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Aphasia is a common manifestation of Creutzfeldt-Jakob disease (CJD), and investigation of the linguistic disorders of CJD 
patients may provide insights into the neurobiological mechanisms of language and aphasia. We report an autopsy-coufirmed 
case of CJD in which the presenting symptom was change in language abilities. The patient ultimately evidenced mixed 
transcortical aphasia (MfA) with echolalia. Disruption of frontal-subcortical circuits with environmental dependency accounts 
for the symptoms in MTA, including intact repetition and echolalia. Observation in this patient and a review of the literature 
suggest that frontal-subcortical circuit dysfunction may contribute to the syndrome of echolalia. This hypothesis offers an 
alternative explanation to "isolation" of the speech area as the cause of MT A. 
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INTRODUCTION 

Creutzfeldt-Jakob Disease (CJD) is a uncommon, 
rapidly progressive dementing disorder caused by 
prions (Prusiner, 1987). The disease typically mani
fests with impairment of cognitive abilities, extra
pyramidal dysfunction and myoclonus. Aphasia is 
frequent in CJD, usually appearing well into the 
course of the illness (Cummings and Benson, 1992). 
Few authors have described the specific characteristics 
of aphasia syndromes observed in CJD; Wernicke's 
aphasia (Mandell et al., 1989) and mixed transcortical 
aphasia (MTA; Drobny et al., 1991) have been ob
served. 

We report a case of CJD in which language distur
bance was among the first symptoms. As the illness 
progressed, the patient developed a classic MT A, 
characterized by non-fluent speech, with intact repeti
tion, severely impaired comprehension and echolalia. 
The features of the language syndrome and the distri
bution of neurologic changes demonstrated byelectro
encephalogram (EEG), positron emission tomogra
phy (PET) and autopsy provide new insights into 
MT A and the neurologic basis of echolalia. 
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CASE REPORT 

A 55 year old right-handed woman presented for 
evaluation of a rapidly progressing dementia. Symp
toms began 6 weeks prior to her admission when the 
patient's husband noticed subtle changes in her per
sonality, followed by an alteration in language 1 
week later. Evaluation by a neurologist 3 weeks after 
onset of symptoms revealed an aphasia marked by 
paraphasic errors, both phonemic and semantic, and 
deficits in naming. Her spontaneous speech was disor
ganized and interrupted by frequent perseveration. 
The patient often repeated the word, "okay" and 
responded to questions by stating "um", "oh" and 
"huh" with varying intonation. In addition, when 
asked her age she correctly stated "55", and then 
continued to respond "55" to all subsequent ques
tions (e.g. "what is today's date?"). The patient was 
hospitalized and received acyclovir for possible 
herpes encephalitis despite normal results on two 
lumbar punctures. She was transferred for further 
evaluation. 

On admission, a mental status examination re
vealed an alert, middle-aged woman with mildly disin-
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hibited behavior. She cooperated with the examiner 
but was distractible and appeared unaware of her 
deficits. Aphasia was the patient's most obvious ab~ 
normality. Her spontaneous speech output consisted 
of echolalia and stereotyped, spontaneous production 
of the word "okay". Her comprehension was severely 
impaired. She was able to follow one-step and some
times two-step pointing commands and could re
spond appropriately to simple written words (e.g. 
"nose"). She could repeat three- and sometimes four
word phrases and could read single words and num
bers aloud. She did not repeat non-meaningful 
phrases or nonsense words. She was able to write her 
name to dicatation on some occasions but not others. 
No other writing was possible. She was completely 
anomic, except for an occasional first response on a 
new set of objects. She was unable to name high or 
low frequency objects. For example, she correctly 
identified a cup, but was unable to name either a 
fork or a hammer. Prosody was intact and she could 
inflect her minimal output appropriately. She was 
able to count from 1 to 10, recited the days of the 
week from Sunday through Thursday, and recited 
the alphabet from A through J. The patient made 
grammatical corrections when asked to repeat sen
tences with erroneous derivational morphology (e.g. 
"She goed home" was changed to "She went home"), 
and there was evidence of the completion phenom
enon (e.g. the phrase "Jack and Jill" was completed 
with "went up the hill" and "red, white and" was 
completed with "blue"). The presence of non-fluency 
of spontaneously generated speech, impoverished au
ditory comprehension, echolalia, selective persevera
tion of repetition, superiority of reading aloud over 
reading comprehension, retention of automatic 
speech, tendency to complete overlearned partial 
phrases, and ability to correct grammatical flaws in 
her repetition establish her linguistic syndrome as 
MT A. The patient exhibited variable attention and 
was easily distracted. Her behavior was marked by 
motoric, as well as verbal, perseveration. She could 
not calculate. She was able to copy two-dimensional 
but not three-dimensional figures. She perseverated 
when asked to copy multiple loops. Memory and 
other intellectual functions were untestable, although 
she knew her family and appeared to learn to recog
nize the hospital staff. 

