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On the neurolinguistic nature of language
abnormalities in Huntington's disease
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Germany

SUMMARY Spontaneous language of 18 patients suffering from Huntington's disease and 15 dys-
arthric controls suffering from Friedreich's ataxia were investigated. In addition, language functions
in various modalities were assessed with the Aachen Aphasia Test (AAT). The Huntington patients
exhibited deficits in the syntactical complexity of spontaneous speech and in the Token Test, con-
frontation naming, and language comprehension subtests of the AAT, which are interpreted as
resulting from their dementia. Errors affecting word access mechanisms and production of syn-
tactical structures as such were not encountered.

A participation of the basal ganglia not only in artic-
ulatory motor but also in language functions has
repeatedly been proposed (for a review, see ref 1), and
aphasia with vascular lesions of the left caudate and
lenticular nuclei has been reported in a number of
cases.2 5

If, however, the basal ganglia were indeed crucial in
language production, as has been stated by Brunner
et al,2 then degenerative diseases should also result in
language deficits, and, if they were involved in linguis-
tic processes, their chronic pathology should lead to
abnormalities of phonological, lexical and/or syn-
tactical aspects. If, on the other hand, only motor6 or
motor and behavioural7 aspects of the use of lan-
guage were concerned, these linguistic features should
adapt in a rule-governed and systematic way to the
nonlinguistic impairment.
The aim of the present study was to analyse the

linguistic aspects of verbal behaviour in chronic basal
ganglia disease. Although Parkinson's disease proba-
bly constitutes a more exact model of chronic basal
ganglia pathology,8 we chose to investigate the effects
of Huntington's disease upon language behaviour. It
has been pointed out that Parkinsonian patients may
suffer from a rather selective functional striatal
dopamine deficit confined to the putaminal motor

Address for reprint requests: Dr C W Wallesch, Department of
Neurology, Hansastr. 9, D-7800 Freiburg FRG.

Received 19 May 1987 and in revised form 14 October 1987.
Accepted 19 October 1987

striatum,8 whereas at least "the early brunt of Hunt-
ington's disease" seems to fall of the caudate
nucleus,9 thus rather affecting the "complex" than the
"motor" loop.'0
The main reason for our decision to investigate

language functions in Huntington's chorea was that
basal ganglia diseases lead to dysarthria in most
cases, the consequences of which upon language
production have to be taken into account. The effects
upon communication of mainly hyperkinetic dys-
arthria in Huntington's disease and of cerebellar dys-
arthria in Friedreich's ataxia are quite similar (for a
detailed description of these dysarthnas, see ref 11).
Both are chronic, inherited diseases which lead to a
slowly progressive motor speech impairment. Other
than in Huntington's disease, impairments of higher
mental functions in Friedreich's ataxia are only mild
and seem to affect almost exclusively nonverbal
aspects. 12 13 Deficits of language functions other than
the consequences of dysarthria4 have not been
reported in Friedreich's ataxia.
The pathology in Huntington's disease is not

confined to the basal ganglia, but also involves the
cerebral cortex. Therefore, deficits found in Hunt-
ington patients cannot be unequivocally related to
striatal dysfunction. On the other hand, if certain lin-
guistic processes were found to be spared in Hunt-
ington's disease, these may be considered as rather
independent of basal ganglia functions. In a recent
review of the literature7 it has indeed been proposed
that linguistic functions proper such as word form
access and production of sentence frames are not
affected by basal ganglia disease.
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Patients

Eighteen patients suffering from Huntington's disease (nine
male, nine female; mean age 41-8 yr (SD 9 1); mean age at
manifestation 35 8 yr (SD 7 7) were included. The diagnosis
was made on the basis of the clinical findings and the family
history. Five patients were still at work, five lived in
psychiatric institutions, one in a home for aged and disabled
persons, and the others within their families. Eleven patients
received regular medication with tiapride-HCl and four a
neuroleptic drug in addition. On the basis of the Shoulson-
Fahn rating scale15 10 patients were rated as early Hunt-
ington's disease (scores 1-2, mean age 37-2 yr, SD 59) and
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propositionally relevant linguistic units and was not
redundant. The parameter words/UI therefore gives an
estimate of the density of information contained in a
message.

perseverative errors: Any repetitions of productions (pho-
nemes, words, phrase fragments and phrases) were included.
phonemic paraphasias
semantic paraphasias
neologisms
stereotypies
(for definitions of paraphasias, neologisms, and stereotypies,
see Huber et al."9

(B) Syntactical structure
iedreich patients consisted of 15 subjects (four sentences: A sentence was defined as a linguistically inde-
male; mean age 42-4 yr (SD 11-6); mean duration pendent structure without syntactical relations with a super-
!3-4 yr (SD 18-8)). The diagnosis was made on the ordinate form.

