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4000 perimeter using program 5. This tests 80
points within 30 degrees of eccentricity in a
radial pattern using a multi point suprathresh-
old screening strategy,’ > changing to single
point full threshold determination in abnormal
locations. The background illumination, dy-
namic range, and interstimulus interval were
the same as with the Humphrey perimeter, but
the stimulus duration was slightly longer at 250
ms. The main visible difference to the patient
was the moving fixation target.*

Results

The test variables checked from both perim-
eters showed a marked difference in testing
time of 11.0 minutes ( Dicon program 5: 3.9
minutes/Humphrey program 30/2: 14.9 min-
utes). Fixation losses, false positive responses,
and false negative responses were obtained
automatically in both strategies. After careful
instruction before starting any of the strategies
we found an acceptable compliance in all our
patients (Table 2).

Of the 142 eyes, identical field results with
both strategies were found in 57 eyes only
(Table 3). Twenty five eyes showed field defects
which were different in both tests. Of the 142
eyes, 9.8% had a ring defect in the Humphrey
perimeter and an enlarged blind spot in the
Dicon perimeter and 7.7% had an upper outer
defect in the Humphrey and an enlarged blind
spot in the Dicon perimeter (Figs 1 and 2). Of
the 142 eyes, 42 had defects shown by the

Figure 1 Typical artefact in Humphrey 30/2 perimetry.
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Table 2 Test time and compliance related test variables
recorded (SD) using Dicon and Humphrey programs

Test variables for Dicon program 5:
Average test time (per eye) 3.9 minutes
Fixation losses per minute 0.05 (0.2)
False positive responses 1.95 (2.3)
(Number of tests per field)* 5.9 (3.4)
False negative responses 0
(Number of tests per field) 5.9 (3.4)
Test variables for Humphrey program 30/2:

Average test time (per eye) 14.9 minutes
Fixation losses per minute 0.0048 (0.11)
False posive responses 0.264 (0.74)
(Number of tests per field) 15.4 (4.6)
False negative responses 1.3 (0.74)

(Number of tests per field) 14.0 (5.2)

*False responses were made without formal stimulus (such as
during an interstimulus interval) or excess number of responses
during a multistimulus presentation as a ‘false positive’. Thus,
the whole test procedure is a check for false positives.

Table 3 Distribution of identical field results (%) with

Dicon and Humphrey perimetry

Normal fields 31.5
Checkerboard scotomata 5.2
Relative scotoma or enlarged blind spot 19.2
Concentric ring scotomata 10.52
Central scotomata 7.01
Quadrant defects 10.5
Arcuate scotomata 7.01
Hemianopsia 7.01

Table 4 Comparison of defects (%) identified by Humphrey
and Dicon perimetry

Defects shown by Humphrey, Dicon

normal:
Ring defects 9.8
Defects close to upper 30 degrees 15.4
Unspecified relative scotomata 2.1
Lower quadrant defects 4.7

Defects shown by Dicon, Humphrey

normal:

Enlarged blind spot 8.4
Upper arcuate scotomata 0.7
Central scotomata 2.1
Temporal constriction 0.7
Unspecified relative scotomata 0.7

Humphrey but were normal in the Dicon
perimeter and 18 eyes had defects shown by
the Dicon but were normal in the Humphrey
perimeter (Table 4). All fields with suspected
artefacts were retested.* After elimination of
inconsistent artefacts by retesting, different
field defects were found in only six eyes by the
Dicon perimeter and five by the Humphrey
perimeter.

Discussion
Ring defects are often caused by a refractive or
fatigue related problem; the upper defect is
often found to be an artefact due to drooping
eyelids. Missed points near the blind spot may
be caused by the radial test pattern being more
dense and closer to the edge of the blind spot at
this region; thus, small movements of the head
can edge a stimulus into the blind spot area.
The denser central distribution in this radial
pattern may show small central defects more
easily than a square grid as used by the Hum-
phrey perimeter; this pattern should logically
be better at defining arcuate defects, but the
authors are unaware of any published proof of
this.

It should be noted that, in addition to the
increased test location density in the Dicon 80
point radial pattern near the blind spot, the
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Figure 2 Typical artefact in Dicon program 5 perimetry.

occasional missed point next to the blind spot
is not normally regarded as a pathological
abnormality. Allowing for this, the defects
found by the Dicon perimeter but not by the
reference procedure on the Humphrey perim-
eter are: one case of temporal constriction, one
of unspecific relative scotoma, one of arcuate
scotoma, and three small central scotomata. It
is interesting that a procedure thought to be
advantageous for screening neurological pa-
tients seems to be successful in finding small
scotomata of a type more associated with glau-
coma; perhaps because of the use of a radial
pattern rather than a square grid that makes
the mathematics of programming for grey scale
displays simpler.
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The artefacts on first testing found on the
Humphrey perimeter, which can be attributed
to fatigue causing drooping eyelids or attention
contraction, were found in 57 eyes or 40% of
the total, which is not surprising considering
the increase in testing time.

The differences in false positive responses
(positive or negative) reflect the differences in
testing conditions and the different criteria
used in each strategy. In the case of the Dicon
perimeter the stimulus to respond after each
movement of the fixation target is countered by
target movements finishing without a stimulus
followed by astonishment if the patient gives
false response. Other authors’® have not found
this to be a problem. Moreover, in comparing
the number of false positives recorded by the
two systems throughout the test (not just those
that occur in response to a specific trial as in
the Humphrey perimeter) the major difference
was lack of false negatives with the Dicon
perimeter, which can be attributed to the
shorter testing time, or the more attention
holding moving fixation target, or to a combi-
nation of both of these.®

Conclusion
After the elimination of known artefacts
caused by fatigue in long periods of perimetry
or by the test pattern density near the blind
spot, there was little difference in the clinical
usefulness of the compared strategies.
However, the striking difference was the
reduced testing time with the Dicon program 5
by a factor of 3.8; this is only 26% of the time
necessary for the Humphrey perimeter pro-
gram 30/2. This shorter testing time can result
in less patient stress, less patient aversion to
repeat perimetry, fewer fatigue induced arte-
facts, and higher patient throughput in a given
time.
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