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L. Introduction

Looking up the term "aphasia” in lexica or dictionaries, one often finds a reference to
the meaning of the ancient Greek word aphasia, which is translated as speechlessness or,
rather more loosely, as the loss of the ability to speak or of the capacity for language. As
further information it may be noted that this condition is a case of a neurogenous
language deficiency. This widespread conception of the phenomenon of aphasia contrasts
crassly with the experiences gained in conversations with aphasic patients, Aphasias can
be described more appropriately as disturbances of language or rather of the processing
of language, and in sub-groups such as Wernicke's and anomic aphasics the fluency of
the production of language is usually well preserved. In other aphasic patients, however,
suffering from Broca's or global aphasia, speech production is reduced in fluency and
effortful. The errors observed in aphasic patients’ speech productions affect in particular
the grammatical organisation of speech (agrammatism, paragrammatism), phonological
planning (phonemic paraphasias and neologisms), and semantic-lexical processes (word
finding impairment, semantic paraphasias) (see Huber, Poeck & Weniger, 1982, for a
detailed neurolinguistic description of aphasic syndromes and symptoms).

Indeed, as almost all aphasics can produce speech, although perhaps in distortion,
and some of them even tend to speak more than before (logorrhea), one can hardly speak
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of "speechlessness” in the vast majority of cases. However, the term "speechlessness”
has been used by a number of authors who were fully aware that aphasic patients are not
mute (Jackson, 1879). In fact, the English neurologist Hughlings Jackson introduced the
term in order to indicate that useful, propositional speech could not be produced by those
patients he called "speechless” and he investigated in great detail those utterances which
were not propositional, such as neologisms ("jargon") and automatisms (“recurring
utterances"). Jackson interpreted speech automatisms as elements of utterances
pathologically preserved in statu nascendi:

Thus the disease causes loss of speech; it permits the increased dischargeability of the right half ...
The greater excitability of a centre uncontrotled by removal of its higher centre is supposed to be
temporary, but the particular activity may be kept up by repeated use: the speechless man's recurring
utterance is being uttered very often; it keeps up what was doubtless at first a temporary
organization. (p.192).

Therefore, although the conception of aphasia as a loss of speech is misleading for
the vast majority of cases of aphasia, there are patients whose linguistic processing
mechanisms only permit the production of a few or individual words, syllables, or
vowels and who, instead of being able to use linguistic forms in accordance with their
intentions, only have at their disposal the repetition of these stereotyped linguistic
elements.

In its prototypical form this condition is infrequent. De Bleser and Poeck (1985) in-
dicate that only 2% of the aphasics investigated by them revealed the production of lan-
guage which exclusively consisted of fluently uttered chains of consonants and vowels
(CV-recurring utterances, e.g., di-di-di). If one does not restrict the symptomatology to
the CV-type of ufterance, the proportion of patients with exclusive production of stereoty-
ped utterances might be estimated as being below 5% of patients suffering from chronic
aphasia. Exclusively stereotypical productions may also occur with the advanced
breakdown of language and other higher mental functions in dementia (Leischner, 1951).

In the second half of the last century, cases with stereotypical productions were for a
short time the focus of neuropsychological research, which was just beginning to develop
(cf. Lebrun, 1986, for a review). Thereafter, efforts to describe the ways of appearing,
the causes, and the course of this strange aphasic symptomatology were made only quite
recently. Taking particularly into account the most recent results of research, the present
article intends to provide a survey of the empirical results, the theorics, and hypotheses
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which could have explanatory value, and the general conceptuai models concerning the
production of language in the context of which the special results of these neurolinguistic
studies can be placed.