16-18 subordinate clauseslinical criteria and positive family history. discontinuedsentences: sentences broken off and remainingnts were still employed, two of these in a sheltered rammatinued incomplete
All patients lived with their families. Patients grammatically incomplete

jal acuity of less than 0-5 had been excluded. agrammatical errors: defined as missing syntactical ele-
ments
paragrammatical errors: defined as erroneous or incongru-
ous syntactical elements.

assessment consisted of a detailed linguistic anal- For an analysis of grammatical complexity of sentence
rntaneous language productions in an interview productions an immediate constituent analysis was per-
the topics of the course of illness, personal, fam- formed.1 This type of analysis is based on the assumptionthat sentences are hierarchically organised structures. Theofessional history and of the Aachen Aphasia number of hierarchical levels necessary to derive the surface

structure of the sentence was scored (fig). Subordinate clau-
ses were analysed as separate sentences.

ISTIC ANALYSIS (2)THE AACHEN APHASIA TEST (AAT)The Aachen Aphasia Test19 20 was specifically constructediing parameters were included: for the assessment of aphasic patients. On the basis of this

ological and semantic structure test patients with language abnormalities can be discrimi-
nated from normals, but whether the language deficit is

ord classes (nouns, full verbs, auxiliary verbs, aphasic in nature or not cannot be decided without further
verbs, adjectives, participles, adverbs, pronouns, information.

sitions, conjunctions, articles) The AAT consists of an analysis of the patients spontane-
pause was required to exceed 2 seconds and not to ous language productions (the levels of communicative
at phrase boundaries. behaviour, articulation and prosody, automatised language,

'ormation (UI): A UI was defined as a word or semantic, phonologic, and syntactic structure which are
of words necessary for the message contained in scored on scales of 0-5), the Token Test in the version of

ment which could not be subdivided into smaller Orgass,22 repetition of phonemes, words and sentences,-.enwicoudotb sbdvieditosmllr written language (reading aloud and writing and word and
sentence assembly to dictation), confrontation naming
(including description of action pictures) and a multiple

Sentence choice task for comprehension of spoken and written lan-
guage. The scores can be transformed into percentile ranks
and scores.

Noun phrase Verbphrase Thus, two quite different approaches towards assessment
/' \\ ~ / ~\ of linguistic performance were employed. The linguistic

Article Noun Verb Object analysis of spontaneous speech aims at a description of the
/ \ use of language within the context of actual communication,

Article Noun whereas in the AAT aspects of language behaviour are iso-lated by the introduction of artificial situations such as con-
frontation naming and repetition. As the deficits resulting

The girl buys a dress from various language disorders affect the use of language in
?nce is organised in three levels spontaneous speech and in formal test situations quite

differently, inclusion of both types of assessment was consid-
iple ofimmediate constituent analysis. ered imperative for the analysis of linguistic functions the
7e is organised in three levels. present study aimed at.
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On the neurolinguistic nature of language abnormalities in Huntington's disease
(3) PSYCHOMETRIC ASSESSMENT
A substantial number of patients were impaired in verbal
communication and/or in the use of their hands. Therefore,
only the scores in the Progressive Matrices A-C23 were
included in the present analysis as a measurement of pres-
ence and degree of dementia.
(4) Statistical analysis was performed with the U-test and
the Chi2 test according to Siegel.24 As the present study was
designed as explorative, a large number of comparisons was
included. Both diseases studied in the present investigation
are comparatively rare and the number of subjects therefore
limited. A correction for multiple comparisons was not
conducted. The p values derived from the U-test therefore
do not constitute measures of significance.

Results

Table 1 indicates that the language production of the
groups of patients suffering from Huntington's cho-
rea and Friedreich's ataxia were indeed comparable.

