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Topic When lines have no ends

CVI is described as a ‘hidden disability’and has one particular feature: its great diversity. The following case history shows - how hidden these visual disorders can be and what a role an interdisciplinary team plays in their assessment.

Our subject, Laura had for 16 years managed her school, her daily challenges and solved the problems she was confronted with. Her problems with mathematics were thought to be dyscalculia, a specific cognitive disorder. Nobody had come to think that she could have problems with vision.  

Laura’s learning therapist in mathematics who visited her twice a week had been desperate. She could not understand why Laura had so great difficulties with numbers, quantities and geometry. She talked about Laura with a colleague who worked with blind and visually impaired children. This colleague suggested educational methods used for blind people, for example egg cartons with coloured balls. When Laura saw the egg carton she was surprised and asked what she was supposed to do with this ‘grey mass”. Irritated by this, the colleague suggested a functional visual testing. She assumed that Laura had problems with contrast sensitivity. 

The first test on contrast sensitivity was conducted in Hamburg. Christiane Freitag who is orthoptist, optometrist and teacher for physically disabled children, and familiar with CVI tested Laura and found contrast sensitivity normal when tested with LEA Symbols. Christiane assumed that Laura might have problems with form perception and recommended testing by our team in Dortmund. Compared to the many and long wrong tracks described in other case studies, Laura’s road to assessment was rather short. Once Laura’s problems seemed to be in visual perception her assessment was arranged when our rehabilitation team could come together. 

Laura’s visual acuity was found to be 1.25 (20/16, twenty over sixteen) at 40 cm and 1.6 (20/12) at 3m, contrast sensitivity measured with optotypes at 1.2% contrast was 0.4 (20/50), which is exceptionally high.

We also tested stereopsis, colour perception, perception of pictures, and found no problems. 

In addition to testing contrast sensitivity with the LEA numbers we used the Cambridge Low Contrast Gratings Test. First at a distance of 6 meters. Laura did not see any difference between the lines and the evenly grey pages.

Even at a close distance she did not perceive any difference between the pages. 

Laura’s responses in the LEA rectangles test led us to a first hypothesis, which was supported by further observations and tests: 

Laura was not able to visually distinguish the size of the rectangles. Even stranger was that she perceived two rectangles close to each other as one blob of colour. The distance between the rectangles had to be 20cm before Laura could visually distinguish them as two separate objects. 

This explains a part of Laura’s problem in mathematics: How could she develop a concept of quantities if objects fuse together in her visual system? 

Laura’s eye-hand coordination worked well. We asked her to use pincer grasp to pick up the rectangles that she couldn’t distinguish visually. 

This she could do with ease. She used eye-hand-coordination as her strategy to solve her visual problems. Laura was able to define the length of lines and compare sizes of angles by exploring them using tactile and kinaesthetic information. She was not able to visually perceive lines, particularly ones with high contrasts.

Furthermore, she had difficulties with geometric forms, if she was asked to explore them visually. 

She was not able to perceive the circle of the LEA Puzzle as a 3 dimensional object or as a form; she saw it as a blob. 

I would like to discuss also our interdisciplinary way of working in the assessment of children like Laura. 

As shown in this picture our present team consists of four young PhD students and four senior lecturers with different professions. 

[Laurent Dura (Low Vision specialist and teacher from Luxembourg working on assessment of children with intellectual disabilities), Henner Frebel (Special Education, working on CVI from parent perspective), , Stefanie Holzapfel (optometrist, working on acceptability of optical devices of children), and Verena Petz (rehabilitation educationalist, Education and Rehabilitation working on observation ….), and us two older university teachers, Lea Hyvärinen (Vision rehabilitation) and me (Rehabilitation Sciences with special fields in blindness, vision and perception) supported by two other university professors, Renate Hinz (educational sciences in Dortmund) and Reinhilde Stöppler (special education in Giessen).

In this case study also Christiane Freitag (orthoptist, optometrist, teacher for visually impaired children in Hamburg) joined our team. An essential characteristic of successful cooperation in assessment is, whether–we appreciate each others’ background, learning processes and ways to observe and analyse. Some of you know that Lea Hyvärinen thinks, works and acts in an interdisciplinary manner. That is helpful because even after many years of cooperation and intensive discussions –we have different views and approaches because of our different professional backgrounds. Since 1999 we are working closely together in various projects (Low Vision in Early Intervention in Europe; Young Scientist Programme funded by a German foundation). Lea Hyvärinen regularly teaches at the University of Dortmund as honorary professor and works as a tutor for our doctoral candidates.  

In the assessment of children with unusual problems in their visual processing the possibility of combining several workers with different backgrounds is important. In the assessment itself there are two aspects  

1. First to learn what the child sees in varying situations, how she interprets her perceptions and how they are used in the two main parts of processing: in the ventral stream functions for recognition and in the dorsal stream functions as vision for action.  This is possible only if the child can describe the visual scenes and if we listen carefully so that we may be able to imagine what the child perceives.

2. Secondly, how these two types of processing of visual information are combined in different tasks. Laura is a good example of how vision for action, virtual movements of her fingers can create awareness of forms, size and distances when the ventral stream functions cannot handle the information.

Laura’s case is also a good example of co-operation between people across long distances. Since there are few centres in Germany focusing on CVI in children we receive many inquiries from all over Germany. When teachers have learned about the possibility of consultation we can collect information on rare forms of visual disabilities and visual functioning and can – together with the child’s local educational services- try to solve the problematic situations at school.

Our findings have helped Laura a lot. She and her family are relieved to know that she is not lazy or dumb and Laura’s grades have improved. We have still more questions than answers in Laura’s case, which is what makes visual processing problems, CVI, so interesting.
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