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Introduction

The purpose of this study was to show the
carly visual licld signs of ansctting open-angle
elaucoma using the ophthalmic monitor at i
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Abstract

The purpose of this study was to show the early visual field
signs in plaucoma using the *Moniteur Ophtalmologique’ at o
background mesopicluminance of (1.3 apostilbs. Forty-five pa-
tients were selected, and 68 eyes with suspected early glauco-
ma were examined. Among the defects which were studied,
we noticed a predominance of what we called pericaceal scato-
ma (PCS) and levelling. These two first signs appear as an
alarm signal. To deteet the early visual ficld sipns of open-
angle plavcoma developing, this study recommends the use of
a background mesopic luminance of (L3 apostilbs and obscrva-
tion for two uncommon visual ficld signs: PCS in evalution
arpund the blind spot and a slight decrease in central mesapic
sensitivity called levelling.
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Patients and Methods

Perrreent Seleerion

In the 45 paticnts selected Tor this study, 68 eves
su.*:pl:l:[cd of early plavcomawere examingd, Thesclee-
tion criterin were as follows:

background mesopic luminance of 0.3 apos- = visual acuity rnpe Trom 1620 (0 20020

lilbs.

The ophthalmic monitor allows an auto-
mated static perimetry as well as a kincticonce,

— amapenangle in all cases:

- cupfilise less thae 7=810

— e between 25 and T8 years;
1O less then 200 e Hye: aned

- paticots with | oeve with glaveona amd the othe
showing no obvicus sign thereal
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Tl visval licllstudy s perfunmed with te oplithal -
e o wsing a ower mesopic lominanee of (03
apostilhs, The oplithalmic monitor | 1] s w0 automated
perimeter which allows both static and Rinetic mea-
surements, L ocomprises o hemispheric sereen (33 -cm
radivs, identical 1o ihe Goldmann copola) and two
hilosgen sources with an alternating filter [or each: one
Ioor Lhe mesopic back grownd illwmination aned theather
lor the stimulus projection, This is all connecled Lo n
computerwhich displays dilferent visupl ieldexamina-
LR Irograms,

The procedure we useiscalled "meso 957 withwhich
the tests are displayed ata supraliminary level of 4 d 3.

Metherd

After connection 1o the main, the instrument auto-
matically calibrates the mesapic ight. The program we
uscel corresponds to 95 points on 37 displayed in a
circle arcund the fixation point. Alter the patienizeyes
were dark adapted duving 15 min. they were placed in
front of the cupola at 33 cm from the fixation point.

Several tests were performed, and they are carried
out as lollows:

(1} A first series of 4 points at high illumination
(1.000 apostilbs) arc gradually presented,

{2) This same serics of 4 points is displayed a1 the
same frequency {1.10s), but the patient is asked to
answer using a bell so that we can evaluate the delay in
answering and accordinply adapl the display hetween
L Tests, ’

(3) Other poims are displayed o check e pasition
of the blind spot and the correct positioning of the
patient’s heid and to control the patient’s fixation and
response during the examination.

The basielevel, whichis calculated with acompuier,
is the level of light that has to be applied 1o the different
tested points from the supraliminary level so that the
slightest relative defects ean be nhserved: il the level of
light is too low, no point canbe seen, il it is too high, the
defect cannot be detected. Consequently, we have sta-
tistically calculed a basic level between these two
extreme values according 1o the age of the patient and
his pathology so that the luminance of each _FIk'ril'I'
should fallow the sensilivity of the visual field.