2. Definitions

Up till now there is no consensus among aphasiologists with regard to how stereoty-
pical linguistic remnants can be denominated. We favour the neurolinguistic term "speech
automatisms" as it was introduced by the Aachen group of researchers, Huber et al.
(1982) defined the linguistic automatism as "a constantly recurring utterance which is
formally rigid, consists ol neologistic sequences of syllables, interchangeable words or
phrases, does not fit into the linguistic context either lexically or syntactically, and which
the patient produces in contrast to the intention expected by his interlocutor” (p. 81). The
term "recurring utterances" is used for a sub-group of linguistic automatisms. It refers to
utterances "which consist exclusively of syllables or sequences of syliables which are li-
ned up in their production (e.g. dododo, tatata, tautau, gogogogo, miinne, minne)"
(ibid). In most of the English literature the term "recurring utterances” is used for any
speech automatisms. Code (1982) defined "recurrent utterance" in the spirit of Jackson
(1879) as " an utterance made up of either real words or a non-meaningful string of
speech sounds which some aphasic patients produce either every time they produce
speech or just sometimes” (141). Alajouanine (1956) used the concept of verbal
stereotypy in order to designate the symptomatology and further qualified it as “a
permanent stereotyped verbal expression with or without linguistic meaning
unconsciously and involuntarily uttered"” (6).

3. The Historical Point of Departure: Broca and Hughlings Jackson

It is astonishing to see to what extent the descriptions of the neurolinguistic status of
patients with linguistic automatisms diverge. Broca described two patients whose speech
production-was reduced to minimal remnants: Leborgne, whose phonological utterances
consisted only of the CV-syllable "tan" (t3), and Lelong, who could only produce "oui",
"non", "tois" (for "trois"), and "toujours" as well as his name, partially, ("lelo”), upon
being asked. Broca (1861) believed
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...la faculté du langage ... persiste évidemment tout entiere, puisque les malades comprennent par-
faitement le langage articulé et Ie langage écnit; ... puisque enfin ceux qui sont letirés, et qui onl le
libre usage de leurs mains, mettent netiement leurs idées sur ie papier. [ls connaissent donc le sens
et la valeur des mots, sous la forme auditive comme sous Ia forme graphique. .... Ce qui a périen
eux, ce n'est done pas la faculté du langage, ce n'est pas la mémoire des mots, ce n'est pas non plus
T'action des nerfs et des muscles de Ia phonation et de I'articulation, c'est autre chose, c'est une
faculté particuliére considérée par M. Bouilland comme Ia faculté de coordonner les mouvements
propres au langage articulé, ou plus simplement comme la faculté du langage articulé, puisque sans
elle il n'y a pas d'articulation possible. (333)

Although Jackson (1879) agreed with Broca on some points, for example, on the
fact that the articulatory and vocal instruments of these patients were usually intact and
that linguistic comprehension was not extinguished, he disputed the retention of the
capacity for language, which was maintained by Broca. This becomes particularly clear in
his conception of the written language capabilities of the aphasic with automatisms:

He cannot write. - That is to say he cannot express himself in writing, ... Since he cannot wnite, we
see that the patient is speechless, not only in the popular sense of being unable 1o alk, but alioge-
ther so; he cannot speak internally ™ (p.163). And at another point: *[ know that cases of loss of
speech have been recorded by eminent physicians, in which ability to write was not lost. The
chronic cases of this kind that I have seen have been mostly cases of pretended loss of speech.
Besides, how is it conceivable that a person who has lost speech should be able to express himself
in writing? If a person can express himself in writing he gives proof that he has not lost speech. We
must speak internally before we write - before we express ourselves in writing, (1874:131)

4. Types of Speech Automatisms

Jackson was the first person who carried out a detailed neurolinguistic analysis of
automatisms. [le distinguished four types : firstly, those consisting of jargon utterances
(e.g. "yabby, me committimy, pittymy, lor, deah"); secondly, those formed of real
words (e.g. "man”, "one", "awful"); thirdly, those consisting of short phrases (e.g.
"come onto me"; "yes, but you know"); lastly, he emphasized that the particles "yes" and
"no" can frequently be observed as automatisms alongside other automatisms or as a
unique type of utterance. Alajouanine (1956) distinguished two forms of occurrence,
firstly, those with, and secondly, those without linguistic meaning. He subdivides the
latter type into "iterative stereotypies”, which are syllables or sequences of syllables
constantly repeated, and "jargonised stereotypies” which he understands as being the
constant reproduction of formally constant neologisms or meaningless chains of words.
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Code (1982) reports on 97 speech automatisms in a sample of 75 patients (more than
one automatism may be produced by a single aphasic patient). "Real word recurrent ut-
terances” formed the substantially larger group in his observations. They consisted of
proper names, curses, fixed expressions, single words of different grammatical catego-
ries, composite nouns, and a number of phrases which mostly began with "I". The list of
automatisms without linguistic meaning (“non-meaningful recurrent utterances") predo-
minantly included CV-syllables or their combinations. In a recent review, Code (1987)
observes that real word automatisms were non-propositional and “either emotionally
charged phrases or expletives or serial-automatic in nature for the part, and ... appear to
be holistically produced" (69) and assumes that they could well be manifestations of right
hemisphere speech. "Non-meaningful recurrent utterances”, on the other hand, are sup-
posed by Code to result from a severely compromised left hemisphere phonological sy-
stemn without any right hemisphere input,

