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\s=b\Four patients with the clinical syn-
drome of primary progressive aphasia and
a nonfluent aphasia profile were followed
up over a period of 3 to 5 years. Extensive
neuropsychological data for three pa-
tients revealed a progressive, quantitative
decline of language with relative stability
of memory, visuospatial skills, and reason-

ing. Comportment and most activities of
daily living were preserved even when
speech was unintelligible. Although sev-

eral aphasia types may be associated with
primary progressive aphasia, a nonfluent
aphasia profile and phonemic paraphasic
errors are most useful in differentiating it
from the much more common clinical syn-
drome, "probable Alzheimer's disease."
The clinicopathological correlates of prob-
able Alzheimer's disease differ from those
associated with primary progressive apha-
sia. Therefore, the clinical distinction be-
tween the two syndromes may be impor-
tant for predicting the underlying patho-
physiologic changes during the life of the
patient.

(Arch Neurol. 1990;47:1329-1335)

T^he clinical syndrome of primary
progressive aphasia (PPA) was

originally described in six patients
who experienced the insidious onset
(usually in the presenium) and gradual
worsening of aphasie symptoms over a

period of 5 to 11 years.1 In these pa¬
tients, memory, reasoning, insight,
judgment, and comportment remained
relatively preserved, and these pa¬
tients remained independent in activ¬
ities of daily living for many years. It
was proposed that PPA (originally
termed slowly progressive aphasia)
represents a relatively selective left
perisylvian degeneration and that its
clinical profile is distinguishable from
the more generalized, and usually am¬

nestic, dementia of probable Alzhei¬
mer's disease (PRAD).2 Additional ex-

amples of this syndrome have since
been reported.3'13

Positron emission tomographic
studies have shown a selective reduc¬
tion of glucose metabolism in the left
cerebral hemisphere (but not in the
right) of two patients with PPA.5 One
case studied with single photon emis¬
sion tomography also demonstrated
physiologic alterations confined to
the left cerebral hemisphere.12 None
of the eight clinically clearcut cases
for which neuropathologic data are
available have shown the character¬
istic multifocal plaque-tangle con¬
centrations of Alzheimer's disease
(AD).1·6"8·14-16 A ninth patient, albeit
with a relatively more rapid course to
a generalized dementia, did display
these features.11 Although a clinical
diagnosis of progressive amnestic de¬
mentia (ie, probable Alzheimer's dis¬
ease) has a high likelihood of being as¬
sociated with multifocal plaque-tangle
concentrations at autopsy,1718 a clinical
diagnosis of PPA appears to be associ¬
ated with this pathologic condition in
only a minority of cases.

Several aspects of clinical research
on PPA need further exploration.
First, it has been argued that the
observed language deficits do not occur
in isolation but are, instead, accompa¬
nied by more widespread cognitive
impairment.1319·20 Second, longitudinal
study is necessary to document the
progressive nature of the language
impairment and the relative stability
of nonverbal cognitive abilities and
activities of daily living. A third issue
is whether or not at least some cases of
PPA can be associated with a distinc¬
tive pattern of language deficits that
differentiate it from the aphasia ac¬

companying other degenerative dis¬
eases, including the typical forms of
Alzheimer's disease (AD).

We previously presented a brief ret¬
rospective account of formal neuropsy¬
chological test findings in two of our

original patients, indicating that rea¬

soning, memory, and visuospatial
functions were in the normal, even su¬

perior, range despite these patients'
severe aphasia.21 In this article, we

present a longitudinal, prospective fol¬
low-up study of four additional cases
of PPA distinguished by a nonfluent
aphasia profile.

PATIENTS AND METHODS
Patients

Four consecutive patients with a clinical
diagnosis of PPA and a nonfluent aphasia
profile were examined. In addition to the
standard criteria for the diagnosis of a de¬
generative dementia,2 the following fea¬
tures were required to make the initial di¬
agnosis of PPA: (1) at least a 2-year history
of progressive decline of language; (2)
prominent language deficits on testing with
normal or relatively preserved perfor¬
mance on tests of other mental functions;
and (3) independence in activities of daily
living.

Longitudinal Assessment

The patients with PPA were given se¬
lected subtests of the Boston Diagnostic
Aphasia Examination (BDAE)22; the Bos¬
ton Naming Test23; and the Token Test, part
V.24 Other tests included selected subtests
from the Wechsler Adult Intelligence
Scale-Revised25 and the Wechsler Memory
Scale26; Raven's Progressive Matrices,27 Vi¬
sual-Verbal Test (the 33 items requiring a
shift in object selection),28 Judgment of Line
Orientation Test,29 Facial Recognition
Test,29 Hooper Visual Organization Test,30
Rey Auditory Verbal Learning Test31 (trial
V), Three Words-Three Shapes Test,32 and
the Shipley-Hartford Institute of Living
Scale.33 Not all patients received the same
set of tests in each session, either because of
the severity of the aphasia or time con¬
straints. However, for several tests compa¬
rable information on all patients existed.

