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LETTER TO THE EDITOR

Not prism prescription, but prism adaptation rehabilitates spatial
neglect; a reply to Bansal, Han and Ciuffreda

Alessio Facchin1,2, Nicoletta Beschin3, & Roberta Daini2,4

1I.R.S.O.O. School of Optics and Optometry, Vinci, Italy, 2Department of Psychology, University of Milano-Bicocca, Milano, Italy, 3Neuropsychological

Service, Rehabilitation Department, Azienda Ospedaliera S. Antonio Abate, Gallarate, Italy, and 4Milan Centre for Neuroscience, Milano, Italy

We read with interest the recent article by Bansal et al. [1] on

the yoked prism prescription in patients with acquired brain

injury (ABI). However, due to theoretical and methodological

limitations, we believe that it could be misleading to those

who are involved with using prisms for the rehabilitation of

neglect. This is the main reason for this letter. There are many

problems with the approach used by the authors to verify their

hypothesis and the results are not consistent with the current

neuropsychological and rehabilitation literature, but strictly

speculative with respect to the prescribing method used.

Generally, the multidisciplinary approach to rehabilitation is

an excellent one. However, in this case the ascertained

neuropsychological rehabilitation point of view was not taken

into account. In this letter, we discuss the limits of the study

examined for unilateral spatial neglect, homonymous hemi-

anopia, and we make some observations on the so-called

‘abnormal egocentric localization’. The terms ‘yoked prism’

and ‘prism’, as used here, are interchangeable.

Our first remark is regarding the main outcome used to

express the efficacy of prism prescription. As stated in the

article, the authors used extremely subjective impressions

reported by patients. No objective variable related to each

specific deficit accounted was used. In addition, the subject-

ive impression was collected without applying any rigorous

methodology. In some studies involving the rehabilitation of

ABI, patients used the subjective response, but this was

usually taken into account in a specific questionnaire for each

deficit. Bansal et al. stated that a randomized control trial

involving prism adaptation (PA) training should be conducted,

but they ignored several neuropsychological studies in the

literature (more than 90 experimental studies, RCTs and

reviews) which report the effectiveness of PA. A consensus

conference on neuropsychological rehabilitation and a subse-

quent update showed the highest (grade A) recommendation

of PA therapy in USN rehabilitation [2].

We are concerned about the incorrect use of terminology

referring to the neuropsychological syndrome of neglect.

According to the classical definition, the unilateral spatial

neglect (USN) is a neuropsychological syndrome that refers to

the impaired ability of patients with unilateral brain damage

to explore the side of space contralateral to the lesion, and to

report stimuli presented in that portion of space [3].

The other terms used to define this syndrome are neglect

or (hemi) spatial neglect. Conversely, terms such as unilateral

spatial inattention, hemi-inattention, unilateral spatial agnosia

and unilateral visual inattention are no longer used for

explicative content and mechanism and are not always

correct. These terms are also now obsolete [3].

An important criticism is that the process of adaptation and

its timing have not been considered. Prism Adaptation (PA) is

the process of adaptation to a new visuo-motor condition

through a visuo-motor task (such as pointing at a target

location) when the subject is wearing displacing prisms. In

the first trials of adaptation the subject makes a pointing error

in the direction of the optical shift, but, with repetition of the

task, this error disappears and the subject adapts to the prisms.

When the prisms are removed a pointing error in the opposite

direction emerges. This is known as after-effect. This general

description of the prism adaptation process is useful here

because it allows the limitation of trialling different prisms for

prescription to be demonstrated. A prism mounted on glasses

can be used in two ways: continuously (prism prescription)

and discretely (prism adaptation). Given that what is effective

is the repetition of adaptation and after-effect, USN rehabili-

tation with PA (i.e. that described and validated in

the literature) requires multiple sessions (usually 10 or 20)

of adaptation performed once or twice a day using base left

prism [4].

In their study, Bansal et al. have repetitively tested prisms

with different powers and directions without considering

the adaptation process. In particular, after wearing prism

goggles, subjects were requested to perform visuo-motor

tasks (walking and grasping) and to give feedback on their

performance. This procedure is comparable to that inducing

prism adaptation. Nevertheless, without details of the

sequence of prism powers used, task duration and measure-

ment of visuo-motor shift, it is impossible to determine

whether adaptation has fully or only partially taken place.

Moreover, no after-effect was considered. After different
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periods of time, the prisms were substituted by others with

different powers and orientations. Even without using a

pointing task, the application of visuo-motor activities during

prism exposure represents a way of inducing adaptation,

although a movement error to a target was not visible [4]. In

addition, the continuous changing of prisms induces continu-

ous adaptation, de-adaptation, re-adaptation and after-effect

for different times, sizes and directions and this does not allow

assessment of the real effect of each prism power and the

adaptation status. Instead of simple prism prescription, the

observed amelioration of the symptoms of USN could either

be due to spontaneous recovery or prism adaptation which

occurs during trialling and everyday if prism glasses are not

worn continuously but put on and off.

Regarding hemianopia, the main problem with the study is

with the mechanism used to explain the efficacy of prism

prescription. In a reference cited by the authors [1], it is

reported that ‘the main idea is to trade some less relevant

visual field for a more important field’, using the prism to

‘move’ the entire visual field. This reasoning is doubly biased.

First, this shift does not take into account the re-fixational

ocular movements. If a subject fixes on one point, when the

prisms are inserted, the fovea misses the alignment and, in

order to re-fixate the point, a compensatory eye movement in

the direction of the apex of prism is required, so that the initial

shift of visual field is cancelled. Secondly, although a small

amount of peripheral visual field is likely to be gained, this is

lost by the structure of glasses frame. The final result of

looking through a full field prism is the same as without a

prism and no gain of visual field is obtained. Other uses of a

prism in order to ameliorate hemianopia have been devised

and tested, such as sector prism and vision multiplexing,

together with other rehabilitative approaches [5].

The so-called ‘diagnosis of Abnormal Egocentric

Localization (AEL)’ is a new term given by one of the

authors to a very well-known symptom. Most of the relevant

literature on neuropsychology and rehabilitation medicine

takes the ‘shift of body midline’ as a potential symptom and

problem after ABI. Not all patients who present ABI show a

shift of perceived midline, but in some cases this symptom

plays an important role, such as in physical rehabilitation of

hemiplegia. Frequently, the subjective midline is defined in

conjunction with the task used to measure it, the subjective

straight ahead (SSA). The SSA changes not only with direct

and continuous prism exposure (prism prescription) but also

after PA, without the need to wear prisms continuously.

Specifically, SSA is not only shifted after PA, but it represents

the proprioceptive component [4]. Conversely, the relation-

ship between pathological SSA, USN and PA is actually an

open and unresolved question in the neuropsychological

literature.

The naive use of subjective patient response, the inad-

equate consideration of prism adaptation and the lack of

review of the relevant neuropsychological literature are the

critical shortcomings of the paper [1].
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