International approaches to services for children with cerebral visual impairment (CVI) who have normal or near-normal visual acuity 
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Introduction

While listening to a keynote speech on cerebral visual impairment (CVI) at a conference for the education of the visually impaired, one of the authors of this paper, Nicola McDowell, realized that she struggled with many of the same visual dysfunctions that the speaker was describing.  Before hearing this talk that “changed her life”, Nicola had never considered herself to have CVI since her previous understanding of the condition did not include those with normal/near-normal visual acuities. 

At the age of sixteen Nicola suffered a brain haemorrhage, causing a right-sided homonymous hemianopia.  She had always understood this impairment and its associated problems; but she had no explanation for her other visual difficulties.  So she introduced herself to the speaker and started, what she considers to be, a journey of enlightenment. 

Since then, Nicola has learned that other parts of her visual brain were affected and how this impacted her visual abilities.  She now understands why she can’t find her child in a crowd, why she finds going to a busy supermarket exhausting, and why she has trouble processing simultaneous visual and auditory information.  This awareness has allowed her to develop strategies to help make life easier.  She has also improved her vision simply by becoming more aware of her ability to detect movement to her right (blindsight) and rendering this more conscious. Through this journey, she has been able to overcome many of the everyday challenges she has faced.   

This paper will discuss some issues in the identification and education of children with CVI who, like Nicola, have normal/near normal visual acuities but whose vision has been impacted by brain damage. The goal is to provide information to professionals and parents who can assist these children so that the everyday challenges these children face can also be understood and subsequently overcome.

Cerebral visual impairment is the leading cause of visual impairment in high-income countries and is increasing in low-income countries (see for review and discussion, Lueck & Dutton, 2015). Children whose vision has been compromised due to brain damage can have a range of visual acuities from normal/near-normal visual acuities to those with profound impairment (Fazzi, Molinaro & Hartmann, 2015).  The needs of children with normal/near-normal acuities are beginning to be identified and addressed in intervention programs.  

An Interdisciplinary Approach

 Since the brain houses many visual and other functions that are necessary to allow visual processing, the CVI diagnosis without further specification of its effects is not enough to determine habilitation/rehabilitation goals. In addition to an ophthalmologist’s determination that the cause of the visual impairment is not in the eye (or not entirely in the eye), evaluations from many more disciplines are needed to learn how behaviors are compromised due to damage to the visual brain. First of all, a complete overview of the problems the child experiences in daily life is needed. To this end the child and his or her parents need to be interviewed extensively.  In one program, for example, this is done by a social worker or an intake professional, but this may vary depending upon the availability and allocation of regional resources. A children’s neurologist or a pediatric neuro-ophthalmologist can provide insights into the neurological and general medical history of the child. A low vision specialist can assess visual functions such as oculomotor skills, acuity, and color in detail and their impact in the performance of some functional tasks. But in many cases, the child experiences visually-based restrictions in daily life that cannot be explained by these visual functions. In such cases, more assessment is needed. 

In many cases, assessment of other brain functions including visual processing is necessary. In addition, evidence must be gathered to determine if the problems experienced by a child are indeed visually based. Many children with CVI also have disorders in motor, general attentional, and/or executive functions, varying from very mild to severe (Zuidhoek, 2015). If specific to vision, disorders in attentional functions are part of the CVI. In addition, children with only mild disorders are particularly vulnerable to damage on an emotional level. One discipline that is needed to examine all of these brain functions (except for the motor functions for which a physiotherapist is needed) is the neuropsychologist, in some cases preferably in cooperation with a psychologist. In addition, the neuropsychologist’s task is to identify the cognitive strengths of the child, which are essential for the habilitation/rehabilitation process.  In many regions a neuropsychologist may not be available, and professionals from other related disciplines will need to work together to address such issues whenever possible  (Zuidhoek, Hyvarinen, Jacob, & Henricksen, 2015).

The disciplines mentioned so far are needed for a comprehensive assessment process aimed both at formulating a diagnosis specifying all the functions involved in the visually based problems, restrictions and limitations, and creating a complete picture of the child for habilitation/rehabilitation purposes. Still other disciplines are directly involved in the actual habilitation/rehabilitation process. Among these, there are occupational therapists, developmental therapists, physiotherapists, special teachers, visiting teachers (if the child is in a regular school), remedial teachers, and many more.  Spreading the word about CVI to professionals in various disciplines will help to ensure that affected children can have access to skilled specialists who understand their problems.

Getting the Diagnosis Right

In children, brain damage is significantly related to later handicap. Perinatal Asphyxia is responsible for diffuse brain damage affecting grey as well as white matter leading to Cerebral Palsy (CP) but also to Cerebral Visual Impairment (CVI) when parieto-occipital areas are lesioned (Dutton, 2015). CVI impedes attention, recognition and/or exploration and interferes not only with learning but also with the global interaction (social and affective) between the child and the external world (Pawletko, Chokron & Dutton, 2015). In this way, disorders of higher visual function, such as CVI, can also be easily confounded with psycho-affective or developmental disorders. Indeed, CVI can have such profound effects on social skills that children with CVI are often misdiagnosed with Asperger’s syndrome or PDD because their visual problems caused them to miss social cues and struggle making friends (Freeman, 2010). There is thus a need to specifically investigate the visual function, as well as the psycho-intellectual and social disorders, associated with CVI in children known for Perinatal Asphyxia or other neurological episodes (Cavezian et al., 2010). It is important to consult with a varied team of professionals to determine which disorders may contribute to a child’s behaviors,  be it CVI, ASD, another condition, or a combination of them.  This transdisciplinary approach is necessary for clinical as well as basic reasons: (1) to avoid misdiagnosis in children with severe learning or behavioural disabilities; (2) to prevent learning as well as social and major affective disorders consecutive to CVI, (3) to refer children with CVI to specific and adapted habilitation/rehabilitation programs; (4) to understand the complex link among visual, neuropsychological, social and psychological functioning. 

Issues in Education

There are many functional consequences of cerebral visual impairment that impact learning and social well-being of children with this condition.  While more evidence-based research is needed to determine optimum intervention approaches (see Zihl & Dutton, 2014 for a range of approaches), educational systems are addressing the identified needs of these children using the current knowledge base.  

Provision of high quality school services for children with cerebral visual impairment includes early and accurate identification and assessment of children with cerebral visual impairment; qualifying all children with cerebral visual impairment for appropriate services, including those with normal/near normal acuity; and providing access to and use of appropriate methods, materials, and learning environments matched to the needs of individual children. These issues are challenging our educational systems, and region-specific solutions may differ depending upon available resources, criteria for entitlement to services, staff availability, and goals in overall strategic plans. 

Information about cerebral visual impairment must be disseminated widely—to existing education staff across a range of disciplines, to school administrators and policy makers, and to families so that the needs of this population can be adequately met in the schools and in the home.  School staff must be kept abreast of new diagnostic tools that are emerging all the time to assist with the identification of children with CVI and the functional outcomes of the condition.  Curricula that cover the full range of children who have cerebral visual impairment will need to be included in pre-service personnel preparation programs across a range of disciplines.  Roles of education professionals for children with cerebral visual impairment who have normal to near-normal visual acuities will need to be clearly understood. Ways must be developed to provide service personnel both inside and outside the field of visual impairments background information on the condition and must familiarize these personnel with assessment tools/intervention methods so that they provide effective educational programming.  

Children with cerebral visual impairment who have normal/near normal visual acuities present a complex array of behaviors that must be addressed through multidisciplinary assessment, holistic assessments and multidimensional interventions. 
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