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Two formidable questions clamour for an answer before any truly
scientifically based therapy can be attempted. First, what is the exact nature
of dysphasia? Second, what is the speech therapist’s target in undertaking
these cases for treatment? :

Frances M. Hatfield, 1971
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Introduction

An aphasia is defined as an acquired impairment of language based on brain
damage (Benson & Ardila 1996). All modes of language use may be involved:
spontaneous speech, writing and comprehension of written and spoken langu-
age. Therefore, aphasia is labelled as a supramodal language disorder. The
nature and severity of the disorder in each language mode may vary between
and within individual patients,

The most common etiology is a cerebrovascular accident (Tonkonogy
1986). The incidence of aphasia is about 20% of the total amount of patients
with a stroke (Pedersen et al, 1995; Hier et al. 1994), 5000 patients a year in the
Netherlands (Blomert 1994). Of the 279 patients referred to the Rotterdam
Stroke Data Bank during 1998, 60 patients had aphasia (21,8%).
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Recovery mainly occurs in the first weeks to months and decreases gradually
up to one-year post onset (Benson & Ardila 1996). The initial severity of
aphasia is the most reliable outcome measure (Pedersen et al. 1995; Kertesz
1998): an initial prognosis can be made as early as the fourth day post onset
(Biniek et al. 1992). The accuracy of the predictions for recovery are closely
connected with the tests or rating scales used. In the acute stage, these tests and
rating scales should be short and easy to administer, The disadvantage is that
they lack specificity about the nature of the disorder and consequently about the
linguistic recovery pattern.

A persistent aphasia will put severe restrictions to daily life functioning,
For patients with a severe aphasia communication may be impossible in nearty
every aspect, even in a well-known environment (De Renzi et al. 1991).
Aphasic patients with a moderate to mild aphasia confirmed in interviews that
their problems in daily life functioning are caused by their language disabilities
(Ledorze & Brassard 1995). Their complaints concerned mainly their
expressive problems, which are more obvious than comprehension impairment.
Patients with a rest aphasia frequently complain about their problems with
conversational speech and with social talk. Very seldom, patients can resume
their previous duties. They often find it difficult to follow the cuirent events
and the newspapers and the news on television are not fully understood.
Reading a book or writing a letter is nearly impossible.

Linguistic characteristics of spontaneous speech in aphasia

Irregularities in spontaneous speech are the most prominent markers of aphasia
both for patients and their conversational partners. The initial clinical
observation of the patient concerns the quality of the informational content of
the patient’s speech in terms of ‘does the message get across?” The aphasia
scale of the Scandinavian Stroke Scale (SSS) (Pedersen et al. 1995) illustrates
that speech production is the focus of the first clinical evaluation. According to
this scale a patient 'who can say only "yes" and "no", or less' is rated as severe
aphasia. A patient 'who can say more than "yes" and "no", but not longer
sentences' is rated as moderate aphasia and a patient who ‘has limited
vocabulary or incoherent speech'’ is rated as a mild aphasia.

To get an idea about the quality of auditory comprehension, the clinical
observer asks the patient: 'Point to the window', 'Give me a hand' etc. An
experienced clinical observer should be able to classify the patient into one of
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General introduction

the main aphasia types (see below) based on the clinical picture as obtained by
a short interview of the patient.

The majority of patients with a chronic aphasia will receive language
therapy. Therefore, the underlying language deficit has to be uncovered by a
more detailed analysis of the spontaneous speech and finther testing. Words
and sentences are the main focus of the spontaneous speech analysis. Words
may be distorted by errors in the word sounds (phonemes), or by errors in the
word meaning. Sentences may be deformed by grammatical or word finding
deficits, In patients with a severe aphasia, words and sentences may be
distorted in such a degree that they are unrecognisable. In addition to the errors
on word and sentence level, the linguistic behaviour of the patient like error
awareness, has to be analysed.

The following error types and linguistic behaviour are considered to be
characteristic for aphasic patients:

Word level

Phonemic paraphasias, non-existing words with a recognisable target,
‘crocodile’ becomes 'cocoreile’. The speech sounds are mixed up or erroneous
(Buckingham 1986).

Phortic verbal or formal paraphasias, existing words with phonemic similarity
to the target, 'table' becomes "lable' (Blanken 1990),

Neologisms, phonologically induced (most common sense), non-existing words
for which it is impossible to discover the target (Buckingham & Ketrtesz 1976),
'mumpaling’ (Dutch neologism)

Neologisms, semantically induced, circumlocutory words, 'white snakethings
(spaghetti).

Neolagisms, perseverative, non-existing words, built on a semantic paraphasia,
'dikkes holgert woggebij and finally waggebee' (Dutch neologisms),
Buckingham 1981).

Semantic paraphasias, wrong words that are related in meaning to the target,
'radio’ for 'television'. The critical features that mark the meaning of the word
are not completely available (Butterworth et al. 1984).

Circumiocutions, substitution of a word by a description, 'interpreter’ becomes
'many people visit me and ask for a foreign language'.
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Sentence level

Agrammatism, telegraphic style, function words (grammatical words such as
articles, prepositions, pronomina, auxiliaries) are omitted: 'December Christmas
tree man children' (Kolk & Heeschen 1990).

Paragrammatism, disturbed grammatical structure. Different structures are
mixed up: (Question: how long have you been there?) 'How very long [ was
have been there? (Heeschen 1985).

False starts, the patient does not finish the sentence, because of word finding
difficulties. "Yesterday I..., I went to...., My friend and 1....

Empty speech, content words are omitted or replaced by generalisations. 'He
takes the things to do with him'.

Beyond word and sentence level

Jargonaphasia, most words in the spontaneous speech are neologisms or
semantic paraphasias (Kertesz & Benson 1970).

Recurring utterances, repetitive sounds, words or parts of speech. 'do.do.do.’
'moosj moosj moosj' ‘better tomorrow better tomorrow' (Code 1989).

Linguistic behaviour

Selfcorrections, a sign of ervor awareness. "My uncle, brother came yesterday',
Conduite d'approche, repeated selfcorrections (Kay & Ellis, 1987). Sometimes
the correct word comes up the patient is not aware of it and makes a mistake
again, 'l was in Alia, Austar, Laria, Australia, Larstia'.

Press of speech, talkativeness with no attention to the conversational partner
(Damien Martin 1981).

Nonfluent, the patient talks slowly, the speech tempo is less than 90 words a
minute in contrast with normal fluent speech: over 150 words a minute
(Wagenaar et al. 1975).

Classical aphasia typology

Together with the patient's functioning in the other language modalities, in
particular comprehension, the characteristics of the spontaneous speech de-
termine the aphasia type. The following syndromes, related to different
neure-anatomical lesion localisation, are worldwide assumed to be relevant
in clinical practice (e.g. Goodglass & Kaplan 1972, 1983).
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Broca aphasia

Effortful, nonfluent, monotonous, often agrammatic speech, phonemic
paraphasias, articulatory difficulties. Speech comprehension: reasonably good.
Communicative ability: moderate.

Clinical picture: The patient needs much time to express his intentions. The
hearer might be embarrassed by the overt struggle of the patient in bringing the
message across. Generally the message is comprehensible, as in particular the
content words (nouns, verbs, adjectives) are preserved.

Wernicke aphasia

Fluent melodious speech with a lack of adequate content words. They are
substituted by generalisations (empty speech) or distorted by phonemic and
semantic paraphasias or neologisms (neologistic jargon). Press of speech, Self-
referential speech. No error awareness, Speech comprehension: bad.
Communicative ability: bad.

Clinical picture: The patient has much communicative drive, but adequate
information is lacking. He/she is not aware of it and keeps talking,

Amnesic aphasia

Fluent speech with pauses, false starts and circumlocutions, caused by a
. prominent word finding deficit. There might be formal paraphasias and
conduite d'approche (not always successful). The presence of selfcorrections
indicates error awareness. Speech comprehension: reasonably good. Commu-
nicative ability: good.

Clinical picture: The patient resolves his/her overt wordfinding problems by
rather successful verbal strategies. Word recognition is preserved: often the
patient asks the hearer to assist him/her in the word search.

Global aphasia

Nonfluent or fluent recurring utterances, no speech at all, or neologisms with a
sparse high frequent concrete word. Comprehension: bad. Communicative
ability: bad.

Clinical picture: A severely handicapped patient without much intention and
possibilities o communicate.
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Conduction aphasia

Fluent with phonemic paraphasias and selfcorrections, often conduite
d'approche. There might be a slight agrammatism. Comprehension: reasonably
good, Communicative ability: good.

Clinical picture; The patient gets entangled in his own words by his
phonological impairment, especially in repetition of multisyllabic words and
needs to slow down his speech rate to reduce the phonemic distortions. Because
the non-existing words are recognisable, generally the message is understood.

Diagnostic assessment of aphasia

The diagnostic tests used to classify aphasia according to the above-mentioned
subtypes, generally consist of an interview, object naming, repetition, reading
aloud, comprehension of spoken and written language. All tasks require
responses on the level of words and sentences, Commonly used diagnostic tests
in the English-speaking community are: the Boston Diagnostic Aphasia Exami-
nation (Goodglass & Kaplan 1972, 1983), the Western Aphasia Battery
(Kertesz 1982), and in Europe the Aachener Aphasia Test (Huber et al. 1983,
Graetz et al. 1992). The assessment of aphasia according to type and severity is
their primary aim. The average time of administration is one to one-and-a-haff
hour. A relatively stable stage of aphasia is required for an adequate
interpretation of the results.

Linguistic levels in aphasia: diagnosis

The traditional typology is inappropriate for the selection of patients with
respect to linguistic therapy, because the aphasia type gives no or very few
clues for the underlying linguistic deficit. The aim of linguistic therapy is the
amelioration of those linguistic skills, which are required for being an adequate
communicator. Language can be described in terms of different levels of
organisation (see Lesser, 1989). Disruptions on those levels are not bound to a
specific aphasia type. However, restoration of the patient's functioning within
those linguistic levels is extremely important as the base for the development of
functional communicative strategies. In linguistic theory and in clinical
aphasiology the following linguistic levels are distinguished:
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Phonology, the organisation of sounds to convey differences of meaning: the
features 'voiced' versus 'voiceless' distinguishes the phonemes /b/ and /p/ in
'bath’ and 'path’.

Main speech characteristics of patients with a phonological impairment:
phonemic paraphasias, phonic verbal paraphasias, phonologically induced
neologisms, perseverative neologisms, recurring utterances.

Aphasia types: Broca aphasia, Wernicke aphasia, Conduction aphasia.

Semantics, the patterns of meaning: the combination 'the sun shudders' is
abnormal, because the noun and the verb do not share the semantic feature
human'.

Main speech characteristics of patients with a semantic impairment: semantic
paraphasias, empty speech, semantic jargon, perseverative neologisms.

Aphasia types: Wernicke aphasia, Global aphasia.

Syntax, the word sequence within sentences: 'it is impossible to visit Denver,
because there something is wrong with the engine' is ungrammatical.

Main speech characteristics of patients with a syntactic impairment:
agrammatism, paragrammatism,

Aphasia types: Broca aphasia, Wernicke aphasia,

Descriptions of the patients’ functioning on those levels are of vital importance
for rehabilitation (see Lesser & Milroy 1993; Visch-Brink & Bastiaanse 1997).
Different linguistic disorders imply different treatments,

However, none of the aforementioned diagnostic fests is equipped to esta-
blish a linguistic disorder. To measure impairments at the various linguistic
levels, specific tests are developed. For the detection of phonological disorders,
the Dutch adaptation of the PALPA (Kay et al. 1992, Bastiaanse et al. 1995) is
very useful, For the assessment of semantic disorders the Semantic Association
Test (in press), described in Visch-Brink & Denes (1993) and the semantic
subtests of the PALPA are suitable. For a syntactic impairment the Syntactic
Test Battery (Bastiaanse et al. in press) will be available.

No data are available about the frequency of occurrence of linguistic level
disorders separately or in combination. An estimation of the clinical relevance
of a specific linguistic level diagnosis is impossible at the moment.
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Linguisfic levels in aphasia: therapy

The primary goal of aphasia therapy is to maximise the patient's
communicative abilitics. A basic distinction in therapy is the functional -
linguistic one. Functional therapy is directed at the amelioration of the
strategies required to participate in daily life with the aphasic handicap. The
aim of linguistic therapy is to improve the disordered skills on a specific
linguistic level: the word sound, the word meaning or the grouping of words to
sentences. Generally the patient will receive both kinds of therapy.

The positive influence of therapy on the aphasic symptoms remains under
discussion, particularly among the medical profession, There are only a few
randomised trials in aphasia research, which evaluate the efficacy of aphasia
therapy, with rather negative results. Lincoln et al. (1984) did not find a
difference between a treated and an untreated group of patients. Counselling
appeared to have the same effect as aphasia therapy (Hartmann & Landau
1987). However, data about the therapy methods and the patient selection are
not presented (Van Harskamp & Visch-Brink 1998).

More specificity about the therapeutic approach and the selection criteria is
given in the large amount of single and multiple case reports (a.o. Springer &
Willmes 1993; Mitchum & Berndt 1994). Most evaluative studies, with
promising results, concern linguistic therapy (see further). Functional therapy is
less explicitly described and therefore more difficult to evaluate.

The aim of linguistic therapy is to heighten the patient's abilities within the
linguistic levels via their structural elements; phonemes (phonology), semantic
features (semantics) and content and function words (syntax).

The main goal of phonological therapy is to facilitate the selection and
seriation of speech sounds in speech production. A successful therapy should
reduce the number of phonemic distortions in the patient's speech. Therapeutic
tools described in the literature are: naming with phonological cues, rhyme
judgement, reading aloud and repetition (e.g. Nettleton & Lesser 1991; Raymer
etal, 1993).

The aim of semantic therapy is a better recognition of the semantic features
of content words. The therapy has been effective if it enhanced the amount of
adequate content words in spontaneous speech, This is accompanied by a better
comprehension. Word discrimination directed at the aspects of meaning is
reported fo be the most suitable therapy (Butterworth et al. 1984). Useful
techniques are auditory/written word-picture matching, word categorisation,
judgement of semantic relatedness, antonym/synonym judgement for auditory
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word pairs (e.g. Nettleton & Lesser 1991; Ledorze et al. 1995; Nickels & Best
19964, 1996b; McNeil et al. 1997),

The objective of syntactic therapy is the improvement of sentence produc-
tion. Therapy methods vary from the heightening of the patient's awareness of
the sentence structure by an external visual scheme (Van de Sandt-Koenderman
et al. 1998) to an explanation of the 'sentence semantics' ('who does what to
whom?') (Nickels et al. 1991). Another opposite approach is the stimulation of
the agrammatic production in conversation (Kolk & Heeschen 1990; Schlenck
etal. 1995; Van de Berg & Kolk 1996).

Generally structural linguistic therapy is applied in the initial stage of
rehabilitation (see van Harskamp & Visch-Brink 1991). The aim is two-fold;

a. to enlarge the patient's insight in his main deficit,

b. to improve the patient's abilities in the most distorted linguistic level,

After the period of structural linguistic therapy, the patient is stimulated to use
his linguistic skills to exchange information in different communicative settings
(Marshall 1998).

Word finding disorders: what kind of therapy?

Disorders in wordfinding constitute the most basic obstruction in
communication in aphasic patients. The patients are either able to communicate
to some extent by means of circumscriptions or they cannot communicate at all.
Often, the listeners lose attention. The patient will either be frustrated or
remains unaware of the meaninglessness of his message. Phonological and/or
semantic disorders are reported to be mainly responsible for word finding
deficits in aphasia and require a selective structural linguistic therapy (see
Nickels1997).

During the last two decades a number of papers appeared on naming
performance as an evaluation of some kind of semantic or/and phonological
intervention (Seron 1979; Howard et al. 1985a, 1985b; Pring et al. 1990;
Marshall et al. 1990; Nettleton & Lesser 1991; Nickels & Best 1996a, 1996b).
Compared with phonological therapy, semantic therapy proves to be a better
facilitator in naming: both a long term effect and a generalisation effect to
untrained objects have been observed. In contrast with phonological therapy,
semantic therapy aims at the central level of language-processing models and
therefor influences both language production and comprehension.

However, neither in the Netherlands nor in other countries, elaborate
phonological and semantic therapy methods, with various degrees of difficuity
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are available. The development of such therapeutic tools with the emphasis on

semantic therapy seems to be justified with the following premises:

a) Lexical semantic processing, the functional interpretation of words, has to
be distinguished from visual semantic processing, the functional
interpretation of pictures versus objects. The semantic tasks used in the
above-mentioned evaluative studies consist for the greater part of
word/picture matching tasks. However, there is much discussion about
whether or not there is a relationship between visual and lexical semantics
(Shallice 1993). As long as this issue is not resolved, it seems to be
justified to restrict semantic therapy to one of both components. Since
making semantic decisions about words is stressed in the literature as being
the pivot of lexical-semantic therapy (Butterworth et al. 1984), a pure
lexical semantic therapy programme would be preferred.

b} The critical ingredients for a lexical semantic and a phonological therapy
program are largely unknown. Semantic tasks, mentioned in the literature,
generaily appeal to visual and lexical semantic processing, Phonological
therapy is generally restricted to repetition or/and reading aloud. To elicit
relevant therapeutic tasks, patients with lexical semantic and phonological
disorders have to be observed.

¢) Since generalisation to daily life situations is the ultimate goal of aphasia
therapy (Lesser & Milroy 1993; Van Harskamp & Visch-Brink 1991), the
efficacy of semantic and phonological therapy has to be proved in verbal
communication, Progress on a naming task does not automatically imply
that the patient can use those abilities in daily life.

Aim of the thesis

The aim of the thesis is to explore semantic and phonological disorders in
aphasic patients to be able to develop and evaluate appropriate therapeutic
methods with a preference for lexical semantic therapy.

Approach
To introduce the reader in the field of aphasia therapy, an overview is given

of the aphasic patient’s route through the diagnostic and therapeutic stage.
The rehabilitation of the aphasic patient entails utilising a variety of related
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measures to help guide the patient towards functioning as near as possible
his or her premorbid level. Language therapy is only one of those measures.

The main topics of interest were phonology and semantics. Two
explorative studies have been conducted with single-case descriptions of
patients with phonemic distortions to get acquainted with their disorders,
their behaviour in blockades during speech, and their resolving strategies.
Those observations were needed as a base for the development of a
phonological therapy, which is used now as a control therapy in the current
Rotterdam Aphasia Therapy Study. In a group study patients with the most
severe phonological deteriorations: recurring utterances, are described.

To figure out the need for lexical semantic therapy, the occurrence of
semantic disorders in aphasia was investigated in a group study. Lexical
semantic therapy is primarily suitable for patients with verbal semantic
disorders. Therefore, verbal semantic disorders (failures in word meaning)
were distinguished from visual semantic disorders (failures in the
interpretation of objects). To get more insight in the relationship between the
visual and verbal component of the semantic system, a fongitudinal multiple
case study was performed in which the deterioration of both components was
examined.

Based on those observations, a lexical semantic therapy was developed,
and subsequently evaluated in two pilot studies as a preparation for the
randomised triai, which is currently running. 1In the first pilot study we
examined whether the therapy program could improve semantic processing.
Two patients were treated with the program. In both patients semantic
processing improved. This could not be explained by spontaneous recovery
as they were treated more than one-year post onset. To minimise the
influence of general factors on the success of therapy, a second multiple case
pilot study was performed in which lexical semantic therapy was compared
with phonological therapy. In addition to semantic tasks, a general
evaluation measure was used to get an impression of the influence of the
therapy on the quality of everyday communication.

Objectives

What is the value of linguistic diagnosis and therapy in the management of
aphasic patients? (chapter 1).

What is the underlying linguistic mechanism of recurring utterances in a patient
with a Broca aphasia (chapter 2) and in patients with a global aphasia (chapter
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3)? Is it possible to unblock spontaneous speech in a Broca patient with
recurring utterances (chapter 2)?

How does a persistent selective phonological disorder manifest itself during
course in a patient with a conduction aphasia? What is the contribution of a
neurolinguistic speech processing model for the interpretation of the disorder?
(chapter 4)?7

What is the frequency of verbal semantic disorders in aphasia due to a
cerebrovascular accident? Do the verbal semantic disorders interact with visual
semantic disorders? What is the relation with aphasia type and aphasia severity
(chapter 5)?

What is the clinical picture of verbal semantic disorders in four patients with a
semantic dementia? Can a process of deterioration give insight in the
refationship between verbal and visual semantic processing? (chapter 6).

What should be the content of a lexical semantic therapy programine, suitable
for patients with a moderate to mild aphasic disorder? Is it possible to improve
verbal semantic processing in patients with a chronic aphasia with lexical
semantic therapy? (chapter 7).

What is the efficacy of lexical semantic therapy for everyday communicative
abilities in comparison with phonological therapy? (chapter 8).
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Introduction

The approach described here is based on our experience with aphasic
patients referred to the Rotterdam Aphasia Foundation'. Up to 1995, this
organisation was a co-operative effort of all nursing homes in the area and
the department of Neuropsychology of the Institute of Neurology, University
Hospital Rotterdam-Dijkzigt. Patients were investigated for their clinical
complexity, for theoretical interest, but mostly to assess prognosis for
therapy and to determine the content of therapy.

l Stichting Afasie Rotterdam (SAR), Rehabilitation Centre “Rijndam”
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Routes to aphasia therapy

70% - 80% of the aphasic population consists of stroke patients. What are
the possibilities in management for the general practitioner (GP) of a stroke
patient? The greatest amount of aphasic stroke patients appeared fo have
been in hospital before admission to a nursing home, rehabilitation or day
treatment centre (75%). High-aged patients with good care facilities are kept
.at home. Admission to a nursing home does not mean a permanent stay. The
‘staff of nursing and paramedical personnel attempts to rehabilitate the
-patient maximally. They aim for discharge from the nursing home to either a
residential or the patients' home, At home, neurological rehabilitation can
take place in a day-treatment centre annex nursing home or in a
rehabilitation department.

Cognitive impairment due to stroke usually plays a minor role in
determining the type of facility that the patient requires for further
rehabilitation. Patients are placed largely on the basis of age and degree of
motor handicap. The Dutch Consensus about stroke treatment (Van Crevel
1991) concluded: "The use of healthcare facilities by a stroke patient is
incorrectly determined by factors such as age and motor handicap rather than
type and severity of cogaitive impairinent and the presence of behavioural
disturbances".