Blanken et al. (1987) investigated 30 aphasics with automatisms, Three patients utte-
red real word automatisms exclusively and two other patients exhibited both lexical and
non-lexical automatisms. One patient, for example, produced alongside the very frequent
sequence of syllables "di:bn-di" the further automatism "bitte sehr”. The majority, how-
ever, was characterised by automatisms of the syllabic type (e.g. "do-do"; "na-na").
These findings are discordant with Code's results summarised above. One reason for the
divergence of results may be the restriction to patients with predominant production of
speech automatisms (more than 45% in spontaneous speech) in the study of Blanken and
co-workers. In addition, the different results might be due to the exclusion of “verbal ste-
reotypies”, i.e. empty phrases which recur persistently during conversation, but are, for
the most part, appropriate in the context and which can also occur in milder expressive
aphasic disorders (e.g. "well I know", "so and so", "oh my god"; cf. Huber et al.,
1982).

The longest automatism known to us is the sentence "Ich geh mit dir in 20 Jahren" (1
shall go with you in 20 years), which was the sole spontaneous speech production of an
aphasic patient over many years. Another aphasic utters "Ich mochte sprechen” (I should
like to speak) whenever he starts speaking, upon which fragmentary, but possibly task-
related productions may follow. The word sequence within such multiple word automa-
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tisms may be fixed, but this is not necessarily the case. A patient of ours showed the fol-
lowing variations:

arbeiten (work (infinitive))

und (and)

ich will (T want)

ich arbeiten und (I work (infinitive) and)

und arbeiten (and work (infinitive))

ich will arbeiten (I want to work)

ich will arbeiten und arbeiten (I want fo work and work)
ich will arbeiten und lernen (I want to work and learn)

The CV-syllable or the only rarely observed VC-syllable (e.g. "it-it") may not con-
stitute the smallest automatised elements. Kremin (1987) reports on an aphasic with the
stereotyped vowel sequence "ah-oh-oh" as an automatism (VVV-automatism). Blanken et
al. (1986) described a patient who produced the utterances "oh-ih" and "oh-si" alongside
the CV-automatisms di-di and si-si.

5. "Language” Beside the Automatisms

Many aphasics with antomatisms exhibit exclusively stereotypical spontaneous
speech. On the other hand, others produce real linguistic forms beside their automatisms.
Quite often series, for example the number series 1-10 or the days of the week can still be
recited rather well, prompted or even spontaneously. Familiar proper names can often
still be produced, too. "Yes" and "no” may be used appropriately, although the
differentiation from the homonymous automatism is often difficult. Finally, interjections,
particularly particles with a high frequency of occurrence in spontaneous speech ( e.g.
"also" (thus)) as well as expressions (such as "ah", "oh", "mhm") can be observed
frequently. Moreover, there are patients who can produce lexical units in propositional
application, however, to a severely restricted extent. One can frequently observe further
pathological linguistic symptoms in patients with a non-exclusive production of
automatisms. Some patients are characterized by a high incidence of non-stereotypical
neologisms. Perseveration is frequent, and echolalia can also be occasionally observed.

e
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Jackson emphasizes that the non-stereotypical utterances, the so-called "occasional
utterances” of severely aphasic patients, frequently consist of non-propositional speech.
In particular, he found patients who often uttered curses beside their recurring utierances.
In addition to this, he found that the linguistic performances of patients improved when
they were excited. He concludes from this that only the voluntary and "intellectual" lan-
guage is lost, but that their "emotional language" is retained. With the latter he under-
stands, apart from curses and interjections, wide areas (with the exception of mime) of
non-verbal and paraverbal communication such as laughing, smiling, wrinkling one's
forehead, prosodic characteristics of utterances, and variations of the voice's qualities, as
well as the ability to sing, which may be retained to the extent of correct production of the
words of familiar songs.

