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PERIMETER (Perimetry)

Primary Disciplinary Field(s): Ophthalmology, Optometry, Vision Science

1. Core Definition

The term Perimeter primarily refers to an instrument, often hemispherical in design, utilized

extensively in vision science and clinical ophthalmology to map and quantify the functional limits of

the visual field. The procedure itself, known as Perimetry, involves systematically presenting

visual stimuli of varying size and intensity across different points of the peripheral and central retina

while the patient maintains a fixed gaze. This method is crucial for determining visual sensitivity

thresholds, thereby generating a comprehensive topographical map of the patient's ability to detect

light across their entire visual range, extending far beyond the point of fixation.

Perimetry moves beyond simple measurements of visual acuity, which only tests central vision (the

fovea). Instead, it provides a detailed, often quantitative, assessment of the entire visual region,

which is vital because many ocular and neurological diseases first manifest through subtle or

significant loss of peripheral vision. The primary output of perimetry is the determination of the

spatial limits of vision (isopters) and the specific points of reduced light sensitivity (scotomas),

which are usually invisible to the patient in early disease stages due to binocular overlap or

cognitive filling-in processes.

In essence, the perimeter transforms the subjective experience of light perception into objective,

measurable data, creating a diagnostic fingerprint that highlights functional damage to the retina,

optic nerve, or the post-chiasmal visual pathways within the brain. The data gathered allows

clinicians to differentiate between various patterns of vision loss, such as arcuate defects

characteristic of glaucoma versus hemianopic defects associated with neurological lesions like

stroke or tumors, providing essential information for differential diagnosis.

2. Instrumentation and Procedure

The classic perimeter utilized historically, and still sometimes manually, is a large, concave

instrument, often resembling a dome or a hemisphere, designed to present a uniform background

against which stimuli can be accurately projected. When undergoing the examination, the patient is

comfortably seated within the hemisphere and is instructed to maintain a steady focus on a

central area of light, or fixation target, throughout the duration of the test. This unwavering

concentration on the central point is paramount, as any deviation (fixation loss) invalidates the

accuracy of the measurements for that specific test location.

During the test, the visual region is systematically surveyed by minor flashes of light (stimuli) that

are rapidly or slowly presented at predetermined locations across the inner surface of the dome.
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The involved party is requested to identify these stimuli, typically by pressing a response button,

only when they are perceived. The intensity and size of these light flashes are meticulously

differentiated to evaluate visual sensitivity at multiple points within the region, moving from areas

where light is easily seen to areas where it is barely perceptible, thus establishing the threshold of

vision.

Modern perimeters, predominantly automated systems like the Humphrey Field Analyzer (HFA),

utilize complex algorithms to standardize this procedure, ensuring consistent testing methodology

and precise data capture. These automated systems remove much of the subjectivity inherent in

manual testing, facilitating reliable comparisons between follow-up examinations. The equipment

meticulously records both whether the patient responded and the intensity of the stimulus

presented, using sophisticated software to calculate threshold values and generate detailed

printouts that graphically represent the visual field loss.

3. Key Characteristics and Measurement Parameters

The core principle governing perimetric measurement is the determination of the absolute

threshold--the lowest light intensity (luminance) at a specific location that the patient can perceive

50% of the time. This threshold is expressed in decibels (dB), where a higher dB value indicates

greater sensitivity (i.e., the patient saw a dimmer light). The primary characteristics manipulated by

the perimeter include the brightness and size of the testing targets, defined according to the

Goldmann nomenclature (e.g., Size III stimuli are standard for many central field tests).

Perimetry employs two main types of testing methodologies: Static Perimetry and Kinetic

Perimetry. Static perimetry involves holding the stimulus stationary at fixed points and varying its

intensity until the threshold is determined. This is the preferred method for automated testing and is

crucial for detecting localized scotomas characteristic of early disease. Conversely, kinetic

perimetry involves moving a stimulus of constant size and brightness from non-seeing areas

toward seeing areas, thereby plotting the boundaries (isopters) of the visual field. This method is

often used for evaluating peripheral boundaries and is the basis of the manual Goldmann

perimeter.

The output data is visualized in standard formats, typically including a Gray Scale map, which

uses shading intensity to visually represent the depth of vision loss (darker areas indicate greater

sensitivity reduction), and a statistical analysis comparing the patient's results to age-matched

normative data. Critical statistical indices, such as the Mean Deviation (MD) and Pattern Standard

Deviation (PSD), provide quantitative metrics essential for assessing the overall health of the visual

field and tracking subtle changes over time, particularly in conditions requiring long-term

management.
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4. Clinical Utility in Diagnosis and Monitoring

Perimetry is an indispensable diagnostic tool, primarily serving as the gold standard for detecting

and monitoring glaucoma, a progressive optic neuropathy. Glaucoma typically attacks the

peripheral nerve fibers first, leading to characteristic patterns of vision loss, such as nasal steps or

arcuate scotomas, long before the patient notices any central impairment. Regular perimetry tests

are essential for managing glaucoma, as stability or deterioration of the visual field dictates the

necessity and effectiveness of treatment, such as medication or surgical intervention designed to

lower intraocular pressure.

Beyond glaucoma, the perimeter is instrumental in localizing neurological lesions. The visual

pathway extends from the eye, through the optic chiasm, and back into the occipital cortex.

Damage anywhere along this pathway--caused by tumors, vascular events (stroke), or trauma--

produces specific, predictable patterns of visual field loss. For instance, damage to the optic tract

typically results in a homonymous hemianopia (loss of the visual field on the same side in both

eyes), which helps neuro-ophthalmologists pinpoint the location of the lesion.

Furthermore, perimetry is employed in monitoring the side effects of certain medications, such as

hydroxychloroquine (Plaquenil), which can be toxic to the macula. It is also used to assess

functional vision loss related to retinal diseases like retinitis pigmentosa, which causes concentric

constriction of the peripheral field, or in cases of optic neuritis or papilledema, providing a critical

functional assessment that complements structural imaging techniques.

5. Further Reading

Visual field (Wikipedia)

Perimetry (Wikipedia)

Glaucoma and Visual Field Testing (Wikipedia)
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