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Aim: The aim of this study was to examine possible changes in the conventionally undiagnosed nasal visual field in patients diagnosed with early
primary open angle glaucoma.

Material and Methods: Examination of the far nasal part of the visual field was performed in 30 patients (60 eyes) with early stage of primary open
angle glaucoma (preperimetric stage of changes). The cohort consisted of 16 women (mean age 46.5 years) and 14 men (mean age 44.7 years). In all
eyes, the glaucoma program (rapid threshold program of 50 degrees nasally and 22 degrees temporally) was performed with the Medmont M700
instrument to determine the physiological visual field. Visual acuity was 1.0 with a possible correction less than or equal to +3 diopters and they had
no other ocular defect except glaucoma disease. The visual field was subsequently examined with the same instrument by moving the fixation point
40 degrees temporally (spatially adaptive program) and simultaneously turning the head 10 degrees nasally. A total of 89 examination points were

included using flicker stimuli and a range of 0-120 degrees nasally.

Results: The far nasal limit of the visual field reached 100° in 13.33% of eyes, 105° in 20% of eyes and up to 110° in 66.67% of eyes.
Conclusion: In all eyes, depression of the distal periphery of the nasal part of the visual field was found to range from 50 to 95 degrees, with a normal

visual field examined by the glaucoma program.
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INTRODUCTION

Glaucoma is a progressive pathology in which timely dia-
gnosis plays a fundamental role for the preservation of vi-
sual functions. With regard to the asymptomatic nature of
glaucoma, timely detection of the pathology before it rea-
ches its severe stages is demanding, and the number of dia-
gnosed patients with glaucoma is lower than the number of
undiagnosed patients [1,2]. It has been demonstrated that
in glaucoma the ganglion cells of the retina (predominantly
magnocellular) [3-7] wither first, followed by their retrola-
minar and subsequently prelaminar located axons [8-9].
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The longest used method for the diagnosis of these
changes is static automatic perimetry [10]. In addition
to examination of the visual field, at present diagnostic
methods are used primarily to determine changes in the
nerve fiber layer and the complex of ganglion cells, at the
same time as determining the level of intraocular pressu-
re. In recent years optical coherence tomography (OCT)
and optical coherence tomography-angiography (OCT-
-A) have brought new options to the field of glaucoma
diagnosis [11]. These methods are not always optima-
lly used for verifying the early stage of glaucoma. Even
when efforts are made to ensure timely diagnosis, a con-
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siderable proportion of patients with glaucoma are not
detected until the advanced stage. In ophthalmological
practice, perimetric examination is indicated most often
for glaucomatous pathology. With regard to the fact that
the finding on the optic nerve disc may conceal further
neurogenic (primarily pressure) lesions, this examina-
tion remains irreplaceable upon the first contact of the
ophthalmologist with the patient [12].

The majority of the textbooks on perimetry re-
commend testing strategies for glaucoma which exa-
mine the central part (up to 30 degrees) [13-15]. Be-
cause damage occurs above all to the ganglion cells
located in the retinal periphery in glaucoma [16,17],
damage to these cells logically cannot be even theore-
tically determined from an examination of the central
part of the visual field [12]. In the nasal periphery of
the retina, the density of ganglion cells is more than
300% of that in the temporal periphery, and in the
upper periphery the density is 60% higher than in the
lower periphery [18]. This finding should be of funda-
mental significance for the timely diagnosis of glauco-
ma. Consequently, the aim of this study was to deter-
mine whether it is possible to detect potential changes
in the distal nasal part of the visual field in glaucoma
with the aid of static automatic perimetry earlier than
in the case of examination of the central part.

MATERIAL AND METHODS

The cohort consisted of 60 eyes in which the early
stage of primary open-angle glaucoma (POAG) was
verified. None of the patients was diagnosed with nor-
motensive glaucoma. The total number of observed
patients was 16 women aged 21-68 years (average
age 46.5 years) and 14 men aged 21-67 years (aver-
age age 44.7 years). In addition to adequate diagno-
sis of glaucoma, the following inclusion criteria were

stipulated: physiological ocular finding, including
pupillary reaction, visual acuity of 1.0 with correction
less than or equal to £3 diopters and standard exami-
nation of the visual field (examined without artificial
mydriasis by a fast threshold glaucoma program on
the instrument Medmont M700, Medmont Australia)
without pathological changes.

The method of testing the range of the nasal part of
the visual field consisted in the use of a spatially adap-
tive test, in which the tested range was adapted to
a total number of 89 points, with each point tested an
average of 2.5 times. The minimum mutual horizontal
distance between the two measured points was equal
to 10°. Exposures were realized by means of the flicker
method (6-18 Hz) according to the patient’s algorithm
of adaptive reaction speed, without false positive or
negative stimuli. The fixation point was shifted 40 de-
grees temporally, and the head of the examined sub-
ject turned nasally so that the range of the examined
nasal part of the visual field reached 120 degrees.