Patients over 65 are admitted to nursing homes for rehabilitation or they

spend several days a week in a day-treatment centre. Patients under 65
usually go to a rehabilitation centre, with a maximum stay of six months.
Outpatient therapy is also available in rehabilitation centres or outpatients
clinics.
In using the term 'aphasia therapy', it is important to distinguish between
'guidance’, defined as the provision of supportive measures, and 'systematic
therapy', henceforth called 'structural therapy', as a structured approach to
achieve a certain goal. The two terms not only differ in their objectives but
they also differ with regard to the patients addressed. Supportive measures
are indicated for all aphasic patients from the beginning; to receive structural
therapy, certain conditions must be fulfilled (Van Harskamp & Visch-Brink
1991).

The inpatients of the nursing homes mostly will receive guidance. They
are relatively old, and a great proportion of these patients exhibit severe
aphasia, often complicated by other neuropsychological disturbances. The
outpatients, who receive structural therapy in the oufpatient service, tend to
be younger, and less severely handicapped.
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Diagnostic procedure

Stepwise diagnosis

The diagnostic team consists of a neurologist, a neuropsychologist, a clinical
linguist and a speech therapist. Speech therapists in nursing homes provide
guidance and therapy and also refer patients to the diagnostic team. The
Rotterdam Aphasia Foundation uses 'stepwise diagnosis', so that only
patients who are suitable candidates for treatment receive an extensive
diagnostic assessment (Figure 1.1).

Speech therapist Dlagnostic team

aphasla screenlng

blographical data

mental status examination

sematic evalualion

first declsion levef

neuroiinguistic assessment

communication profile

neuropsychologlical assessment

maximising conditions

i
exploratory therapy

second decfsion level

supplementary investigations

structural therapy

Hi
evaluation

Figure 1.1, Dlagnostic assessment aphaslc patients

31



Words in Action

After aphasia screening, biographical data and family data-aré gathered. The
neurologist carries out a mental status examination with a judgement about
the somatic status in terms of prognosis and complications to be expected:
the first decision level. Communicative abilities are assessed, and
neurolinguistic and neuropsychological investigations are conducted.

An attempt is made to maximise learning conditions by trying to change
factors that might interfere with progress. Exploratory therapy is conducted:
the second decision level. Sometimes more than two decision levels are
needed before structural therapy is begun; supplementary investigations heip
to define the precise goal of therapy.

The Axes System

The information gathered during the pre-therapeutic assessment is structured
along five axes analogous to the DSM IH-R system (Van Harskamp &
Visch-Brink 1991).

Axis 1 Aphasia syndrome

Here data in relation to the aphasia syndrome are mentioned such as the
aphasia type and severity, the patient's performance on the various linguistic
sublevels, the communicative behaviour,

Axis I Physical condition )
Patients are categorised regarding the underlying disease together with
prognostic factors concerning life expectancy and morbidity, especially the
occurrence of somatic complications. The medical history of the patient is
important to ascertain concomitant diseases and risk factors such as
hypertension, diabetes mellitus,

Axis HI  Neurological and neuropsychological disturbances

The existence of neurological disturbances are described such as hemiplegia,
hemianopia, sensory problems of eyes and ears, together with
neuropsychological disturbances such as ideomotor apraxia, visual-spatial
problems, attention and memory disorders.

Axis IV Psychosocial stressors
On this axis those factors in the psychosocial environment are considered,

that can either inhibit or disturb treatment such as the occurrence of recent
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life events or problems, which could arise due to (premorbid) personality
traits of the patient.

Axis V Social circumstances
Important distinctions here are: financial status, housing, and the social
network of the patient.

The axes system provides information about general features, which are
important to the selection for structural therapy and the choice of a
therapeutic approach. The intention of the system is to give an overview and
a check on the important variabies, which determine prognosis and course of
the aphasia. This implies that before treatment is undertaken the patient is
assessed on the basis of this information and an expectation is formulated
about the chance in success. It might occur that during therapy problems
comne to surface which were not known earlier or which are denied by the
family but which have led to discontinuation of treatment. When evaluating
treatment it is not only important that one does notice improvement in
communication of the patient or a change in the patient's behaviour but also
that one checks out the complications and problems, which occur during
treatment and which were not foreseen. One should continue determining the
therapeutic aim or goal only for those patients for whom a chance of success
is present.

Pre-therapeutic assessment

Pre-therapeutic assessment includes: Disease-oriented diagnosis, Therapy-
oriented diagnosis, Maximising conditions, and Exploratory therapy. The
observations in those stages will lead to the planning of Structural therapy.
Each stage is described below.

I Disease-oriented diagnosis

The mean duration of the stay in hospital is relatively short. The activities of
the neurologist in the acute stage are centred on diagnosis and treatment of
the disease, to prevent and overcome complications. Important is the extent
and localisation of the lesions and associated lesions such as old infarcts,
lacunes and leucoaraiosis. Essential in the planning of a rehabilitation
program is the delineation of the prognostic factors concerning the ultimate
outcome especially with regards to mortality and morbidity.
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Van Harskamp (1989) found a positive correlation between the
complications occurring in the hospital and later on during therapy.

The initial aphasia diagnosis is made as part of the mental status
examination, often bedside. The diagnosis concerns rather the presence and
the severity of the aphasia than the aphasia type. The initial severity grade
appeared to be a relevant outcome predictor for the prognosis (Wallesch et
al. 1992; Basso 1992; Pedersen et al. 1995). The ability to communicate in a
spontaneous speech interview was a better predictor for the degree of
recovery than the other subtests of the Aachener Aphasia Test (Wallesch et
al. 1992). An important prognostic factor is the degree of recovery in the
first two weeks (Pashek & Holland 1988). However, there is a lack of
linguistic tools suitable to measure this recovery, both in spontaneous speech
and in the various language levels.

A classification of the aphasia according to the traditional aphasia types
should be preliminary; in the acute stage the clinical picture can change
rapidly and the patient is often not in the shape to perform a lengthy
diagnostic procedure. It takes several weeks (two weeks for a mild aphasia,
ten weeks for a severe aphasia) to reach a more stable language level
(Pedersen et al. 1995). For some patients towards the end of the hospital stay
there is a need to make a more firm decision about the future, In that case an
extensive aphasia examination and judgement of cognitive abilities take
place, sometimes on an outpatient basis shortly after discharge. As known
the importance of establishing an aphasia syndrome in order to localise the
lesion is clearly diminished (Willmes & Poeck 1993).

The activities of the speech therapist concern guidance of the family and
the enhancement of the communicative interaction between patient, nursing
staff and family members. Useful techniques are stimulation in which
various communicative channels are used simultaneousty or the employment
of deblocking techniques, which elicits responses in a disturbed modality

(Springer 1989).

I Therapy-oriented diagnosis

Mostly this part of the diagnostic procedure takes place after the hospital
stay. The core is an analysis of the communication problem by the
identification of the specific disabilities in relation to the severity and type of
aphasia. The degree of functional communication has to be assessed. An
outline of the concomitant disorders is given.
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Formal Language Assessment

The first step is to establish the nature and the severity of the aphasia by
examining the diverse language modalities: spontaneous speech, naming,
repeating, reading aloud, auditory comprehension, and reading
comprehension. The Akense Afasic Test (Gractz et al. 1992) is the most
useful instrument. The psychometric characteristics are outlined in Graetz et
al. 1991, Willmes et al. 1991 and in De Bleser et al. 1991. There are norims
for German, English, Italian and Dutch, providing the possibility to compare
patients with the international literature and to co-operate to a cross-
linguistic group study.

Byng et al. (1990) criticise the use of aphasia bafteries resuiting in
anatomically based diagnostic categories. They argue that the diagnosis will
be based on surface symptoms, while the same symptom can be a result of
different underlying deficits. They suggest to use a "hypothesis driven"
assessment by choosing the relevant tasks for a particular patient (see also
Lesser & Milroy 1993; Mitchum & Berndt 1995; Seron 1997). The
development of speech processing models in the eighties according to
cognitive neuropsychological and/or neurolinguistic assumptions (see for an
overview Butterworth 1993) gave new prospects for a fine-grained analysis
of the disorder.

For a number of patients it will indeed be necessary to conduct a more
detailed psycholinguistic investigation to specify the underlying deficit. Such
an approach is extremely useful for those patients having a relatively bad
performance in one of the language modalities, f.i. in reading or a selective
disorder in one of the linguistic levels: phonology, semantics, and syntax.
The therapeutic methods, which are available, are mainly directed to the
various linguistic leveis.

Extensive case studies, for the greater part published by British groups
have shown that model-based and sufficiently detailed location of the deficit
can be vital to plan successful therapy methods (a.o. Nickels & Best 1996).
In the United Kingdom Kay et al. (1992) developed the Psycholinguistic
Assessment of Language Processing in Aphasia (PALPA), an extensive set
of tests to investigate separately the psycholinguistic levels, that can be used
for such a hypothesis-driven assessment. In co-operation Dutch research
groups from Groningen and Rotterdam developed a Dutch version of the
PALPA (Bastiaanse et al, 1995). Especially the tasks for the assessment of
phonological disorders are extremely useful. The performance on those tasks
is critical for the assignment of FIKS, a phonological therapy program (Van
Rijn et al. in press).
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For disorders of semantic processing the Semantic Association Test (SAT;
Visch-Brink & Denes 1993; Visch-Brink, Denes & Stronks, in press) is
developed in international EC-co-operation’. This test will be standardised in
several languages. The test is to be used as a clinical tool to detect disorders
in semantic processing and dissociations in input and output channels. For
patients with a bad performance on the SAT, a lexical-semantic therapy:
BOX (Visch-Brink et al,, 1997; Visch-Brink & Bajema, in press) is
available.

Patients showing syntactic problems in spontaneous speech can also-
benefit from more detailed linguistic assessment. For those patients, a
syntactic test (Van de Sandt-Koenderman et al. 1997; Bastiaanse et al. in
preparation) is suitable to measure disorders in syntactic production and
comprehension. Both tests fit in with syntactic therapy: respectively the
Visual Cue Program (Van de Sandt-Koenderman et al. 1997) and a verb
production therapy (Bastiaanse et al. 1996).

Assessment of Functional Communication

In addition to the tests suitable to measure the neurolinguistic background of
the speech disorder, assessment of functional communication is needed to
get a picture of the communicative activities and possibilities a patient has,
given this language disorder.

Functional assessment should be an integral part of the therapy-oriented
diagnosis and the evaluation of therapy (Taylor-Sarno 1969; Seron 1979;
Holland 1982; Lomas et al. 1989; Herrmann et al. 1989; Blomert 1990;
Manochioping et al. 1992; Crockford & Lesser 1994). The goal of therapy
lies within the functional appliance of what is learned in therapy. Standard
aphasia batteries are not fit to evaluate this properly. For a full understanding
of patient’s communicative abilities in daily life, one would like to follow
the patient around for a. couple of days, as Holland (1982) did. In clinical
practice this would be a hazardous enterprise both practically and financially
impossible.

This leaves us with the problem of designing an instrument that gives us
relevant, valid and reliable information. In the Netherlands, two instruments
are developed to give insight in the communicative behaviour of aphasic
patients in daily living: the 'Communication Profile' (Wielaert & Visch-
Brink 1990) and the Amsterdam-Nijmegen Everyday Language Test,

2 ESCAPE: Cross-linguistic Assessment.
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ANELT (Blomert et al. 1991, 1994, 1995). The Communication Profile
appeared to be useful as a checklist of daily language use and enables the
therapist to give a detailed profile of the patients’ communicative behaviour.
The scoring on an 11-point scale is based on an observation period, which is
carried out during the first two or three weeks after the patient was referred
to the speech therapist. Experience, both in using the instrument and in
dealing with aphasia, is mirrored in a consistency of use of such an
observation scale. This includes one of the main objections that are made
against this kind of scales.

The ANELT consists of a controlled set of 10 daily life scenarios trying
to elicit oral verbal output. The answers are judged on understandability
(informational content, scale A) and intelligibility (clarity of speech, scale B)
both on a 5-point scale, The test is explicitly designed as an instrument for
the assessment of verbal communicative abilities and for the assessment of
change. With the ANELT, a reliable tool for the assessment of functional
oral language in a semi-structured setting is created. A German-language and
an English-language version of the test are available. The ANELT A-scale
'understandability’ relates strongly to 'communicative behaviour’, the first
rating scale of the AAT-spontaneous speech analysis.

A useful addition to the ANELT is the Partner Communication
Questionnaire, described in Blomert 1995, This Questionnaire mirrors the
ANELT: the partner is required to rate the communicative abilities of the
aphasic in various everyday life situations on a 5-points-scale, The reliability
of partners (in long-standing aphasic families) appeared to be high: their
judgements reflected the performance on the ANELT.

Neuropsychological assessment
Aphasia may be embedded in a complex of cognitive disorders. The
presence of aphasia might even have an unfavourable effect on general
cognitive functioning, since language is nearly inextricably bound up with
human mental activity (Hochstenbach et al. 1998). Consequently, those
authors have shown that the presence of aphasia had a 'disruptive effect' on
cognitive functioning, measured with verbal and nonverbal response tests.
Neuropsychological testing, including assessment of intelligence,
concentration, metnory, arithmetics and executive control should be part of
the diagnostic process for aphasic patients.
The screening of those functions would give more insight in the predictors
for the outcome of therapy. Moreover, a neuropsychological examination
before therapy might detect a post stroke dementia or an ongoing process of
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Alzheimer disease, both contra-indications for an intensive structural
therapy. De Koning et al. (1998) denoted 23.7% of a consecutive series of
300 patients as having a dementia.

One of the few studies having examined the influence of
neuropsychological factors on the success of therapy, is the study of
Goldenberg et al. (1994), The authors found that recall of nonverbal material
should be strongly related with the success of therapy. Their explanation
illustrates the test problems in aphasia: the nonverbal memory tasks should
have a more narrow relationship with the memory of linguistic knowledge
than the verbal memory tasks. The performance on the verbal tasks was
thwarted by the patients' aphasia.

An aphasic patient's success in developing strategies and learning to
make abstractions and generalisations in the newly acquired way of
communicating might depend for a part on intelligence. Patients with a low
score on the Raven Progressive Matrices are excluded from structural
therapy by Legh-Smith et al. (1987). However, in our data no relationship
can be detected between intelligence as measured by RCPM and the
outcome of therapy as judged by the speech therapist.

Previously learned information is assumed to be the basis upon which
new materiai is learned. Slowness of information processing should be the
most  prominent neuropsychological disorder in stroke patients
(Hochstenbach et al. 1998) and may impede the learning process. The
generalisation of that what the patient learns in therapy might be restricted
by disorders in the executive functions: the amount of initiative, self-
monitoring behaviour, concept shifting and flexibility. This behaviour
should be independent of the patient's linguistic deficits; the severity or the
nature of the linguistic disorder is reported as not being related to the
executive control functions (Glosser & Goodglass, 1990).

It is not self-evident that aphasic patients choose the easiest, for them
most effective response for a particular situation. Many problems emerge,
such as an inability to explore a variety of options concerning a given task
and the lack of flexibility in shifting from one response mode to another.
Soine patients may be 'stuck' in a response set, such as gesturing and might
not profit from the therapists' modelling. Others may never use what they
learn outside the therapist's room, a problem frequently seen in those using
augmentative speech resources. The patients' learning patterns will differ,
and this will influence the mode and the duration of therapy. A productive
learner may invent new applications and require therapeutic assistance only
in refining his technique. The counterpart of the productive learner is a
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patient who learns a particular skill stepwise without automatic elaboration
to new material or untrained situations; it is not self-evident for this patient
that the trained skill is useful in a communcative situation.

Having insight in a creative use of communicative abilities is extremely
important in the case of global aphasia. Usually much time is spent in
therapy on communication aids, such as a communication board or a
language pocket book. However, the use of that speech supporting means in
everyday life remains a large problem for the greatest part of the patients. A
diagnostic protocol, especially suited for patienfs with a global aphasia, is
developed by Van Mourik et al. 1992: the Global Aphasic
Neuropsychological Battery (GANBA). Selection of patients with a global
aphasia for therapy is one of its main aims. Regularly there is a discrepancy
between formal testing and the functional situation. Ecological valid tests are
one step to cover these functional performances but these remain limited to
the therapist's room during a test session. A functional scale, with the same
complementary role the functional scales have in linguistic research, could
give additional information about the mnestic, executive and attentional abi-
lities of the patient during therapeutic sessions and daily life activities.

In conclusion, there is no full understanding yet of fthe mechanisms
underlying aphasia and cognitive impairments in terms of coexistence,
cause-consequence and dissociability of functions. Nevertheless, it seems
valuable to integrate the knowledge of cognitive rehabilitation in the setting
of the speech therapist since the problems the disciplines have in common
require a united approach. The knowledge of cognitive rehabilitation is still
based mainly on trauma patients and less on the aphasic population.
Occupational therapists have a lot of experience in the field of cognitive
rehabilitation. These experiences are very useful when we consider
maximising conditions. In this regard co-operation may be fruitful.

I Maximising conditions

The aim is to arrange conditions under which optimal therapy can take place
(see Van Harskamp & Visch-Brink 1989). There might be severe problems
in basic abilities required for a successful therapy such as disorders in vision
and hearing. One has to be attentive, where correction of those deficits by
the adjustment of mechanical aids is possible. An inappropriate set of
dentures f.i, may reduce the clarity of speech.

Factors such as a lack of motivation or/and a serious depression will also
impede structural therapy; intensive guidance during some months is often
required to help the patient in improving his mental state (see also Benson &
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Ardila 1996). For some patients, an adaptation of the language therapy with
the focus on successful tasks might give support,

Especially patients with an anterior nonfluent aphasia would be
susceptible to depression, partly caused by the mismatch between the
intention to communicate and the poor way they can express themselves,
Patients with a posterior fluent aphasia might be not motivated for therapy
by an anosognosia: an unawareness of their speech problem. Their aphasia is
rather a problem for the family than for themselves. The speech therapist
should cautiously heighten the patient's attitude, if improvement from
structural therapy is expected. Maximising conditions can be a major effect
of the guidance and support of the patient.

1V Exploratory therapy

The definite decision on the goal of therapy and the method of intervention
needs an exploratory stage. Therapy as an interactive process between
therapist and patient requires an experimental stage in which therapist and
patient can check their expectations by practical experience. The patient has
to be introduced to the conditions of structural therapy before it actually
starts. The speech therapist has to become acquainted with the patient in a
therapeutic situation. For maximum effectiveness, techniques, methods and
material used in therapy must be matched to the patients' specific problems
and personality. Even in case of an already selected therapy program, if is
important to assess the degree of difficulty within the therapy program. Tests
are predominantly made to detect the disorder; seldom their specificity is
such that they fit in seamlessty with the therapy (Lesser & Milroy 1993).

Systematic observations in therapeutic situations may reveal how a task
is performed, what kind of cueing technique is useful, what material of
which difficulty grade is appropriate, and which communicative channel
should be relied on. The patients with aphasia, for their part, 'should, severity
of communication disorder permitting, be involved actively in the deciston
about the focus of therapy, and insights offered should be interpreted and
taken seriously' (Byng 1995).

The dynamics of the interaction between patient and therapist is another
aspect, which should be paid attention. Experience with the patient's
performance on the tasks required may give the therapist clues for the most
useful feedback, f.i. repetition or semantic elaboration. Such observations are
the more important since the consistency of giving task-directed feedback
might be an important variable for the therapy outcome (Nickels 1997).
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The shaping of the general feedback, the way the therapist react in
appreciating the patients' performance, is another aspect of the interaction,
which should be evaluated in the exploratory stage. Time and nature of
general feedback is described as determining the structure of the therapeutic
sessions (Simmons-Mackie et al. in press).

Trial and error in diverse therapeutic sitvations is needed to develop a
detailed therapy planning. Such an exploratory therapy is necessary to avoid
being too self evident in choosing a treatment method and a therapeutic
approach.

Structural therapy

Goals and levels

Communicative goals must be specified before structural therapy is begun.
The specification must be functional: "In all things related to rehabilitation,
however, one must stay in touch with the pragmatics and constraints of the
real world" (Howard & Patterson 1989). An essential part of goal setting is a
description of the patient as an interactive partner in language during daily
life situations. The patient's wishes (e.g. to shop on his own), and the
therapist's expectations are both taken into account. Evaluation of functional
communication is an important part of the Therapy-oriented diagnosis.

At the same time such a description of the expected communicative
behaviour after therapy is extremely complex. That is why the formulation
of the expected level has to be restrictive, [eaving a blank for modification.

In Structural Therapy one can recognise three levels: specification,
integration and generalisation (Figure 1.2). These substages reflect the
therapeutic approaches until the moment the patient has developed the best
possible personal and communicative strategy in various situations. The aim
is to maximise the possibilities at a linguistic level or to teach the patient
how to use communication means, which are complementary to speech
(specification). At a later stage, the patient must be assisted in handling
verbal and nonverbal strategies to exchange information (integration).
Strategies, which are not successful, are corrected and the patient should be
prepared to communicate with a naive partner (generalisation).
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basic skills

Specification

integration ———— | communicative strategies

conversational interaction

/ with partner

Generalisation—___

communication in daily life

Figure 1.2. Levels in structural therapy

From the 267 patients with a stroke-induced aphasia, who were under the
care of the Rotterdam Aphasia Foundation during its first years, an advice
for structural therapy was given for 151 patients (57%). For the remaining
patients the advice was restricted for guidance and support, a small
proportion of patients received therapy later on.

From the total group receiving therapy, therapy was completed in 94
patients. From the other group of patients the therapy was stopped due to
serious iliness, death or diminished motivation.

Structural Therapy pursues goals in the following areas: basic skills,
communicative strategies, conversational interaction with partner, and
communication in daily life.

