Visual Fields Guidelines

Introduction
Visual fields can provide a wealth of information on the natural history and severity of the visual loss in patients with mitochondrial diseases. However, it is imperative that all the centres involved in a particular study use the same visual field perimeter and testing protocol to allow for a rigorous analysis of the data collected. The Humphrey visual field analyzer (Zeiss) is the most widely used platform for automated static perimetry worldwide. The Octopus perimeter (Hagg-Streit) is also favoured in some ophthalmology centres and the kinetic protocol has the advantage of a wider area of testing that extends into the far periphery. The protocol used will depend on the mitochondrial disease being studied and whether the underlying pathological process results in a mostly central or peripheral visual field defect, or both.
Assessment of Central Visual Fields
a) Humphrey perimetry (Zeiss):

SITA Standard 24-2 (Size III stimulus) or Fastpac 30-2 (Size V stimulus)
b) Octopus perimetry (Haag Streit):

G1 protocol

Explanatory notes:

I. The Humphrey visual field analyzer provides target sizes ranging from 0.25 mm2 to 64.00 mm2 that are represented by the Roman numerals I through V. A size III stimulus (4 mm2) is conventionally used for patients with good visual acuities of 20/200 or better. A size V (64 mm2) stimulus can be used to collect more reliable visual field information with poorer levels of vision.
II. We recommend the use of the Fastpac 30-2 (Size V stimulus) testing strategy for patients with significant visual impairment and dense central visual field loss (e.g. patients with Leber hereditary optic neuropathy).
III. The G1 protocol measures the central 30° of the visual field at 59 positions. The spatial resolution increases towards the centre, being maximal in the 2° macular region.
Assessment of Peripheral Visual Fields
a) Humphrey perimetry (Zeiss):

FASTPAC 60-4 (Size V stimulus)

b) Octopus perimetry (Haag-Streit):

Kinetic protocol

Explanatory notes:

I. There are several advantages to using the size V stimulus instead of the size III stimulus in assessing the peripheral visual field. Based on previously published validated studies, the size V stimulus provides higher sensitivity values, a larger dynamic range and a more reliable measurement of the far periphery. The larger size V stimulus also has a better test-retest and within test variability than the smaller size III stimulus. Furthermore, there does not appear to be any disadvantage in detecting subtle or small visual field defects with a size V stimulus compared with a size III stimulus.
II. When using the kinetic protocol of the Octopus to assess the visual field beyond 30° eccentricity, we recommend the use of 2 to 3 isopters and spot checks with the V4e, II4e and I3e stimulus targets to provide sufficient coverage of the far peripheral visual field.

III. We do not recommend the use of the Goldmann kinetic perimetry due to operator variability and inherent difficulties in standardising the test protocols across multiple study centres.

Reliability Indices

a) Humphrey perimetry:

Fixation Losses and False Negative Errors < 33% and False Positive Errors < 15%

b) Octopus perimetry:

Fixation Losses, False Negative Errors and False Positive Errors < 33%

Explanatory notes:

The reliability indices above are benchmark figures based on previously published studies. They are not absolute and they should be analysed in the context of both the severity of the visual loss for the particular disease being studied and the trend observed with repeat measurements at multiple time points.

Data Collection

a) The study proformas need to be designed carefully, preferably in consultation with an experienced reading centre, to ensure a uniform protocol for data collection across multiple centres.

b) Adequate training for the technicians performing the visual field tests and ongoing quality control are also essential.

c) Dr Chris Johnson (Iowa Visual Field Reading Center) and Dr John Keltner (UC Davis OCT and Visual Field Reading Center) can provide the relevant standard operating procedures used in their centres on request to guide the investigators in the initial stages of study design. 
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