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The purpose of this paper is to outllne an experimental ap-
proach to an old problem: the nature of the articulatory disturb-
ance which 1s often assoclated with so-called "motor" aphasia.

It has long been known that in some cases of disturbance of cx-
pressive language, lmpairment of speech production occurs at the
most molecular level; that is to say, the patient's difficulties
are not in finding words, but in producing the gestures words are
made of. Patients who suffer from the conditlon Alajouanine has
called "phonetic disintegration" articulate slowly, hesitantly,
with extrinsic facial movements and many substltutlions of one
phoneme for another. Thils condltion, which is sometimes called
"cortical dysarthria" (Bay, 1962), must be distinguished from
dysarthric disorders arising from damage at lower levels of the
motor system. In the latter, articulatory movements are lmpaired
but the neural mechanlisms responsible for organization of the
pestures which convey the phonologlcal units of speech are not
involved.

Phonetic disintegration can occur 1n combination with apha-
sic disturbances or in remarkably pure form. Apraxia of the
oral-fascial region is usually present, but 1t is not always com-
* Some of the material on which this paper 1s based was presented
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parable in severity with the articulatory disturbance. Therefore,
the possibllity has to be considered that the anatomical arrange-
ments for speech do not overlap completely with those which serve
other cranlal movements (Geschwind, 1965; DeRenzi, Pieczuro, and
Vignolo, 1966).

The reawakening of interest in the disorders of articulation
associated with aphasia owes much to th= work of Alajouanine and
hig colleagues, Alajouanine, Ombredane, and Durand (1939) argue
forcefully for the necessity of obtaining an adequate phonetic
description of speech in cases with disturbed articulation, view=-
ing this as an Indispensable requirement for understanding the
physiological bases of phonetic disintegration. Important sug-
gestions are made about the ways speech production is linked to
the various stages of recovery, ranging from the earliest stage
in which only vowels can be produced to later ones in which vir-
tually all segments of speech can be identified, though they are
produced unreliably and 1n the wrong articulatory contexts. Un-
fortunately, the results of their phonetic studies are not pre-
sented in such a way that the reader can make his own evaluation
of their findings. The work also suffers from fallure to provlde
the necessary controls.

Fry (1958) has provided an 1llustration of a method for sys-=
tematic analysis of the utterances of an aphasic patient wilth ar-
tilculatory disorder. The problem was to develop an adequate test
to enable an investigator to determine the relative difficulty of
all the sounds of speech in their various articulatory contexts.
Not only must the sample include all the words required for a
complete survey, but 1t must include enough words of each type to
provide adeguate sampling. The problem was met by having the pa-
tient repeat a list of words chosen to meet these requirements.
Phonetlc analysis of the patient's tape-recorded utterances was

carried out and a complete tabulation of all responses was made.



This permltted a classification of all substituted phonemes ac-
cording to place and manner of articulation, Fry's paper demon=-
strates the relevance to aphasia studies of a powerful method for
discovering the dimensions of a phonologlcal disturbance,

Mention must be made of another approach to the study of ar-
ticulatory disorders. Lehiste (1965) has carried out meticulous
spectrographic analyses of the utterances of a dilverse group of
patients suffering from a varlety of neuromotor discorders, many
of them due to damage to brain stem and cerebellar reglons, We
cannot compare her findings directly with our own, because we
did not use the technique of spectrographic analysis and because
we confined our study topatients with presumably unilateral Ile-
sions of the left cerebral hemisphere,

The preliminary findlngs presented here are a part of a
larger ongoing comparative study of articulatory function in
cases of damage at different levels and sites in the sensori-
motor system. In the present study we have tried to galn an ac-
curate picture of the dimensions of phonemic error which occur
in the syndrome of phonetlc disintegration. Information regard-
ing the consistency and major directions of phonemlc substitu-
tions can then serve to gulde more direct approaches to the de-
fectlve speech gestures by means of electromyography, X-ray cine-
photography and other techniqgues. Our program has these two 1in-
terrelated aspects: first to obtaln an adequate assessment of
articulatory function 1n phonetic terms and secondly to study di-
rectly the gestures of speech in order to relate the phonetic
description of the disordered speech output to the parameters of

muscle movement, The present study 1s limited to the first aspect.

Methods and Results
Subjects
We have made phonetic studies of the speech of five patients

of the Institute of Physical Medlclne and Rehabllitation of New



York University. Each had suffered a stroke 81x months to seven
years prior to the examination. The stroke in each case was fol-
lowed by severe expresslve aphasia with preservation of compre-
hension. At the time of testing, aphaslc symptoms were greatly
diminished, leaving a major residual deficlt in articulation,

The patients! ages at the time of testing ranged from 39-
61 years; three were under 50. None presented difficulties of
chewing or swallowlng, nor showed any tendency to drool. Some
weakness of the right upper extremity was present in all patients,
and in two the leg was also involved, Slight weakness of the
right side of the face could be detected., All were able to per-
form movements of the lips, face, and tongue on command, but with
obvious apraxic impairment, No cerebellar signs were present and
there was no evidence of lower motor neuron paralysis. In two
cases the episode could be traced to occlusion of the left Inter-
nal carotid artery. In a third case, anglography showed occlu-
sion of the middle cerebral artery, and 1n two cases the origin
of the lesion is not definitely known.

Although very different degrees of recovery of speech are
to be found in the group, the sequence of events during recovery
was similar for all. Writing was spontaneously adopted as the
way around obstacles to oral communication. With the return of
speech, the difficulties proved to be chiefly of an articulatory
nature. All patients had reached a definite plateau 1in recovery
at the time of testing. The residual level of articulatory im-
pairment ranged from gross difficulty in producing all classes of
speech sounds, with poor intelligibility, to mild impalrment
shown mainly in production of consonant clusters, with good pre-
servation of intelligibility. None showed evidence of general-
ized intellectual deterioration,

Much interaction over a long period of time had convinced

us on clinical grounds that the patients were intact in compre-



hension of speech., A control, however, i1s needed in order to be
reasonably certain that the errors in articulation occur on the
basis of impaired motor organizatlon, rather than on the basis of
perceptual impairment. A "rhyme" test was used to determine whe-
ther the acoustic cues whilch signal phonemic dilfferences could be
utilized normally by these patients,

Assessment of Speech Perception

Each patient listened to a taped recording of three 75 word
lists of real word monosyllables, He was to encircle each word
he heard in a set of five -possible answers for that word printed
on an answer sheet, For example, 1f the word spoken was pat,

the answer sheet might offer the alternatives pat,mat,slat,bat,

cat. In one-third of the list, the alternatives differed, as 1n
the example given above, in 1nitial sound; one third of the

answer sets varled in terminal sound, and one third 1n vowel.
Thus, we tested the patients for the ability to perceive initlal,
terminal and vowel sounds in words. We made up the words for fhe
vowel part of the test; the initial and terminal section lists
were taken from a test described by House et al (1965). Az a
further control, the same test was glven to six speech therapists.
The results for four patients (one left therapy before we could
administer the test) and six therapists are shown in Fig. 1.

Two patients performed almost as well as the therapists;
indeed, 1f we had used unselected members of a normal population
as controls, we might have expected comparable results. Two
performed less well; showing, however, the same pattern: greatest
accuracy on fnitlal sounds, more errors on terminal sounds, and
poorest performance on vowels, It will be shown below that this
is the reverse of the order of accuracy in producing speech.
Moreover, the patient (JG) who showed the greatest impalrment
in articulation (see Fig. 3) was virtually as accurate as the

therapist controls in perception, Consequently, it is unlikely
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