De Bleser and Poeck (1985) pursued the question of whether patients with recurring
atterances can utilize their prosodic means for communicative goals. They found that the
global aphasics they investigated, who exclusively produced CV-automatisms, showed
stereotypical non-communicative behaviour both on the level of variations of the length of
utterances and of vanations of the pitch of sounds, and that the recurring utterances, in
contrast to the clinical impression, possessed no communicative function.

Blanken et al. (1986) reported that a group of aphasic patients with predominant au-
tomatism production was extremely inhomogenous with respect to prosodic characteri-
stics of the production of automatisms. Some patients showed a very high degree of
prosodic stereotypicality. One patient, e.g.. uttered his automatisms with the predominant
constant accent structure na-ri-ta-td-ta, so that an extreme restriction of prosodic
capacities can be assumed. On the other hand, other patients showed a greater variation of
pitch and accent. The elements of these patients' utterances were connected by a
pervading prosody which reminded one of patterns of sentence intonation and was at the
same time unexaggerated, similar to, e.g., the use in narrative speech.

In amplification, it should be mentioned that patients with severe aphasia, including
those with automatism production, are far better in their communicative performances
than in their linguistic performunces. They may have at their disposal communicative
strategies which they use in a compensatory fashion where non-verbal communication
can be employed (cf. Herrmann, 1987, particularly chapter 4.3).
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6. On the Course of the Symptoms

Alajouanine (1936) describes observations on the development and remission of re-
petitive stereotypical speech. In a collective of 30 aphasics with automatisms, 19 showed
improvement of this symptomatology, 6 showed spontaneous remission in less than a
month, The latter group consisted of 5 patients with Wernicke's aphasia and one patient
with anarthria (in modem terminology probably: Broca's aphasia with predominant
speech apraxia). All these cases had initially exhibited automatisms with linguistic signifi-
cance. The remaining patients with remissions, who showed improvement after a period
lasting up to 2 years, were all classified as Broca's aphasics. Eight of these produced le-
xical and 5 non-lexical automatisms. According to Alajouanine's nomenclature, these pa-
tients were particularly severe cases of Broca's aphasia with persevering production of
automnatisms, although he does not define this aphasic syndrome with reference to an
agrammatical symptomatology, rather by pointing to the phonological-phonetic deficien-
cies.

Alajovanine describes a process of regression usually passing through a number of
stages for automatisms which remit slowly, although he adds in qualification that not all
remissions necessarily follow this scheme. In a first stage, the use of automatisms be-
comes differentiated according to prosodic characteristics such as intonation and the
speed of utterance. In a second stage, the patient begins to realize the inadequacy of his
utterances and attempts to gain control, e.g., by slowing or terminating them. A third
stage is reached when changes and variations in the linguistic form occur, be it that a new
automatism appears which replaces the old one or that non-stereotypical utterances
increasingly appear beside the production of automatisms. In the final stage the
automatism disappears completely. Instead of the compulsive automatisms, which are,
however, uttered fluently, voluntarily produced linguistic expressions can now be
formed. These can, however, only be brought forth slowly and only with distinct
phonetic disturbances. Alajovanine reports that only a sub-group of patients shows
agrammatical symptoms, a second sub-group is characterised by its strenuous and
phonologically distorted production of speech, but follows the rules of the grammatical
organisation of utterances.

Blanken et al. (1986) report on 4 aphasics who produce automatisms transiently,
Only 2 exhibited aphasia with clear agrammatical symptomatology in the remitted stage.
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The remaining patients revealed symptoms of a non-severe Wernicke aphasia or trans-
cortical-sensory aphasia after rapid remission of automatism production.

Since agrammatism is known as a rather stable and slowly remitting complex of
symptoms, the observations on patients with terminated automatism production allow the
inference that agrammatism was not present in the status of automatism production and
thus agrammatism does not constitute a necessarily co-occurring disorder in patients with
speech automnatisms.