There was no history of recent illness, head trauma, 
or headaches different from the patient's usual ten
sion and migraine headaches. There was no history 
of psychiatric disturbance before or during her illness. 
Surgical history included a hysterectomy, partial 
gastrectomy for peptic ulcer disease, and several cos
metic surgeries to her face and abdomen. She had 
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multiple dental procedures spanning the period 
from 6 months to 6 weeks prior to her admission. 
The patient took estrogen and natural thyroid sup
plements for hypothyroidism and past Hashimoto's 
thyroiditis. Family history was significant for demen
tia of unknown cause in the patient's grandmother. 
General physical exam was unremarkable with 
normal vital signs. Neurological examination re
vealed no focal abnormalities. Her muscle tone, 
strength and coordination were normal, and there 
was no myoclonus. Muscle stretch reflexes were 
very brisk but symmetric and plantar responses 
were flexor. A pathologic grasp reflex was present 
bilaterally. 

Tests of thyroid function, liver function, serum 
and cerebrospinal fluid (CSF) immunoglobulins and 
toxin assays were all within normal limits. Bacterial, 
fungal and viral CSF cultures were negative. Serum 
antibody titers for mycoplasma, lyme, viral encepha
litis, and human immunodeficiency virus (HIV) 
were unrevealing. Chromosomal studies showed 
that the patient had neither of the two most 
common mutations of the PRNP gene at codons 
178 and 200. She did have a 24-base deletion in the 
adjacent region of chromosome 20 between codons 
51 and 91. Magnetic resonance imaging (MRI) of 
the brain was unremarkable. PET of the brain 
taken 3 weeks after onset revealed global hypome
tabolism, much more severe on the left than the 
right. The superior left frontal and parietal cortex 
demonstrated the most marked abnormalities. The 
head of the left caudate also had severe hypome
tabolism and there was moderate reduction of me
tabolism in the thalamus on the left (Fig. 1). The 
left primary visual cortex was hypometabolic. Near 
normal metabolic activity was present in the 
sensory-motor areas bilaterally and in the right pri
mary visual cortex. 

Three EEGs were taken during the course of the 
patient's illness. Results of the first recording, taken 
within a few weeks of onset, reported mild bilateral 
hemispheric slowing. The second recording, per
formed approximately 5 weeks after the onset of 
symptoms, revealed a posterior dominant rhythm of 
8 Hz in the right occipital region. No comparable 
background activity was seen on the left. Photic 
stimulation elicited a driving response on the right 
but not the left. Throughout the EEG, sharply con
toured 1.5-2 Hz periodic waves were present diffusely, 
but with higher amplitude and more rhythmicity 
anteriorly and over the left hemisphere. An EEG 
obtained 4 weeks later showed no consistent posterior 
background rhythm, and photic stimulation pro
duced no discernible driving response. The record 
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FIG. 1. PET of brain showing hypometabolism with moderate 
involvement of the thalamus on the left and marked abnor
malities of the superior left frontal and parietal cortex. There 
is severe hypometabolism in the head of the left caudate 
and moderate reduction of metabolism in the thalamus on 
the left. 

agnosis of CJD was made. The patient returned 
for examination 9 weeks after the onset of symp
toms. At that time, she exhibited no spontaneous 
speech, and echolalia, comprehension, repetition 
and automatic speech were absent. Aside from her 
mental status changes, her neurologic examination 
was unremarkable except for an increased startle 
response. Myoclonus was not present. The patient 
died at home 19 weeks after the onset of her symp
toms. 

