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SUMMARY

Purpose: To show the results of a comparative study between
dynamic and normal strategies with Octopus 1-2-3.

Methods: Automatic perimetry using the Octopus 1-2-3 with
dynamic and normal strategies was performed on 24 glaucomatous
patients (eight males and 16 females) within an average interval of six
months between the two exams. All patients had previously submitted
to at least one automatic perimetry with the Octopus 1-2-3. The data
compared, for both eyes, were: the patient’s age, number of questions,
mean sensitivity (MS), mean defect (MD), loss variance (LV), short-
term fluctuation (SF) and the reliability factor (RF). In the statistical
analyses through the paired t test, only the visual fields with RF less
than 10 wereincluded. Thelevel of significance was equal to 5% (p <0.05).

Results: There was no statistically significant difference between the
two strategies in relation to age, LV, SF and RF. However, there was
statistically significant differences in the duration of the test, number of
questions, MS and MD. The dynamic strategy showed a higher diffuse
sensitivity and alower mean defect than the normal strategy.

Conclusions: Our results show that the threshold values measured
by the dynamic strategy were in close agreement with the values
obtained using the normal strategy in patients who have, or are
suspected of having, glaucoma and whose visual fields are normal or
borderline. They also confirm the claimed reduction in testing time.
These results also suggest that, when comparing a visual field exam
performed with the dynamic strategy to one performed with a
normal strategy, it is necessary to be cautious in regard to MS and
MD values.
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PURPOSE

Automated perimetry was introduced fifteen years ago, and has become

one of first choices for the diagnosis and follow-up in the treatment of
glaucoma '. However, it presents some problems, especially fatigue during
the exam.

Previous publications on this subject report a reduction in contrast
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sensitivity and higher fluctuations in the results with in-
creasing test duration in glaucomatous patients, when com-
pared to normal persons *3. These fluctuations, when attri-
buted to fatigue ¢, compromise the accuracy and reproduci-
bility of visual field results.

Therefore, new strategies have been developed which aim
to reduce the duration of the exam. The dynamic strategy is a
perimetric measurement procedure whereby the luminance-
step sizes are optimized according to physiological data. In
contrast to the traditional 4- to 2-dB strategy (Figure 1), the
step sizes are not constant, but rather, vary between 2 and 10
dB depending on the sensitivity °. The question is to determine
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Figure 1 - Normal strategy: schematic representation of threshold
determination. Double bracketing strategy, initially with step size 4 dB
and then with steps of 2 and 1dB

if this reduction in the duration of the exam changes the
reliability of the results.

The aim of this study was to determine how the dynamic
strategy compares to the normal strategy in evaluating patients
with glaucoma.

SUBJECTS AND METHODS

With the dynamic strategy, the step sizes are adapted to the
physiological threshold zone and vary, therefore, with the
absolute level of the sensitivity. In other words, the staircasing
procedure involves steps between 2 dB (near normal values)
and 10 dB (toward the lowest sensitivity levels) as shown in
figure 2. The final measured value is calculated as the midpoint
between the last two stimuli, after a change of direction. The
procedure allows one to retest all locations in a second phase °.

Using the Octopus 1-2-3, with dynamic and normal stra-
tegies, 96 visual fields were selected retrospectively, from
both eyes of 24 patients who have, or are suspected of having,
glaucoma (8 men and 16 women).There was an average
interval of 6 months between the two exams. All patients had
previously submitted to at least one automated perimetry with
the Octopus 1-2-3, with the same technician. The criteria for
inclusion were: RF less than 10 and both phases and all eight
stages had been performed (59 test locations). The mean
refractive error (spherical equivalent) for the right eye was
+0.25 and - 0.10 diopters and for the left eye, +0.34 and +0.14
diopters with dynamic and normal strategies respectively. The
mean age of the patients at the time of the exams was 43.5 +
14.2 years (14 to 70 years; median, 43.5 years) and 42.8 +
14.0 years (14 to 69 years; median, 42.5 years) for the
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Figure 2 - The Normal 4-2-1 dB strategy (left) and the Dynamic strategy (right); see above for more details
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dynamic and normal strategies, respectively. The parameters
studied for both eyes were: number of stimuli presented, mean
sensitivity (MS), mean defect (MD), loss variance (LV), short
term fluctuation (SF) and the reliability factor (RF).

