular pressure
(IOP), perhaps in part related to increased aqueous
production and decreased outflow. The optic nerve or "disc"
takes on a hollowed-out appearance on ophthalmoscopic
examination, which is described as "cupping." Cupping is
associated with the loss of ganglion cell axons (2). Angle-
closure glaucoma is characterized by narrowing or closure of
the anterior chamber angle. The normal anterior chamber
angle provides drainage for the aqueous humor (the fluid
that fills the eyeball). When this drainage pathway is
narrowed or closed, inadequate drainage leads to elevated
intraocular pressure and damage to the optic nerve. Acute
angle-closure glaucoma occurs in eyes with a certain
anatomical predisposition. It presents as a painful red eye
and must be treated within 24 hours to prevent permanent
blindness. The detection of early glaucomatous damage is
one of the most important aspects of glaucoma management.
Newer versions of imaging devices for the optic nerve head
(ONH) and retinal nerve fiber layer (RNFL) are introduced

with the expectation that higher resolution would lead to
more  reproducible  measurements, better clinical
performance and diagnosis of preprerimetric glaucoma (3,4).
As glaucomatous structural damage is widely accepted to
precede functional damage (5,6). Hence currently available
imaging techniques used for detection of glaucoma
including confocal scanning laser ophthalmoscopy (CSLO),
optical coherence tomography (OCT), and scanning laser
polarimetry (SLP) have gained much clinical interest. It is
uncertain whether the RNFL or the neuroretinal rim
represents a more sensitive surrogate for detecting
glaucomatous change (7). Moreover, since these techniques
use different methods to measure different aspects of the
eye, it is possible to expect that their measurements have
different associations with glaucoma diagnosis.The aim of
the study was to asses retinal nerve fiber layer (RNFL)
thickness in glaucomatous eyes using spectral domain
optical coherence tomography (SD-OCT) and to study their
correlations with glaucomatous damage.

2. Material and Methods

This cohort observational study was carried out at
outpatients clinic in city of Tirana during the period 2013 -
2014. A total of 82 patients were enrolled in our study so
fulfilling the criteria of preliminary glaucoma suspect, with
Optic C:D ratio of more than 0.6 at least in one eye, intra
ocular pressure (IOP) higher than 20 mm Hg, and age more
than 20 years. Subjects previously diagnosed as cases of
glaucoma (POAG, PACG and secondary glaucomas),
previous intra ocular surgery, and optic neuropathy due to
other causes were excluded. Systemic diseases were also
ruled out .Permission was taken from hospital ethical
committee. Written informed consent was taken. Both IOP
and OCT images were taken on the same day with calibrated
instruments. Intraocular pressure of both eyes was measured
with help of Goldmannapplanation tonometer using 2%
fluorescein eye drops by the same physician to avoid inter
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examiner and inter tonometer variation, between 9 to 11 AM
to minimize the effect of diurnal variation. Central corneal
thickness was also measured. Three readings of each eye
were taken at 30 minutes interval and mean calculated. OCT
images were taken using Heidelberg HRA+OCT Spectralis
by a single person to avoid inter examiner error. Assessment
of peripapillary RNFL thickness was made with circular
spectral domain optical coherence tomography (SD-OCT)
scans. RNFL measurements in each patient's eye were
obtained in temporal, superior, nasal, and inferior quadrants.
Analysis of variance (ANOVA) was used for comparison of
RNFL parameters among various study groups. The
relationship of RNFL parameters with visual field (VF)
global indices was evaluated with regression analysis and
the coefficient of determination (r*) was calculated.

3. Results and Discussion

Patients had a mean age of 55 + 12 years. Out of 82 patients,
31 (38%) patients were female and 51 (62%) were male.
Mean IOP was 25 + 5. Out of these 82 suspects, 24 (29%)
patients were found to have nerve fibre layer thickness
outside normal limits i.e. decreased in half a quadrant or
more (fig. 1) They were further investigated and
documented with visual field analysis and IOP
phasing.Significantly lower values of the mean pRNFL
thickness were found in the POAG (62.10+14.45um) and
groups as compared with GS group (100.0£7.15um), p<0.01
(fig.2). Also, in pairwise group comparison RNFL in
glaucomatous eyes was significantly thinner in all quadrants
p<0.05. The mean deviation (MD) was significantly
correlated with pRNFL thickness in POAG group (1’=0.27
p<0.01).Glaucoma is a progressive disease characterized by
death of ganglion cells and degeneration of retinal nerve
fiber layer leading to irreversible loss of vision
(8,9).Although automated perimetry has been the standard
method for detecting progressive disease, it is known that
many patients can have progressive structural damage that
precedes detectable associated changes in the visual field.
There are three main parameters relevant to the detection of
glaucomatous loss i.e. retinal nerve fiber layer, optic nerve
head, and the “ganglion cell complex.” Latest spectral
domain ocular coherence tomography (SD-OCT) was used
to measure retinal nerve fiber layer (RNFL) thickness
around optic nerve head. SD-OCT can directly measure and
quantify RNFL thickness by calculating the area between the
internal limiting membrane (ILM) and RNFL border (how
the edge of the RNFL is determined and how blood vessels
are handled is different between different machines, which
do not have interchangeable measurement outputs) (10). Its
software was used to see any abnormality in retinal nerve
fiber layer thickness in different quadrants around optic
nerve by comparing with normative preloaded data in the
software. SD-OCT is a superior technology than
conventional time domain (TD- OCT) with reference to
scanning speed up to 200 times faster and higher axial
resolution (3 to 6 um). Progressive RNFL thinning measured
on SD-OCT can often be used to detect progressive disease
(11). The top three RNFL progression patterns are: widening
of an existing RNFL defect, deepening without widening of
an existing RNFL defect, or development of a new RNFL
defect. In one study, the inferotemporal quadrant was the
most frequent location for RNFL progression (12). In such

pre perimetric disease, SD-OCT RNFL is especially useful
in helping to diagnose glaucoma prior to the onset of visual
field loss. In the presence of perimetric disease, finding
RNFL bundle loss on SD-OCT with a corresponding
abnormality in the visual field served by those retinal
ganglion cells can help confirm the diagnosis of glaucoma
(13). In early to moderate glaucoma, progressive thinning of
RNFL thickness measured by SD-OCT is a very useful tool
to judge progression of disease. At advanced stages
however, SD-OCT is less clinically useful due to a “floor
effect” of RNFL thickness. With advanced loss, RNFL
thickness levels off, rarely falling below 50 pm and almost
never below 40 um due to the assumed presence of residual
glial or non-neural tissue including blood vessels (14). At
this level of disease, serial visual fields are more useful to
judge progression.

4. Conclusion

Glaucoma can be easily screened by routine
ophthalmoscopy done by general medical practitioner. Any
glaucoma suspect can be diagnosed early by using new
imaging technique like ocular coherence tomography nerve
fiber layer thickness analysis by an ophthalmologist.
Doubtful cases of glaucoma should be further investigated
and documented with visual field analysis and IOP phasing.
SD-OCT is a powerful objective structured assessment tool
that can greatly assist clinicians in diagnosing and managing
glaucoma (especially early disease), when used in
conjunction with visual field testing and clinical
examinations.
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Figure 1: Glaucoma suspected patients (n=82)
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Figure 2: Retinal nerve fiber layer thickness (micrometers)
in each quadrant for 2 study groups
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