Autopsy revealed severe spongiform encephalopa
thy with extensive spongy change and prominent 
neuronal loss and astrocytic gliosis involving the 
neocortex and deep central gray matter structures 
(Fig. 2). Extensive spongy change with vacuoles of 
irregular shape and size was seen both within the 
neuropil and in neurons. The neocortex, caudate, 
putamen, globus pallidus, thalamus and hypothala
mus were all involved in varying degrees. There was 
minimal involvement of the cerebellum and selective 
sparing of the hippocampus. In the cerebellum, there 
was evidence of spongy change in the molecular 
layer, with preserved Purkinje and granule cells. No 
amyloid was detected. Pathologic findings confirmed 
the diagnosis of CJD. 

FIG. 2. Representative section of neocortex shows severe spongiform change, though 
scattered neurons remain intact. Many multi-loculated vacuoles are present. 
Hematoxylin and eosin, x 200.) 

was characterized by bilaterally synchronous 1. 75Hz 
sharply contoured periodic complexes with ampli
tudes up to 250 flV. 

Following the initial evaluation, a presumptive di-

DISCUSSION 

Language disturbance was the initial sign of cognitive 
deterioration in this patient. She eventually mani
fested MT A with non-fluent spontaneous speech, 
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TABLE I. Language disorders as presenting symptom in 
JeD 

Author 

Mandell et al. 
(1989) (1 case) 
Holthoff et al. 
(1990) (1 case) 
Drobny at al. 
(1991) (12 cases) 
Gorman at al. 
(1992) (1 case) 
Kao et al. (1993) 
(1 case) 

First symptom(s) Type of aphasia 

Speech impairment Wernicke's 
aphasia 

Speech difficulty Mutism 

Mutism 

Effortful speech; 
echolalia 

MTA (n = 3) 

Mutism 

Incomprehension of No further 
speech, disorienta- description 
tion, behavioral 
disturbance 

MTA, mixed transcortical aphasia. 

poor comprehension, anomia, intact repetition and 
echolalia. She had the completion phenomenon and 
made grammatical corrections in her repetitions. PET 
obtained at the time she evidenced MT A demon
strated cortical hypometabolism more severe in the 
left hemisphere and involving the parietal and frontal 
lobes, thalamus, and head of the caudate nucleus. 
These findings correlate with the predominantly left 
hemispheric deficits noted on her mental status exami
nation and on her EEG. Autopsy confirmed the 
diagnosis of CJD. 

Aphasia is often prominent in CJD, but it has 
rarely been observed as an initial symptom. A review 
of the english literature revealed only five case re
ports in which language disturbance was the present
ing symptom (Table I). Details of the linguistic syn
drome were provided in only two, one with Wer
nicke's aphasia (Mandell et ai., 1989) and one with 
MTA (Drobny et ai., 1991). In the three cases of 
MT A in CJD reported by Drobny and colleagues, no 
information was given regarding the specific linguistic 
deficits or course of illness. The present report adds 
to the literature concerning language disturbance in 
CJD by documenting a case in which a non-fluent 
aphasia, ultimately progressing to MT A, was the 
primary presenting symptom. 

The diagnostic features of MT A are non-fluent 
spontaneous speech, preserved repetition with echo
lalia, and impaired comprehension (Goodglass 
and Kaplan, 1972). MTA, also known as "isolation 
aphasia", has generally been attributed to sparing 
or "isolation" of the peri-Sylvian language areas 
(Geschwind et ai., 1968). A review of the english 
literature produced 18 cases of MTA with detailed 
clinical information (Table II). Of these, nine had 
isolation of the speech area, while seven had diffuse 
or multifocal lesions usually involving the frontal 
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lobes or basal ganglia, suggesting that MT A can result 
from at least two processes-isolation of the speech 
areas or frontal subcortical circuit dysfunction. 