Thus, when performing perimetry, e aphthalmaol-
opisl wmodilics the hasic level according to the suprali-
minary level which remains constant and has been de-
fincd by the manufaciurer,

This hasic level will e increased or decreased so
that the display level detects the slightest defect. To
ubilain 2 beller evalualion, we stimulale 5 cenlral
points al 2.5 fram the lxsion point: the monitor then

|.|il;|1|:|:,-x-. the correction. Factors modifving the hasic
level are ape, media opacilicalions, pupillary size and
re et

Adier we gatler the iformation on peripheral ki-
nelic measurements, slalic measurements af 95 poinls
on M are performed, The size of the test is identical 1o
test Mo, 3 with the Galdmann perimeter,

At the end of the examination, a laser printer pives
the resnlts in terms of defects and sensitivity, All the
examinations of this survey were performed by the
samic techpician,

Irederpretatiant

The characteristics of the visual ficld alteration
have been defined firstly taking into consideration the
correcied basic level and alsa from the decrease or loss
al sensitiviy (17 of the central zone tat we have called
levelling, (2) arouwnd the blind spotealled the pericaceal
scatoma (PCS) and (3) is from ibe standare defects of
plavcoma. i.e. Bjerrum’s seotoma. Seidel’s scotoma
aned Rénne's step. Apart from these delecis, a fow
alher notches have also been detecied.

The surface we observed in this study is limited in
static perimetry to the 30° parallel, and a kineticcontraol
was performed on the &0 parallel.

Regarding the PCS. we did not use the standard
terminalogy of enlargement of the blind spot usually
given ta the seotoma of the pericaccal areac it seems
improper as this enlarpement should include a global
Inss of sensitivity idemical 1o the ane noticed in hlind
spotexploration. Indecd, itis only a relative loss al the
Iind spol periphery correspondimg (o the anatomic
peripapillary avea which scems to play an important
role, as some authors have stressed |2, 3. But around
the hlind spot, an infraliminal spot shows a shight de-
crease insensitivity, which disappears withasupralimi-
nal tesl.

The macula area levelling is a Natiening or a loeal
decrense of the central sensitivity because of the meso-
pic situation which allows an easier detection of the
slightest central defect. thanks to the isosensitivity (al-
ready wsed by Fricdman in his instrument).

Seidel's scotoma is characterised by a pear-shaped
aspect, of which the thinnest part is olten directed up-
wards: bul differentiannp between PCS and Sedel’s
seotoma isolten difficult when thisscotona isnot ol the
clossical form.
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Fig. 1. Distributions of paticnts according to age (a) and single signs in carly glavcoma
fh). Also shown are age distributions of paticnts with (e) and withoul {d) PCS,
Results A paracentral extension, most often direct-

Distribution af Patients Accarding (o Age
The highest requency is between 62 and 64
years with sccondary peaks at 34 and 52 years

(fig. l1a).

Merin ngn.r of Earfy Glancoma

[nelividwal Signs. Fifty-six of 68 eyes
(82.4%) presented PCS and 42 of 68 cyes
{GL.8%) preseated levelling (Mg, 1), This lev-
elling can be a simple decrease of sensitivity
from 210 5 dB on the central points.

ed upward, was noticed, resulting in a shilt of
fixation to obtain a higher central sensitivity
and leading to displacement of the blind spat
in the same direction (fig. 3b). The other de-
fects (fig. 1b) show a very quick frequency de-
crease: 24 eyes with Bjerrum’s scotoma, 17
cyes with Scidel’s scotoma (25%) and 12 eyes
with the Rénne step (17.6%).

Associated Signs, The number of cases with
the following combinations of signs were
found: PCS + levelling, n =33 (fig. 2a); PC5
+ Bjerrum, n=20 (fip. 3a); PCS + Seidel,
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Fig. 2. a PCS + levelling 4
Bjerrum. b Example of PCS. Cen- " . W
tee: hlind spot sensitivity = 11 per- ’ "
wcentre: PCS sensitivity = [6-14-17.

n=9 (fig. 3b); PCS + Ranne's step, n="Y
(fig. 3c): Bjerrum + levelling, n= 18 levelling
+ Seidel, n =12 (fig. 3d); levelling + Ronne’s
step. n =7 (fig. 3d}: Bjerrum + Seidel, n=4,
and Bjerrum + Ronne’ssiep, n=2,

Twenty-one cases of threg-variable combi-
nations were also Tound: PCS 4+ levelling +
Bjerrum, n= 15 {fig. Za); and PCS + levelling
+ Seidel, n=10.