7. Where Do Speech Automatisms Come From? Neurological and Neuropsychological

Evidence

As has been reviewed in the introduction, speech automatisms raised considerable
interest in the early days of aphasiology. Broca (1861) viewed their presence as indicative
of the severe disruption of processes of the production of articulated speech, the faculty
of which he localised in the foot of the third convolution of the left frontal lobe of the
brain. Transposed into modern concepts and theories of speech production, he would
interpret speech automatisms rather as a symptom of speech apraxin than of aphasia.
Jackson (1879, see above) explicitly stated his view that recurring uticrances were a
symptom of the severe breakdown of language proper, their basis being a disinhibition of
lower, right hemisphere systems, resulting in the permanent establishment of originally
temporary language fragments, frozen in the process of production when means of their
modulation were destroyed by disease. Whereas Broca postulated a left hemisphere
generator for speech automatisms, Jackson proposed a right hemisphere one. The
question of the localisation of the automatism generator is still unresolved.

Interest in speech automatisms faded when in the last two decades of the 19th century
neurologists set out to explain the normal functions of the brain and literally dozens of
centres for higher mental functions were localised. This period was followed by a fierce,
but probably premature, debate as to whether or not modular theories of these functions
were appropriate at all and whether cognitive modules, if they existed, could be localised
in discrete brain regions.

In more recent years, Kornhuber (1977) speculated on the basis of clinical observa-
tions that the production of speech automatisms indicated a dysfunction of a "program ge-
nerator” situated subcortically in the basal ganglia. This hypothesis would link speech
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automatisms with repetitive and iterative speech and motor phenomena found with extra-
pyramidal diseases, such as Parkinsonism. It was confirmed by Brunner, Kornhuber,
Seemiiller, Suger & Wallesch (1982) who, in a series of 40 aphasic patients suffering
from the consequences of cerebral infarctions, found speech automatisms in 9, all of
whom had lesions of the basal ganglia and the temporal language area. Poeck, De Bleser
& Keyserlingk (1984) presented a number of cases with automatism production but with
conflicting neuroradiological evidence. In the last few years neurologists have become in-
creasingly critical of the localising value of neuroradiological information as the com-
monly used CT-scans are able to show unequivocally only those areas of the brain where
there is complete tissue destruction but not those where only the neurones or their
connections are destroyed. Consequently, it has been argued (Wallesch and Papagno,
1988) that only careful analysis of the vascular pattern underlying CT-pathology may
provide evidence of the anatomical damage.

Following these lines, Haas, Blanken, Mezger & Wallesch (1988) undertook an ana-
lysis of the CT-scans of 18 aphasic patients with specch automatisms and another 14 with
infarctions of similar size and aphasia of similar degree of severity. They found a) that all
patients suffering from automatisms exhibited infarctions which involved the area of sup-
ply of deeply subcortical arteries but that most of the control aphasics showed similar le-
sions, and b) that in patients with identical lesions the production of automatisms depen-
ded on the patient's age. Result a) would support Kornhuber's theory but is also compa-
tible with Code's (1987) assumption that a subgroup of automatisms may reflect right
hemisphere language, as commissural fibres are also involved in the subcortical lesion.
More important are the negative aspects of the same finding. Haas et al. point out that
only 15.5 % of the variance in automatism production can be explained by parameters of
lesion anatomy. Therefore a certain anatomical configuration of the lesion may be a
necessary, but is definitely not a sufficient cause for automatism production. Finding b)
can be interpreted along two lines: 1) the cerebral representation of language functions
may change with advancing age towards further focussation which would make it more
vulnerable (Brown and Jaffe, 1975), or 2) advancing age could lead, either on its own or
by prolonged exposure to nisk factors, to diffuse brain damage not visible neuroradiologi-
cally which contributes to automatism generation in those patients who eventually suffer a
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stroke. As has been described in the introduction, diffuse brain damage alone may lead to
autornatism production (Leischner, 1951).

