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Introduction

Batten disease is the common name for a group of illnesses whose medical name is Neuronal Ceroid Lipofuscinosis (NCL). They all have the same basic cause, similar in progression and same outcome. However, they are differentiated by age of onset, rapidity of progression and are the result of defects of different genes. The juvenile form is the most common form. When talking here about NCL we are referring to the Batten Disease.

What is Batten disease

Regardless of the form of Batten Disease, the clinical presentations are very much the same with some minor exceptions. 

Over time, the children suffer progressive loss of sight, mental impairment, progressive loss of motor skills en worsening seizures. Children with Batten disease become blind, unable to communicate and bedridden. The illness is always fatal by the late teens or twenties. Batten disease is not contagious or preventable, at this time. It has a genetic cause and the identification of genes responsible for the different form is growing. The identification of the specific genes for Infantile, Late Infantile, and Juvenile Batten Disease has led to the development of DNA diagnostics, carrier and prenatal tests.

At the time no specific treatment is known that can halt or reverse the symptoms of Batten Disease or other NCL’s. However, seizures can in a certain way be controlled or reduced with anti-epileptic medicines just as other medical problems can be treated appropriately as they become apparent. Physical and occupational therapy may help the child retain function as long as possible.

Batten disease and other forms of NCL are relatively rare, occurring in an estimated to 4 of every 100,000 birth. Although Batten diseases are rather rare diseases, they often strike more than one child in families that carry the defective gene. 

Diagnosis

After the sudden onset of eye problems the child is sent to an ophthalmologist. As vision loss is often an early sign, Batten disease may be first suspected during an eye exam. The ophthalmologist can detect a loss of cells within the eye that occurs in Batten disease. However, because such cell loss occurs in other eye disease, the diagnosis cannot be done based on sign alone. The child will be referred to a neurologist. 

Presentation and progression of Batten Disease

Batten disease is causing death of brain cells (neurons). As the brain cell die more and more symptoms of the disease become apparent. The manifestation of the disease can vary, one child may have an onset at age five or even younger and another at age nine or even older.

One of the initial symptoms of Batten disease is the beginning loss of vision. This loss is not reversible and will lead after a shorter or longer period tot blindness. During the course of the vision loss the child will lose central vision first and become colour blind. The peripheral vision will last for a short time and you may see the child looking at objects and people out of the corner of the eyes.

In a rather early stadium of the illness the child is confronted with disturbances of
speech and language and later on with disturbances of non-verbal communication.

As the illness progresses we observe a certain clumsiness. Parts of the brain that deal with mobility and clumsiness becomes manifest a certain time after the onset of the illness. The chid will have motor problems and problems with balance and coordination. Over time the ataxia worsens and the mobility will continue to decline and causes often total loss of mobility.

Seizures are another manifestation and they begin and continue to intensify as time passes. In Batten Disease we see different type of seizures, as absence, tonic-clonic and complex partial seizures. There is no specific time schedule for the onset of the seizures. However we see many children having their first seizures in the early and mid teens.

In addition to blindness, mobility problems and seizures there will be other problems as the disease progresses: eating and drinking difficulties, trouble swallowing problems, deterioration and finally the loss of speech, bladder and bowel problems, loss of awareness, difficulty with activities of daily living. The child will suffer from memory problems, and will have planning and self-control difficulties. All these problems cause emotional problems. Batten Disease will have a great impact on the emotions and social interaction. The disease is confusing the child that will deny the losses, in particular in the early phases of the disease. Psychiatric disorders and behavioural problems are seen often.
There is no timetable saying at when and what is going to happen. Changes are gradual and will happen over many years. The only we can ay is that these things will occur but not when or even in what order they will happen. Over years the child will suffer losses, but there are drops and rebounds and plateaus. No one can predict a loss or drop and what precipitate (cause) it. A drop can be followed by a rebound for a short period, a plateau will last for a certain time before another loss is experienced. A rebound will give hope to the family; a plateau allows the child, the family and the teacher to adjust. 

Reverse development

It is a challenge for the teacher when the regression begins. Teachers are taught to teach and not for unlearning. In general we think that it is better only to teach what is teachable and that is unwise continuing to teach something that is slipping away. The decision for learning new skills, and maintain skills and knowledge or accepting the decline is a matter of discussion with the family. Our point of departure always is that when a learning process or therapy becomes very stressful to the child it is time to back away from that activity. We agree with those who are saying: read the child. The credo is: Do stay behind the child and support the child for living! Do not create the child a therapeutic world as hat brings one's mind to dying! One should realise that there are no ready-made answers! Nobody is a real expert! 
Formal assessment suggests a decrease in intelligence, but this can be due to the decrease in performance and way of testing.  Batten disease can be explained as a specific form of dementia. For some children it can produce severe behavioural problems as symptom of psychological and emotional problems. These may manifest as severe outbursts of anger, uncontrollable emotions, hallucinations and so on. How the dementia process may affect the child is not predictable. Some children have no problems while others have severe problems. The child may ask a question over and over and although is given an answer, the child continues in asking over and over again. This period will pass. Later the child’s thought process becomes disrupted, without warning and generally without clear reason. It is terrifying for the child in particularly as here is no logical solution. There is no good solution, and often it is a matter of trial and error what will work best for the child. We choose to keep in close contact with the child and endless repeat that the teacher will take over the problems from the child. Playing the child’s favourite music may be helpful, while other children will do well on antipsychotic drugs.