Echolalia with intact repetition is one of the most 
salient features of MT A. Several mechanisms underly
ing this phenomenon have been posited. Nielsen 
(1962) suggested that while the dominant hemisphere 
is responsible for generative language skills, the 
"minor" or non-dominant hemisphere is responsible 
for repetition. Echolalia was posited to be secondary 
to destruction of the major language area of the left 
hemisphere and sparing of the right hemisphere. The 
loss of repetition skills in many types of aphasics 
with intact right brain function makes this explana
tion unlikely. Goldstein (1948) suggested that echola
lia with intact repetition is due to damage of the 
relationship between speech and non-speech mental 
processes. Lesions in the temporal lobes and bridges 
between the temporal and parietal lobes result in 
damage to the speech area with impaired repetition. 
Lesions in the frontal lobe result in lack of impulse 
to speak, echolalia and repetition without comprehen
sion or intention. This explanation is consistent with 
the distribution of lesions observed in several re
ported cases. Stengel (1964) posited that echolalia 
was not an automatic, compulsive, reflexive response, 
but a social response requiring a specific relationship 
between the patient and a speaking person. This was 
based on the observation that dysphasics only echo 
those comments directed toward him/her, but not 
other sounds such as barks, or the sounds from the 
radio. Geschwind and colleagues (1968) emphasized 
that peri-Sylvian structures of the left hemisphere 
must be spared for repetition to occur. Thus, Wer
nicke's, Broca's, and conduction-type aphasia all in
volve the peri-Sylvian region and impair repetition, 
while the transcortial aphasias (transcortical motor, 
transcortical sensory, MT A) feature intact repetition 
and the corresponding integrity of peri-Sylvian struc
tures. The basis for the patient's spontaneous engage
ment in repetition in the form of echolalia was not 
addressed. Critchley (1970) proffered a psychopatho
logical explanation suggesting that echolalia was sec
ondary to extreme suggestability, identification with 
the interviewer, lack of insight, an impulse to main
tain social contact through speech, and loss of linguis
tic inhibition. 

Recent advances in understanding the relationship 
of the frontal cortex to subcortical structures and the 
clinical expression of frontal-subcortical circuit dys
function facilitate the development of hypotheses re
garding echolalia. There are five distinct prefrontal
subcortical circuits, each involving projections to the 
frontal cortex, striatum, globus pallidus/substantia 
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TABLE II. Summary of cases reported with mixed transcortical aphasia 

Authors Repetition Echolalia Completion Com pre- Spontaneous Correct Naming Etiology 
hension speech agrammatic 

sentences 

Geschwind et a/. + + + Non-fluent NR NR CO 
(1968) poisoning 
Heilman et a/. + + Non-fluent Inconsistent + Unknown 
(1976) performance 
Ross (1980) + + + Non-fluent + Left anteri-

or cerebral 
artery 
infarct 

Pirozzolo et a/. + NR Reduced + Left parietal 
(1981) hemorrhage 
Speedie et a/. + NR NR Non-fluent + Infarct 
(1984) (n = 2) + NR NR Non-fluent + Left parieto-

occipital 
infarct 

Bougousslavsky + NR Reduced NR Infarcts in 
et a/. (1985) left frontal 

lobe and 
left parieto-
temporo-oc-
cipital 
junction 

Bogousslavsky + + Reduced NR All four had 
et a/. (1988) + + Isolated NR left internal 
(n = 4) words carotid 

+ + Reduced NR artery 
+ + Absent NR occlusion 

Mehler + Absent Left cortical 
(1988) atrophy 
Trojano et a/. + + + Impaired NT Ischemic 
(1988) speech areas in left 

production occipital 
and right 
periven-
tricular 
areas 

Papcsak et a/. + + NR Absent NR Left frontal 
(1990) infarct in-
(n = 2) volving an-

terior and 
middle 
cerebral 
arteries 

+ + + Absent NR Left frontal 
infarct in-
volving 
middle cere-
bral artery 

Grossi et a/. + + + Stereotypic NR NT Ischemic 
(1991) areas in left 
(n = 2) occipital 

and right 
periven-
tricular 
areas 

+ + + Reduced/ NR NR Left fronto-
stereotypic parieto-

temporal 
infarct 

Cappa et a/. + Reduced Lesion in 
(1993) right periv-

entricular 
white 
matter and 
lentricular 

+ , Present; -, absent; NR, not reported; NT not testable. 