We assumed that these two hypotheses lead to different predictions concerning the
accompanying neurological and neuropsychological symptoms in aphasic stroke victims
with and without speech automatisms, and compared two respective groups of patients
who were matched for age, sex, lesion size, and severity of aphasia (Wallesch, Haas &
Blanken, in press). Conclusive evidence for the regular presence of diffuse brain damage
or dysfunction in patients with automatisms was not found. This finding is supported by
the study of Herrmann (1987) who described a high standard of communicative
competence in some patients with predominant automatism production. The neurological
and neuropsychological analysis of the Wallesch et al. (in press) study revealed the
presence of more severe hemiparesis and ideomotor apraxia in patients with speech
automatisms. Ideomotor apraxia is currently viewed as a disorder of the motor
programming involved in the execution of actions (Poeck, 1982). Both these symptoms
indicate damage to the periphery of the cerebral executive system. If one does not assume
a focussation of motor functions with advancing age (which position to our knowledge
has never been advanced), one would be inclined to link automatism production with a
deficit rather in an output system than in central processing components, and probably
rather look for its mechanisms of generation on its periphery.

8. Where Do Speech Automatisms Come From? Neurolinguistic Evidence

Blanken, Dittmann, Haas & Wallesch (1988) attempted to delimit the functional locus
of the generation of speech automatisms within a model of oral language production.
Nine patients with a predominant production of automatisms of the syllabic type (e.g.
"do-do-do", "weddi-weddi") were investigated. A standardised interview was carried out
in order to elicit dialogical productions in a differentiated manner. The catalogue of
questions consisted of 18 wh-questions, 18 yes/no questions, and 9 narrative requests.
The latter consisted formally of a wh-question and an appended yes/no question with the
request, "Could you please tell me?". The stimuli were offered in a pseudo-randomised
sequence. The analysis of the patients' response behaviour revealed that the length of
their verbal reactions was orientated towards the type of question and was not organised
stereotypically. The authors conclude that form-related decisions on the type of speech-
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act are possible in the case of aphasics who produce automatisms and, thus, that planning
processes on a pragmatic and conceptual level of the production of speech are not
organised stereotypically. A second experiment was directed at the patients' abilitics in
“"deblocking” situations. A sub-group of aphasics could be cued into correct phonological
utterances in a series completion task (number series, days of the week, months) and by
syntagmaltic stimuli with a missing final element (e.g. "day and ... (night"); "he hits the
nail right on the ... (head)". The authors interpret this result as evidence against the
assumption of stereotypical production resulting from disturbances of the articulatory
apparatus. They conclude that the generation of automatisms results from a disturbance
which is functionally situated between the "higher" pragmatic-conceptual planning
processes and the "lower” articulatory processes (see Fig. 1).

In a cognitive single case study, Kremin (1987) reported on Michel, whose sponta-
neous speech was restricted exclusively to the vowel sequence "ah-oh-oh". However,
only few automatims occurred in oral naming. Here he attempted, with great effort of
speech, to approach the target word syllable by syllable. Written naming was far better
preserved. Moreover, on the single word level he was able to attain relatively good
results in writing to dictation, reading aloud, and repetition. The experimental investi-
gations showed word frequency effects for reading aloud, writing to dictation, and repe-
tition; abstractness effects for writing to dictation; and non-word effects in reading aloud
and writing to dictation, but not in repetition. Semantic errors had only been discernible
in the initial phase of aphasia. On the background of the logogen model (cf. e.g. Morton,
1980; Morton and Patterson, 1980), Kremin assumes that the cause of this patient's
automatisms is a disconnection between the semantic system and the phonological output
logogen system. She attributes the superior performance in reading aloud, writing to
dictation, and repetition to direct input/output logogen connections which can circumvent
the cognitive and semantic system, respectively. In particular, she pursues the hypothesis
that Michel used a non-semantic lexical pathway (cf. also Patterson, 1986; see Fig. 2),
which, she considers, explains both the lack of semantic mistakes and of word class
effects in reading and repetition and lexical effects (word versus non-word).