Basic skills

Improvement of skills, which may be relevant to the patient as a
communicator in daily life, is the main goal. The patient must become aware
of his abilities at the level of the linguistic components of speech: syntax,
phonology, semantics and/or at the level of augmentative speech resources:
gestures, drawing, writing, pointing to pictures or written words. If the goal
of therapy is to restore spontaneous speech, linguistic skills are emphasised.
Augmentative speech resources are introduced only when speech as a
channel of information transfer is expected to remain highly defective.
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The use of augmentative speech resources may well be unfamiliar to the
patient and impose restraints on the expression of individual needs and
feelings. This concerns especially those communication aids, which have
fixed notions as a communication board or a language pocketbook. This is
also true for more productive channels such as gestures, drawing, and
writing; an aphasic patient is not able to learn f.i. a fully developed gestural
language because of its highly complex grammar. Moreover, concomitant
disorders such as loss of motor skills, which are required for the use of
augmentative speech resources, may impede adequate use.

The choice of therapeutic approaches directed to linguistic components
or augmentative speech resources depend for a great deal on the severity of
the aphasia; the level of the comprehension disorder seems to be decisive.

When the therapy focuses on linguistic skills, assessment that is directed
toward uncovering the underlying deficit is often required (see Formal
assessment). However, an in-depth analysis of the disorder in terms of
cognitive neuropsychology is not always a guarantee for finding a therapy
design (Howard & Patterson, 1989).

Connnunicative strategies

The patient must integrate his basic communicative skills to produce an
information-carrying message, The speech therapist arranges various
situations that permit patients to develop strategies for facilitating
information transfer. Patients must become aware of their abilities through
experience. Therapy leads to optimising verbal strategies or alternative
systems in the context of a structured communicative situation, as advocated
in PACE therapy (Davis & Wilcox 1981; Carlomagno 1994). The main
objective is to increase success in exchanging information. Functioning at
discrete linguistic or nonlinguistic levels is of value only in relation to the
information value of the utterance. F.i. a syntactically ill-formed utterance
with adequate semantic structure might be successful in a functional context
(see Kolk & Van Grunsven 1985); numerous syntactic self-corrections or a
slow and effortful production of complete sentences may decrease the
listener's attention.

The aim of this therapeutic level is to change unsuccessful
communicative strategies. The role of the speech therapist is to arrange
communicative situations to optimise patients’ use of their abilities, to
observe patients' communicative behaviour, and to model effective
communication strategies. However, there are some pitfalis. The
'unproductive learner' patients often simulate modelling the speech therapist
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without really choosing that kind of behaviour, with the result that they use
this behaviour even in situations in which another strategy would be better,
The therapist must help them fo develop flexibility in selecting
communicative strategies appropriate to the particular situation. The time
required for information transfer and the clarity of the message are measures
of the success of therapy. Successful therapy essentially means that a patient
knows his communicative limits and tries to find the best strategies to
convey his message and to receive messages from his conversational partner.

Conversational interaction with pariner

As the patient and his conversational partuer adjust to the linguistic
handicap, they learn how to resolve blockades during conversation. Therapy
leads to mastery of verbal strategies or alternative systems in the context of a
structured communicative situation. During this stage of therapy, the partner
may actually be more involved in the therapy than the patient. Better
comiunication in daily life often has its roots in the changed behaviour of
the partner. Therapy may increase the understanding of family members and
friends of the nature of the patient's problems. Perceptions of spouses'
problems were more concordant in a treated than in an untreated group
(Shewan & Cameron 1984). The treated group aiso appeared to have learned
more ways to communicate with aphasic patients, such as rewording
sentences and assisting with word retrieval problems, than the untreated
group.

In our experience, guidance and counselling is not enough to facilitate
the communicative interaction between the partner and the patient. Many
observations of patient and spouse in a verbal communicative interaction are
necessary to assess the problems, which may arise, and to determine the
limits and the terms of adequate assistance. The recently developed methods
for Conversational Analysis are in tune with this functional goal (Booth &
Perkins, in press).

Communication in daily life

In daily life situations, speech therapists may guide patients in situations
such as shopping, using the telephone, and writing or reading a letter or a
postcard. Therapists also can help people to use communication aids
creatively in everyday life. Clinical experience has suggested that there is a
great discrepancy between the use of augmentative speech resources in
therapeutic settings and in natural environments. Patients sometimes do not
recognise the communicative value of a communication aid, and further,
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lack flexibility, not necessarily a consequence of the aphasic disorder, but
possibly a consequence of brain damage (Verschaeve & Van Mourik 1992).
F.i. in the Netherlands a Language Pocket Book (‘Taalzakboek’, de Vries
1989) and a Conversational Book (‘Gespreksboek’ Verschacve 1998) are
developed as aids for communication in daily life. These books provide
words and pictures organized by semantic categories. For an adequate use,
the aphasic person’s conversational partner must play an active role, asking
questions about the patients’ intention (see Verschaeve & Wielaert 1994).

The limits of therapy

When a patient achieves less in therapy than had been expected, the therapist
should try to figure out why, beginning with a re-evaluation of the choice of
therapy. In reference to the results the initial decisions about goal and
method of therapy have to be reconsidered, f.i. in a single case description
(Wielaert 1997). The failure of model-inappropriate therapy has been
demonstrated by Nettleton and Lesser (1991), who provide a strong
argument for a detailed model-based language assessment as a prerequisite
for planning therapy. However, an analysis of the language deficit alone is
not necessarily sufficient. Extralinguistic factors also influence the
effectiveness of Structural Therapy. Thus, multi-axial evaluation is
necessary, both to reconsider any disturbing circumstances and to refocus the
patient's clinical picture. Such a review should be conducted at each turning
point during the course of Structural Therapy to prevent at the end of therapy
a bewildering gap between expectations and the actual level of progress.

As important as specifying the skills that respond to treatment is the
enumeration of unreachable speech levels. Patients must be guided in both
directions: Their awareness of optimum communicative skills and
acceptance of the fact that some situations will be too difficult to manage
without help. The wish to read the newspaper or a book is unrealistic for
most patients, even those who are labelled as nonaphasic by a diagnostic test

battery.
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Concluding remarks

Our approach to aphasia rehabilitation is presented, resulting from many
years of clinical experience. The Aphasia Foundation Rotterdam was
designed to simplify diagnostic procedures and to stimulate the development
of new therapeutic techniques. With the extension of diagnostic tools in the
domain of cognitive neuropsychology and neurolinguistics, test results began
to influence therapeutic decisions. Newly developed therapeutic approaches
required specific selection criteria, which were then reflected in assessment,
Our enthusiasm for Structural Therapy based on forinal analysis of the
language disorder initially diverted our attention from the patients’ psychoso-
cial and medical realities. However, in clinical practice the impact of
psychosocial factors on the success of therapeutic methods was so great that
we were required to affirm the importance of checking these essential
features.

The axes system provides a starting point for the selection of aphasic
patients for Structural Therapy. The complex of features described on the
various axes might predict the effect of remediation on the patient's
communicative level in daily life.

The assessment of the aphasia syndrome (Axis I) has been well
developed since the founding of the Aphasia Foundation Rotterdam, because
standardised test batteries and tests for subcomponents of the aphasic
disorder have become available. Detailed assessment in terms of cognitive
neuropsychology often leads to a hypothesis about the effect of model-based
therapy.

Clearly somatic condition and neurological status (Axis II) influence the
course and duration of therapy. Well-described systematic speech therapy
that is directed at improving the patient's communicative level succeeds only
if therapy is not frequently interrupted by illness,

Knowledge about which neurological and neuropsychological
disturbances (Axis III) are relevant for aphasia therapy is limited. F.i. we
lack clear insight into the impact of neuropsychological disorders on speech
therapy. As a first step, the Rotterdam Aphasia Foundation has directed
attention fo patients with global aphasia, to determine the weight of
neuropsychological factors for several types of treatment,

One of the most difficult factors to assess accurately is the extent to
which psychosocial stressors, personality, and social circumstances (Axes IV
and V) affect selection of patients for Structural Therapy and development of
appropriate approaches to therapy. We recognise that it is hard to make
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generalisations. It is not always easy to defect relevant features such as
depression, which may greatly influence both the patient's motivation for
therapy and his functioning on cogaitive tasks, including language.

Despite its uncertainty the axes system appears to be clinically useful.
Using this method of describing patients, we are in a better position to
identify favourable conditions for Structural Therapy. Previously, the
decision-making process was opaque for people who did not know the
patient personally. It became clearer when pre-therapeutic assessment was
divided into well-described subcomponents and subgoals of therapy were
recognised. For insiders, the system gives structure to the stream of
information and provides an opportunity to note the patient's life situation.
For outsiders, the system clarifies the arguments that supported the decision
for a specific therapeutic approach,

New developments in pre-therapeutic assessment will be reflected in the
system; executive control functions (Glosser & Goodglass 1990) may be an
indispensable issue in relation to the success of Structural Therapy.
Refinements in the selection criteria for specific therapeutic approaches will
also be incorporated in the axes system for individual patients.

The main goal of evaluation and of aphasia therapy is to establish
adequate communicative abilities in daily life. However, our knowledge
about the essential aspects of communication is limited. We believe that
"Still there are very few tools to measure the ability to communicate”
(Frattali 1992). The available scales for measuring functional
communication do not provide an in-depth analysis of important
communicative features. The most devastating aspect of aphasia is its
resultant difficulties with the {ransactional and interactional functions of
language (i.e., the content-bearing aspect and the social aspect, respectively;
see Brown & Yule 1983). A realistic therapy program must take those
functions into account. To that end, aphasic patients must be observed in
different communicative situations. Patients with residual aphasia, however
minimal, continue to complain about their inadequate functioning in
conversation. Knowledge of why they fail might help us to elaborate on a
workable definition of functional communication. At the same time we must
realise that, especially in the field of communication, remediation has its
limits. "The linguistic meaning of an uttered sentence falls short of encoding
what the speaker means" (Sperber & Wilson 1986). Aphasia Therapy may
relieve the impairment on a linguistic level and the disability to use
recognizable words, the handicap of not being able to enjoy language as a
sensitive speaker and hearer will often remain.
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Introduction

The appearance of recurring utterances (RU), repetitive invariant speech
units, should be the most significant linguistic marker of the expressive
speech of patients with a global aphasia (Stachowiak et al. 1977; De Bleser
& Poeck 1984; Haas et al. 1988; Van Harskamp et al. 1995). This is
especially true for Consonant Vowel Consonant Vowel (CVCV) RU fi.
/mumumu/ or /to.to.to./ (Poeck et al. 1984, De Bleser & Poeck 1985). Other
types of RU are: repetitive neologisms, real words and short utterances
(Blanken & Marini 1997).

RU as concomitant with a Broca's aphasia are mentioned by Alajouanine
(1956), Code (1982), Stevens (1989) and by Blanken, Wallesch and
Papagno (1990), and date right back to the patient Leborgne with the
repetitive utterance 'tan tan', described by Paul Broca himself,
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For a number of those patients, this classification may be due to a flattered
picture of language comprehension, merely based on clinical perception
(Lebrun 1986).

RU do not seem to occur exclusively in patients with a pure aphasia, An
additional speech motor disorder such as oral apraxia' and speech apraxia® is
also reported as a possible source of CVCV-RU in aphasic patients (Poeck
et al. 1984; Stevens 1989; Bianken et al. 1989; Blanken et al. 1990). The RU
of patients with an oral apraxia in combination with a Broca's aphasia
should be supetficially similar to the CVCV-RU of patients with a global
aphasia, but show more phonemic variation (Poeck et al. 1984). Patients
with RU and speech apraxia should have a relatively preserved writing
(Blanken et al. 1989; Blanken et al. 1990). The fact that the RU of the
patients described by Blanken, Wallesch and Papagno (1990), did not arise
in writing led to the suggestion that non-lexical speech automatisms in
Broca's aphasia were generated at the level of modality-specific planning of
articulatory movements.

The RU of patients without a dissociation between oral and written

language, more often observed in patients with global aphasia than in
patients with Broca's aphasia, may be due rather to a lexical deficit than to a
phonetic planning disorder. The disorder should be localised at a more
central linguistic level. Even in those patients, the involvement of an
apractic component in the origin of RU is not excluded (Blanken et al. 1989;
Blanken et al. 1990). An argument in favour of the contribution of speech
apraxia to the occurrence of RU might be that there is neurolinguistic
evidence for an increase of motorically easier articulations in RU together
with a reduction of articulations which are motorically more complex (Code
1989).
It is commonly agreed that RU may only minimally improve even by
intensive speech therapy (Stachowiak et al. 1977; Poeck et al. 1984). The
existence of apraxia as a concomitant disorder is mentioned as a negative
factor in this respect. Alajouanine (1956) pointed to the combination of RU,
aphasia, and oral apraxia in non-improving cases.

1 'disturbed voluntary movements of the jaw, lips, face, and tongue' (Jobns & Lapointe
1976).

2 'a specific difficulty in performing the oral acts in ariiculating speech sounds and ordering
them sequentially into words' (Darley 1964).
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More recently, Stevens (1989) indicated that severely apractic aphasic
patients are considered not to be appropriate for traditional treatment
methods. However, previous experience showed the effectiveness of
Melodic Intonation Therapy (MIT; Albert et al. 1973) as a therapy with a
restraining influence on RU (Van Eeckhout et al. 1981; Van der Lugt-Van
Wiechen & Visch-Brink, 1989).

The traditional goal of MIT is to elicit comprehensible spontaneous
speech in patients with a nonfluent Broca aphasia and no evidence of
bilateral brain involvement. Other criteria: diminished articulatory agility,
effortful initiation of speech production, poor repetition even for single
words, and relatively good auditory comprehension (Report Therapeutics
and Technology Assessment Subcommittee 1994). The basic idea is that
activation of the right hemisphere via intoned sequences and rhythmic
handtapping would facilitate the left hemispheric functions for the
production of propositional speech. The intoned sequences are based on
spoken sentences.

Clinicians have been reported to use the technique as an intervention for
speech apraxia (Sparks 1981). In the treatment of patients with an isolated
speech apraxia, it has been shown that success of MIT can be found in the
efficacy of pacing and rhythmic stimuli on the temporal ordering of
articulatory movements (Dworkin et al. 1988). For severely apractic-aphasic
patients, locked into a verbal motor loop, another therapy method, in which
some elements of MIT were involved, such as rhythmic handtapping,
appeared to be useful too; Stevens (1989) reported successful application of
Multiple Input Phoneme Therapy (MIPT). Repetition of intoned sentences is
involved in several procedures, developed for the treatment of patients with
speech apraxia, labelled as Melodic Apraxia Training (Smith & Engel 1984)
and Prosodic Subsystem Treatment Hierarchy (Dworkin 1991). Rhythmical
handtapping accompanies the Multiple Input Phoneme Therapy, designed
by Stevens (1989) for the severely apractic-aphasic patient.

Since the presence of a speech apraxia as an additional disorder is
denoted as being responsible for the occurrence of RU in aphasic patients
(Blanken et al. 1990), the MIT as a therapy for RU might be useful. Van der
Lugt-Van Wiechen and Visch-Brink (1989) found various recovery patterns
after .application of MIT in patients with a nonfluent global aphasia
accompanied by RU (N = 6). In five out of six patients the RU disappeared.
In two patients the disappearance of RU was followed by the appearance of
spontaneous speech, consisting of frequently used concrete content words.
In the context of adequate volitional speech both patients showed some
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signs of a speech apraxia: groping articulatory behaviour and struggle for
the first consonant.

The MIT seems to be promising for aphasic and apractic aphasic
patients in relation to the disappearance of RU. However, no detailed case
report is available where the change in the patient's oral speech by the
application of the MIT in the chronic stage is represented in the results of a
linguistic test battery. In the case description we present, MIT was
successfully administered to an aphasic patient with exclusively RU in the
context of relatively preserved writing and moderately disturbed language
comprehension. The RU were still present 10 months post onset. After four
weeks of MIT the RU disappeared entirely to be replaced by
comprehensible speech with phonemic paraphasias. A detailed description
of the patient's linguistic performance before and after the intonation
therapy may provide evidence on the origin of RU and contribute to the
refinement of the selection criteria for the application of MIT.

Case Report

The subject of the study is patient AL, a right-handed 62-year old retired
chartered accountant, After eight months the patient visited our outpatient
clinic for the first time, The neurological, neuropsychological and
biographical data are represented following a multiaxial evaluation system,
described by Van Harskamp and Visch-Brink (1991) and by Visch-Brink et
al. (1993). The system is used to consider the therapeufic possibilities not
only with regards to the aphasia but aiso to other factors that may influence
the efficacy of therapy.

Axis 1 Aphasia syndrome

Initially, the patient was mute, spontaneous writing was his only channel for
communication, which is unusual. There was a severe language
comprehension disorder. The patient could not answer yes/no questions
accurately. At the point of discharge from the hospital (after three weeks),
auditory comprehension had improved. Responses to yes/no questions were
more reliable than in the initial stage. In spontaneous speech the patient
started to develop repetitive sounds, denoted as RU. The aphasia was
initially classified as a global aphasia. A more detailed description of the
patients’ performance on the different linguistic tasks showed that the
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qualification 'Broca's aphasia with oral apraxia and speech apraxia’ was a
more precise description of AL's language disorder.

Axis IT Physical condition

The CT scan showed an infarction of the median cerebral artery, which also
affects the basal ganglia, the outer part of the putamen and a part of the
nucleus caudatus (Figure 2.1).

Axis I Neurological and neuropsychological disturbances

A complete right-sided hemiparesis disappeared rapidly, leaving only a
slight disturbance of skilled movements and a slight right-sided facialis
paresis and a mild buccofacial apraxia. Detailed neuropsychological
examination took place eight months post onset. His motor behaviour on the
left side and his performance on constructional tasks were slightly
disturbed. RU distorted counting from 1 to 10 and naming of the months of
the year and days of the week. Raven's IQ was 115, Calculation was correct,
which is rematkable. Visuo-spatial functions and non-verbal memory were
intact.

Axis IV Psychosocial stressors
The patient's wife died two years before.

Axis V Social circumstances

The patient had one child. There were only a few social contacts; the patient
was characterised as a man who spent a lot of his free time on his job. A few
years before his stroke the patient stopped working and lived on his means,
being active in investments.
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Figure 2.1 CT scan data AL, one year post onset
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First Language Examination

The severity and type of aphasia was measured eight months post onset,
with the Akense Afasie Test (AAT; Graetz et al. 1992), The results are
presented in Table 2.4. The AAT has subdivisions for all major language
components: Spontaneous Speech, Repetition, Written Language, Naming,
and Comprehension. Also the Token Test forms a separate part of the AAT.
Spontaneous Speech is rated on six scales with six points each:
communicative ability, articulation and prosody, language automatisms,
semantics, phonology, and syntax. The subtest Written Language consists of
reading aloud (W1), putting together words and sentences to dictation from
letters and words (W2), and writing to dictation (W3). The Comprehension
subtest includes auditory and visual comprehension. For each item in the
linguistic subtests four-point scales are used, the scale points being defined
by linguistic categories.

In all oral verbal tasks RU appeared with a stereotypic intonation
contour, mostly non-meaningful concatenations of CV or CCV syllables
with some variation in vowels and consonants. When the RU are considered
as linguistic units at word level, AL's speech may be characterised as
nonfluent, because of his effort saying the first consonant, pauses between
the RU, and the limited number of RU in a response. The patient was
annoyed by the fact that he could express himself only by RU and usually
gave up trying after two or three attempts to fulfil the task. The best results
were achieved in Oral Reading (W1: 18%), followed by Repetition (9%).
Some responses in Reading aloud and Repetition resembled the target; the
initial consonants were particularly likely to be wrong: ¢.g. Reading aloud
'paal / pa.l /' (pole): / tra.l, tra.l, tra.l/; 'dienster / dinstor /' (servant): /
tri.nster /; Repetition 'mond / mont /' (mouth): / o tron tront /; 'kwarts /
kvants' (quartz): / trarts, tras /; 'kano / ka:no: /' (canoe): / tra:to: /; "piloot /
pizlo.t /' (pilot): / tiztro.t /. As is shown in these examples, the word initial
consonants were nearly always without exception replaced by /te/ or /t/.
Words of more than two syllables were totally deformed. Some examples:
'voetbalschoen' / vutbalsyun / (footballboot) became / tiito:troto: / (Oral
reading); "telefoon' / te.lofo.n / (telephone) became / tototota / (Repetition).

In Spontaneous Speech the patient said one single understandable
content word to complete the question from the examiner: "You are born
in....." /Amsterdam/. The remaining answers consisted of 'yes'/no' or RU,
which showed less variability than in Reading aloud or Repetition. An
example of the Spontaneous Speech before therapy is given in Figure 2.2.
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Int. Woont u hier? (Do you live here?) AL nee (No)
Int. Waar komt u vandaan? (\Where are you from?)
AL /ot oto:toto: totof
Int. Rotterdam?
AL, /tautoy/
Int. Dar niet (Not rightly)
AL /a: tauto/ (emphasized)
Int. Moet ik even kijken? Uit Mijdrecht? (Shall I have a look? From Mijdreciu?)
AL /tototam/
Int. U bent geboren in...? (You are born in... 7}
AL Amsterdam
Int, Prima ja, daar heeft u ww jeugd doorgebracht
(Yes okay, there you spent your early youth)

AL jaja (yes)
Int. En wat is uw beroep? (And what is your profession?}
AL /rot et roto: hat ta taute: to ti: tautoy/
Int. fun...Hoe lang heefi u last met het spreken? (Since when do vou have speech problems?)
AL [toto: toto te: to: tototo/
Int. jaja (ves}
AL /o todo: o toto:/
Int. Kunt u het opschrijven? (dre you able fo write it down?)
AL ja (yes) (writes: ‘een maand nog 7°) (*a month still 7°)
Int, Even kijken hoor...zeven maanden (Let's have a look... seven months) AL ja(yes)
Int. Heeft u meteen therapie gekregen? (Did you got therapy immediately?) AL ja (yes)
Int. In Mijdrecht of eerst ergens anders? (In Mijdrecht or initially elsewhere?) AL nee (o)
Int. Niet in Mijdrecht? (Not in Mijdrecht?) AL nee (no)
Int. Nu ook niet in Mijdrecht? (And still not in Mijdrecht now?) AL nee (no)
Int. Waar nu? (Where now?)
AL /iro toito: trato: to:/
Int. Kunt u het opschrijven? (Can you write it down?)
AL (writes: ‘Dordrecht’)
Int. 1k zie het al, Dordrecht (1 already undersiand, Dordrecht) AL ja (yes)
Int. Ja, en wat is de naam van de logopedist?