RESULTS

For the sake of completeness, we must state that the
Medmont instrument automatically checks fixation by me-
ans of the Heijl-Krakau method. Every tenth point is directed
to the locality of a presumed blind spot, as a result of which
a minor scotoma appears in the resulting tests. Shifting of
the fixation point causes an erroneous presumption of the
locality of the blind spot, because the program does not re-
spect the shift of fixation. The overall defect (OD) is the cent-
ral difference between the values of the age norm of the hill
of vision (HoV) and the central deviation determined in the
patient. This number is negative if the HoV values obtained
from the patient are lower than the age norm HoV values.
In our cohort the OD was in positive values in 96.7% of eyes,
none of which were indicated as severe [19].

Figure 1. Difference in visual field changes in the right eye of a glaucoma patient. On the left, conventional glaucoma template with
fast threshold strategy of 50° nasally and 22°. On the right, nasal depression in the same eye using an extended template to a horizontal

range of 120°. Fixation point at 0°
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Table 1 presents the results of the perimetric examina-
tion of the nasal range of the visual field. The range of the
nasal part itself was on average equal to 82.25 + 6.72°,
while in 60% of eyes the range was greater than the sta-
ted mean value. The significance of the difference of the
examination result of the visual field using a conventi-
onal fast threshold program (50 degrees nasally and 22
temporally) and the extended region of testing to a total
range of 120° in the same patient with primary open-an-
gle glaucoma is demonstrated in Fig. 1.

DISCUSSION

Several studies document a normal visual field
in the early stage glaucoma of 24° to 30°, but with
abnormalities in the peripheral visual field. Appro-
ximately 11-17 of eyes with a diagnosis of glauco-

Table 1. Resulting visual field examination data

ma or glaucoma suspect and a normal central visual
field manifest defects outside of the central range of
30° [20-25]. Ma et al. demonstrated glaucomatous
defects in the periphery of the visual field in 18% of
eyes with a normal central visual field [26]. Howe-
ver, of these, only measurement of the nasal peri-
phery can contribute sufficient information to that
obtained by static testing in the central 30°, in order
to justify the added examination time. Nevertheless,
special situations exist in which examination of the
peripheral field in other or all quadrants may be
useful [27]. Kerrigan-Baumrid et al. determined sig-
nificant changes in the visual field in glaucoma only
upon a loss of 25-35% of the retinal ganglion cells,
in which the magnocellular cells were first to wither
(for the examination they used a program of 0-30
degrees) [28].

Sex/age OD RE [-] OD LE[-] NP RE [°] NP LE [°]
F-21 0.04 -0.18 85 85
F-28 0.07 -0.75 85 95
F-34 3.23 3.95 85 85
F-40 2.62 1.85 80 80
F-41 0.81 0.70 85 90
F-46 0.97 0.93 80 80
F-47 2.95 4.16 85 85
F-48 294 3.20 85 85
F-56 0.91 0.92 85 85
F-58 2.9 2.83 85 85
F-58 3.55 3.19 85 85
F-61 5.10 5.10 50 50
F-62 3.33 3.28 85 85
F-67 5.05 3.98 80 80
F-68 3.59 3.78 80 80
F-50 2.53 1.03 85 80
M-21 0.91 0.91 85 80
M-25 3.00 3.40 80 85
M-29 1.96 1.42 85 85
M-29 243 2.08 80 80
M-35 3.10 3.20 80 85
M-40 0.95 1.31 85 85
M-43 2.80 2.70 80 85
M-51 2.10 2.10 80 80
M-54 1.69 1.19 80 80
M-55 1.29 1.52 85 85
M-59 2.18 1.63 80 80
M-59 2.03 242 85 85
M-60 2.30 2.67 85 85
M-67 3.20 3.20 85 80

OD - overall defect, NP — nasal part of the visual field
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Regarding the fact that hypertensive glaucoma cau-
ses greater damage to the magnocellular ganglion cells
[4,29,30], examination of the peripheral part of the visu-
al field is especially important. In our previous studies
also, selective damage to the fibers of the magnocellu-
lar retinal ganglion cells was demonstrated in the case
of high intraocular pressure [31,32]. In the temporal pe-
riphery of the retina there are 3x fewer ganglion cells
than in the nasal part [18].

If a smaller number of ganglion cells is to cover the
same surface, then their lesions will be more apparent
precisely in the temporal periphery of the retina. As
a result, examination of the far nasal part of the visual
field should not be neglected. This study also demon-
strated that in a normal visual field examined by the
glaucoma program, there are large changes in the na-
sal distal part in the same patients.

Using the Medmont instrument, the glaucoma pro-
gram examines the nasal part of the visual field up to 50
degrees and the temporal part up to 22 degrees. Upon
the use of a program of the entire visual field in a range
of 0-50 degrees, we did not determine any statistically
significant difference either in the healthy population or
in patients with glaucoma. This means that the temporal
periphery of the visual field does not play such a signifi-
cant role as the nasal part in glaucoma [12].

Although examination of the central part of the visual
field (24-2) requires less time, which reduces patient fati-
gue, it has been demonstrated that in itself it identifies
a commensurate amount of early diseases [33-36]. It is po-
ssible to agree with this conclusion only relatively. If the re-
sult of the examination is to assist in the determination of
the diagnosis, the examination time should not be a priority.
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