The statistical analyses were calculated by the paired t test.
The level of significance was 5% (p < 0.05).

RESULTS

The results for the right and left eyes were analyzed sepa-
rately (Tables 1, 2).

As shown below, our sample presents, for the normal
strategy, patients with a borderline mean defect (MD equal to
2.02 £ 1.44 and 2.44 + 1,41 dB for RE and LE respectively),
and a slight local loss (LV equal to 6.6+5.64 and 6.30 + 7.66
dB? for RE and LE respectively).

The data for both eyes showed a significant reduction in
the time of the exam: 5.2 min. for the right eye (32.3% less)
and 5.4 min. for the left eye (32.6% less). There were no
statistically significant differences in the studied parameters,
except for the mean sensitivity (MS) and the mean defect
(MD) for both eyes.

The dynamic strategy showed a greater value for mean
sensitivity (MS) than the normal strategy for both eyes: 0.84
dB for the right and 0.99 dB for the left (p < 0.0001). The
dynamic strategy overestimated the MS in both eyes.

In contrast, as one would expect, the mean defect (MD)
with the dynamic strategy was lower than with the normal
strategy. The differences were 0.96 dB for the right eye and
1.08 dB for the left (p < 0.0001).

DISCUSSION

An appropriate execution of the visual field requires the best
possible conditions. Fatigue and the duration of the exam are
well known factors which cause fluctuations in the results and,
therefore, hamper their interpretation and reproducibility .

The fatigue effect, whereby sensitivity decreases as the
examination progresses, has been demonstrated in normal
subjects and in subjects with ocular hypertension, glaucoma
and optic neuropathy *.

The strategies which attempt to reduce the duration of the
test utilize, either a reduction in the area analyzed (program
24/2, Humphrey), a division of the exam into phases and
stages (Octopus), the staircasing procedures, which make use of
only a single reversal of the patient’s answers (Dynamic,
Octopus and FAST-PAC, Humphrey) or artificial intelligence
as in the new techniques (SITA, Humphrey and TOP, Octopus).

The studies which compared both dynamic and normal
strategies examined only 16 test locations (phase 1, stage 1) >7.
In this paper we examine all 59 test locations twice, i.e. all
patients completed both phases and all 8 stages, using both
strategies.

Weber describes, by utilizing the dynamic strategy, a
reduction in the duration of the exam from 40 to 50% in very
depressed visual fields and 30 to 40% in areas with normal
sensitivity °. In this study, the reduction of the duration of the
exam was 32.2% for the RE and 32.6% for the LE. These
indices were compared to the reduction of the number of
stimuli presented.

According to Hudson, an increase in the MD could be due
to fatigue caused by an increase in the duration of the exam *.
This could explain, in this study, the significant reduction of
MD using the dynamic strategy for both eyes and the pro-
portional increase of MS (p < 0.000 BE).

In this study the short-term fluctuation (SF) did not
significantly differ between the two strategies (RE: p=0.133
and LE: p=0.078). This agreement could be explained by the
particular sample analyzed: visual fields showing, on average,
borderline mean defect and slight local loss. In these cases, the
dynamic strategy utilizes steps equal to or even lower than the
normal strategy, which means that the difference is in the
number of reverse answers given by the patients. This finding
agrees with Weber: the result of normal or borderline visual
fields by the dynamic strategy show even greater reproducibi-
lity than with the normal strategy °.