(Yes, en wat is de naam van de speech therapist?)
AL (writes; ‘Niem”)
Int  Niem lees ik (1 read Niem)
AL nee (no) (writes: ‘Siem, Myra’) (correct)

Figure 2.2 Spontaneous Speech AL, before MIT-therapy, eight months
post onset,
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/to:/ and /to/ were the most frequently occurring syllables, respectively 31%
and 25% of the total number of syllables (55) in non meaningful utterances,
but not the only ones. Other consonants were /r/ and /d/, other vowels /a/,
fa:l, Ial, faul, fidf, fe/. The responses in Naming were similar fo the RU in
Spontaneous Speech: 'koffer / kofor /' (suitcase) became: /tra:tototo:to:/ nee
(no)/. It was noticeable that in all tasks requiring oral speech nearly every
response started with a /t/, as in the attempts to say single monosyllabic
words.

The best performance was obtained on tasks, which did not, or only
partly, require oral verbal output; the Token Test, Comprehension, and
Writing (that includes Reading aloud). A psychometric comparison between
the AAT-subtests showed that Naming and Repetition were most severely
disturbed, indicating a severe disorder. There was a significant difference
between both of these tasks and Comprehension, Writing, and the Token
Test respectively. The Token Test results pointed to a mild disorder,
Writing and Comprehension were moderately disturbed. Without doubt
Spontaneous Speech was severely disturbed similar to Naming and
Repetition.

The patient was classified (ALLOC) as 100% Global aphasia.

Diagnostic Problems

Considering the fact that the patients' speech disorder was denoted (AAT-
ALLOC diagnosis) as a global aphasia, it is remarkable that there is a
discrepancy between the tasks, which require oral output and the other parts
of the AAT. Generally, the classification 'global aphasia' is reserved for
patients with a severe output disturbance (nonfluent), an equally severe
disturbance of comprehension, and little or no ability to repeat, read, or
write (Benson 1979), A search in the literature revealed that the patient's
results on the Token Test, Comprehension, and Writing were not
comparable with "Globals with CV-RU" (Poeck et al. 1984) and "Globals
with speech automatisms (RU)" (Blanken et al. 1990} (Table 2.1).

In both groups of patients with RU, there is not a single patient who equals
AL in the performance on the AAT-subtests Token Test, Writing, and
Comprehension, This is especially true for the Token Test and Writing,
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Table 2.1. Comparison of AlL's performance on subtests AAT with
global aphasics with RU, mentioned in the literature (percentiles)

Token Test Writing Comprehension

CV patients* median 13 8 15

(N=8) range (6-29) {8-27) (1-24)
Globals with median 16 5 15

speech automatisms** range (2-31) (5-23) {4-38)
{N=22)

AL (8 months postonset) 67 44 42 .

AAT = Akense Afasie Test, RU = Recurring Utterances
* Poeck et al. 1984, ** Blanken et al. 1990

If we put the results of AL on those AAT-subtests next to the data of Broca's
and Global aphasics from the Dutch AAT standardisation (De Bleser et al.
1991), we have to conclude that the AAT-results of AL are more
comparable with the Broca's than with the Global group (Table 2.2).

Table 2.2, Comparison of AL's performance on subtests AAT with the
Dutch norms for Broca’s and Global aphasia (raw scores)

Token Test* Writing Comprehension

(50} (90) (120}
Broca aphasia median 34 42 835
{N=30) range (1-50) {5-85}) (55-114)
Global aphasia median 48 3 62.5
{N=30) range {20-50} (0-50) (0-94)
AL 22 44 79

AAT = Akense Afasie Teslt
* Number of errors

A plausible explanation of the appearance of RU in the context of relatively
good performance on verbal Comprehension and Writing may be the
presence of an apraxia as a concomitant disorder to Broca's aphasia. The
neurological examination of our patient revealed a slight oral apraxia. The
performance of AL in non-verbal oral movements in a series of orders from
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'Stick out your tongue' to 'Click your tongue', described by De Renzi,
Pieczuro and Vignolo (1966), was easy to assess, all the more since his
auditory comprehension was only moderately disturbed. The observed
variation in AL's RU should be typical for an oral apraxia combined with a
Broca's aphasia (Poeck et al. 1984). Such a disorder should lead to the
production of 'a very limited set of phonological neologisms, which have a
superficial similarity to CV RU'. The authors emphasise that the RU of
patients with a Broca's aphasia and an oral apraxia show more variety of
vowels and consonants than the RU of global aphasics, which is true for our
patient.

The presence of speech apraxia seems hard to establish in patients with
well-articulated nonpropositional speech in a variety of linguistic tasks. The
main clinical signs of speech apraxia are: articulatory breakdowns,
inconsistent etrors with substitutions and distortions, slowness of speech,
dysprosody, visible and audible groping articulary behaviour, frequent
errors in the initial consonant(s) of the word, and self-corrections (Dworkin
1991; Rosenbek 1993). However, both in oral and in speech apraxia there is
a disparity of performance between the production of automatic and
volitional oral behaviours (Darley 1982; Square-Storer & Roy 1989).
Consequently the signs of speech apraxia that can be found in
communicative words are not necessarily present in automatic speech like
RU. So far as the AAT-scores are concerned, AL is comparable to a patient
(case Vi), described by Blanken, Wallesch and Papagno (1990), with speech
automatisms and speech apraxia, denoted by the ALLOC classification
system as 100% Broca's aphasia (Table 2.3).

Table 2.3. Comparison of Al’s performance on AAT with a patient with
a Broca's aphasia and a verbal apraxia, mentioned in the literature
{percentiles)

Token Repetition Writiﬁéﬁﬁé}ﬁi»hg Compre-

: . Test* .. _hension
case VI 74* 16+ 54** 9%+ 41+
(Blanken et al. 1990)

AL 67" LSt A A LAY

AAT = Akense Afasie Test
* = mild impairment, ** = moderate impairment, *** = severe impairment
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Like patient VI, described by Blanken, Wallesch and Papagno (1990), AL
performed Writing to dictation (word level) rather well (Table 1), no RU
were observed here. Moreover, in Spontaneous Speech, AL sometimes
succeeded in writing a correct content word instead of a spoken RU, e.g. he
wrote down 'registeraccountant’ (chartered accountant), responding to the
question "What is your profession?" after the oral production of / rot ot
roto: hat te tauto: ta ti; taquto: /.

A discrepancy between Writing and Oral speech in favour of Writing is
one of the features that figure in the diagnosis of speech apraxia (Lebrun
1989). Also the tendency of AL to start his RU with a /t/ may be interpreted
as a sign of his speech apraxia. Sugishita et al. (1987) observed this
behaviour in two patients with a pure speech apraxia. The patients could not
prevent the tip of the tongue from rising up to the alveolar and post-alveolar
region. Their conclusion was that problems with the inhibition of the tongue
were a specific feature of speech apraxia.

Summarising, we may conclude that AL shows in broad outline the
characteristic profile of Broca's aphasia. Verbal Comprehension is mild to
moderately disturbed in contrast to the severe disorder on tasks that require
oral verbal output. Those tasks elicit RU. Several observations point to the
fact that an apraxia (see discussion for interpretation) in combination with
an aphasia is the source of AL's defective oral output: the observed variation
in the CV-sequences together with the relatively good performance on
Writing and the preference of AL to start his words and utterances with an
"easy to articulate" consonant as the /t/,

Therapy

Therapy pre-MIT

In the first months post onset, the main topic of therapy was family
guidance, given by a private speech therapist. A therapy in which the patient
had to read and to repeat minimal pairs of words, often used for the
rehabilitation of speech apraxia (Deal & Florance 1974) appeared to be
unsuccessful. Up to eight months, aphasia therapy was directed towards
alternative modes of communication such as gesturing, pointing and
writing, to give the patient the opportunity to communicate without the use
of oral speech. Writing in particular was preserved relatively well and
therefore useful as a communication aid.

66



Melodic Intonation and Recurring Utterances

However, the patient refused to consider those communicative channels as a
real possibility for communication.

MIT

The patient's primary wish was to achieve adequate oral speech, frustrated
as he was by his defective utterances and ashamed by his inadequate verbal
production. The level of AL's comprehension strongly gave the impression
that the patient should be able to express himself more adequately, if he
could get rid of the RU. Therefore our goal in therapy was the deblocking of
adequate content words in spontaneous speech by elimination of RU. The
expectation was that MIT-therapy (see Figure 2.3) would diminish the
influence of speech apraxia on Al's oral speech, which would possibly
imply that the RU should disappear and agrammatic speech should arise.

Levell
Clinician hums melody pattern, aids patient in handtapping the rhythm.

Level
Clinician hums melody pattern and intones the sentence.
Patient hums, sings in unison participation, repeats the stimuli (with

handtapping).

Level TII
Clinician intones sentence, patient repeats the stimuli with delay (with

handtapping).
Clinician intones question about the sentence, patient answers.

Level IV
Clinician presents intoned sentence, senfence in "Sprechgesang" and in
normal speech. Patient joins in unison and repeats stimulus with delay

(handtapping disappears).
Clinician asks some questions about the topic of the sentence, patient

answers.

Figure 2.3 Melodlc Intonation Therapy, structure
Sparks, Holland, 1976
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Method

The Dutch version of MIT was used (Van der Lugt-Van Wiechen &
Verschoor 1987). The outline of the program corresponds on the whole with
the original MIT, designed by Sparks, Helm and Albert (1974) and
described extensively by Sparks and Holland (1976). The patient's tasks go
from humming of the presented melodic sequence to the answering of
questions in spontaneous speech. Steps in between are repetition of intoned
sentences, repetition of sentences in "Sprechgesang", and repetition of
sentences with a normal intonation contour. The program consists of four
levels of difficulty. The Dutch version differs in some points from the
American original;
Although Sparks (1981) maintains that predetermined sentences are not
preferable, sentences with a prescribed intonational contour are
included. To prevent perseveration in the patient's speech, the sentences
have been ordered with a great variety in intonation contour,
informational content, and syntactic structure.
The sentences within each level are thematically related. Topics are
daily life situations, Preceding the intoned sentences, the clinician reads
aloud a short introductory text.
Complex consonant clusters are avoided. There is a limited number of
syllables with a "schwa", which phoneme frequently occurs in spoken
Dutch. Sonorants are built in as much as possible.
During the first presentation of the sentences by the clinician, all words
are intoned with lengthened vowels. This appeared to have a positive
effect on repetition (Laughlin et al. 1979), The sentences are constructed
with as few articles as possible. This will facilitate repetition by
agrammatic speakers.

Course of Therapy

The MIT started ten months post onset, with a 30-minute session three times
a week. The duration of the first period of MIT therapy was four weeks (12
sessions).

Week I

Sentences of level I were presented: clinician hums melody pattern, aids
patient in handtapping the rhythm. The patient could immediately, nearly
flawlessly, imitate the melodic pattern. The first session was spent getting
used to the melodic pattern of a set of ten sentences.
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In the following two sessions the patient was requested to: listen to the
melodic pattern, hum with the therapist, hum after the therapist, listen to an
intoned sentence, and sing the intoned sentence with the therapist.

During the second session the patient appeared to be helped by written
sentences, an aid, which was applied during the rest of therapy. Both the
sentence and the melodic contour were visually presented. In three sessions,
Level { of MIT was finished and the transition to level I was made: patient
sings in unisone participation the intoned sentence and repeats the stimuli
with handtapping. When intoned sentences with words were presented, the
patient could sing together with the therapist 9/10 sentences flawlessly.

Week 11

This week was spent on excercising the sentences of level II. The patient
appeared to have problems with two succeeding consonants, even if they
belonged to succeeding words.

Week IIT

It was decided to build in words with sequences of CVCV syllables to
facilitate the pronunciation of consonants. Pauzes between words led to a
struggle with the initial phonemes of the next words and had to be avoided.
During the application of those CVCV sequences the patient appeared to
have difficulties with the function words, even in short sentences of three
words. The function words were perseverated in the following sentence or
omitted, At the end of this week the patient could repeat the presented
sentences rather well with retention time with the exception of some
function words.

Week IV

Because of the patient’s Broca’s aphasia, only multisyllabic content words
and agrammatic uiterances were presented to facilitate generalisation to
spontaneous speech. However, the therapist had to avoid the presentation of
two succeeding content words starting with the same consonant, because
this led to perseverations.

Week V
The patient suffered an epileptic attack, for which he was admitted to the
hospital for one week.
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Summarising: after four weeks of MIT-therapy, the patient reached level 11
(repeating the sentence), and the first step of level III (repeating the
sentence with delay). Utterances were adapted to the patient's capacities in
speaking i.e, agrammatic utterances and multisyliabic words. Repetition was
possible for AL in singing, in "Sprechgesang”, and speaking. Therapeutic
cues were written presentation of the sentence with marked stressed
syllables and visual presentation of the melodic pattern.

Evaluation of Therapy

After therapeutic intervention with MIT (six hours in four weeks), the
patients' progress was evaluated using the AAT, administered at 11 months
post onset. His performance was compared with the results of the first
language examination, eight months post onset (Table 2.4). Within a period
of six weeks, between the first administration of the AAT and the start of
the MIT; the patient did not receive any formn of speech therapy because of
organisational reasons and AL's holiday.

Table 2.4, Performance AL on AAT durlng recovery (percentiles, except
Spontaneous Speech)

g & D
0 a8 = w I i
=N — ~—
28 8 5 G 8 3 &
cr 5@ g H - g =
8 E El E g g
§§ g B g g 5 8
& 3% & 3 & £ &
"8 mpo 2: 1 0 1 0 0 0
11 mpo 14; 2 3 3 3 2 1
16 mpo 14: 2 3 3 3 2 1
43 mpo 18: 2 3 5 4 2 2
b g .
© £ ¥ 2 5 F
$ % E z go § 553 3
it ¢ £ ¥ £ 2 § 8¢ 3 ¢
8 mpo 67 9 44: 18, 58, 50 4 420 35, 47
11 mpo 60 168* 54: 30°, 66, 59 26° 33 46, 26**
16 mpo 80 16 490 22, 66, 59 32 19: 26, 16
43 mpo 63 34* 63 38%, 62, 76* 43* 50: 49, 51

AAT = Akense Afaste Test, mpo = months posi onset
* slgnificant Improvament in refation lo the preceding examination
** significant decling in relalion to the preceding examination
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The AAT psychometric evaluation showed that pre- en post MIT, AL's
performance on almost all subtests that he could fulfil without speaking,
was equal; the Token Test, auditory Comprehension and Writing to
dictation remained at the same level, moderately disturbed. There was a
significant decrease in visual Comprehension, which is difficult to interpret
in view of the auditorily and visually presented MIT-sentences.

These results contrasted sharply with the patient's functioning in the
tasks that required oral verbal output; the patient's performance improved
significantly in Repetition, Naming, and Reading aloud (W1). However, in
spite of the observed progress, Repetition and Naming remained severely
disturbed, Reading aloud changed from a severe to a moderate disorder. In
Repetition of words (Figure 2.4) improvement consisted of more items
(N=20) correct: before MIT only one item was correct, after MIT six items
were correct.

Before MIT After MIT

oost /o.st/ (east) correct correct
vla /vla:/ (custard) Mto troa troa/ ~N(Da:?

. mond /mont/ (mouth) /o trom tront/ correct
glas/ylas/ (glass) fatroatroatrat/  correct
storm /storm/ (storm) ftro tatrote traute/ /ro tront s

(correct) trom/

worst /vorst/ (sausage) ftro: trost trost/ correct
spreuk /sprd . k/ (saying) ftru troite trot/ fbro.ts tro.p/
kwarts fkvarts/ (quartz) ftrarts tras/ /krarts kratst/
psalm /pscihm/ (psalm) ftru troart tr/ fstram sran/
stronk /stronk/ (stump) ftronke/ fbo.t/
kitsch /ki.tz/ (kitsch) ftru tra:/ /si.t si.ts/
kano /ka:no:/ (canoe) fraitoy/ correct
puree /py:re:/ (mashed potatoes) Attt tratiz/ /mm pizje: tu dizje/
piloot /pi:lo.t) (pilot) ftistro.t/ correct
compagnie /kompani:/ (regiment) no response fkombatri:/
telefoon /te:lafo.n/ (telephone) ltetetota/ te:laso.n/
chokolade /30:ko:1a:da/(chocolate) ftotati:tw/ /ko:la:dan/
moderator /moidera:;tor/ (moderator}  no response /no:dadatar/
hepatitis /he:pa:ti:tls/ (hepatitis) 10 response /se:totasls/
metamorfose /meita:morfo:sa/ No response /fse:na:tose/

(metamorphosis)

Figure 2. 4 Repetition AL, before MIT-therapy, eight months post onset
and after MiT-therapy, eleven months post onset
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Moreover, there was more phoneinic resemblance between the stimulus and
the response after the application of the MIT; four- and five-syllabic words,
that the patient refused to repeat during the first examination, were more or
less recognisable. However, the most important improvement was that /tr/
and /t/, AL's "recurring" initial phonemes, observed in nearly every response
during the first examination, had disappeared. In Repetition before MIT 15
of the 20 words produced by the patient started with /t/, after MIT not one
response was observed, starting with /t/.

Improvement in Naming was seen particularly with monosyllabic words
and colour naming. However, the most impressive recovery was observed in
Spontaneous Speech (Figure 2.5). Some appropriate content words appeared
as an answer to wh-questions. During the first interview the patient only
produced 'Amsterdam' as an appropriate content word. Except in utierance
nr. 5, the wh-questions of the second interview all elicited a comprehensible
answer. Some content words were correct (utterance nr. 3, 4, 8, 9 and 14),
one answer was neologistic. AL's condvite d'approche in utterance nr. 11,
12, 13 and 14 is noticeable, which illustrates the patient's error awareness
with phonemic paraphasias. The RU disappeared for the most part. The
patient gave the impression of being able to stop them in time. Instead he
had developed a sort of smacking sound with his tongue (utterance nr. 10
and 11) and he was obviously searching for the right articulatory
movements; this may be characterised as articulatory groping.

Int.  Wat bent u van beroep? (What is your profession?)
AL (1) /isxu/ (?)

(2) /sestlxtonakauntant/* (chartered accountant x | sterakauntent/)
Int.  Ja, en waar heeft u het laatst gewerkt? (Yes, and where did you work

recently?)
AL (3) Rotterdam
Int. In Rotterdam. Bent u altijd registeraccountant geweest?

(In Rotterdam. Have you always been a chartered accountant?)
AL (4) Altijd (always)
Int. En altijd bij hetzelfde bedrijf? (And with the same company all the
time?)
AL (5) /dati: a:ter na:ter/ (7)
Int. En hoe heette dat bedrijf? (And what was the company called?)
AL (6) /Di: yko:/, /Di: y ko:/ (tries to say the company’s name)
Int.  Ja, en waar woont u? (Yes, and where do vou live?)
AL (7) /Dreidrext/* (the name of the city, /Meidrext/)
Int. Waar heeft u als kind gewoond? (Where did you live as a child?)
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AL (8) Oh, Amsterdam

Int. In Amsterdam. Kwam u uit een grote familie? (In Amsterdam. Are
you from a big family?) Had u veel broers en zusters? (Did you have
many brothers and sisters?)

AL (9) Nee, een zuster (no, one sister)

Int.  Een zuster (one sister). Heeft u zelf kinderen? (Do you have
children?)

AL Een (one)

Inst, Heeft u ook hobbies? (Do you have hobby 's?)

AL (10)Oh, ehm, (smacking) /pustan/* (cats, /puzan/)
(smacking) /kusten/* (cats)

Int. Ehmn?

AL (11)(smacking) Ik /musten/* (I cats) /stunzu/* (cats) (smacking twice)
/tusen/* (cats)

Int. Is het een sport? (It’s a sport?)

AL Nee (No)

Int. Tets wat u binnenshuis doet? (Something that you d» inside?)
AL Ja ja (yes)

Int. In huis...niet iets als postzegels verzamelen of zo? (In the

house ...not something like collecting stemps?)
AL Nee nee (No)
Int, Fotografie? (Photography?)

AL Nee (No)
Int. Lezen? Heeft hef iets met lezen te maken? (Reading, has it to do
with reading?)

AL Nee nee nee nee (No)

Int.  Besteedt u er erg veel tijd aan? (Do you spend alot of time (o this?)
AL  Jaja(Yes)

Int. Computers? (Computers?)

AL Nee nee (No)

Int.  [Is het een vrij algemene hobby? (Is it a common activity?)
AL  Ja(Yes)

Int. Veel mensen doen het wel? (A lot of people do it?)

Al Ja ja ja ja ja (Yes)

Int. Kruiswoordraadsels? (Crosswordpuzzies?)

AL Nee(No)

Int. Dat zijn ‘t niet (That’s not correct)

AL Nee nee nee (No)

Int. Gewone puzzles ook niet? (And ordinary puzzles?)
AL Nee nee nee (No)
Int. U maakt het me moeilijk (I'm in trouble here)
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AL Ja(Yes) nee (no)
(12) /kustu/* (cats /puzen/) /kuzen/* (cats) smacking /puston/* (cats)
/pustan/* (cats) smacking
Int. /puston/? (tries fo repeat the patient)
AL (13)/pi:/* (/pus/ cat) /po:ston/* (cats) smacking
Int.  /po:sten/ versta ik...poezen (I understand /po:sten/...cats)
AL Ja(Yes)
Int.  Poezen, ja. U heeft zelf poezen? (Cats, yes. Do you have any cats
vourself?)
AL Ja(Yes)
Int.  Hoeveel? (How many?)
AL (14)Oh.../0ri:/* (Oh.../dri:/ three) drie drie (three)

*  phonological distortions

Figure 2.5 Spontaneous Speech AL, after MiT-therapy, eleven months
post onset

Comparing the same amount of syllables (except yes and no) in the two
speech samples before and after MIT, we found the following (Table 2.5).
After MIT there were twice as many different syllables as before MIT
which is reflected in the Type Token Ratio (the number of different
syllables divided by the total number of syllables). The syllables /to:/ and
/to/, the most frequently used syllables in the first speech sample
disappeared completely. The total number of appropriate content words
after MIT was 18, with nine different words.