STUDIES ON THE SPEECHLESS MAN 351

PRAGMATIC— Formation of the conceptual
CONCEPTUAL structure of the intended speech act
APPARATUS

Lexicalization Grammaticalization
FORMULATION || 1. Lexical meanings

APPARATUS 2. Lexical forms —
(open afid elosed sentence constituents

class vocabulary)

Linearization of the

L i

vy

Prearticulatory—segmental
processing

v

ARTICULATORY : :
Planning and execution of
APPARATUS the articulatory movements

v

Utterances Ui, U2, Us,
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produetion of spoken and written words (from Patterson, 1986)

STUDIES ON THE SPEECHLESS MAN 353

There are only few systematic studies on the written language abilities of aphasics
with automatisms. Peuser (1978) documented the written language performance of an
aphasic who produced automatisms and whose written production appeared to be relau-
vely intact, with, however, agrammatical symptoms. Blanken et al. (1988) found in 9
aphasics a modality specific basis for the production of automatisms. None of these pa-
tients repeated the verbal automatisms in the production of written language and there
were also no new and genuine written automatisms. It should be noted, however, that the
written language abilities of most of the patients investigated were very poor and only in
individual cases could parually retained written language abilities be found.

Blanken, de Langen, Diumann & Wallesch (in press) investigated the relatively
spared written language abilities of a patient with severe chronic aphasia and with no
other oral output than speech automatisms in spontaneous speech, oral naming, repeti-
tion, and reading aloud. His written language production was, in contrast, far better pre-
served. His performance was predominantly correct on the single word level in the wri-
ting to dictation of monosyllabic and bisyllabic words. He was also frequently able 10
name object pictures in written language. A more exact examination of the "lexical route”
revealed good performances in writing orthographically ambiguous stimuli (e.g. Tod
{death), Uhr (clock), Volk (people)) and partial capacities in the writing of orthographi-
cally irregular nouns (e.g. Chef (boss), Orange (orange)). Although his performance in
writing non-words was grossly off-target so that severe dumage to the "phonological
route” of writing must be assumed, the authors found that writing to phoneme-grapheme
conversions was not wholly impossible. In the case of the non-words there were occasio-
nal correct results and frequent close approximations to the target forms, and the patient
also occasionally disregarded the critical irregularities in writing irregular nouns and
carried out a direct translation from sound into writing (e.g. Scout - Skaut; Cello -
Schello) instead. The fact that writing to dictation according to phonological rules was
possible, but not oral repetition or other types of verbal language performance, provides
evidence within the framework of the logogen model or of similar models of a functional
localisation of this patient's production of automatisms beneath the “"phonological
buffer”. Apart from this, upon being presented simultaneously with 3 pictures of objects
in connection with a stimulus named by the investigator, the patient was able to find the
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phonologically related item. The authors evaluate this as evidence for the patient's capa-
city to operate his phonological lexicon (see Fig. 3).

Conceptual structures

'
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PHONOLOGICAL LEXTCON DRTHOGRAPHIE LEXTCON

Auditive ;
Phonological Orthegrapghic
input forms forms
{Nonwords) ; *
| PHONENE - GRAPHENE
PHONOLOGICAI CONVERS 10N GRAPHEHIC
: BUFFER HECHANISHS BUFFER
Phonalogical segments Phonological
| . —t Graphemic
(syllables and ang graphemic
phoneme- like units) segment s .
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Programming of the Programming of the

articulatory movements graphamotor movements

Speech sritten output

Fig. 3:  Segment of a production model

The results of both case studies suggest that there may be a multiple potential basis
for the generation of speech automatisms, one which is related to the (deficient) activation
of lexical units and another which has to be situated near the periphery of the language
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production system. This latter type could be viewed as a special form of speech apraxia.
However, the more exact relationship between speech automatisms and speech apraxia
has yet to be clarified.

9. Perspectives on Cognitive Models of Language Processing

In this final section we shall briefly discuss the place of the research reviewed so far
within the realm of cognitive neurolinguistics, This subdiscipline of linguistics aims at
relating patterns of deviant language processsing caused by brain injuries or lesions to
models of normal Ianguage processing developed in the theoretical frameworks of cogni-
tive psychology, psycholinguistics, or artifical intelligence research. According to this
methodological paradigm we discussed hypotheses about the functional localisation of
speech autornatisms in the previous sections. Both models of language processing we re-
ferred to there consist of "boxes", representing components of the language processing
apparatus, and of lines connecting these boxes, representing the pathways of information
flow between the components. The logic of this model type implies that it is only said
what these components do - processing of phonological information, e.g. - but not how
they accomplish processing (i.e., their internal structure and functioning). Two proposals
have been drawn up concerning the direction of information flow between the compo-
nents: Garrett (cf. 1975; 1984) hypothesised a production apparatus with autonomous
components connected in series, permitting one-way (top-down) flow of information
only. However, both by a priori reasoning and by evidence from psycholinguistic and
neurolinguistic data we have to assume feedback and therefore interactive processing be-
tween at least some of the components. It is, e.g., reasonable to postulate simultancous
and heavily interacting processing of information in the lexical and syntactic component
during language production (cf. Bock, 1982; Stemberger, 1985, and others). Therefore
"boxologists" models, although showing a clear preference for serial, top-down proces-
sing, have to take into account interactive connections, i.e., bidirectional information
flow between (at least some of the) components (cf. Blanken, 1988).