Both groups produced similar mean numbers of syl-
lables, words, sentences, made few agrammatical and
paragrammatical errors and exhibited neither seman-

tic nor phonemic paraphasias in their speech prod-
uctions in an interview situation. Those phonological
distortions which did occur could be explained as

resulting from dysarthric phonetic disintegration. The
psychometric assessment (table 2) revealed deficits of
the Huntington patients in the Progressive Matrices
and in the Token Test, naming and comprehension
subtests of the AAT. The Friedreich patients per-
formed normally except in those tasks which were

affected by their dysarthria, namely communicative
behaviour and repetition.
Other than in conversational speech, the Hunt-

ington patients produced semantic paraphasias in
confrontation naming (table 3). Naming errors were
very frequent with the advanced Huntington patients
(on 90 out of 160 trials) and consisted mainly of fail-

Table 1 Results oflinguistic analysis ofspontaneous speech in patients with Huntington's disease and Friedreich's ataxia.
(No difference reachedp < 005 in the U-test)

Huntington's disease Friedreich's ataxia

Mean SD Mean SD
N 18 15

Syllables/min 155.1 528 155 5 47-6
Unintellegible syll/100 3-6 5-6 6-0 6-5
Words/min 110 2 43-6 103 8 38-7
UI/min 44-4 16-8 42-2 19 1
Pauses/min 23 2-2 1-4 1 8
Sentences/min 11 0 3-4 10 6 4-7
Subordinate clauses/10 sent 2-6 1.9 2-4 1-6
Discontinued/10 sentences 1 8 1 3 1 2 1 2
Agrammatical errors/10 sent 0 9 0-6 0-6 0-7
Paragramm errors/10 sent 1.1 0-8 04 09
Phonemic paraph/100 syll 0 0 0 0
Semantic paraph/100 words 0 0 0 0
Stereotypies/min 0 0 0 0
Perseverations/100 words 1.0 0 1 1-4 1 9

Table 2 Results ofpsychometric assessment with the Aachen Aphasia Test (percentile ranks except spontaneous speech) and
the Progressive Matrices A-C (No ofcorrect solutions among 36 items). Comparison ofHuntington's chorea and Friedreich's
ataxia patients. U-Test

Huntington's chorea Friedreich's ataxia

Mean SD Mean SD p
N 18 15

Progressive matrices 15 7 6-3 26-9 5 3 < 001
AAT: spontaneous speech:
Communicative behaviour 4-1 1-5 4-5 0-5
Articulation and prosody 3-2 1-3 2-8 1.1
Automatised language 5 0 0 5 0 0
Semantic structure 5 0 0 5-0 0
Phonological structure 50 0 50 0
Syntactical structure 41 07 47 0 5

Token Test 80 5 17 3 97 7 2-6 < 001
Repetition 77 6 23-1 88-1 120
Naming 82-8 20 8 98-8 1-2 < 001
Comprehension 594 286 963 56 < 001
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Table 3 Type andfrequency ofnaming errors in early and advanced Huntington patients. Per cent ofresponses to 20 line

drawings ofcommon objects

Semantically Visually Semantically plus Peseverated "Don't know"
related related visually related or unrelated or no response

Early (10) 4 5 (9) 2-5 (5) 1 5 (3) 1-0 (2) 30 (6)
Advanced (8) 10-6 (17) 7 5 (12) 44(7) 5-666) 28 1 (45)

Chi = 6-61, p > 0-1

Table 4 Results oflinguistic analysis ofspontaneous speech. Comparison of 10 patients with early and of8 patients with

advanced Huntington's disease and of9 patients with Friedreich's ataxia with mild and of6 with marked dysarthria

Huntington Friedreich dysarthria

Early Advanced Mild Marked
Mean SD Mean SD Mean SD Mean SD

10 8 9 6

AAT articulation 3-8 0-6 2-4 1-6 3-6 0-7 1-7 2.1
Syllables/min 181-8 39-3 110-7 42-4 166-3 52-8 139-3 37 0
Unintellegible syll/100 2-3 2-2 5 8 8-7 2-4 3-0 4 * 112 6-6
Words/min 1334 33 3 4-t- 71 7 29-4 116 1 41 4 854 28 1
UI/min 51-9 14-9 4 * 31 8 119 49-6 210 4 t 26-0 13 2
Words/units of information 2-6 0-6 2-2 0-2 2-4 0-2 2-7 0-8
Pauses/min 25 22 1 8 2-4 1 3 1 8 1 6 21
Sentences/min 12.1 3-2 9-3 3-2 11-7 5-2 9 1 3-6
Subordinate clauses/

10 sentences 3-3 15 -lt 1-3 1-3 25 1-6 2-3 2-6
Discontinued/10 sentences 2 3 1 1 - *_ 1 0 1.0 1i2 1-4 1-2 1 3
Agrammatical errors/

10 sentences 0-8 0-6 1-4 0 9 0-8 0 9 0 3 0 7
Paragramm err/10 sent 1-3 0 7 1.0 1-2 0-4 0-6 0 3 0 7
Perseverations/100 words 0 5 0-8 2'5 2-8 1-6 2-2 1-0 1-3

U-Tests between the Huntington and between the Friedreich patients.
* = p < 0-05. t = p < 0 01.