Table 2.5. Spontaneous Speech AL before and after MIT: syllables and
content words

Before MIT After MIT
syllables* 58 58
different syllables 19 45
Type Token Ratio of syllables 0.32 0.78
Syllable initial /t/ 44 11
RU ftoif 17 0
RU fto/ - 14 0
content words** 1 18
different content words 9

MIT = Melodic Intonation Therapy
* without ‘yes' and no’
** recognisable conlent words with less than half of the phonemes distorted
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Therapy post-MIT

Due to the success and conform to the wishes of the patient, MIT was
continued up to three months, but no major changes were observed after a
second period of six weeks MIT- application. When we observed that the
application of the MIT had stopped improving the level of the patient's
Spontaneous Speech, we changed our goal in the therapy. We repeated the
forms of therapy, which were given before the use of the MIT. Firstly, we
tried to work on his communicative abilities in daily life, by paying
attention to verbal and non-verbal aspects of information transfer. The
PACE method was used here (Davis 1981; Davis & Wilcox 1985); the
communicative use of oral speech, written speech and gestures were the
focus of therapy.

Secondly, we applied a traditional therapy for verbal apraxia, in which
the patient was required to produce minimal pairs. Both therapeutic methods
failed. The AAT results of 16 months post onset confirmed the lack of
success of the continuation of MIT and the subsequent therapy; no progress
is found between 11 and 16 months post onset (Table 2.4).

Half a year after MIT had been finished, the patient came into the daily
care of a nursing home, three days a week, where he was encouraged to
communicate with other patients. During this period he received no
structured speech therapy. The duration of his stay in the day-care center
was a year. After that, he went home and he was treated for half a year with
the Visual Cue Program (VCP:; Van de Sandt{-Koenderman 1986, 1987).
This is a therapy program for patients with a Broca's aphasia, observed to
improve the syntactic structure of their utterances by visual representation
of the words in a sentence. After this period the AAT was administered
again (43 months post onset) and significant progress was found in
Repetition, Writing, Naming, and visual Comprehension. Unfortunately we
did not have the opportunity to administer the AAT before the intervention
with the VCP. Therefore, it is unclear whether the progress can be ascribed
to the syntactic therapy.

Summarising; only the MIT and the Visual Cue Method were applied
successfully. The MIT made the RU disappear and cleared the way for the
agrammatic spontaneous speech, characteristic of Broca's aphasia. The
therapy was in line with the profile of the patient, described on the axes. The
patient liked the didactic aspect of the MIT, which fitted with his
personality and lifestyle. During the period before the therapy, the patient
was extremely distressed by his meaningless utterances, and the immediate
confrontation of his errors during MIT heightened his motivation.
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Discussion

In the present case description MIT was administered to the patient AL with
a nonfluent aphasia and RU, AL used nearly exclusively RU, which still
remained ten months post onset. A comparison with patients described in
the literature showed that AL's performance on tasks which did not require
speech, i.e. Comprehension, Written language and the Token Test, reached
the level of patients with a Broca's aphasia. However, such a deterioration of
oral speech, as we found in the case described here, could not be reconciled
with the speech characteristics of a Broca's aphasia (Goodglass & Kaplan
1972; Saffran et al. 1989). Therefore it was assumed that an apraxia as an
additional disorder was primarily responsible for AL's RU. Oral apraxia was
observed in our patient on neurological examination, The characteristics of
speech apraxia were only clearly noticeable in AL's speech after the
disappearance of the RU, caused by the application of the MIT. Observable
signs of speech apraxia were: the groping behavior of the mouth preceding
the production of content words, the weight of errors in word initial
phonemes together with many selfcorrections. Supporting the diagnosis of
speech apraxia was that there was a discrepancy between AL's written and
oral speech in favor of the first output channel and no RU were found in the
patient's writing.

After six weeks MIT adequate spontaneous speech arose in connection with
the disappearance of the RU.

Localization of RU in a Speech Production Model

Patients with a speech apraxia often suffer from a co-occurring oral apraxia
(Miller 1986; Dworkin 1991). Some authors assume that oral nonspeech
movements and speech movements are under different patterns of motor
control with a specific influence on oral speech (Rosenbek 1993). However,
in clinical practice, oral apraxia and speech apraxia are difficult to
disentangle regarding their impact on spoken language.

A similar discussion is going on concerning the relationship between
aphasia and speech apraxia. The clinical picture of speech apraxia as an
additional factor of aphasia is rather easy to assess: groping articulatory
behavior and errors on word initial consonants. However, it is difficult to
point to the errors in oral speech that are unequivocally caused by speech
apraxia; phonetic errors may result in phonemic changes (Lesser 1989;
Miller 1989).
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The fact that pure apraxia of speech from the onset is seldom observed
makes the differentiation between aphasic and apratic symptoms more
complex. Taking this for granted, we would leave aside this, partly
terminological, discussion about the linguistic or nonlinguistic underlying
mechanism of speech errors and assume that there is a stage during the
production of speech in which the planning of articulatory movements is
required. After the retrieval of the phonological form of a lemma, the
speaker has to comstruct an articulatory program for the utterance (Levelt
1989).

A disorder on this subphonemic level is said to be responsible for the
generation of nonlexical RU in the context of a Broca's aphasia {Blanken et
al. 1990; Blanken 1991). According to those authors, such RU arise beyond
the lexical and segmental level of processing and are due to a disorder in the
modality-specific planning of articulatory movements; writing might be
relatively preserved. However, the discrepancy between writing and speech
does not seem to be an adequate argument. Cases have been described with
disorders in the phonemic buffer and correct writing (Lhermitte &
Derouesné 1974; Visch-Brink et al. submitted).

The invariance of RU in contrast fo the variance- of other nonlexical
speech units such as neologisms, may be a better indicator for the
localization of the underlying mechanism in a speech production model.
Nonlexical speech without automatisms is described as caused by a disorder
in the phonemic buffer. The degree of access to the phonological form
influences the nature of the phonemic distortions (Butterworth 1985). A
defective phonemic buffer with a preserved phonological output lexicon
would lead to phonological resemblance between the neologisms and the
target word (Butterworth 1985; Panzeri et al. 1987). The inavailability of the
phonological wordform in addition to a defective phonemic buffer would
result in neologisms that do not resemble the targetword but each other. The
patient's strategy is to fill the lexical gap by randomly generated phonemes,
stored in a buffer. There is a slow decay of the spoken form. As the interval
of time between the succeeding neologisms diminishes, more phonological
resemblance between them is shown.

Several case-descriptions are available with observations of such
perseverative neologisims (Buckingham & Kertesz 1976; Butterworth 1985;
Buckingham et al. 1979). These would function as fillers of the lexical gap,
where the patient fails in his word retrieval, These neologistic sequences
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would basically consist of unmarked, overproductive syllabic structures, as
in most cases of nonaphasic glossolalia® (Nespoulous et al. 1987). However
there is much more variation in those target-free neologistic strings than in
RU, which remain more or less the same in different speech tasks. This
larger degree of invariability might be caused by the fact that the underlying
mechanism, causing RU, is located at a later stage in the speech production
model than the phonemic buffer. “Automaticy” (Keller 1987) would
separate the speech motor process from the linguistic processes: within the
motor speech process there is a computational complexity. The
establishment of coordinate structures of articulatory movements may
reduce this complexity. The planning of articulation requires transmission of
phonemes in articulatory patterns. Accordingly as more peripheral processes
are involved in the process of speech production, time constrainis are more
important. The planning of articulatory movements requires a selection of
speech segments from stored articulatory movements. A lesion-induced
difficulty in programming the complex and time-critical transitions may
result in automatic speech; overreduction and simplification of articulatory
movements.

Such a disorder in the planning of articulatory movements may be
involved in both nonlexical, and lexical RU. According to Blanken,
Wallesch and Papagno (1990} lexical speech automatisms may occur at the
stage of whole word activation. However, from the group of stroke patients
(N=267), who came over a period of five years to the Aphasia Foundation
Rotterdam, RU were found in 17 patients (with a global aphasia). All
patients were investigated with the local standard aphasia battery: the SAR
test, comparable to the BDAE (Goodglass & Kaplan 1972)*. From this
group all patients with utterances, other than RU, in any modality, had
phonological paraphasias, both phonemic paraphasias and neologisms. In
some patients, the paraphasias appear during recovery, Those phonological
paraphasias were not only found in the patients with nonlexical RU, but also
in patients with lexical RU. A plausible interpretation is that the

7 The term 'glossolalia’ is used for utterances, which occur spontaneously in a religious
context and which are simpler and more repetitive than utterances in ordinary language
(Crystal 1987).

* SAR: Stichting Afasie Rotterdam (Aphasia Foundation Rotterdam). In addition to the

ratings of Spontaneous Speech, the test includes the following subtests: Token Test,
Repetition, Reading aloud, Writing, Naming, Auditory and Visual Comprehension,
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development of RU requires both a disorder in the phonemic buffer and a
disorder in motor planning. Access to the phonological form tnay be intact
or not. When no phonological form is available, perseverative neologisms to
fill in the lexical gap may underlie the RU. With correct access to the
phonemic forms, recognizable words with phonemic distortions will appear
after the disappearance of RU.

MIT-efficiency

An interpretation of the efficiency of the MIT-method within the framework
of the disorder and the nature of the therapy program in this case is not self-
evident. It is questionable whether the positive influence of MIT on AL's
speech production was due to the interaction of the method with the aphasia
or with the disorder in the planning of articulatory movements. Assuming
the first possibility, an explanation for the effectiveness of the MIT in our
patient may be the following: MIT-therapy accentuates the underlying
phonological forms by melody, a suprasegmental feature. According to the
theories about the speech production process in normals, prosody is related
to the phonological output lexicon, rather than to the phonemic buffer
(Roelofs 1991), thus access to the phonological form may be facilitated by
MIT. However such an effect is not plavsible since cases are described with
only disappearance of the RU without the revival of recognizable content
words in spontaneous speech (Van der Lugt-Van Wiechen & Visch-Brink
1989).

The explanation that MIT interacts with the apractic disorder seems
more plausible. The therapy breaks through the automatic speech and
exposes the remaining linguistic skills of the patient. The main subpart of
the MIT for AL was repetition of intoned sentences or multisyliabic words,
together with handtapping in the initial sessions. Both the singing of
sentences and rhythmical handtapping may be interpreted as intersystemic
facilitators for motor speech disorders. The effect of the MIT on the
planning of articulatory movements is explained as offering a temporal
scheme for the organization of multiple speech movements (Square-Storer
1989). The exaggerated intonation and the rhythmic handtapping should
support the temporal organization of the patients' articulatory movements.
In this respect the facilitating influence of lengthened vowels within the
MIT-sentences on the speech production of the patient, observed by
Laughlin, Naeser and Gordon (1979), has to be mentioned. Consonants are
most susceptible to deterioration in speech apraxia: the lengthening of the
vowels may give room to formulate the surrounding consonants. Rhythmic
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handtapping may have on the one hand an effect on timing (Tonkovich &
Marquardt 1977), and on the other hand serve as a distractor "removing
some of the volitional aspects of the motor speech act in apractic speakers"
(Square-Storer 1989).

The final effect of MIT is that the therapeutic method interrupts the
automatic speech and enhances voluntary control by the connection of
linguistic and nonlinguistic units: phonemes and handmovements, managed
by the prosodic contour. AL seems to regain facility of expression in control
of intonation (see also Van Lancker 1987): the different orally presented
prosodic contours apparently cannot be combined with the patient's RU;
when he succeeds in singing the presented intonational contour, he looses
his perserative CV-combinations. The presented intonational contour
apparently cannot be combined with nonpermutable units like RU, but only
with phonologically controlied units. Alajouanine (1956) describes a similar
course in recovery; variations in RU are a consequence of variations in
intonational patterns,

Initiated through prosody the final output control over the speech
articulators was regained. The immediate and long-term effect of the
method on non-fluent RU (see also Van der Lugt-Van Wiechen & Visch-
Brink 1989) may point to a permanent deblocking of spontaneous speech. A
condition is that the patient is able to repeat and to integrate the presented
intonational contour. Some investigations revealed that both hemispheres
should be involved in prosodic processing of language (Joanette et al. 1990).
However, a recent PET-study showed that MIT reactivated essential motor
language zones in the left hemisphere (Belin et al. 1996): an argument for
the unilateral localization of speech prosody.

Future research may indicate which elements of the MIT-method are
decisive for the blocking of RU. The positive effect of Multiple Input
Phoneme Therapy with respect to the disappearance of RU in apractic-
aphasic patients (Stevens 1989) shows that prosody may be not
indispensable. In this kind of therapy only rhythmic handtapping was
involved, together with verbal linguistic tasks. However, Hadar (1989)
described the positive effect of psychomotor treatment, including
handtapping, on the reduction of neologisms, produced by a patient with
conduction aphasia. Intriguing here is the function of handtapping, as a
facilitator of a linguistic speech function: the selection and ordering of
phonemes. A similar effect of nonverbal motor therapy on linguistic and
motor speech functions illustrates the complexity of the relationship
between speech and language.
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Infroduction

Recurring utterances (RU), repetitive strings of speech, are a sign of global
aphasia (De Bleser & Poeck 1984; Haas et al. 1988). Adequate words are
scarcely found in the spontaneous speech in contrast to neologisms (Blanken
et al. 1988). The linguistic structure of RU may vary; 'real word recurring
utterances’ (RWRU) are more frequently used than 'non meaningful
recurring utterances’ (NMRU) (Code 1982). The [evel of naming and
repetition is very low (Alajouanine 1956; Blanken et al.1988).

Data about the frequency of occurrence of patients with RU within a
group of aphasic patients or within a group of patients with a global aphasia
are scarce. The study of Alajouanine in 1956 who reported about 24 RU-
patients from a group of 317 consecutive aphasic patients (8%) was never
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replicated. In his follow-up study the author observed recovery of RU in half
of his patients. He distinguished four stages of recovery: an increase in
prosodic variability (1), an amelioration of checking behaviour (2), variation
in RU (3), the occurrence of volitional agrammatic speech (4). This pattern
has not been verified by further studies.

It is unclear whether RU-patients differ from global aphasics without RU
on neurological, linguistic and neuropsychological parameters. One
subgroup is described in this respect: patients with invariant CVCV
concatenations (D¢ Bleser & Poeck 1984). The lesion localisation is
discussed by Haas et al. 1988.

Purpose of the study.

Global aphasics with RU (group A) are compared with global aphasics
without RU (group B) on neurological, neuropsychological and
neurolinguistic data.

The linguistic performance of group A is described, as this information is
important for the detection of the underlying mechanism of RU.

Subjects

267 patients with an aphasia due to stroke were referred to the Aphasia
Foundation Rotterdam. RU were only observed in global aphasics (N=85).
Eighteen patients of this group, nine women and nine men, produced
predominantly RU; mean age 69.16, range 48-86. 67 patients (28 women
and 39 men) showed a global aphasia without RU; mean age 66.97, range
31-85.

Methods

The patients were examined by a behavioural neurologist, a neuropsycho-
logist and a neurolinguist. _

The aphasia was classified not earlier than one month post onset (mean 5.6
months, range 1-20).

All patients were assessed with the local standard aphasia battery:
Spontaneous speech, Repetition, Reading aloud (all three tape-recorded),
Token test, Writing, Naming, Auditory and Written Comprehension,
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All patients of group A were classified following the stages of recovery,
presented by Alajouanine,

Results

In this consecutive series 7% of all aphasic patients appeared to produce RU;
21% of the global aphasics.

Somatic condition: During course less patients of group A showed
worsening of their clinical condition (e.g. a second stroke) than in group B.
Less patients of group A died within five years post onset than of group B
(Mann-Whitney U = 32: p<.02). Duration of the stay in a nursery home was
shorter for Group A than for Group B (group A: mean 15.4 months, range 1-
62; group B: mean 25.7 months, range 2-87; Man Whitney U = 165: p<.03).

Neurological and newropsychological data

There was no difference between both groups concerning the presence of
hemiplegia, bucco-facial apraxia and ideomotor apraxia, Raven IQ was equal
{oo.

Linguistic data

Only in naming group A (mean .37, SD .88) was significantly worse than
group B (mean 1.56 SD 2.59) Mann Whitney U = 223: p<.03. Linguistic
data group A: NMRU appeared to occur more frequently (n=12) than
RWRU (n=6). Two patients were observed with invariant CVCV-
concatenations, In one patient repetition did not elicit RU, two patients did
not produce RU in naming. In spontancous speech, eight patients produced
adequate content words beside their RU. Severity of aphasia, as measured by
the Token Test, showed no significant relation with naming, repetition and
the presence of content words in the spontaneous speech. However, the
ability to repeat some words was significantly associated with the presence
of adequate content words in the spontaneous speech (Goodman & Kruskal
Tau = ,28: p<.03). Several variables, concerning neologisms, were related:
the presence of neologisms and correct items in repetition (r= ,547; p<.03),
the presence of neologisms in spontaneous speech and in naming (Goodman
& Kruskal Tau = .346: p<.02) and the presence of neologisms in naming and
repetition (Goodman & Kruskal Tav = .622: p<.001).
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There was no correlation between the stages of recovery, mentioned by
Alajouanine and time post onset, expressed in months.

Discussion

The incidence of RU-patients, reported by Alajouanine, was in accordance
with the observed frequency in Rotterdam. RWRU were less frequent than is
suggested in the literature. The severity of aphasia, measured by the Token
Test, is not a reliable predictor for the amount of adequate content words in
the spontaneous speech or repetition. However, a good performance on
repetition is a clue for the ability to produce adequate content words in
spontaneous speech.

It seems to be an important finding, that the presence of adequate content
words in repetition is associated with the occurrence of neologisms in the
same task, This, together with the fact that the occurrence of neologisms in
one productive task is related to the occurrence of neologisms in the other
productive tasks, supports the idea that a dysfunction of the phonemic buffer
constitutes a part of the speech problem in RU patients. A future comparison
between group A and group B concerning the presence of neologisms in oral
tasks, will give insight in the specificity of a disorder in the phonemic buffer
for RU-patients.
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Introduction

Over the last two decades conduction aphasia has been described in detail.
Two underlying mechanisms are probably involved in this syndrome: the
first is characterised by an auditory verbal short term memory (STM) deficit,
the second by a disorder in the planning of the phonemic structure of words.
The nature of the underlying deficit is assumed to be responsible for the
linguistic features. An auditory verbal STM deficit is responsible for
repetition conduction aphasia. This syndrome is associated with a poor
performance in repetition of words and digits combined with a relatively
spared word production in other linguistic tasks requiring oral speech
(Shallice & Warrington 1977, Caramazza et al. 1981; McCarthy &
Warrington 1984; Caplan et al. 1986; McCarthy & Warrington 1987).
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Repetition deficits without significant output problems such as phonemic
paraphasias should be due to such a disorder (Shallice & Warrington 1977;
Caramazza et al. 1981).

The primary deficit in reproduction conduction aphasia is a disorder in
the seriation and selection of phonemes. Phonemic paraphasias are present in
all linguistic tasks requiring spoken content words such as spontaneous
speech, naming, repetition, and oral reading (Caplan et al. 1986).
Phonological STM storage is preserved. Because oral reproduction of digits
may be phonologically disturbed, matching span and pointing span tasks are
used to measure STM in cases of reproduction conduction aphasia (Berndt
1988). However, since experimental and clinical examination of
phonological output problemns do not usually involve STM-tasks, the relation
between an impaired auditory-verbal STM and a phonemic output deficit has
not yet been clearly established (Kohn & Smith 1992). Although case-
descriptions showing both subtypes of conduction aphasia are available,
most patients with conduction aphasia are reported to be somewhere
between those subtypes (Shallice & Warrington 1977).

Patients with a conduction aphasia whose results on the linguistic tasks
point to a phonemic output disorder were discussed by Dubois et al. (1973),
Yamadori & Tkumura (1975), Caplan et al. (1986), Caplan (1987), Pate et al.
(1987), Kohn (1989), Kohn & Smith (1991), Palumbo et al. (1992), Caplan
& Waters (1995), and Wilshire & McCarthy (1996). In one case, naming,
repetition, and oral reading were quantitatively compared (Kohn 1989). In
the presence of exclusively phonological errors, the author did not find any
influence of the task on the amount of correct answers. Ounly the patients
described by Caplan et al. (1986), Caplan (1987), Pate et al. (1987) and
Wilshire & McCarthy (1996) were explicitly characterised as having repro-
duction conduction aphasia and a detailed report was given of the linguistic
performance and STM function. Those patients' auditory verbal STM -
measured through pointing responses (except the patient described by
Wilshire & McCarthy 1996) - exceeded the results of the reported cases with
conduction aphasia of the repetition type.

The phonological disorder is reported to be located at a post-lexical level
(Kohn 1989; Kohn & Smith 1991); the observed conduite d'approche
behaviour can be seen as evidence for intact access to the phonological form.
That the inner phonological representation of words may be available, is
explicitly shown by Feinberg et al. (1986), who reported about five
conduction aphasics with a correct performance on tasks directed to
judgement about wordlength, rhyming word-ends, and homophony with
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pictures as input material. The notion that a disorder in the phonemic output
buffer should be responsible for the phonemic paraphasias, is supported by
the fact that wordlength is mentioned as influencing the oral production of
words in these patients (Caplan et al. 1986; Berndt 1988; Kohn 1989). The
frequency of the phonemic paraphasias produced by such patients increases
in multi-syllabic words (Buckingham 1989).

Writing disorders in conduction aphasia should accompany the errors in
oral speech; the realisation of content words in writing should be as much
distorted as it is for spoken words (Dubois et al. 1973; Gandour et al. 1982;
Kohn 1989). There should be 'a constant relationship between the severity of
the disturbance of spontancous speech and that of writing' (Kohn 1989),
which continues throughout recovery (Dubois et al. 1973). A detailed
analysis of phonological errors in writing and speaking in reproduction
conduction aphasia showed that phonemically close letters are being
substituted in writing (Kohn 1989). The consistency between oral and
orthographic production led the author to caution for the effect that a speech
deficit may have on orthographic processing in general. The opinion is based
on the assumption that, during a writing task, early stages of word
production are simultaneously and automatically activated. In spite of the
damage to the phonological route, distorted phonemic strings shouid be
automatically activated during writing and they should influence the graphe-
mic strings via phoneme/grapheme conversion. This interaction should result
in phonologically based writing errors. Consequently, according to Kohn
(1989), phonological mediation is a necessary step in the production of
written words. Oral and written output should both arise from the same
defective phonology in conduction aphasia (Goodglass 1992). Caramazza et
al. (1983) had claimed earlier that even if one were to assume a direct
graphemic route, this route would have to be refreshed- through a
phonological rehearsal loop to prevent it from quick decay.

