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We have read with interest the recent article by
Sponsel et al." There is much evidence that glau-
comatous damage occurs at the optic nerve head,’
and therefore we were surprised by the authors’
conjecture that there may be a central mechanism that
preserves the binocular visual field in advanced
glaucoma.

If indeed there were some central mechanism
responsible for “interlocking” monocular visual field
defects to preserve binocular function, patients’
binocular damage should, on average, be less severe
than would be expected if the spatial pattern of
damage in both fellow eyes were independent. We
tested this simple hypothesis as follows: visual field
pairs (24-2, Humphrey Field Analyzer; Carl Zeiss
Meditec, Dublin, CA) from patients with glaucoma
(mean deviation worse than —2.5 dB in both eyes)
were taken from the datasets of previous studies. One
dataset (n = 246°) was from Halifax, Canada; the
second (n = 85*), from Rotterdam, the Netherlands,
is freely available from http://www.orgids.com/ (last
accessed 7/31/2014). From both datasets, we selected
the most recent pair of right and left visual fields from
each patient. Similar to Sponsel et al.," we calculated
the integrated visual field® as a proxy measure of the
true binocular visual field for each of these patients
(total n = 331). The greater of the two monocular
sensitivities was used to represent the “binocular”
sensitivity at each location, and the mean sensitivity
(MStruEg, in dB) was derived as a summary index.
Then, for comparison, we derived the distributions of
the binocular sensitivities (MSgranpom. dB) that
would have been obtained if the right visual field
had been paired with the left visual field of 20

different patients who had left MS within = 2.0 dB of
the true left MS This was possible for n =298 patients.

By comparing MStryg with MSganpom, @
distribution of differences (MStrug — MSranDOM)
is obtained for each individual patient. Under the null
hypothesis of randomness, MStryg Will be similar to
MSgranpoMm (mean difference ~ 0). If indeed there
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Figure 1. MSygye versus mean difference in MS (MStrue —

MSganpom) for 298 patients with glaucoma. Error bars
representing =1 SEM are shown for 50 randomly selected
patients distributed across the range of MSrye. The data are not
suggestive of binocular visual field preservation. A small tendency
is shown for MStpue to be worse than MSganpom (Median
difference in MS —0.4 dB, interquartile range —0.8 to 0.0 dB).
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Figure 2. Power to detect differences between MStrye and
MSganpom Of varying magnitude when n = 100 and between-
patient SD of differences is as shown, corresponding
approximately to MStpye of 15, 20, and 25 dB. A study of this
size is powered to detect even a small amount of binocular visual
field preservation, should it exist.

existed a central mechanism that minimizes binocular
damage, the MStrug should be systematically better
than MSranpoMm (mean difference > 0).

We found no evidence for such an effect (Fig. 1).
In fact, true binocular visual fields were typically
slightly worse than the integrated fields derived from
randomly matched pairs (median difference between
MSTRUE and MSRANDOM; —04 dB, Wilcoxon P <
0.001). This effect appeared to increase with visual
field damage, and it is probably explained by the
common disease process and predisposition of ana-
tomically similar fellow eyes. Coexisting neurological
damage (e.g., from strokes) would also cause hom-
onymous visual field damage and contribute to this
effect.

A power analysis (Fig. 2) suggests that, with our
approach, samples of n = 100 would provide ample
power to detect even small amounts (~1 dB) of
binocular visual field preservation if such an effect
had existed. Thus, the small effect in the opposite
direction suggests that centrally mediated binocular
visual field preservation is unlikely in glaucoma.

Extraordinary claims require extraordinary evi-
dence. In a paper published nearly 10 years ago,
TIoannidis” explained “why most published research

findings are false”: hypotheses with a low prior
probability of being true require strong evidence to
generate a post-study probability of being true greater
than that of being false, but many researchers are
mislead by hypothesis tests (P values) into overesti-
mating the strength of their evidence.” While we
disagree on binocular visual field preservation in
glaucoma, we thank Sponsel et al.' for a stimulating
paper. The question of how, and when, visual field
damage impairs real-world visual performance is one
of the most important topics in glaucoma, and we
hope that many other groups will contribute to this
discussion.

Citation: Denniss J, Artes PH. Extraordinary claims
requires extraordinary measures: centrally mediated
preservation of binocular visual field in glaucoma is
unlikely. Tran Vis Sci Tech. 2015:;4(1):3, http://
tvstjournal.org/doi/full/10.1167/tvst.4.1.3, doi:10.
1167/tvst.4.1.3

References

1. Sponsel WE, Groth SL, Satsangi N, Maddess T,
Reilly MA. Refined data analysis provides clinical
evidence for central nervous system control of
chronic glaucomatous neurodegeneration. Trans
Vis Sci Tech. 2014;3:1.

2. Quigley HA. Glaucoma. Lancet. 2011;377:1367—
1377.

3. Chauhan BC, Malik R, Shuba LM, Rafuse PE,
Nicolela MT, Artes PH. Rates of glaucomatous
visual field change in a large clinical population.
Invest Ophthalmol Vis Sci. 2014;55:4135-4143.

4. Bryan SR, Vermeer KA, Eilers PHC, Lemij HG,
Lesaffre EMEH. Robust and censored modeling
and prediction of progression in glaucomatous
visual fields. Invest Ophthalmol Vis Sci. 2013;54:
6694-6670.

5. Erler NS, Bryan SR, Eilers PHC, Lesaffre EMEH,
Lemij HG, Vermeer KA. Optimizing structure-
function relationship by maximizing correspon-
dence between glaucomatous visual fields and
mathematical retinal nerve fiber models. Invest
Ophthalmol Vis Sci. 2014;55:2350-2357.

6. Crabb DP, Viswanathan A, McNaught Al, Poi-
noosawmy D, Fitzke FW, Hitchings RA. Simulat-
ing binocular visual field status in glaucoma. Br J
Ophthalmol. 1998;82:1236-1241.

7. loannidis JPA. Why most published research
findings are false. PLoS Med. 2005;2:¢124.

http://tvstjournal.org/doi/full/10.1167/tvst.4.1.3

TVST | 2015 | Vol. 4 | No. 1 | Article 3

Downloaded From: http://tvst.arvojour nals.or g/pdfaccess.ashx?url=/data/j our nal§/tvst/933683/ on 01/10/2017



	f01
	b01
	b02
	b03
	b04
	b05
	b06
	b07
	f02