TABLE III. Non-aphasic syndromes with echolalia 

Autism 
Catatonia 
Fragile X syndrome 
Frontal lobe degenerations 
General paresis 
Gilles de la Tourette syndrome 
Huntington's disease 
Hyperekplexia 
Latah 
Miryochit 
Neuroacanthocytosis 
Post-encephalic Parkinson's disease 
Schizophrenia 

nigra, thalamus and back to frontal cortex. Three of 
these circuits mediate behavioral activities. Disrup
tion of the dorsolateral prefrontal cortex results in 
executive dysfunction and deficits in motor program
ming; disruption of the orbitofrontal circuit results in 
irritability and disinhibition; and damage to the ante
rior cingulate circuit results in apathy and diminished 
initiative (Cummings, 1993). Orbitofrontal circuit 
damage and disinhibition may contribute to spon
taneous echolalia. The patient cannot inhibit re
sponses and "echoes" the examiner. Disruption of 
the dorsolateral circuit, which produces a decrease in 
verbal fluency, and of the medial frontal circuit which 
causes apathy, may be responsible for loss of genera
tive linguistic abilities and poor output of spon
taneous speech. Frontal lobe damage produces stimu
lus boundedness; the patient is unable to dissociate 
responses or shift attention from one stimulus to the 
next and becomes "bound" to the initial event. They 
exhibit stimulus-bound interactions with their envi
ronment and automatic imitation of behaviors (Lher
mitte, 1986; Lhermitte et at., 1986). Echolalia may be 
a manifestation of stimulus boundedness, caused by 
the combined inability to shift away from any strong 
stimulus in the patient's perceptual field and an inabil
ity to inhibit responses. Stimulus boundedness and 
imitation behavior would result in the superiority of 
repetition over spontaneous speech and the occur
rence of echolalia. The specific syndrome of MT A 
occurs when patients have injury to the left hemi
sphere, producing a linguistic deficit with poor com
prehension, and simultaneously sustain damage to 
frontal-subcortical circuits resulting in environmental 
dependency and stimulus-bound behavior. They must 
have sufficient integrity of peri-Sylvian structures to 
allow perception and motor re-encoding of environ
mental stimuli. This explanation is consistent with 
the current patient's PET and EEG results with left 
parietal and frontal hypometabolism and predomi
nantly left hemisphere dysrhythmias. Relative integ-
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rity of the right hemisphere may have contributed to 
her retained prosody and ability to inflect her output. 
CJD typically produces widespread hemispheric dys
function and the tendency of the disorder to involve 
frontal and subcortical structures may account for 
the relatively large number of CJD patients reported 
to have MTA. 

Observations in patients with focal lesions pro
duced by stroke also support a role for frontal-subcor
tical circuit dysfunction in transcortical aphasia. Two 
patients with MT A secondary to left frontal lobe 
infarction have been described (Rapcsak et at., 1990). 
In both cases there was extensive damage to the 
dorsolateral prefrontal cortex extending inferiorly 
and medially to involve fiber tracts from orbit of ron
tal and medial frontal regions. Transcortical motor 
aphasia (TCMA) has many of the features of MT A 
except that comprehension is preserved. The lesions 
of TCMA spare posterior cortical regions mediating 
auditory-verbal decoding acitivities but involve fron
tal or subcortical structures. TCMA has been de
scribed in patients with lesions of left supplementary 
motor areas (Masdeu et at., 1978; Alexander and 
Schmitt, 1980), left frontal operculum (Stuss and 
Benson, 1986), frontal white matter deep to Broca's 
area (Naeser et at., 1982), and the basal ganglia 
(Naeser et at., 1982; Freedman et at., 1984). 

Involvement of frontal-subcortical circuits may 
also explain the frequent occurrence of echolalia in 
non-aphasic syndromes (Table III). Echolalia has 
been observed in non-aphasic patients with frontal 
lobe degenerations, mental retardation (Stengel et 
at., 1947), autism (Rutter, 1966, 1985), Huntington's 
disease, neuroacanthocytosis, postencephalitic Parkin
son's disease, catatonia (Ford, 1991), Gilles de la 
Tourette syndrome (Shapiro et at., 1978; Lees et at., 
1984), hyperekplexia, latah, miryochit, schizophrenia, 
fragile X syndrome and general paresis (Lees, 1985). 
Notably, each of these disorders is associated with 
established or suspected pathology of the frontal 
lobe or member structures of the frontal-subcortical 
circuits. The occurrence of echolalia in these clinical 
syndromes supports the hypothesis that it is a sign of 
frontal-subcortical circuit dysfunction with environ
mental dependency and stimulus boundedness. 
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