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Abstract

This case report demonstrates the effect of the peripheral visual field analysis in the management of ocular
hypertension (OHT) and early glaucoma. For 17 years, a young Caucasian male with untreated OHT showed
no abnormal responses during testing of his central visual field. Five years ago a peripheral visual field test
revealed a marked loss beyond the expected age-related changes demonstrating an early peripheral visual field
loss of glaucoma. The intraocular pressure was lowered with continuous medication over 5 years, and this
leads to an improvement of his peripheral visual field loss. The peripheral Humphrey visual field 60-4 threshold
test appears to be a valuable tool to diagnosis early glaucoma in OHT-suspects without apparent central visual
field loss.
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Introduction

Ocular hypertension (OHT) is one of the risk factors for glaucoma, but OHT can persist for a long time without
leading to glaucomatous damage. Routine check-ups are necessary to detect early changes requiring medical
therapy to prevent irreversible vision loss. Automated static perimetry (Humphrey Visual Field Analyzer, HVF)
was introduced in the 1990’s as an early diagnostic and reliable instrument,! but due to the time and attention
required for performing this test other instruments (e.g. optic nerve head or optic nerve fiber layer analysis) are
in favor today.” They are based on the common dictum that structural changes in the optic nerve head preceded
visual field loss.?

Lowering the intraocular pressure (IOP) in OHT mitigates the glaucomatous damage in some individuals * but
long-term treatment can affect the quality of life.> It would be best to ascertain if certain individuals with
presumed OHT are in fact patients harboring early glaucoma.

In a recent study, dramatic changes in the peripheral visual field during aging were described ° that must be
considered when using the peripheral visual field analyzer to determine early glaucomatous damage.’ This case
study demonstrates that both qualitative and quantitative evaluation of the the central and peripheral visual field
were necessary to make an early diagnosis of glaucoma in a patient with presumed OHT who was receiving no
medical therapy. It is assumed that by using the nasal component of the HVF 60-4, one can define a subgroup of
presumed OHT that have early glaucoma and who would benefit from treatment.

Case description

The 50 year old Caucasian male reported here is tall, slim and very athletic spending 45 minutes 3 times a week
swimming, bicycling or jogging. His job requires sitting in front of a computer screen which he interrupts
several times a day to visit clients in the city. He is otherwise healthy on no systemic medications and both his
father and paternal grandfather had a history of glaucoma.

One and a half weeks prior to his first consultation in 1994 an air tonometer screening test revealed elevated
IOP (right eye/left eye) of 27/25 mmHg in the morning and 25/21 mmHg in the afternoon. On his initial office
visit, 04/05/1994 his IOPs were 22/22 mmHg in the afternoon; gonioscopy demonstrated open angles, the
cup/disc ratios were 0.5 in both eyes, refractions were -1.50 in both eyes with corrected visual acuity 20/20 in
each eye. On June 06/04/1994 the 10Ps were 23/23 mmHg in the morning. The thickness of the central cornea
was 610/616 um (right eye/left eye).

His 10Ps ranged over the ensuing 17 years from a high (right eye/left eye) 28/26 mmHg to a low 21/20 mmHg
on no treatment. Central visual field measurements HVF 30-2 were performed on 04/1997, 06/2000 and
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03/2005 (figure 1); HVF 24-2 was performed 04/2008, and 04/2010. A combined HVF 24-2 and 60-4 were
performed 10/2011, 05/2014 and 08/2016 (figure 2). A Heidelberg Retina Tomography was performed in
September 2006, October 2011, and August 2016: all parameters were stable; borderline temporal rim
parameters were temporally in the right, and less pronounced temporally in the left eye. The glaucoma
probability score was within normal limits.

In October 2011 an additional peripheral visual field measurement (HVF 60-4) revealed severe peripheral visual
field defects (figure 2a). These defects appeared as patchy areas in all quadrants. In the temporal quadrant of the
right eye, the horizontal raphe was distinctly involved. As this involvement of the horizontal raphe had not been
seen during our study of the aging peripheral visual field, therapy was initiated with a prostaglandin, Lumigan,
1 drop four times a day. This medication initially caused a decrease in IOPs to 15 mmHg in each eye. There was
a gradual increase subsequently to 20mmHg in both eyes. Peripheral visual field measurements on treatment
three and five years later (figure 2b and 2c) demonstrated a recovery of some visual field defects mainly in the
regions between 30 and 45 degrees and along the horizontal raphe. The more peripheral regions anterior to the
equator showed changes comparable with advanced aging. Quantification of the visual field measurements
resulting from the sum scores of the visual field threshold of the four quadrants i.e. superior-nasal, superior-
temporal, inferior-temporal, and inferior-nasal confirmed the stability of the central visual field during the years
of observation. It also demonstrated improvement of both, central and peripheral visual fields after the onset of
IOP-lowering medication (figure 3).

Discussion

In this case report, the peripheral visual field HVF 60-4 was examined in a patient with longstanding (17 years)
of untreated ocular hypertension. Whereas the central visual field (HVF 24-2) and the Heidelberg Retina
Tomography remained normal during these 17 years the introduction of the HVF-60-4 demonstrated not only
profound loss of retinal ganglion cells in the ora watershed zone but also along the horizontal raphe of his right
eye. Although normal aging involves peripheral field loss involving the ora watershed zone, the horizontal
raphe is not involved in the 10™ decade of life.® The fact that these visual field changes occurred in a 45-year-
old patient implies that both the pronounced visual field loss in the ora watershed zone and the horizontal raphe
were caused mainly by the longstanding OHT. Treatment of the OHT caused improvement of both the
peripheral and central visual field.

Performing an HVF 60-4 requires time and patience, but it is assumed that it could add important information to
help distinguish between OHT with early stage glaucoma, demanding adequate treatment, or OHT, requiring
only observation. Since early nasal defects are frequent in glaucoma,®™? further studies might clarify if a nasal
hemi-field test combining the modified 60-4 and 30-2 HVF is both the treatment of choice and a sufficient
timesaving option.
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Figure 1. Central (HVF 30-2) visual fields showing no pathological changes during the first decade of OHT
observation (OS = left eye; OD = right eye).
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Figure 2. HVF 24-2 (outer graphs) and HVF 60-4 (inner graphs) visual field measurements of the left (OS) and
right (OD) eye at age 45 (A), 48 (B)and 50 (C) years. A. Note the patchy areas of visual field defects in the
upper nasal quadrants of both eyes. The marked loss of RGCs along the horizontal raphe in the right eye is
pathognomonic for glaucoma. C. Although the most peripheral visual field shows a pronounced loss of ganglion
cells, a recovery is seen in the HVF 60-4, pronounced in the left eye.
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Figure 3. Quantitative central (HVF 24-2) and nasal peripheral retinal (HVF 60-4) retinal sensitivities sum
scores of the visual field threshold. Ns = nasal-superior, Ni = nasal-inferior, Ts = temporal superior, Ti =

temporal inferior. Intraocular pressures (IOP) are presented for the right/left eye; A = measurements am., P =
measurements p.m. The red numbers show the improving retinal sensitivities on IOP-lowering medication.
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