In these models, however, the components are still drafted in a black-box. One way
to obviate this disadvantage is to decompose the processing apparatus in a 'network-like
fashion. The basic ideas behind models of this type, ¢.g. the interactive activation model
developed by McClelland & Rumelhart, 1981, are the following (cf. Dell, 1984; Ditut-
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mann, 1988): The speaker's knowledge of language is represented as a network of lin-
guistic unit-types like morphemes and phonemes, connected by activating and inhibiting
links. Language processing consists of spreading activation between these units
("nodes") which guarantees information flow through all of the system, top-down as well
as bottom-up. Although the units ("nodes") can be defined as constituting "components”
or "levels" of pracessing, these components clearly do not have the property of black
boxes. It is possible to analyse component-internal processes, e.g. activation of single
phonemes by higher-level units like morphemes and syltables, and bottom-up activation
of morphemes by way of "positive feedback” (cf. Dell, 1985) from the phoneme-level.
Without discussing further details here, it should be stressed that some open problems
concerning speech error data have been explained in the recent years (cf. Berg, 1985;
Stemberger, 1985) and a quite elegant description of monitoring processes has been
presented within this theoretical framework (cf. Berg, 1986).

Future research in cognitive neurolinguistics should take into account network model-
ling of language processing for several reasons. In our opinion, one important point is
the possibility of describing disordered language processing in terms of partally damaged
links between unit-types in the network, leading to disturbances of activation and
inhibition, therefore causing insufficient or misdirected flow of information between
nodes of the same level and of different levels of processing. By this means a more detai-
led analysis of the functional locus and structure of processing deficits seems to be pos-
sible as compared with boxologists' models, which can only describe the respective defi-
ciencies in global terms, that is as "malfunctioning” of whole components or as interrup-
tion of connections between whole components.
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Physiologische, aphasiologische und linguistische Aspekte*
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0. Vorbemerkung

Ausgehend von einem Selbstzeugnis eines polyglotten Sprechers sollen in diesem Beitrag
Probleme des Multilingualismus in Zusammenhang mit neurophysiologischen und apha-
siologischen Aspekten behandelt werden. Besonders beziehe ich mich dabei auf Stérun-
gen der Sprache von gesunden Mehrsprachigen. Es wird dabei auch notwendig sein, auf
definitorische Fragen des Bi- und Multilingualismus und seines Grades einzugehen.

1.0. Mehrsprachigkeit und sprachliche Storungen: Ein typischer Fall
Im folgenden soll hier ein interessanter Fall eines polyglotten Sprechers angefiihrt
werden.

In der amerikanischen Zeitschrift Maine Times (3. April 1981, 2 ff.) wurde iiber Per-
sonlichkeiten aus dem Bundesstaat Maine berichtet, die als auBergewdhnliche Talente be-
zeichnet wurden, In diesem Zusammenhang wurde ein Biirger vorgestellt, der durch
seine Mehrsprachigkeit hervorragte. Im Interview sprach er iiber seine Situation als
Mehrsprachiger und berichtete auch iiber Storungen seiner Sprachen, die durch diesen
Umstand hervorgerufen wurden.

Der Interviewte unterrichtete an einem College des Landes als Professor fiir Roma-
nistik. Er sprach folgende fiinf Sprachen (in der Reihenfolge des Erwerbs): 1. Unga-
risch, 2. Deutsch, 3. Englisch, 4. Franzosisch, 5. Italienisch. Alle diese fiinf Sprachen