However, it has also been suggested, based on observed discrepancies
between oral speech and writing, that there might be a direct connection
between lexical-semantics and the graphemic output route without any
interference from the phonology (e.g. Hier & Mohr 1977). A recently propo-
sed architecture for the writing process only uses the graphemic output route,
without activation of the phonemic output buffer, which would then only be
involved in the writing of non-words (Caramazza et al. 1986). According to
this theory, written spelling errors may be explained as an isolated deficit to
the graphemic route. An example is given in Miller and Ellis (1987). Their
explanation for the spelling errors in the written words of two patients with a
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neologistic jargon aphasia is based on the weak activation of the
orthographic [exical units and, as a consequence, the weak activation of
grapheme units, Since the authors argue that, in these patients, similar
deficits are afflicting two distinct output lexicons, they also predict the
existence of patients with spelling errors without neologisms in oral speech.
Such patients have indeed been described (Miceli et al. 1987; Schonauer &
Denes 1994). Miller and Ellis (1987) also predict the existence of the reverse
dissociation: meaning a patient with neologisms and intact writing, who 'has
not, as far as we are aware, yet been reported’. Later on, such a patient has
been described in Semenza et al. (1992). In this patient reading aloud and
written naming were clearly better than the neologistic spontaneous speech.

The data in the literature concerning patients with conduction aphasia
seemn to support the idea that there is an interaction between overt speech and
writing in terms of the presence of phonemic paraphasias. All nine patients
with reproduction conduction aphasia described by Palumbo et al. {1992)
showed impaired writing. Furthermore, in most of the described cases with
information about writing and oral speech, the quality of writing is
comparable with the other oral speech tasks (Dubois et al.1973; Yamadori &
Ikumura 1975; Gandour et al. 1982; McCarthy & Warrington 1984; Mendez
& Benson 1985; Feinberg et al. 1986: case 3 and case 4; Caplan ¢t al. 1986;
Tanabe et al. 1987: case | and case 3; Kohn 1989; Gandour et al. 1991;
Kohn & Smith 1991; Wilshire & McCarthy 1996). Case reports of patients,
denoted as a conduction aphasia, with a relatively intact written performance
combined with a vast amount of phonemic paraphasias in the spontaneous
speech and any other tasks requiring oral speech are hard to find. Only
Feinberg et al. (1986), case 5, and Tanabe et al. (1987), case 2, described
cases where a discrepancy between oral speech and writing was observed.
However, on the level of phonemic constructions, spontaneous speech and
writing seem to be equivalent in these cases. In spontancous speech,
phonemic paraphasias or neologisms seem to occur only occasionaily.

Time post onset during follow up is variable, though a large group of
patients is described within the first three weeks (N=10). Most of the patients
are fost for follow up. As far as the localisation of the lesion is concerned,
the patients in general fit into the descriptions given by Green and Howes
(1977) of 25 patients with conduction aphasia. In the pre-CT period, the
lesions of these patients are interpreted according to surgical and post-
mortem examination. The above-mentioned authors found a lesion in the
supramarginal gyrus in 22 out of the 25 patients; 15 out of the 25 patients
had a lesion in the posterior part of the first temporal gyrus.
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Lesions occurred less frequently in the angular gyrus (six out of the 25
patients) or in the insula (partial damage in six out of the 25 patients). The
nine patients described by Palumbo et al. (1992) appeared on CT-MRI scans
to have lesions in half or greater than half of at least one of the three
following areas: (a) the anterior supramarginal gyrus area or the white matter
deep to this area, (b) the angular gyrus area and the white matter deep to this
area, (c) the insular cortex area'.

Various authors have observed patients who have not been labelled as
having a conduction aphasia with a better performance on the written tasks
than on the oral ones (see Table 4.1.). The type of aphasia varies greatly.
Most of the patients show aspects of Wernicke aphasia: Michet (1979)
mentioned a 'surdité verbale' and Blanken et al. (1989) a global aphasia. The
patients described in Table 1 show a great diversity in age: 21 (Lhermitte &
Derouesné 1974, case 1} - 76 years (Patterson & Shewell 1987); the follow-
up, one week (Michel 1979) - nine years (Blanken et al. 1989); the etiology,
trauma, (Lhermitte & Derouesné 1974; Michel 1979), encephalitis (Hier &
Mohr 1977), infarction according to CT (only Bub & Kertesz 1982; Blanken
et al. 1989). Bub and Kertesz (1982) explicitly mentioned the lesion, which
comprises the inferior parietal lobe, the posterior portion of the superior
temporal gyrus and the supramarginal gyrus.

Only Lhermitte and Derouesné (1974) and Semenza et al. (1992) found
phonemic paraphasias in combination with intact writing in a naming task.
The other patients are not reported to produce phonological paraphasias in
oral tasks. The case described in Semenza et al. (1992) is classified as a
jargon aphasia, Although the aphasia type of the patients presented in
Lhertnitte and Derouesné (1974) is not mentioned, it seems plausible from
their detailed account that the patients' condition may be characterised as
having reproduction conduction aphasia. Their auditory and visual compre-
hension are reported to be normal whereas their oral output (inchuding
spontaneous speech, naming, repetition, and reading aloud) is pervaded with
neologisms and perseverations.
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Table 4.1. The occurrence of phonological distortions in patients with superior written over oral performance

Authors Patients Gender Age Spontaneous Oral Repetition  Oral Writing
(N=8) speech reading naming
Lhermitte and Case 1 F 70 Paraphasies + + Néologisms;  Dénomination par
Derouesné, 1974 phonémiques paraphasies  écrit aucune ermeur
literales
“ Case 2 M 21 Néologisms Unknown * Néologisms  44/55 correct
Hier and Mohr, 1977  AF M 28 Empty speech; Unknown Unknown Noresponse  In spontaneous
no literal writing and naming
paraphasias some paragraphic
errors
Michel, 1979 Unspeci- M 46 Peu de Unknown Pas de “Jargonnante” Dénomination par
fied paraphasies paraphasies écrit satisfaisante
phonémiques
Bub and Kertesz, MH F 66 Empty sentences Disturbed Relatively No phonemic  Correct choice of
1982 {omissions) good paraphasias  content words in
' descriptions of line
drawings
Patterson and GA F 76 Many Jargon; some Paraphasias; Few para- Sometimes
Shewell, 1987 neologisms; paraphasias  jargon; very  phasias; successful writing
empty of content persevera- many on occasions when
words tive omisgions she fails to
communicate in
any other way
Blanken et al., 1989  FL M 61 Recurring Not possible  Single sound Recurring Written naming
utterances level utterances retained to a large
extent
Semenzaetal, 1992 Unspeci- F 65 Neologistic Almost ? Impossible, Wiritten naming
fied jargon aphasia unaffected neologisms fairly well
preserved

+ The authors mention the occurrence of a vast amount of phonological distortions
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Reproduction conduction aphasia

A new case with reproduction conduction aphasia and preserved writing is
presented here. CT and MRI describe both the site and the extension of the
lesion. Phonological paraphasias occur in oral speech: spontaneous speech,
naming, reading aloud and repetition. Spontaneous writing of content words
and written naming are both almost entirely devoid of any phonological
distortions. This case illustrates that, in reproduction conduction aphasia, the
graphemic route may function adequately without interference from the
phonofogical representation. Compared with the patients described in
Lhermitte and Derouesné (1974), there is a difference in actiology and in the
course of recovery. Their cases suffered from a traumatic aphasia and
recovery was achieved within one month. The aphasia of our patient, where
complete recovery did not take place, was the consequence of an infarction.

The patient has been investigated by means of neurolinguistic
examinations from three months on with a follow-up of four years. The
purpose of the present study is to describe the recovery pattern of the
paticnt's aphasic symptoms during course, to present a neurolinguistic
analysis of the disorder in the chronic stage and to relate the neurolinguistic
disorder to the neurological data. '

Case report, initial examination

Patient WvW, right-handed, was the director of a trading company that
transported beef, until the age of 49, when cardiac problems caused him to
stop working. Five years after a by-pass operation, at the age of 54, he
developed attacks of angina pectoris, which failed to disappear in spite of
full medication. During a heart catheterization, which resoived the angina
problems, he suffered a stroke. After the operation, the patient exhibited
aphasia and a right-sided hemiplegia. The hemiplegia disappeared within
one day. The aphasia persisted. The neuropsychological and neurolinguistic
examination took place at three months post onset.

CT verified the infarction and the location of the lesion. The precise
localisation was obtained by MRI with brain sections according the
stereotactic atlas of Talairach and Tournoux (1988), (see Figure 4.1.). The
lesion spreads out over the superior and medial temporal gyrus, the upper
border of the inferior temporal gyrus, then rises obliquely behind the Iateral
fissura by way of the rear part of the supramarginal gyrus and a part of the
inferior parietal lobe.
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Figure 4.1 MRI of patient WvW with brain sections according to the
stereotactic atlas of Talairach and Tournoux (1988), 39 months post
onset.
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The lesion ends at the lower side of the angular gyrus, extending in the
frontal direction to the insula and even to the precentral gyrus, but the
external capsule is free.

Horizontal slides show that the lesion stretches towards the ventricular wall,
involving the arcuate fasciculus on a level at the inferior parietal lobe and
medial temporal gyrus of the posterior horn. In addition the MRI shows
some atrophy of the frontal poles and some widening of the lateral
venfricles.

Neuropsychological Examination

The neurological examination showed that the aphasia was the main
disorder. Although fine motor movements seemed to be impaired, the
patient's motor behaviour was normal. There were no signs of buccofacial or
ideomotor apraxia. Sense of pain, touch, and vibration was slightly
decreased on the right side. The results of a test for auditory sensation with
pure tone stimuli showed a slight symmetrical loss in frequencies below
2000Hz at 10dB, normal for his age. Naming of the days of the week and the
months of the year was phonologically distorted. The patient could count
from one to 10.

The resuits of the neuropsychological examination were as follows: The
profile score and the screening score on The Rivermead Behavioural
Memory Test (Wilson et al. 1985) fell within the normal range. Digit span
forward was measured with an oral reproduction task. Although WvW's oral
output in this task was distorted by phonemic paraphasias, he could repeat
three digits flawlessly. Measured by the Raven Progressive Matrices the
patient's 1Q was 130. Written calculation was intact in contrast to oral
calculation. The patient could perform subtraction and addition of three digit
numbers. He could write down numbers of two digits on dictation. In
numbers of three digits or more, he occasionally wrote down a wrong digit.
His performance on constructional tasks was normal,

Language Examination

The Dutch version of the Aachener Aphasie Test! {Akense Afasie Test,
AAT; Graetz et al. 1992) was administered (see Table 4.2. and Table 4.3,

1’1‘E1e AAT has subdivisions for all major language components: Spontaneous Speech,
Repetition, Written Language, Naming and Comprehension. Also the Token Test is a separate
part of the AAT. Spontaneous Speech is evaluated on six rating scales with six points each:
communicative abilify, articulation and prosody, language automatisms, semantics,
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first examination). As supplementary tasks, the patient had to perform
written Naming and a written version of the Token Test. The nature of the
patient's eirors on the AAT incited us to examine the semantics and the
phonology with more specific tasks.

o Akense Afasie Test (AAT)

Spontaneous Speech: Many of the content words in WvW's Spontaneous
Speech were phonologically distorted, resulting in neologisms or phonemic
paraphasias. Yet, in a conversational situation, the patient was highly
motivated to make his intentions clear. He was aware that what he said was
not always clear to his audience. Therefore, his strategy was to accompany
the phonologically distorted content words with correct orthographic
realisations in capital letters during speech (see appendix). The patient wrote
down the content words rapidly and nearly without phonological errors, In
fact, this was one of his main strategies for taking part in a conversation.
Thus, he was capable of transmitting information and participating in a
discussion. He sometimes broke off a sentence to write down the word that
he intended to say, without trying to pronounce it first, In other instances, his
writing accompanied his utterances, but in most cases this had no facilitating
effect on his speech, Often he tried to make selfcorrections by reading what
he had written down earlier, which was not always successful for listeners;
e.g. he said 'diert’ / di:rt /, wrote down 'Terland' / Lirlant / (Ireland) correctly,
and than said 'diert' again. Or he said 'trans'/ trans /, wrote down "transport'

/ transport / {conveyance) correctly, and said 'trappons' / trapons /. In other
instances he stopped making phonemic paraphasias after he had finished
writing the word down, and continued his sentence until another phonemic
paraphasia or neologism came up. Sometimes a correctly pronounced
monosyllabic word was nevertheless written down. This could indicate that
he was not adequately monitoring his spoken output. On the other hand, he
was often aware of his neclogisms and tried to search for the correct word by
slowing down his speech rate, mostly without success. Conduite d'approche
also occurred after the correct word had been written down, Often, WvW did
not finish his sentences or inserted pauses, generally caused by his word

phonology and syntax, The subtest Written Language consists of reading aloud (W1), putting
together words and sentences to dictation from letters and words (W2) and writing to dictation
{W3). The Comprehension subtest inciudes auditory and visual comprehension. For each item
of the linguistic sublests four-point scales are wsed, the scale points being defined via
linguistic categories. In behalf of an individual diagnosis, an ALLOC-program is available.
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production deftcit. As a strategy of delay in spoken speech, he inserted
iterations of function words or pauses before content words. There was a
slight tendency to agrammatism.

Repetition: Quite a number of phonemic paraphasias occurred, even in
monosyllabic words (see appendix). Multi-syllabic words were often not
recognisable, There were a few unsuccessful selfcorrections: 'puree' / py:re: /
(mashed patatoes) became 'peru / pe:ry: / nee {no) peruruuk

pe:ry:ry.k /', The patient was unable to repeat sentences adequately. Due to
the phonological distortions of the content words, the meaning of the
sentences became obscure,

Object Naming (oral): In mono- and bi-syllabic words, perseverations of
phonemic paraphasias occurred, induced by the response to the first item
(see appendix). All multi-syliabic compound words were phonologically
distorted, varying from phonemic paraphasias, ‘schrijfmachine’
/syreifmagline/ (typewriter) became 'schraafmachine'/ syra.fmazling /, to
neologisms: 'veiligheidsspeld' /veilexheitspelt/ (safety pin) became 'beslek-
ket' / beslekar /, wherein the targetword was unrecognisable. Just as in the
other oral speech tasks, many self-corrections were observed. In naming
complex pictures, the pattern observed in spontancous speech returned:
many phonological paraphasias in combination with relatively well-
preserved syntactic constructions. In nearly all sentences (N=10), the
function words were correctly produced. A function word was omitted only
once; in some instances, the main verb was also phonologically deviant (see
example),
e.g. 'de man zat/ zat /in de bank / bank / de krant/ krant / te lezen/
le.zon /' (the man sat on the couch reading the paper) became ‘de man
zand / zant / ("sand": verbal phonemic paraphasia; auxiliary replaced by
noun) in de bamok / ba:mok / (neol) de keank / krank / (phonemic
paraphasia) schelen / sxe.lon / (verbal phonemic paraphasia).

Object Naming (writfen): In comparison to WvW’s poor oral Naming,
correct score 5/30 items, written Naming (of the same pictures) was excel-
fent, correct score 26/30 items (see appendix). Errors: a verbal phonemic
paraphasia in a part of a compound noun 'schroevedraaier' / syru:vadrajer
/ (screwdriver) became 'schroevejager' / syru:veja.xer / (screwhunter); a
verbal semantic paraphasia ‘'veiligheidsspelden' (safety pins) became
'punaises’ (drawing- pins); two morphological errors in compound words
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'schrijfimachine’ (typewriter; schrijf = stem of the verb) became 'schrij-
venmachine' (schrijven = infinitive). Without hesitation, the patient quickly
committed the words to paper in capital letters.

Reading aloud: A small number of words were presented to the patient. In
this task WvW managed to pronounce a three-syllabic word with only one
distorted phoneme (see appendix).

Writing to dictation: The patient made some errors: a phonemic verbal
paraphasia: 'montage' (assembling) became 'moraal' (moral); a reduction:
'dapperheid' (courage) became "dapper’ (brave); an exchange of word parts:
'luchtpostbrief’ (airmail letter) became 'luchtbriefpost’. The quality of the
syntactic structures was worse than in 'naming complex pictures' which was
probably due to the lack of content words in the sentences.

e.g. 'Wanneer zal zij het mij sturen? (when she is going to send it to
me?) became 'het samen zij' (it together she).

Auditory and Visual Comprehension: The AAT-ALLOC psychometric
individual diagnosis showed a significant difference between Auditory and
Visual Comprehension. Auditory Comprehension of words and sentences
with three distractors was moderately disturbed, whereas Visual
Comprehension in a similar task was only slightly disturbed. Within both
modalities, no difference was found between the levels of word and sentence
comprehension.

Token Test: The score on the Token Test in auditory form pointed to a severe
aphasia (correct score: 12/50 items). However, the results of the test in its
written presentation (correct score: 42/50 items) were much better. The
written orders were hidden once WvW had read them. This better
performance of WvW in the visual version is in line with the results of
Auditory and Visual Comprehension.

e  Semantics

The Pyramids & Palmtrees Test (Howard & Patterson 1992) was
administered. The test is used as a tool to measure the retrieval of semantic
representations, Various input channels are used to determine possible
modality-dependent differences in decoding the target. WvW managed to
perform perfectly on all versions of this test (each 52 items): pictures,
spoken word/pictures, written word/pictures and written words.
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¢ Phonology

Oral Spelling: Frequently used monosyllabic (5) and bisylllabic words (5)
were auditorily presented and the patient's task was to spell the words orally.
The patient succeeded in only one item. The same task was administered
with pictures as input material, but this made no difference to the results.

First phoneme and first letter identification: After the presentation of a
picture, the patient had to give the first phoneme of its name, and, in a
separate task, the first letter, His written output, 18/20, exceeded highly his
oral output, 4/20, which was severely disturbed.

Identification of number of syllables: Items were presented as pictures. WyW
was able to give the correct number of syllables in most of the items, 14/20
correct, even of multi-syllabic words like 'vingerhoed' (thimble) and 'pirami-
de'(pyramid).

Production of non-words. The reading, repeating, writing to dictation and
copying of non-words were tested with four similar sets of mono-syllabic
items. Except in copying (10/10 itetns correct), the patient completely failed
to perform any of these tasks (resp. 0/10, 0/10, 0/10). He made existing
words out of the items, e.g. 'go' (/ xo: /, a non-existing word in Dutch)
became 'school' / syo:l / (school). During the task, WvW developed
abhorrence towards non-words because of their lack of semantic value.

Summary of performance on the initial examination

Phonological paraphasias and neologisms occurred in all AAT-tasks
requiring oral production of content words, Most of the content words, even
monosyllabic words in spontaneous speech like 'zoon' (son), were distorted
by phonological paraphasias in the context of a relatively good
comprehension. The observed conduite d'approche in the speech output,
illustrating difficulties in selecting and seriating phonemes, indicated that the
lexical form was often, at least partially, available. This is confirmed by the
results of the identification of the number of syllables of words, presented in
the form of pictures. Tasks requiring phoneme selection and ordering
without an underlying lexical form, such as the oral and written production
of nonwords, were extremely difficult for the patient.

In comparison with the other AAT-subtests, langnage Comprehension,
especially comprehension of written words, was relatively spared.
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The difference between Auditory and Visual Comprehension of the AAT in
favour of the last one was found again in the Token Test. Spontaneous
writing seemed to be better than writing to dictation. A remarkable aspect
was the excellent quality of written naming and the use of writing during
spontaneous speech as a way to bypass the naming impairment. The often
unsuccessful conduite d'approche in spontancous speech after the correct
writing of the word, the defective oral spelling of words and the discrepancy
between oral and written production of the first phoneme of a word
belonging to a picture, they all point to the fact that WvW did not profit from
his intact writing in speech.

Recovery

The AAT was administered six times over a period of two years, starting at
three months post onset, in order to evaluate the patient's linguistic perfor-
mance during recovery. In the course of examinations, the phonological dis-
tortions oceurring in the AAT subsections Naming of objects and Repetition
of words were analysed in order to measure changing patterns of phonologi-
cal deviations in time. Finally, four years post onset the patient was
examined on AAT again, Over a period of three years samples of sponta-
neous speech were analysed to observe the distribution of phonological and
verbal paraphasic errors during the course of the aphasia,

Table 4.2. Spontaneous speech WvW during recovery (AAT)

Post onset  months years
3 8 8 13 16 2 4

SPONTANEQUS SPEECH

Tolai score 30y 17 20 21 22 22 23 24
SUBLEVELS
Communicative ability 5 2 3 3 3 3 3 3
Articutation and prosody  (5) 3 3 3 4 4 5 5
Speech automatisms By 5 5 5 5 5 5 5
Semantics 5y 3 3 4 4 4 4 4
FPhonology 5y 2 3 3 3 3 3 3
Syntax 5 2 3 3 3 3 3 4

AAT = Akense Afasie Test
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Recovery pattern, performeance on AAT

The quality of Spontaneous Speech during recovery, according to the AAT
rating scale, is represented in Tabfe 4.2.

Spontaneous Speech showed improvement during recovery at ten months
post onset, all the subparts that were measured in the Spontaneous Speech
modnie had been upgraded one point, except for 'automatic speech', which
never occurred in our patient and therefore had a top-level score from the
beginning. The most disturbed modules at onset were communicative ability,
phonology and syntax. This clinical picture remained the same at two years
post onset. At four years post onset, syntax was less deviant than phonology
according to the AAT scoring system. -

Table 4.3. shows the results of WvW on the other subtests of the AAT:
Token Test, Repetition, Written Language, Naming and Comprehension,

Table 4.3, Performance WvW on AAT during recovery {percentiles)

Post onset months years
3 6 8 i3 16 2 4
Token test 39 7%t 77 79 86 75 69
Repetition 200 38" 40 50 55  55** 66
Written language 55  66* 67 70 75 75 72
Reading 43 60 60 88 88 88 71
Composition 53 82 58 56 69 76* 66
Dictation 59 65 69 69 689 65 73
Naming 33 586" T g90** 79 97 88
Comprehension 59 79 75 86 91+ o4 97
Auditory 3% 8% 77 14 74 85 95
Visual 79 67 67 93 97 98 96

AAT = Akense Afasie Test

* significant improvement in relation to the first examination (3 months post onset)
** significant improvement in relation to the second examinaticn (6 months post
onset)

If we approach WvW's recovery by taking the results of the first AAT as a
starting point, we observe a significant itnprovement in performance in all
the main subtests over the course of two years. IHowever, the recovery
pattern within the different tasks is inconsistent over time. Between three
and six months post onset the patient's performance on the Token Test,
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Repetition, Written Language, and Naming improved significantly. The
Token Test results indicate a development from a moderate to a mild
impairment, an improvement that took place in the first three months and
then persisted. At that time, the patient's results on the oral version of the
Token Test equalled his performance on the written version.