Education and perspective

After onset of the symptoms one would see a slowing of the learning curve. It is clear that as soon as the decline starts it does not stop and the child loses skills in a reverse order. What was learned last will be first loss. This is caused by deterioration of short-term memory, the long-term memory retains for a long time.  Usually the child with Batten Disease loves to talk about and listens to stories about their past. Discuss past events with them brings comfort and stability a life that is facing chaos. 

We follow according specific protocols:  protocols for physiotherapeutic screening, for communication screening, eating and drinking and a psychological screening. There is a difference in perspective for the child with Batten Disease and we set the goals different. 

The psychological screening consists of a short assessment of verbal functioning, tactile functioning, tactile memory and verbal memory. We complete an observation list that consists of: general condition; psychic condition (character and mood; attention; relation to and understanding of the environment); language and communication; social behaviour; motor behaviour; orientation in space and time; adaptive behaviour and self-help skills. The outcome is a measure of the need for support in general and the different domains of development. We have a support group for all professionals are working with children with Batten Disease and a parent support group.

Psychological aspects

During the development of the Batten Disease the symptoms of deterioration become increasingly evident. The child loses the ability to think abstractly. The deterioration of language and speech is often noticed in an early stage as is the diminution of the ability to change one’s attention quickly from one subject to another. The learning of new knowledge or skills are becoming more and more difficult. The organisation of (new) information becomes gradual more unsettled: problems in coding the materials, storing and retrieval problems. As said, learning and short-term memory is getting worse and worse. The long-term memory is more or less intact. It is not uncommon to speak of dementia. 

Memory assessment in young children is more difficult as in adolescence and adults. Test often has memory sub-test as well. But there have only done little research in the field of memory disturbances in children. Partly this is because of the complex cognitive function of memory. Memory has to do with attention, perception, language development, cognitive flexibility, reflection and meta-cognitive abilities.

During the 1960s and 1970s numerous attempt has been undertaken to produce a model of the human memory system. An influential model is that of Atkinson and Shiffrin (1968). This approach divided memory into three major types of storing: a sensory store; a short-term store (STM); and a long-term store (LTS). Cohen (1990) has described this multi-store model, often known as the modal model, in detail. In essence, it is assumed that input information are initially received by modality-specific stores that hold information in a relatively uninterpreted form for very short periods of time (no more then a few seconds). The short-term memory store, as outlined by Atkinson et al (1968), holds information in a verbal form and relies on the process of rehearsal (sub-vocal repetition) to maintain information in the store. Material held in the short-term store fades, or decays, if not maintained by rehearsal. Baddeley and Hitch (1974) were impressed by the flexibility and diversity of the short-term memory store.

Baddeley and Hitch proposed a model of working memory which puts great emphasis on the function of memory in the processing and flow of information in everyday activities. Baddeley (1983, 1986, 1990) describes working memory as a three separate components model: a modality-free central executive interacting, with a set of passive slave sub-systems: a phonological loop and a visuo-spatial sketchy. The central executive is a controlling attentional system that monitors and coordinates the slave system. The central executive has strictly limited capacity and Baddeley suggested that ‘the central executive is becoming increasingly like a pure attentional system, (Baddeley, 1981a p.22 in Cohen, Kiss & Levoi, 1993).

The phonological loop itself is subdivided into two separate components. The articulator control system, holding information by sub-vocal articulation, and the phonological store storing speech-based information in a phonological form decay for about 1,5 seconds. The system can be maintained by recycling items through the articulator control system (sub-vocal rehearsal) and feeding the refreshed traces back into the phonological store. Both components of the phonological loop are considered to employ phonological coding.

The visuo-spatial sketch-pad deals with the maintenance of visuo-spatial information in short-term memory. It can receive input either directly from visual perception of by retrieving information from long-term memory in the form of images.

The central executive, described by Baddeley (1986, 1990), is of limited capacity and controls the manipulation and flow of information.

The model does not make mention of other types of memory, e.g. tactile memory.

The long-term memory can be distinguished between episodic and semantic memory (Tulving, 1972). Some authors consider episodic memory synonymous with autobiographical memory.  
A third form of long-term memory is the procedural memory, the skills and ‘automatic’ operations that are not stored with respect to specific times or places. They are often things we can do, such as motor skills.