Table 5 Results ofanalysis ofsentence structures (relative frequencies in % ofsentences) in spontaneous speech productions
ofpatients with early and advanced Huntington's disease (HD) and Friedreich's ataxia

Friedreich Early HD Advanced HD

Mean SD Mean SD Mean SD
N 15 10 8

Number of sentences included in analysis: 318 242 149
Immediate constituent analysis, levels within sentences:

1 112 30 1-6 25 4-7 6-0
2 73-3 17-6 66-5 15-1 . * 84-6 12-7
3 and more 25-4 23-2 31-8 12-1 4 t-- 10-7 7-6

Chi2 = 27-06, p < 0-001.

U-test: early vs. advanced Huntington's disease, Friedreich's ataxia vs. early Huntington's disease. * = p < 0 05. t = p < 0-01. Chi2 over raw
data.

Table 6 Distribution ofword classes (relativefrequencies in %) in spontaneous speech productions ofpatients with early and
advanced Huntington's disease and Friedreich's ataxia

Friedreich Early HD Advanced HD

Mean SD Mean SD Mean SD
N IS 10 8

Nouns 12 1 30 113 43 143 7-6
Pronouns 16 0 4-6 17 6 3 3 18 9 6-2
Full verbs 20 7 4-3 19'5 2-4 19-6 5 1
Auxiliary verbs 5-5 2-7 40 1 9 4-6 2-8
Modal verbs 1 4 1-2 1-6 09 0-5 1-4
Adjectives 3'8 1 8 3 9 1-5 4-7 3 1
Participles 0 3 0-4 0 3 0 4 0-3 0 4
Adverbs 17 0 6-5 18 9 3-7 17 6 6'6
Articles 5S1 2-2 40 1 8 3 1 2'7
Prepositions 74 2-2 5 3 2-2 6-7 2-0
Conjunctions 9-4 3-8 7'8 1 9 6-1 5 2
Other 1 3 0 9 5 8 2-7 3-6 1-8

U-Test: early vs. advanced Huntington's disease; early Huntington's disease vs. Friedreich's ataxia.
* = p < 005.
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On the neurolinguistic nature of language abnormalities in Huntington's disease

Table 7 Results ofpsychometric assessment with the Aachen Aphasia Test and Progressive Matrices A-C. Comparison of
patients with early and advanced Huntington's disease. U-Test

Early HD Advanced HD

Mean SD Mean SD p
N 10 8

Progressive matrices 19 5 3 2 101 5-6 < 001
AAT: spontaneous speech:
Communicative behaviour 50 0 30 1-7 < 001
Articulation and prosody 3.8 0-6 2-4 1-6 < 0 05
Automatised language 5 0 0 50 0
Semantic structure 5-0 0 50 0
Phonological structure 5-0 0 50 0
Syntactical structure 44 0 5 3-7 0-8

Token Test 93 3 5 3 64-5 13-1 < 0-01
Repetition 90 4 6-4 63-1 27-1
Written language 966 42 78-8 9 7 < 001
Naming 956 56 64-7 21-1 < 001
Comprehension 820 11-7 340 19-6 < 001

ures to produce a name at all and in smaller numbers
of semantically and/or visually related misnamings.

In comparison with patients in the early stages of
the disease, patients suffering from advanced chorea
exhibited a decrease of verbal fluency (table 4). This
can at least partly be explained on the basis of the
presence of more severe dysarthria alone, as Fried-
reich patients showed a similar effect with an
increasing degree of dysarthria. The information
density as measured by words/unit of information
remained rather unaffected by the advance of dys-
arthria in both diseases.
The number of subordinate clauses was found to be

markedly lower in the advanced Huntington but not
in the more severely dysarthric Friedreich cases. A
significant decrease of syntactical complexity was also
found in the immediate constituent analysis (table 5).
A comparison of word classes occurring in the

utterances of early and advanced Huntington and the
Friedreich patients (table 6) reveals remarkably simi-
lar distributions. The only difference among the
groups was a reduction in the use of modal verbs in
the productions of the advanced Huntington patients,
which phenomenon again can be attributed to a
decrease of syntactical complexity.