Further improvement was only found in Repetition and Naming, the
tasks that were most severely disturbed at onset. In spite of the fact that
WvW's performance on Repetition improved during the first two years,
Repetition remained, significantly, the most disturbed task during recovery
from six months post onset. Initially, Naming was as severely disturbed as
Repetition (Psychometric individual diagnosis following the ALLOC-
procedure). However, in contrast to Repetition, Naming improved to a
normal level within two years. At that time, all target words were
recognisable in WvW's naming responses; phonemic paraphasias that occur
in the Naming of objects must not be included in the error scores following
the AAT procedure.

For Comprehension, the figures show a significant improvement from
59% to 94% at two years post onset, especially due to an improvement of
Auditory Comprehension (see results 16 months post onset). The score on
the subtest Visual Comprehension was already relatively high at the begin-
ning of the period.

There was no significant improvement in the AAT subtests between two and
four years post onset.

The pattern of phonological errors in Naming and Repetition

The phonological deviations of the patient's responses in Naming and
Repetition were analysed by means of the 'Indice de Similarité Phonémique'
(I.S.P.; Lhermitte & Derouesné 1974). This measuring device is only useful
when the target word is known. Therefore, calculations in every successive
examination were only made for the AAT sections Naming of objects (20
items) and Repetition of words (30 items) in every succeeding examination.
The patient's performance up to two years after onset was collected for

? 1.S.P. = identical phonemes divided by the number of phonemes in the stimulus + the
number of phonemes in the response. Each phoneme in the response, which is identical and
found in the same place in both stimulus and response has a value of 2. Each phoneme, which
is identical and not found in the same place, has a value of 1. Each phoneme in the response,
which is a reiteration of an identical phoneme, has a value of 0.5. Below the value of 0.4, an
itein is considered as neologistic.
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analysis; this covers the period in which progress was observed. Semantic
paraphasias were tofally absent in the patient's speech, which increased the
value of the method of analysis. Only some verbal phonemic paraphasias
were found: e.g. 'boek' / buk / (book) became 'broek' / bruk / (trousers). Two
judges, independently of each other wrote down the neologisms and
phonemic paraphasias. Cases of disagreement were resolved tiurough
discussion. The 1.8.P. was calculated for all responses. If the patient made
more than one attempt to say the word, we took the median. Correct
responses were calculated foo, they received a score of 1. The results of the
analysis of the patient's responses within the Naming task are presented in
Table 4.4., the data from Repetition in Table 4.5.

Table 4.4, Indice de la Similarité Phonémique in naming WvW during
recovery and influence of word frequency and word length

1.5.P.

Time post Mean Median Range  Word Word
onset frequency length
3 months 0.5 (0.24) 0.46 0-0.89 NS NS

6 months 0.72* (0.23) 0.72* 0.26-1 p<0.005**  p<0.001**
& months 0.81* (0.17) 0.78* 0.53-1 p<0.05** NS

13 months 0.81* (0.21) o0.88* 0.44-1 p<0.05** NS

16 months 0.84* (0.17) 0.86* 0.44-1 p<0.05** NS

2 years 089" (0.22) 1* 0.18-1 NS NS

SDs are given in brackets, NS = not significant,

* significant improvement in relation to the first examination {Wilcoxon Signed Ranks)
** significant infittence of word frequency or word length on L.S.P. (Spearman Rank
Carrelation)

The data of Table 4.4. and 4.5, show that between the third and the sixth
month post onset a significant improvement took place in the resemblance of
the phonological deviations to the target words. After this period,
performance stabilised, while for every test period a significant change with
the first test results remained. A statistical analysis - Two-sample Wilcoxon
Ranksum - showed that at no point in time did this difference in the 1.S.P.
between Naming and Repetition become significant (Spearman Rank Corre-
lation 0.0271 - n.s.).
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Table 4.5. Indice de la Similarité Phonémique in repetition WvW during
recovery and influence of word frequency and word length

1.8.P.
Time post Mean Median Range  Word Word
onset frequency length
3 months 0.66 (0.28) 0.72 0.08-1 NS p<0.01**
6 months 0.73* (0.29) 0.82* 0-1 p<0.01** p<0.01**
8 months 0.8* (0.28) 1* 0.25-1 p<0.01**  p<0.01**
13 months 0.79* (0.29) 1* 0.09-1 p<0.01** p<0.001**
16 months 0.77* {0.31) 1* 0.171 NS p<0.001**
2 years 0.81* {0.26) 1* 0.15-1 NS p<0.001**

SDs are given in brackets, NS = not significant,

* gignificant improvement In relfation to the first examination (Wilcoxon Signed Ranks)

** significant influence of word frequency or word length on 1.S.P. {Spearman Rank

Correlation)
In view of the underlying deficit, the effect of word length and word
frequency on the extent of the phonological distortions in Naming and
Repetition was examined. Word length was expressed in number of sylla-
bles. Word frequency was measured according to CELEX® norms (Burnage
1990). Table 4.5. shows that Repetition is significantly influenced by word
length: at all times there appeared to be a high correlation between the
number of syllables and the value of the .S,P. (the longer the word, the
lower the LS.P.). In Naming, we found exactly the reverse: except for the
second period, word length did not correlate with phonemic similarity (see
Table 4.5.). In contrast to word length, word frequency does not offer a
clear-cut picture. In Repetition, in three out of six examinations, there is no
significant correlation between the frequency of occurrence and the measu-
red 1.S.P. of the items. In Naming, word frequency appears to be related to
L.S.P in four out of the six examinations; low frequency words elicited more
severe phonological deviations than high frequency words.

Paraphasic ervors in Spontaneous Speech

The rate of decrease of paraphasias in Spontaneous Speech during recovery
is presented in Table 4.6. The speech samples belonging to the AAT

3 Dutch Data Base, reiease N3.1. Computer Sofiware. Nijmegen: Center for lexical
information, 1990,
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examinations at three and six months and at three years post onset were
transcribed for an analysis of the occurring paraphasias. On the AAT rating
scale for the judgement of Spontaneous Speech the patient moved from '2' to
'3' on the phonological level, which is expected to be reflected in a more
accurate analysis of the phonological errors. After six months post onset the
scoring on phonology remained the same. As an example of the chrounic
stage we took an interview at three years post onset, held according to AAT
directions, Paraphasic errors were categorised as neologisms and phonolo-
gical paraphasias, according to the criteria of Butterworth et al. (1984) *.
Furthermore, we counted the number of verbal paraphasias > with either a
phonoiogical or a semantic relation to the target word (Green 1973): e.g.
'wafel' / va.fol / (waffle) in case of 'tafel' / tafal / (table), 'stoel' (chair) in
case of 'tafel' (table). Finally, we categorised unrelated verbal paraphasias
(Green 1973) e.g. 'aap' (monkey) instead of 'schip' (ship), where both a
phonological and semantic relationships between response and its target are
loose or absent. Although some phonological paraphasias were also
observed in other content words, like verbs and adjectives, the analysis took
into account only nouns, as in Naming and Repetition. In all samples of
Spontaneous Speech, verbal paraphasias with a semantic relation to the
target word were absent, which indicates that we can exclude a semantic
disorder as a source of the observed neologisms (Buckingham 1981) 6. A
comparison of the first and the second interview reveals an interesting fact:
During the first interview (three months post onset), the number of neolo-
gisms and phonemic paraphasias exceeded the number of correct nouns, a
tendency which is also found in other tasks requiring the oral production of
content words. Three months later, a reverse relation was found; most of the
nouns were produced correctly. Neologisms and phonemic paraphasias were
stilf produced during the last interview, showing that the phonological

4 Phonological paraphasias were considered to be all words that showed a total of one or
less phonemic (i.c.segmental} metatheses, additions, deletions or substitutions relative to the
target word. Neologisms were all nonwords not classified as phonological paraphasias.

5 Verbal paraphasias are all distortions, which are real words.

® However, within the AAT scoring system of Spontancous Speech semantics was rated as
3 in the first two interviews (maximum score: 5). This was mainly due fo the observed gaps
where the patient wrote down the word instead of uftering it, and the number of empty
sentences in which specific content words were avoided.
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distortions are an essential feature of the patient's disorder in the chronic
stage. Between each point in time, there was a difference in the ratio correct
nouns/total number of nouns with phonological distortions, especially
between three and six months post onset.

Table 4.6. Recovery pattern of paraphasias in spontaneous speech
WvW

Post onset 3 months & months 3 years
Nouns* 85 120 281
Correct nouns 23 (27%) 72 (60%) 202 (72%)
Total number of nouns with semantic 4 (5%) 1 {1%) o
distortions
Verbal semantic paraphasias 0 0 0
Verbal unrelated paraphasias 4 1 0

Total number of nouns with phonological 58 (68%) 47 (39%) 79 (28%)
distortions

Neologisms 46 32 57
Phonological paraphasias 11 10 19
Verbal phonelogical paraphasias 1 5 3

* all nouns are counted, including nouns with paraphasic errors, and seifcorrections

Table 4.7. shows that selfcorrections, which we already observed three
months post onsef, are present in all speech samples. The number of
phonological paraphasias per target word seemed to increase slightly,
especially between three and six months post onset. The more WvW
recovered, the more longer and infrequent words were produced prone to
phonological distortions. However, the number of successful selfcorrections
increased during recovery. During the first interview at three months post
onset, writing was a necessary tool for WvW to get the message across.

The majority of the phonologically distorted nouns were written down
correctly. The number of correct nouns in writing is much higher than in
speaking. At six months post onset, the used writing as a communication aid
in spontaneous speech had decreased; the phonologically distorted content
words were more recognisable. Instead of writing, the patient tried to
correct, often successfully, his deviations of the target word, which made the
instances of conduite d'approche increase.
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Sometimes WvW got stuck to the same word: 'het laatste nieuws / nius /'
(the last news), became 'het laatste deeuws / deus / deeuws, deeuw / deu /
nee deeuws' (the last x x x, no x).

Table 4.7. Selfcorrections of phonological paraphasias in spontaneous
speech WvW

Postonset 3 months 6 months 36 months

SPEAKING

Targets® 37 27 30

Phonological paraphasias 58 47 79
Mean number of phonological 1.57 1.74 2,63
paraphasias per target
Targets with successful 0 10 (23%) 18 (60%)
selfcorrections

WRITING

Wrillen targets 27 NA NA

Correclly wrillen targels 23 NA NA

NA = not avallable
* number of different nouns, distorted by phonological paraphasias

Summary of performance during recovery

According to AAT measures, the period in which the performance on most
test modules improved significantly, was before the sixth month post onset.
The discrepancy both between the performance in the written and oral
version of the Token Test and between Visual and Auditory Comprehension
of the AAT is balanced between three and six months post onset. This runs
parallel to a significant improvement in performance on Writing to dictation.
On the tasks which were the most disturbed at the first examination, such as
Naming and Repetition, the patient still made significant progress after six
months post onset. However, Repetition remained the most severely
disturbed task in all successive examinations, Between two years and four
years post onset the aphasic symptoms stabilised. The overall pattern of the
test results after six months post onset shows a good comprehension in
combination with phonologically distorted verbal output. WvW's excellent
spontaneous writing makes him an exceptional case.

In terms of the LS.P., denoting the phonological similarity of the
targetword and the response, no difference was found between Naming and
Repetition, However, within tasks the influence of word frequency and word
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length was different. For Repetition, word length is a dominant factor,
whereas for Naming, frequency was more important in relation to the I.S.P.
The improvement of Repetition is probably due to a better functioning at the
level of the phonemic output buffer; word length is described as a factor that
influences especially the selection and seriation of phonemes. A greater
accessibility to the phonological word form might possibly explain the better
Naming results.

The analysis of the paraphasic errors in spontaneous speech shows that a
semantic disorder as an underlying deficit is not plausible explanation for the
patient's word finding problems. The rarely observed verbal paraphasias
have a phonological relation to the targetword, which may denote that the
underlying mechanism which causes those deformations is likely not fo be
semantic, but rather a disorder in the selection of the phonological form.

During recovery, the phonological paraphasias and neologisms
disappeared to a large extent in those tasks that require oral production of
prescribed content words, such as Repetition, Naming and Reading aloud.
Improvement of Spontaneous Speech became apparent from the decrease in
the number of neologisms in favour of an increase in the number of
phonological paraphasias, paired with a higher number of successful
selfcorrections. However, the frequency of occurrence of phonological
paraphasias in Spontaneocus Speech at three years post onset indicates that a
disorder in the construction of phonological strings was stiil present in the
chronic stage.

The chrenic stage

In the chronic stage of WvW's aphasia, which was the period between two
and four years post onset, we examined the specific psycholinguistic
problems of the patient. The main focus was the location of the phonemic
disorder in a speech-processing model, The analysis of the patient's disorder
in the chronic stage was based on the word processing model, described in
Ellis and Young (1988) and subject to the design of the PALPA, a set of
Psycholinguistic Assessments of Language Processing in Aphasia (Kay et al.
1992). A number of tasks, which were presented to the patient in the chronic
stage, are derived from the preliminary version of the Dutch PALPA
(Bastiaanse et al, 1995),
The psycholinguistic analysis was aimed at the following modules of

processing; the lexical-semantic system (abstract words), the verbal auditory
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meinory, and the phonological input route to the lexical-semantic system, the
phonological output route and the graphemic output route. Since WvW's
performance on the AAT subtest of Visual Comprehension was normal at
one-year post onset, suggesting an intact silent reading, there was no reason
to investigate the intactness of the graphemic input route to the lexical-
semantic system.

Psycholinguistic analysis

Lexical-semantic system

The patient's results on the Pyramids & Palm Trees Test (Howard &
Patterson 1992) in the first examination already showed no indication of a
semantic impairment. This test is only concerned with concrete words. In
order to verify WvW's processing of abstract words, we administered
Synonym Judgement (PALPA). The patient had fo judge if two words were
synonymous or not. There were wordpairs with a high imageability and
wordpairs with a low imageability. The interpretation of abstract words did
not present any difficulties for this patient: Synonym Judgement, auditory:
high imageability 29/30 items correct (controls, n = 21: Mean 29.7 SD 0.6),
low imageability 27/30 items correct (controls, n =21: Mean 28.5 SD 1.5),

Verbal auditory memory

Digit span: In a task where the patient had to reproduce three auditorily pre-
sented digits in serial order, less than half of the items were correct both in
oral and in written reproduction. The results of the oral and written reproduc-
tion did not differ, The patient was incapable of reproducing four digits.
These results improved strongly once serial pointing to digits was requested
after oral presentation. The patient now reached a production of six digits.
Going from three to six digits, his performance remained the same. Conse-
quently, his span performance was considerably better in the absence of
spoken or written reproduction (see Table 4.8.). WvW's results in pointing to
digits after auditory presentation approximate the performance of normals.
The mean performance of 12 controls in the study of Vallar et al. (1992) is
5.95,

Pointing span for noun-verb sequences (pictures) (PALPA): This task makes
use of four uninflected verbs and four nouns in pseudo-sentence
arrangements which are semantically anomalous but carry prosodically
supported sentence structures (SV-SVO), for instance SVO SVO 'scissors
boil mouse, hat knock pen'. The words are presented auditorily.
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The number of words included in a sentence increases from two to seven.
There are two sequences consisting of the same number of words., The
patient has to select the denoted pictures. WvW reached the level of six-
word structures; 50% of the items were correct, which falls within the
normal range.

Table 4.8. Performance WvW on auditory verbal memory

Auditory Patient WvW Controls (N=21)
verbal
memory
DiciTspaN Oral  Written Pointing Oral reproduction
reproduction reproduction
3 digits 5(12) 3(12) 27 (34) Mean 10
4 digits 0(12) 1(12) 20 (34) Mean 9.86 {10)
SD 0.35 Range 9-10
5 digits NA NA 24 (34)
6 digits NA NA 26 (34)
Controls (N=24)
NOUN-VERB Pointing
SEQUENCES
2-7 words 7 (14) Mean 9.92 {14)

SD 2.08 Range 6-13

NA = not appropriate, Maximum number of items correct is given in parentheses

Phonological and auditory lexical input processing

Discrimination of minimal pair wordshionwords (PALPA): The stimulus
pairs consisted of monosyllabic words or nonwords with a CVC structure.
Minimal differences according to veice, manner or place of articulation
occurred in either initial or final positions, In some pairs the order of sounds
was reversed. The words were presented auditorily with a one-second inter-
val of flat intonation. WyW has to indicate if the stimulus pairs sound
different or not. All the sameness judgements in pairs of words and pairs of
nonwords were correct; errors were only made in the different judgements
(see Table 4.9.). In words as well as in nonwords the scores of the different
judgements were below the normals' level.
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Phonological segmentation: word initial, word final (PALPA): Monosyllabic
words and nonwords were presented to the patient auditorily. The patient
had to select the first or the last letter of the word out of four written letters,
The results fell in the normal range (see Table 4.9).

Table 4.9. Examination of phonological input route WvW

Tasks Patient Controls (N=21)
wvW

Mean SD Range
DISCRIMINATION OF MINIMAL PAIRS

Words, same Judgements 36 {36) 35.1 1.3 32-36
Words, different judgements 30 (36} 34.9 1 33-36
Nonwords, same judgements 36 (36) 354 0.8 33-36
Nonwords, different judgements 24 (36) 35.6 0.6 34-36
PHONCLOGICAL SEGMENTATION
Words, iniial 29 {30) 299 04 29-30
Words, final 28 (30} 29 0.9 27-30
Nonwords, initiat 10 (15) 13.6 1.5 10-15
Nonwords, final 10 (15) 13.5 1.6 10-15
AUDITORY LEX!CAL DECISION
Words 78 {80) 78.5 1.6 74-80
Nonwords 70 (80} 78.3 1.7 74-80

Maximum possible score is given in parentheses

Auditory lexical decision (PALPA): This task investigates the effects of
imageability and frequency on lexical decision about spoken words. There
are four word-sets: High Imageability-High Frequency; High Imageability-
Low Frequency; Low Imageability-High Frequency; Low Imageability-Low
Frequency. Words are matched across groups as far as possible for
grammatical class and number of Iletters, syllables and morphemes.
Nonwords are derived from words by changing one or more letters, while
preserving orthotactic and phonotactic regularity. The results show that the
phonological input lexicon is fairly intact (see Table 4.9.)., There was no
effect of imageability. Nonwords were recognised less accurately than
words.
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Phonological output route

The intactness of the phonological output lexicon was measured clinically
(a-e) and by 'pseudohomophone decision’, a PALPA subtest. In the
remaining tasks (repetition and oral reading of words and nonwords) the
phonemic buffer was relevant. Grapheme/phoneme conversion was also
examined.

Rhyming pictures (a): In each ftrial four pictures were presented, two of
which had rhyming names. Monosyltabic 'kam' / kain / (comb), 'lam' / lam
/ (lamb) and bi-syllabic 'sigaat’ / si.xa:r / (cigar), 'gitaar' / vita:xr / (guitar)
words were incorporated. There was no semantic relationship between the
rhyming words. A semantically and phonologically unrelated distractor
accompanied the targets. WvW had to indicate which of the pictures formed
a rhyming couple. Although the task was not easy, he performed quite well
(20/25 items correct),

Homophone decision (b): From a sample of written wordpairs, the patient
had to decide which word pairs were homophones e.g. 'hausse' / ho.s / (rise)
and 'hoos' / ho.s / (spout). No mistakes were made (40/40 items correct); in
order perform adequately this task, the patient has to make a phonological
representation of the graphemic string,

Identification of number of syliables (c): We presented the patient with
pictures from mono- and multisyllabic words, The multisyliabic words
varied from two to four syllables. The patient had to decide the number of
syllables contained in the words that the pictures represented. The patient
performed well on this task (22/25 items correct).

Rhyming nonwords (d): Pairs of nonwords were presented in written form
and WvW had to decide whether they rhymed, The rhyming pairs were not
orthographically similar e.g. 'teiks' and 'lijx' (both / teiks /). The patient
made the correct decision in most of the items (18/20 items correct).

Identification of first and final phoneme (e); We presented the patient with
pictures of a Dutch version of the Boston Naming Test (Kaplan et al. 1978)
existing of 40 items with frequent and infrequent mono-and multisyllabic
words. During the first presentation the patient had to say the initial
phoneme of the word, during the second presentation the final phoneme.
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The patient performed rather well on the first task (37/40 items correct). The
last task displayed slightly more errors (32/40 items correct).

Pseudohomophone decision (PALPA). The patient had to decide whether a
written nonword would sound like a word if pronounced. WvW had to make
a phonological representation to be able to make a lexical decision. In most
items, the patient succeeded in this task and his performance was nearly
normal (see Table 4.10.).

Repetition of words/monwords (PALPA): The set of words that the patient
had to repeat varied according to the parameters 'imageability' and
'frequency'. Imageability -particularly affected WvW's performance,
indicating that the patient used the semantic route in word repetition (see
Table 4.10)). Words with a high imageability were repeated more
successfully than words with [ow imageability. The patient's accuracy in
repetition of words with a high imageability did not differ from the results of
normals. In contrast, WyW's performance on repetition of words with a low
imageability was lower than in normals. There was no difference between
high frequency and low frequency words. However, performance was
disturbed with both word classes, High imageability was clearly a facilitating
factor, In contrast with the rather good results in word repetition, the repe-
tition of nonwords was severely defective. The results were far below the
normal range. The length of the stimuli in this task varied from one to three
syllables. WvW could only repeat one mono-syllabic word out of a sample
of nonwords controlled for the number of syilables (see Table 4.10.).

