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Selecting additional test locations to enhance the 24-2 pattern 
using a scoring system
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The 24-2 test pattern may underestimate and sometimes miss paracentral
glaucomatous defects1,2. The goal of this study was to use past experience to select
test locations from the 10-2 pattern to add to the 24-2 pattern so as to improve its
capability for glaucoma detection and follow up. In order to minimize fatigue, only
10 additional test locations were added.

The figure to the left shows the combined test pattern consisting of 64 test locations
in OD orientation: All test locations from the 24-2 test pattern and 10 selected test
locations from the 10-2 test pattern. The figure to the right shows the average scores
for all 10-2 test locations on the 0-2 scale described under Methods and based on
literature. The selected new test locations are marked with a red frame.
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A small expert group in visual field testing and structure-function correlation was
asked to suggest test locations from the 10-2 test pattern that may be added to the
24-2 pattern to improve the detection and follow up of paracentral glaucomatous
defects3. Next, publications on the prevalence and depth of glaucomatous macular
defects 4,5,6,7,8 were systematically evaluated and their regional information was
entered into an Excel sheet. The superior field and the inferior field were evaluated
separately. For each study, cut off values were defined to translate the study
outcome into a number 0 (≤50th %ile), 1 (>50th %ile) or 2 (>90th %ile). The final
score as in Figure 1b was then calculated as the average of all individual scores.
Suggested test locations with a score of 1 or less were replaced with test locations
with higher scores, applying the following rules: I) at least 2 new test locations per
quadrant; II) selecting the highest scores. In a final step, a sanity check was
performed with two previously not included studies: A study on visual field
progression criteria9 confirmed that the new and existing macular test locations
cover 3 clusters with 3 or more test locations. A publication analyzing the
vulnerability of the macula for glaucomatous damage using Optical Coherence
Tomography10 confirmed that the 2 most vulnerable zones are covered with 7 and 8
test locations respectively.

A new combined test pattern was created using the 24-2 test pattern as a basis and
10 test locations from the 10-2 test pattern. The selected test locations allow to form
additional progression clusters in the macular area and cover areas known to be
susceptible to glaucomatous defects both from structural and functional studies.
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This graph, derived from publications analyzing
the vulnerability of the macula for
glaucomatous damage 10,11 confirms, that the
two most vulnerable zones are covered with 7
and 8 test locations respectively.
Visual Field Orientation: Test locations
displaced according to the length of the Henle
fibers – for more details refer to the legend
under the “Panomap” graphs.

These graphs show the originally suggested 9 additional paracentral test locations3 and the result after
reevaluation of test locations with a score of ≤ 1 applying the two rules described under “Methods”.

Superposition of the Panomap (ZEISS Cirrus SW V. 10.0) and the test locations within 10° in X- and Y-axis.
Visual Field Orientation: The locations in this presentation are displaced corresponding to that in Hood DC,
Raza AS, Method for comparing visual field defects to local RNFL and RGC damage seen on frequency
domain OCT in patients with glaucoma. Biomed Opt Express. 2011 Apr 5;2(5):1097–1105- and are based
upon a study by Drasdo, Millican, Katholi, and Curcio (2007). Turqoise dots represent the 10 new test
locations. The dot size corresponds approximately with Goldmann stimulus size III (~0.5° diameter).

Lower case: 
57yr female, OS, NTG

Upper case: 
54yr female, OS, NTG

ONH/RNFL 
thickness

The authors like to thank all the members of the
original expert group - Donald C. Hood, Stuart K.
Gardiner, Allison M. McKendrick and William H.
Swanson for their valuable contributions.

These are the progression clusters as identified
by de Moraes et al 9 and the loading factors
calculated for the relevant test locations and
their respective clusters. If the loading factor
for a second cluster was ≥ 0.4, two loading
factors are shown. It appears likely – but has
not been studied - that the neighboring test
locations from the 24-2 could be included for
cluster analysis.
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