Our results show that the threshold values measured by the
dynamic strategy were in close agreement with the values
obtained using the normal strategy in patients who have, or are
suspected of having, glaucoma and whose visual fields are
normal or borderline. They also confirm the claimed reduc-
tion in testing time 5. These results also suggest that, when
comparing a visual field exam performed with the dynamic

Table 1. Right Eye
Normal Dynamic p value

Duration 16.19 = 1.51 10.97 = 0.67 p < 0.000
No. Stimuli 42417 + 34.19 281.83 + 12.14 p < 0.000
MS 26.14 + 1.65 26.98 + 1.45 p = 0.001
MD 2.02 + 1.44 1.06 +1.13 p = 0.000
LV 6.6 + 5.64 7.29 £7.95 p=0.710
SF 1.77 + 0.58 1.96 + 0.45 p=0.133
RF 1.68 + 2.66 1.42 +2.19 p=0.738
MS: mean sensitivity; MD: mean defect; LV: loss variance; SF: short-term
fluctuation; RF: reliability factor.

Table 2. Left Eye
Normal Dynamic p value

Duration 16.52 + 1.72 11.13 £ 1.04 p < 0.000
No. stimuli 422.33 + 35.94 279.54 + 11.53 p < 0.000
MS 25.71 £ 1.16 26.70 + 1.40 p = 0.000
MD 2.44 +1.41 1.36 + 1.33 p = 0.000
LV 6.30 + 7.66 4.82 + 3.67 p =0.200
SF 1.76 = 0.56 1.95 + 0.54 p =0.078
RF 2.19 £ 2.32 1.62 = 2.51 p=0.319
MS: mean sensitivity; MD: mean defect; LV: loss variance; SF: short-term
fluctuation; RF: reliability factor.
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strategy to one performed with a normal strategy, it is
necessary to be cautious in regard to MS and MD values.

RESUMO

Objetivo: Analisar os resultados de um estudo comparativo
entre as estratégias dindmica e normal utilizando o peri-
metro Octopus 1-2-3.

M¢étodos: Utilizando o Octopus 1-2-3 nas estratégias di-
ndmica e normal foi realizada a perimetria automatizada em
24 pacientes glaucomatosos (8 homens e 16 mulheres) com
uma média de intervalo entre os 2 exames de 6 meses. Todos
pacientes ja haviam sido previamente submetidos a pelo
menos um exame de perimetria automatizada no Octopus 1-
2-3. Os dados comparados, para ambos os olhos, foram: a
idade do paciente, numero de estimulos, sensibilidade média
(MS), defeito médio (MD), perda localizada (LV), flutuagdo
em curto prazo (SF) e o fator de confiabilidade (RF). Na
andalise estatistica, utilizando o teste t pareado, somente os
campos visuais com RF menor que 10 foram incluidos. O
nivel de significancia foi igual a 5% (p < 0,05).
Resultados: Ndo houve diferenca estatisticamente significa-
tiva entre as duas estratégias em relagdo a idade, LV, SF e
RF. Entretanto, houve diferenca estatisticamente significati-
va na duragdo do teste, numero de estimulos, MS e MD. A
estratégia dindmica mostrou uma sensibilidade difusa maior
e um menor defeito médio quando comparada a estratégia
normal.

Conclusdes: Nossos resultados indicam que os valores dos

limiares medidos pela estratégia dindmica estdo em concor-
ddncia com os valores obtidos utilizando a estratégia nor-
mal nos pacientes portadores ou suspeitos de glaucoma,
cujos campos visuais estdo normais ou limitrofes. Estes re-
sultados também confirmam a redugdo na duragdo do exa-
me. Também sugerem que, quando compararmos campos
visuais realizados com a estratégia dindmica com aqueles
realizados com a estratégia normal, é necessaria cautela em
relacdo aos valores do MS e MD.

Palavras-chave: Perimetria automatizada; Glaucoma;
Octopus 1-2-3.
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