Reading aloud of words/momvords (PALPA): The patient had to read aloud
words and nonwords that varied in length. In contrast with near perfect
performance on words, only half of the nonwords were read correctly (see
Table 4.10.). In comparison with normals, the oral reading of words was
intact whereas the oral reading of nonwords was significantly disturbed.
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Table 4.10. Examination of phonological cutput route WvW

Tasks Patient Controls (N=21)
wvww
Mean §D Range
PSEUDOHOMOPHONE DECISION
Pseudohomophones 11 {15) 13.4 1.5 10-15
Nonhomophones 13 (15) 14.7 0.6 13-15
REPETITION OF WORDS
High imageability 38 (40) 39.9 0.5 38-40
Low imageability 29 {40) 39.8 04 39-40
High frequency 35 (40) 39.9 0.3 39-40
Low frequency 32 (40) 39.8 0.5 38-40
REPETITION OF NONWORDS 8 (80) 77.8 24 71-80
REPETITION OF NONWORDS,
CONTROLLED FOR NUMBER OF SYLLABLES
Monosyliabic 1(10) 9.8 0.5 8-10
Bisyllabic 0(10) 9.7 0.4 9-10
Three-syllabic 0{10) 9.9 0.4 9-10
ORAL READING OF WORDS,
CONTROLLED FOR LETTER LENGTH
Three-letter words 8 (6} 6 0 6-6
Four-letter words 5{6) ¢ 0 6-6
Five-letter words 6 (6) 6 0.2 5-6
Six-letter words 6 (6) 6 0 6-6
ORAL READING OF NONWORDS,
CONTROLLED FOR LETTER LENGTH
Three-letier nonwords 4 (6) 6 0.2 5-6
Four-letter nonwords 3(6) 6 0 6-6
Five-letler nonwords 3(6) 5.9 04 5-6
Six-letter nonwords 2 (6) 6 0.2 5-6
GRAPHEME/PHONEME CONVERSION, 16 {26) 25.6 0.6 24-26

LOWER CASE

Maximum possible score Is given in parentheses
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Grapheme/phoneme conversion (PALPA): The patient was requested to
pronounce letters as phonemes. All the letters of the alphabet were presented
in a randotn order, This task was very difficult for the patient and the results
lay below the norial level (see Table 4.10.). The patient often required more
than one attempt in order to produce the correct phonemic realisation of the
grapheme. He did not always succeed.

The graphemic output route

Written naming after auditory definition: Auditory descriptions belonging to
infrequent words (12 concrete, 12 abstract items) were presented. Examples
of the last category are: 'plagiarism’, 'equator’, 'optimist’. WvW had to write
down the matching word.

The results show that the route from the lexical-semantic component to the
graphemic output lexicon was fairly intact, as well as the selection and orde-
ring of graphemes for written output (see Table 4.11.).

Writing words/mnonwords to dictation (PALPA): The patient had to write

words and nonwords on dictation, varying from three to six letters. The

writing of words was normal. The writing of nonwords was severely distur-

bed. WvW only succeeded in writing correctly two three-letter nonwords

{see Table 4.11.).

To analyse the disorder in more detail, we presented the patient with five

sets of words, which he had to write down (see Table 4.11,).

- words of two phonemes, CV (e.g.'os' / 0s / means 'cow’) and VC (e.g.-
'[a' / la: / means 'drawer”) (set a).

- - monosyllabic nonwords with the same structure, only the consonant has
been changed (set b).

- real words of four phonemes, CCVC ('trein' / trein / means 'train’) and
CVCC ('melk' /meik / means 'milk') (set ¢).

- nonwords with the same structure, and only one phoneme changed (set
d).

- nonwords of four phonemes, from which more than one phoneme had to
be changed to make an existing word out of it (set ).

The patient only made errors in writing nonwords, Moreover, the numbers of

errors increased as the deviations from existing words were enlarged. There

was no difference on the two-phoneme level between words and nonwords.

On the four-phoneme-level both in the nonwords that varied with one

phoneme and in the nonwords that varied with two phonemes from existing

words, a defference between words and nonwords was found.
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Three nonwords where the deviations from of existing words were minimal
(set d) were changed by the patient into real words: (‘’kloem' / klum /
became 'knoet' / knut / 'knout'). In the last task, which included nonwords
with strong deviations from an existing word (set ), many errors were made:
'skaus'/ skaus / became ‘tsok' / tsok /. Errors occurred both in vowels and in
consonants and the last consonant was more often incorrect than the first
consonant.

Influence of imageability and frequency on writing: In the writing of low
imageable and low frequent words, the patient's performance was below the
level of normals (see Table 4.11.).

Naming letters: All letters of the alphabet were presented in a random order.
The patient had to name each letter. WvW could perform this task quickly
with only a few errors.

Oral spelling: We presented auditorily monosyllabic and multi-syllabic
words, varying from two to four syllables. The patient had to spell the word,
but this task appeared to cause him great difficulties.

Summary of performance in the chronic stage

Lexical semantic processing of concrete and abstract words was intact, in
accordance with the earlier findings. The facilitating influence of high
imageability on the repetition of single words and the writing of single
words on dictation may be an indicator of the use of the lexical-semantic
route in both tasks.

The auditory verbal STM, measured by pointing span for digits and
noun-verb sequences, was preserved: the patient's results were in the normal
range. The requirement of the oral or written reproduction of digits did
decrease the patients' performance to under the normals’ fevel.

The results on the phonological segmentation show that phonological
analysis of auditorily presented words and nonwords was intact just as was
phoneme/grapheme conversion. WvW's performance on the discrimination
of minimal pairs, specifically the different judgements and the recognition of
nonwords, was slightly disturbed, which may point to the use of a lexical-
semantic strategy in those tasks.

Rhyming pictures, homophone decision, identification of number of
syllables, pseudohomophone decision and the identification of the first and
the final phoneme of words belonging to pictures presented few difficulties,
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Table 4.11. Examination of graphemic output route WvW

Tasks Patient Controls (N=24)
wvw
WRITTEN NAMING AFTER AUDITORY DEFINITION 20 (24) NA
WRITING WORDS TO DICTATION,
CONTROLLED FOR LETTER LENGTH
Three-letter words 6 (6)
Four-lefter words 5(6)
Five-letter words 5 (6}
Six-lelter words 6 (6)
Total score 22 (24) Mean 23.7 8D 0.6 Range 22-24

WRITING NONWORDS TO DICTATION,
CONTROLLED FOR LETTER LENGTH

Thres-letter nonwords 2 (6)

Four-letter nonwords 0 (6)

Five-letter nonwords 0{6)

Six-letier nonwords 0 (6)

Total score 2(24) Mean22.2 SD 2.1 Range 15-24
WRITING WORDS, NA
CONTROLLED FOR CV-STRUCTURE

Monosyllabic words 10 (10)

with CV (5) and VC (5) structure

Monosyliable nonwords 8 (10)

of the same structure

Monosyllabic words 16 (10)

with CCVC (5) and CVCC (5) structure
Monosyllabic nonwords of the same

structure with one phoneme changed 3(10)
fwo phonemes changed 1 (10}
WRITING WORDS TO DICTATION
High Imageability 18 (20) Mean 19.6 SD 0.8 Range 17-20
Low imageabllity 13{20) Mean19 8D 1.2Range 15-20
High frequency 19 (20) Mean 19.7 SD 0.7 Range 17-20
Low frequency 12 (20) Mean 18,8 5D 1.4 Range 15-20
NAMING LETTERS
Upper case 24 (26)
Lower case 23 (26)
Total score 47 {62) Mean 50.7 SD 5.2 Range 38-52
ORAL SPELLING, NA
CONTROLLED FOR SYLLABLE LENGTH
Monosyltabic words 7(10)
Bisylfabic words 4 (10)
Three-syllabic words 5(10)
Four-syllablc words 2 (10)
Tolal score 18 (40)

NA = not avallable, Maximum possible score is given In parentheses
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which shows that the phonological output lexicon is intact and accessible to
the patient.

The high performance on written naming after auditory definition proved
the relative sparing of the graphemic output route. Grapheme/phoneme
conversion in the context of nonwords, without pronunciation, was possible
(see the resuits of 'thyming nonwords"), in contrast with grapheme/phoneme
conversion of separate letters, where the production of the phoneme was
required. Although the naming of letters was intact, oral spelling was
defective (see discussion). Repetition, writing and oral reading of nonwords
was nearly impossible. The analysis of WvW's writing of nonwords showed
that the more deviant the nonword was the worse the response. WvW's
problems with nonwords point to a disorder in the phonemic buffer as being
the main locus of his impairment.

Discussion

Aphasia type

The remarkable aspects of WvW's aphasia during course are twofold. Firstly,
in the context of a relatively good comprehension, phonological errors are
found in all oral tasks requiring the production of content words. The
phonemic paraphasias even persisted as comprehension reached the normal
range. Secondly, the writing of content words was not influenced by the
phonological distortions and appeared to be nearly flawless. The occurrence
of phonological distortions in oral speech, independently of the task, is
considered to be the most prominent linguistic marker of the syndrome of
reproduction conduction aphasia (Kohn 1992). The analysis of WvW's
phonemic paraphasias in naming and repetition by means of the LS.P.
(Lhermitte & Derouesné 1974) revealed no difference between the tasks as
far as the resemblance of the phonemic errors to the target words was
concerned. This method was selected because the authors described patients
with a similar clinical picture in the same way: a defective phonological
system with a relatively spared graphemic output. Likewise, most of the
phonological deviations of our patient were described in terms of the I.S.P.
as phonemic paraphasias,
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A comparison between spontaneous speech and constrained oral tasks in
terms of the degree of phonological errors is difficuit. In spontaneous
speech, the knowledge of the degree of contextual appropriateness is crucial
for the recognition of the target word (Visch-Brink & Van de Sandt-
Koenderman 1984). Moreover, the responses fo the stimuli in the different
tasks require different processes; the natore of phonemic paraphasias in
relation to the diverse eliciting tasks and their underlying processes still has
to be determined (Caplan & Waters 1992). However, the occurrence of
phonemic distortions in WvW points clearly to the classification of his case
as reproduction conduction aphasia, to the extent that this characteristic was
most remarkable in all the oral speech task.

Conduite  d'approche behaviour which should accompany the
phonological distortions, is a secondary obligatory deficit of patients with a
conduction aphasia. The speech samples of WvW show that selfcorrections
are constantly present. During course, there is an increase in the number of
successful selfcorrections (see also Pate et al. 1987; Kohn 1992). This
favourable effect of attempts at a flawless wordproduction is probably
related to the recovery of comprehension. According to Joanette et al.
(1980), increasingly closer approximations to a farget are only found in the
context of a good comprehension,

WvW's self-corrections on the segmental phonemic level interrupted the
fluency of spontaneous speech. This breakdown in fluency distinguishes a
reproduction conduction aphasia from a mild Wernicke aphasia with lexical-
based phonemic distortions (Kohn 1989). Broca aphasia is excluded as
appropriate aphasia type because of the fact that periods of disfluency were
bound to phonologically distorted words. An analysis of spontaneous speech
showed that the impression of slight agrammatism gathered from the initial
spontaneous speech sample was due to WvW's wordfinding difficulties. The
percentage of WvW's omissions aad substitutions of function words
appeared to be equal to those of normals (Vissers 1992; Koik & Heeschen
1992).

Finally, it has to be mentioned that a kinetic impairment like verbal
apraxia was apparently not responsible for the speech errors, either
predominantly nor as an additional impairment. A groping articulatory
behaviour was never observed in the patient's history.

In the differentiation between the reproduction and the repetition type of
conduction aphasia, the state of the auditory verbal STM is considered one
of the most crucial features (cfr. Berndt 1988). WvW's performance on digit
span tasks displayed a significant divergence between oral or written
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production and pointing, in favour of the latter. With pointing as a response
modality, the patient's results approximated the normal range. His pointing
span for noun-verb sequences expressed on pictures did not deviate at all
from the results of normals. The patients in the literature who were explicitly
labelled as reproduction conduction aphasia (Caplan et al. 1986; Pate et al.
1987; Caplan & Waters 1995; Wilshire & McCarthy 1996) are reported to
have an impaired auditory verbal STM. Yet an intact auditory verbal STM is
one of the defining features of this aphasia type. The bad performance on the
oral reproduction of digits seems to be due to the response modalities; a
disorder in the phonemic and in the graphemic buffer (see further) might
cause problems with the oral and written enumeration of digits.

One of the most interesting aspects of WvW is his writing capacity in
lexical tasks. WvW's writing of words was significantly better than his
spoken output, This is not only exceptional among patients with
reproduction conduction aphasia, but also in patients with an other
classification, Most authors report that writing is disturbed in conduction
aphasia (see Benson 1988; Berndt 1988; Palumbo et al. 1992). Table 4.1.
contains described cases with a relatively preserved writing component.
Basso et al. (1978) stress the rarity of this linguistic profile. Within a series
of 500 patients with aphasia, they found only two patients with fluent
aphasia and a remarkably spared writing. The discrepancy was restricted to
spontaneous speech and spontaneous writing and the other speech tasks were
nearly flawless.

Unfortunately, writing is one of the least described modalities in aphasia.
In view of the history of the architecture of speech and writing, more
attention should have been paid to this task. Lichtheim, the precursor of the
recent model makers, hypothesised two possible routes in writing, one via
Broca's area, the other via Broca's and Wernicke's areas, The intact writing
of patients with a conduction aphasia and paraphasic speech (as was the case
in our patient) would, according to the author, exclude the involvement of
the Wernicke area in the writing process. This was the case for our patient.

The performance of WvW on speech and writing is a strong argument
for the partial independence of the graphemic and phonological output routes
on the postlexical level. WvW is the counterpart of the patients described in
Miceli et al. (1987) and in Schonauer and Denes (1994) who made errors in
written spelling while having an intact oral speech.
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Neurolinguistic analysis

The main disorder of WvW seems to be a post-lexical deficit, located in the
phonological output route. Any task that involves activity of the phonemic
output buffer is impaired. The lexical and the noalexical route to speech
production meet each other in this module. It's the pre-articulatory stage
where the lexical form receives its segmental phonological specification
whereafter the articulatory realisation can take place. The participation of the
phonemic output buffer seems to be in the following tasks, which were
disturbed in WyW: oral speech requiring words and nonwords, the writing of
nonwords and the grapheme/phoneme conversion of separate letters. Parti-
cularly on the oral and written reproduction of nonwords there was bad
performance. According to Caramazza et al. (1986) both tasks require that
the phonological representation is held in the phonemic output buffer, until
the phonological segiments are mapped into articulatory patterns (in speech)
and the phonemes are converted in graphemes (in writing). The phonological
output lexicon is intact, shown (among other tasks) by WvW's performance
on homophone decision and on pseudohomophone decision.

As far as the post-lexical localisation of the disorder our patient agrees
with the case described by Kohn in 1989. However, in support of the
assumed post-lexical deficit, this author postulates, that there should be no
lexical effect to the phonemic distortions. The description of her patient with
reproduction conduction aphasia shows that repeating words elicited the
same number of phonemic paraphasias as repeating nonwords, which was
not true for our patient. The prediction according to which a disorder in the
response buffer should have a similar effect on words and nonwords fits in
the serial models of speech production as f.i is promoted by Levelt (1989).
The segments of the phonemic strings to be produced are prone to damage,
independently of the foregoing steps in the processing of those utterances.

In our patient there is large discrepancy between the realisation of words
and nonwords both in oral speech and in writing, In this respect WyvW
resembles the cases described by Caplan et al. (1986), Caplan (1987),
Caramazza et al. (1986}, Bub et al. (1987) and Wilshire and McCarthy 1996.
Caramazza et al. (1986) explain a good performance of words in contrast
with nonwords by assuming a direct mapping of lexical-phonological
representations to lexical articulatory representations without participation of
the phonemic buffer, Bub et al. (1987) presume that in the processing of
words aphasic patients may use compensatory lexical and semantic
information to facilitate the activation of phonemes. Such an explanation
falls within the scope of the language models that assume spreading
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activation. Those parallel network models (Stemberger 1985; Dell 1988)
would clarify the influence of the lexical bias and eventually the semantic
representation in segmental phonological processing by the positive feed-
back of the higher level representations.

This approach appeared to be wonderfully suited to WvW, With such a
bottom-up strategy reaching into the lexical semantic representation, WvW
tried overtly to compensate for his phonemic disorder. Struggling with a
suffix he could only pronounce the word in spontaneous speech after a con-
nection with the semantic representation: he wanted to say 'natuurlijk' (of
course), he did not succeed, then he connected the suffix "-lijk' as a homop-
hone with 'lijk' (corpse) and he succeeded in the pronunciation. In the same
way he pronounced the word 'Gorbatsjov' in oral reading after expressing the
sentence: 'Cot’ (proper name) 'gaat’ (goes) in 'bad' (bath) 'met een slof' (with
a slipper). This overtly expressed semantic strategy agrees with the
observation that WvW (in the initial stage already) converted nonwords into
existing words. The above-mentioned example clearly iflustrates that WvW
uses the lexical-semantic route as a strategy to assist him during the
phonological realisation.

In the context of a defective phonemic output buffer, the intactness of
auditory verbal memory is peculiar. Generally a defective phonemic output
buffer is associated with a defective auditory verbal memory (Campbell &
Butterworth 1985; Kay & Marcel 1981). Subvocal rehearsal, the common
part in both modules, is denoted as responsible for this association
(Campbell & Butterworth 1985; Caplan & Waters 1995). Not phonological
manipulation should be influenced by an impaired subvocal rehearsal, but
the role of the buffer in holding the phonological segmental information
available to the mapping in the articulatory realisation (Levelt 1989,
Bisiacchi et al. 1989; Cohen & Bachoud-Levi 1995).

There is some support for an intact subvocal rehearsal: WvW could
judge the similarity of auditory presented nonwords and in behaif of
phonological segmentation he could hold in his memory an auditorily
presented nonword. The damage of the phonemic output buffer might
involve the 'active' part, the manipulation of phonemic segments into a form
suitable for pronunciation,

Another possibility is that subvocal rehearsal is partly intact. It may be
suggested that the self-monitoring process is broken at the moment where
the articulation of the word starts. The activity of the motoric realisation may
rule out the activity of a higher node in speech processing and cause an
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accelerated decay of the segmental phonemic representation. In line with the
adaptation theory WvW uses syllabification as a facilitating strategy.

In future research the relation of phonemic paraphasias to phonological
manipulation (tasks belonging to the buffer) and to verbal auditory STM
should be investigated. The occurrence of phonemic paraphasias is not
bound to a disorder in auditory verbal memory. Such a disorder is characte-
ristic of aphasia, independent of the type (Vallar et al. 1992). Pointing and
repetition digit span tasks are reported by these authors to differentiate pa-
tients classified as conduction aphasics, Broca aphasics and Wernicke
aphasics from normals. Pointing to digits was even more difficult for the
aphasic group than repetition in contrast with normals, where the reverse
was found.

The graphemic buffer may be slightly impaired also. The test results
peinted to a problem in the writing of low imagery and low frequency words
with some errors in the selection of graphemes. Moreover, WvW has bad
performance on oral spelling. The intactness of the graphemic output buffer
would imply a good performance in oral spelling (Hillis & Caramazza 1989;
Kirk et al. 1991), which is not true for WvW. Maybe we can apply the
hypothesis of Miceli et al. (1987): the articulatory wordforins are directly
connected with the lexical wordforms to the graphemic output route. The
velocity of WvW's writing, immediately the whole word seems to reflect the
mapping of the graphemic output lexicon in the motoric act without
interference of the graphemic output buffer. During recovery WvW was
observed to write less easily during oral speech.

If we take the decrease of phonemic paraphasias as a measure for the
amelioration of the phonemic buffer, we have an explanation for the fact that
later on the not completely functioning phonemic buffer hindered the patient
dwring writing. The phonemic output buffer might work as a 'Jamming
station' in an already developed strategy. Participation of the phonological
route in writing would require some reasonable activity of the phonological
representation. A similar suggestion may clarify the discrepancy between the
data presented in the case-reports. For instance, the patient of Kohn (1989)
with reproduction conduction aphasia was moderately disturbed, both in
writing and in oral production tasks (correct score in oral and written naming
respectively 11/15 and 12/15). In other patients, on the basis of whose
performance in speaking and writing an independent orthographic route was
suggested, the results in the various tasks differed widely. E.g. Patient 2 of
Lhermitte and Derouesné (1974) obtained a correct score of 3/50 in oral
naming and 44/50 in written naming, The patient of Hier and Mohr (1977)
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was denoted with a percentage of 4% correct in oral naming and 52% correct
in written naming. Perhaps we may conclude that integration of the
phonological and graphemic route will only take place when the perfor-
mance on both components is above a certain level.

Recovery

There is an important difference between WvW and the patients described
by Lhermitte and Derouesné (1974). Their patients were free of aphasic
symptoms within a month; the recovery of oral speech was in line with the
recovery of the other tasks, In WvW, the production of phonemic parapha-
sias and neologisms was a persisting deficit, which did not completely
recover like comprehension and naming,

Quite unknown are the linguistic characteristics of the recovery pattern of
patients with a conduction aphasia; Gandour et al. (1991) published the only
extensive longitudinal study wherein various linguistic aspects of the
disorder during course are described. Unfortunately data about auditory
short-term memory are lacking.

Generally the prognosis of conduction aphasia is described as
favourable; Kertesz in 1984 followed nine patients with conduction aphasta
during one year. Three patients recovered completely, six patients remain
anomic. The three patients described by Tanabe et al. (1987) recovered
within one week. The lesion was almost restricted to the arcuate fasciculus.
Poncet et al. (1987) also described a patient with conduction aphasia and a
lesion, affecting the arcuate fasciculus, which was verified by MRI two
months post onset. However it's not clear from the description of the
patient's linguistic performance, if the clinical signs of conduction aphasia
are still present at that time. In the longitudinal study of Gandour et al.
(1991), precise information about the localisation of the lesion is lacking but
the parietal cortex seems to be involved. The localisation of the lesion of our
case coufirms the assumption that cortical structures, notably the supra-
marginal gyrus in addition to a lesion in the arcuate fasciculus is responsible
for long-lasting conduction aphasia (Van Harskamp & Visch-Brink 1997).
Future longitudinal studies with a synchronous description of the aphasia
and the lesion localisation may provide further insight into the relation
between the linguistic symptoms and the neuro-anatomical data.
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