Table 1 presents selected longitudinal
test scores at annual examinations for cases
1 through 3. Patient 4 was only seen once
due to travel limitations. The language ex¬
amination was administered annually. In
each of the other categories of behavior, at
least one test was administered over all of
the years of study, with the exception of
patient 2. The percentage of change (initial
test score minus last test score divided by
initial test score) was calculated for each
test for each patient and represented in
graph form (Figs 1 through 3). Because of
the numerical properties of the data and
the sample size, statistical analyses were
not attempted.

Naming Errors: PPA vs PRAD
Even in the earliest examinations, we

observed the frequent occurrence of phone¬
mic paraphasic errors in the speech of our

patients. This type of error is rarely re¬
ported in patients with language deficits
associated with an amnestic dementia.34'37
To highlight this difference, we compared
the naming errors made by patients 1
through 3 with those made by three pa¬
tients with a clinical diagnosis of PRAD
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based on accepted criteria2 who were
matched for age and total score on the Bos¬
ton Naming Test.23 Errors were coded ac¬

cording to the following categories: (1) se¬
mantic substitution (a word similar to the
target in meaning, eg, "airplane" for
"helicopter"); (2) phonemic paraphasia
(substitution, omission, or transposition of
one or more sounds in the target word, eg,
"optopus" for "octopus"); (3) perceptual er¬
ror (erroneous recognition of the target
picture, eg, "roof" for "pyramid"); (4) cir¬
cumlocution (explanation of the function of
the target object or descriptive informa¬
tion, eg, "You brush your teeth with it" for
"toothbrush"); and (5) other ("Don't know"
or no response).

REPORT OF CASES

Case 1.—At the age of 47 years, a strongly
right-handed industrial relations executive
was aware of trouble pronouncing and find¬
ing words while giving public addresses.
Over the next 5 years, his symptoms wors-

ened and problems with oral reading and
writing emerged. At the age of 52 years, he
was referred to our clinic, 5 years after the
onset of symptoms.

Computed tomographic scans and an

electroencephalogram were unremarkable.
Positron emission tomographic studies per¬
formed 2 years after his initial examination
revealed reduced glucose metabolic activity
in the left parietotemporal region but not in
the right cerebral hemisphere (case 2 of
reference 5).

Test scores from initial and follow-up
examinations are depicted in Table 1, and
change in scores over time is represented in
Fig 1. In the initial examination, the patient
was meticulously groomed and fully ori¬
ented. Elementary neurologic examination
was remarkable only for a very mild right
facial weakness, not detected in subsequent
examinations. Spontaneous speech was
well articulated but marked by occasional
hesitation, minor syntactical errors, and
phonemic and semantic paraphasias. The

oral description of the Cookie Theft picture
from the BDAE22 appears in Fig 4. Repeti¬
tion and oral reading were only mildly im¬
paired. Confrontation naming contained
phonemic paraphasic errors. Auditory and
reading comprehension and writing were

relatively intact, but the patient com¬
plained that he had difficulty composingletters. Buccofacial and limb apraxia were
absent. Performance on tests of memory,
reasoning, calculations, and visuospatial
skills was within the normal range. Insight,
judgment, comportment, and effectiveness
in most activities of daily living were unaf¬
fected.

Over the next 5 years, language functions
declined. In the most recent examination
(ie, 9 years after onset), spontaneous speech
was marked by frequent hesitation, para¬
phasias, less-sophisticated syntax, and
more grammatical errors. The dramatic
change is apparent in the patient's oral de¬
scription of the Cookie Theft picture (Fig 4).
Narrative writing reflected a similar pat-

Table 1.—Longitudinal Neuropsychological Test Scores

Case No.

Time from onset, y 9

Auditory Comprehension
(Token Test, part V) (23)

Language Test Scores

19 17 18 21

Repetition (BDAE)
Words (10) 10
Sentences (10) 10

Oral Reading (BDAE)
Words (10) 10 10
Sentences (16)

Boston Naming Test (60) 48 49 43 32 48
Word Fluency

Animal Naming in 60 s- (BDAE) 15 13 25 23
Reading Comprehension (BDAE)

Sentences ( 10) 10 10 10
Praxis

Buccofacial (7)
Limb (8) 8 8 NA

Memory
Orientation (10/11)

Nonlanguage Test Scores!

11 11 11 11 11

Design Recall (6-8/13) 13 10 11 10 NA NA NA NA NA NA 13
Rey Auditory Verbal Learning Test

(Trial V) (13-15/15) 13 NA NA NA NA NA NA
Three Words-Three Shapes Test (5 / 6) NA NA NA

Visuospatial Tests
Line Orientation (20-26/30) 24 24 24 26 26 25
Facial Recognition (41-54) 40 46 43 43 46 NA NA NA

Hooper Visual Organization Test
(20-30) 26 29 27 27 NA 19 19 30 27 28

Reasoning Tests
Raven's Progressive

Matrices (25-34/60) 47 45 45 41 NA NA 36 NA 55 54 53
Shipley-Hartford
Institute of Living Scale

Conceptual Quotient (90-110) 96 NA NA 94 108 118
Visual-Verbal Test (28-31/33) NA 31 30 30 30 NA NA NA

* Numbers in parentheses beside each test indicate maximum score. For language and nonlanguage test scores, NA indicates not administered. BDAE indicates Bos
ton Diagnostic Aphasia Examination.

tNumbers in parentheses beside each test indicate range of normal performance for individuals 45 to 65
Normative data are not available for the shortened version of the Visual-Verbal Test reported here but the

> years of age. Number following slash is
 expected range is approximated from

the maximum score,
available norms.
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tern of deterioration. Confrontation nam¬
ing and repetition were more impaired as

well, but auditory comprehension was im¬
paired only for complex grammatical struc¬
tures.