There were substantial differences between the
results of early and advanced Huntington patients in
the AAT (table 7). Advanced cases were impaired in
the Token Test and in the naming and comprehension
subtests, which, other than impairments of the
advanced group in the communicative behaviour and
articulation and prosody levels of spontaneous speech
analysis cannot be related to these patients' more
severe dysarthria, as effects of dysarthria are excluded
by the scoring system. In the Token Test and con-
frontation naming the performance of the early
Huntington patients was comparable to that of the
Friedreich's controls (compare table 2).

Discussion

Huntington's chorea undisputedly leads to dementia,
which may cause language abnormalities. Bruyn25
stated that there may be patients suffering from this
disease without motor symptoms but that there are
none without psychopathologic signs. At least in the
early stages the higher mental function impairments
seem to be dominated by memory deficits.26 Other
neuropsychological symptoms occurring early in the
course of disease are deficits of attention and of fron-
tal lobe functions, such as concept formation27 and of
visual perception.28 Language functions have been
reported to remain relatively undisturbed with the
advance of disease.26 29 However, the effects of dys-
arthric motor speech impairment and dementia upon
language in Huntington patients have not yet been
analysed in detail.

Meggendorfer30 commented in 1923 upon the dis-
crepancy between the deficit of Huntington. patients
in confrontation naming and their quite intact word
access in conversation. The present investigation
demonstrates that in their spontaneous speech
patients with chorea make few if any linguistic errors.
No semantic paraphasias and very few agrammatical
and paragrammatical errors occurred, in both Hunt-
ington and Friedreich patients. The distribution of
word classes was virtually the same in patients
suffering from both diseases, and only the frequency
of modal verbs (in the English language, for example,
can, must, and shall and will with the exception of
their use in the future tenses) decreased with the
advance of Huntington's disease. The number of
pauses within phrases (a parameter of word access
problems) did pot differ remarkably between Hunt-
ington and Friedreich patients and among Hunt-
ington patients with the advance of the disease. Those
differences which did occur between early and
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advanced Huntington patients in their spontaneous
speech productions could either be related to the
fluency of their productions and were found with
Friedreich's dysarthria also, or to the syntactical
complexity of the sentence structure. We suggest that
this reduction of syntactical complexity, which was
demonstrated in the immediate constituent analysis
and in a less frequent use of constructions containing
subordinate clauses, does not reflect an aphasic
impairment of the language system but rather a
pragmatic/conceptual deficit resulting from dementia.
Similar results have been reported for patients with
syndromes of dementia other than Huntington's
disease by Irigary3' and Blanken et al.32

If it is suggested that Huntington's chorea does not
lead to aphasic symptoms, the deficits of Huntington
patients in an aphasia test have to be explained. These
occurred in three subtests, namely the Token Test,
confirmation naming and in language comprehen-
sion. It has been shown that Token Test performance
relies on the integrity of quite complex cognitive func-
tions.33 Demented and oligophrenic patients were
found to be markedly impaired in the Token Test as
well as in a linguistically structured multiple choice
language comprehension test as included in the
AAT.34

Similarly, an impairment of confrontation naming
cannot per se be regarded as a symptom of an aphasic
disorder. In demented patients of aetiologies other
than Huntington's chorea semantically and visually
related misnamings35 -37 have been reported. Errors
in confrontation naming as produced by the Hunt-
ington patients in the present investigation seem to be
a regular feature of dementia regardless of aetiology.
The present study therefore was unable to produce

evidence that the language impairments in Hunt-
ington's disease are aphasic in nature. The instrumen-
tal mechanisms of language (word access and the gen-
eration of syntactical structures) remain rather intact
with the advance of disease. These findings are consis-
tent with a recent reanalysis of the data concerning
basal ganglia aphasia. Wallesch and Papagno7 sug-
gested that the underlying functional pathology of the
language deficits encountered with acute vascular
lesions of the left caudate and lenticular nucleus is
probably not located in the language system as such,
that is, word form access and grammaticalisation are
not affected.

This article is dedicated to the memory of Woody
Guthrie, a victim of Huntington's Disease. The
investigations were supported by the Deutsche For-
schungsgemeinschaft, grants Br 736 and Wa 509. The
authors thank Prof Dr H Oepen, Dr G Oepen, Dr G
Blanken, and Dr J C Haas for cooperation and
advice.
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