The memory span increases with age. It is thought that it is not the capacity that increases, but rather the more efficient way of processing that improves with age. The child becomes familiar with the material and learns to use all kind of memory strategies. The increase in memory span with age also depends upon increase in speech rate. This is in accordance with the theory of phonological loop.

There is a close quantitative relationship between the changes in articulation rate that occurs with increasing age and the increase in memory span. The use of rehearsal is of importance. There is evidence that the use of rehearsal for visual memory tasks develops later than the use of rehearsal in auditory memory tasks. Organised materials (either externally or internally) will be recalled better than unorganised materials. The improvement in serial recall performances with increasing age is closely and quantitatively related to changes in speech rate. 

Speech disordered children have lower short-term memory span and showed smaller word length effects, and less evidence of speech motor activity during rehearsal periods than normal children. Analysis has shown that these differences where not a function of differences in intelligence or motor speed. An analysis of children with dysarthria showed the same pattern.

A number of researchers have been concerned with the possibility of modality differences in memory. Research suggests a better sensory storage for touch than for vision. Some has demonstrated superior retention of shape information by blind subjects compared with the sighted under condition of high memory demand. It is suggested that blind people may perform better than the sighted when a task depends on skilled haptic performance.

Putting language, speech and memory together, the question is whether we can see a relation in language and speech development and memory in children with Batten disease. In the literature about Batten disease there is not written explicitly about a relationship between language-speech disorders and memory disturbances.

The questions are: 

· It is questionable whether there is similarity in occurrence of memory disorders for all domains in children with Batten disease.

· Do we see a relation between language-speech disorders and disorders in short-term memory in children with Batten Disease.

· Do disorders in short-term memory tell us something about the rate of deterioration?

The study has been done in three children.

In the literature about short-term memory it is said that there exists a relationship between the phonological loop and short-term memory. What we can see  in Batten Disease is that it looks like a similarity between language-speech disturbances and disturbances n short-term memory. Two of the three children have speech and articulator disturbances. Both children show problems seen in tasks like Digit Span, Word Span and Rey Auditory-Verbal Learning Tests.

Short-term memory that depends on auditory-verbal tasks deteriorates first and can be seen as a psychological sigh for worsening of the child. Further research is necessary.

All three children have difficulties in Word Span, Digit Span, verbal learning tasks and Name Learning. That seems to be in concordance with language and speech problems. The third child has less low scores on span tasks and language-speech tasks. It looks like if there is a similarity between memory tasks and school achievement, but that relation is not tested.

All three children show hardly any progress in memory with increasing age. The children will stay on a lower developmental level taken into account their ages. The children are in their memory alike younger children, that mean they infrequently make use of memory strategies such as “looking” and single-world rehearsal, in favour of more powerful ones, such as categorising based on meaning and multi-word rehearsal (Kail, 1990). Mildly retarded children show memory deficits similar to those of young school aged children. They do not factory use strategies spontaneously but can be trained to do so. But, strategy training usually does not eliminate memory deficits. Profoundly retarded children can recognize stimuli immediately after they have seen them, but not after a brief delay. Children with Batten Disease has memory problems common with both groups of children. Just as normal young children, children with batten Disease confuse activities that they actually performed with those that they only imagined performing.

The tactile memory is better and last longer. Tactile imagery does not depend on verbal tasks. It is argued that developmentally, perception obviously occurs prior to some sophisticated cognitive skills. Babies respond to shape and pattern information long before they possess much linguistic ability. Some studies have shown low identification of particular forms. The problem seems to be the naming of the forms. The difficulty is to give an explanation of a number of failures to name correctly the objects or forms. Logically a naming failure can derive from the stimulus chosen, from a failure to perceive the shape, or a true recognition failure in naming per se. Naming taps a cognitive level that goes beyond perception. This is what we found in the three children on the Tactual Performance test: difficulty in naming the forms. These outcome show that vision is not invariably dominant over tough.

The working memory model can be used as far as it concerns the central executive, the phonological loop, but only partly for the visuo-spatial sketch-pad. Recognition of familiar shapes depends on systematic movements. Recall is generally more difficult than recognition and this depends on the availability of retrieval cues. Some forms of perception do not require higher-level ‘enrichment’, while other tasks may tap memory and prior knowledge. Examples of tasks that depend on higher-level cognitive skills include pattern recognition tasks using letters, Braille, or reading Braille text. There seems to be no correlation between haptic tasks and school-achievement.

Children with Batten Disease show not only impairment in short-term memory, but on almost all cognitive tasks and several motor tasks. In the sight of this, we should be sceptic and might argue that their problems in verbal recall tasks are among the least of their problems.

The long-term memory remains more or less intact. As the child with Batten Disease growth older he/she deteriorates in progress. This includes a worsening in mental functions, all kinds of pyramidal disturbances, signs of Parkinsonism, epilepsy, aphasia, etcetera.

Question

Do we recognize that there are great differences among the children, requiring education to be individualized according to the child’s individual needs?