PO aned Prtion Age
The distribution of frequency versus the
age of patients with PCS {fig. lc) shows in the

range from 54 1o 72 years a peak at 62 years,
For younger patients, the [requency ranges
from 30 to 50 years show two peaks at 34 and
46 years. The frequency is very low around in
the age range of 20206 years. In the distribu-
tion of frequency versus the age of patients
wilhoul pericaceal scotoma (fig. Id): the fre-
quency peak is situated between 45 and -9
years, but between 55 and 69 years the fre-
quency peak is one third lower until 63 and is
equal 1o the Trequency peak of patients be-
tween 33 and 37 and 67 o 69 years. The com-
parison of the mean age of patients with and



Fig.3. a I"C'Sﬂ + Terrum
(n=200.bPCS + Seidel
(n="4).
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Fig. 3. ¢ PCS + Rinnes
step. d Levelling 4
Secide] # Rinng's step.
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withoul PCS resulis in no signilicant dilfer-
ence with the Student™s Clest {p= 3942},

A comparison of the mean age ol patienls
presenting PCS + levelling versus paticnls
withoul  was  once nol  significant
(p="0.87). A comparison ol the mean ape al
paticnts with PCS and Bjerrum versus others
was alse nat significant (p=1(.63).
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Discussion

The 68 eyes we stidies showed a predom-
inance of PCS and levelling. Most of the lime,
they are associated, though this association is
not statistically significant, and the PCS s [re-
quently found besides glaucoma, These (wo
carly signs can appear as an alarm signal.

[n contrast, Seidel's and Bjerrum’s scoto-
mas and Ronne's step appear with a low [re-
quency. Short- and long-term fuctuations [4]
were nol considered in this survey. We
thought it necessary to gather the carly-sign
measurements of the perimetric defects in be-
ginning plavcoma. But the different visual
ficld measurements gathered on the same pa-
ticnls show definite variations in sensilivily
steps. We have scen that age does not play a
role regarding the presence of defects, and no
statistical correlation has been found. The
highest [requency of PCS was scen in patients
between 54 and 72 years of age. which scems
to correspond Lo possible vascular discase at
that age: the higher frequency of paticnts
without PCS is within a younger age range.

Evolution of the Early Signs

Ten aggravations and Limprovement have
heen uhserved, The aggravations were (he de-
velopment of a Bjerrum or a Scidel scotoma
or a cupping with an enlargement of PC5. or
an enlargement of the levelling,

Single Cave of PON Dprenvernent, fed the

Fodienaer Stepr Nenarans

A possible improvement his been obsery-
cdl by Rolando and Facino [5]. The use ol the
mesapic adaplation, as has been since long
sugpested by Tayle [6] and Qurgand [7] which
decreases the photopic central peak, shows a
frequent levelling.

The persistence of the PCS should be con-
sidercd as an alarm signal. The peripheral ki-
netic exploration never shows any loss of sen-
sitivity. The static exploration is highly bene-
ficial in the detection of Rénne's step which
usually remains unnoticed with a kinetic pe-
rimetry and requires several repelitive trials
[4].

However, as Fankhauser [9] noted in 1976,
all the nasal steps are not pathognomonic of
glaucoma. Consequently this sign 15 not con-
sidered in our survey as an early and constant
sign but as an indication for the clinician in the
presence of a suspected glaucoma. Seidel and
Bjerrum, on the other hand, appear to be lesss
(requent and less early signs.

In this study, we have noted the cup-on-
dise ratio 1o be between 3-4/10 and 6/10in 15
paticnts and equal to 7-8/10in 6, This cupping
confirms the role of anischemic history as de-
picted by Bechetoille [10] at the early steps of
glaucomancuropathy and hardly gives a path-
ognomonic aspect to the most current PCS.
As a result, a tecatment should be applied as
snon as Lhe carly signs appear in order (o pre-
serve the visual field [11].



Conclusion

This survey advises the use ol a mesopic

signs in the evaluation ol early perimetric
signs in beginning-stage glavcoma; the pres-

cnce of an evalving PCS around the blind spot

and the slight decrease of 2 central mesopic
sensitivity called levelling,

luminance of 0.3 apostilbs and the identilica-
tion of scarch for two perimetrically unusual
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