With few exceptions and no consistent
pattern, scores on tests of reasoning, non¬
verbal memory, and visuospatial skills did
not assume the course of deterioration over
time seen in language (Table 1 and Fig 1).
To circumvent his increasing speech limi¬
tations in daily activities, he carried a set of
laminated index cards with written instruc¬
tions for a number of commonly encoun¬
tered situations, such as directing a cab
driver. He continued to make his own long¬
distance travel arrangements for annual
visits to the clinic. Social graces were pre¬
served. He remained concerned and appro¬
priately saddened by his condition. Because
of increased difficulty with communication,
he was forced to retire, 9 years after the
onset of symptoms.

Case 2.—At the age of 56 years, a right-
handed banking executive began to experi¬
ence word-finding difficulty that gradually
progressed over the next 2 years and inter¬
fered with his work responsibilities. His
wife reported that he was occasionally tear¬
ful over his condition but otherwise had no

personality changes. Neurologic consulta¬
tion was sought 2 years after onset.

The computed tomographic scan was nor¬

mal, as was the electroencephalogram.
Test performance in initial and follow-up

examinations is represented in Table 1 and
Fig 2. The initial elementary neurologic ex¬
amination showed normal findings. He was

well-dressed, alert, fully oriented, and in¬
sightful about his situation. Auditory com¬

prehension was intact. Spontaneous speech
was distinctly abnormal with nonfluent
output, mild dysarthria, and frequent, pre¬
dominantly phonemic, paraphasias. Gram¬
matical form was impoverished and limited
to simple declaratives and Stereotypie ut¬
terances. The oral description of the Cookie
Theft picture appears in Fig 4. Repetition
and oral reading were impaired. Confronta¬
tion naming contained frequent phonemic
paraphasias. Reading comprehension was

only mildly compromised. Spontaneous
writing paralleled speech, but sentences to
dictation were written relatively well.
Apraxia was not present. Performance on
tests of reasoning, memory, and visuospa¬
tial skills (except Judgment of Line Orien¬
tation) was within the normal range with
no evidence of the degree of abnormality
observed in language. He was on medical
leave of absence from work because of his
communication difficulties, but activities of
daily living were otherwise unaffected.

Examination a year later showed rela¬
tively little objective change. Because of his
communication difficulties, however, the
patient had been forced to retire but con¬
tinued to manage the finances of his family
and those of a close friend. Moreover, he
expanded his interest in gardening, suc¬

cessfully cultivating species not indigenous
to his region.

In the last examination, speech was se¬
verely nonfluent, agrammatic, dysarthric,
and paraphasic. At times it was unintelli-

Fig 1.—Percent of change from the first to the last administration of language and nonlanguage
tests for patient 1. Refer to Table 1 for raw scores. RAVLT indicates Rey Auditory Verbal Learning
Test; 3W3S, Three Words-Three Shapes Test; Hooper VOT, Hooper Visual Organization Test;
Raven's Matrices, Raven's Progressive Matrices; Shipley, Shipley-Hartford Institute of Living
Scale; and Visual/Verbal, Visual-Verbal Test.

gible, but the patient was often able to
communicate his needs with rudimentary
writing. His oral description of the Cookie
Theft picture appears in Fig 4. Writing both
spontaneously and to dictation declined in
parallel to spontaneous speech. Deteriora¬
tion was also noted in repetition, praxis,
and confrontation naming. Comprehension
was impaired only for complex grammati¬
cal constructions. Reading comprehension
was mildly impaired.

With the exception of Raven's Progres¬
sive Matrices,27 memory, reasoning, and
visuospatial test scores did not change over
time and, by the final examination, some
test scores were higher than they had been
in the initial examination. Results from an

elementary neurologic examination re¬
mained unchanged with the exception of
bilateral dystonic posturing of the upper
limbs on complex gait. Insight, judgment,
and comportment were maintained, and he
continued to offer sound financial advice to
his family and friends. He made use of a
communication notebook to enhance par¬
ticipation in conversations.

Case 3.—At the age of 40 years, a right-
handed nursing professor and therapist ex¬

perienced mild word-finding difficulties in

the course of writing her doctoral disserta¬
tion. Four years later, in the wake of a series
of tragic losses, these symptoms became
very noticeable and gradually worsened.
Her family did not report corresponding
changes in personality and intellect. Her
medical history was remarkable for rheu¬
matoid arthritis, endometriosis, fibrocystic
breast disease, and treatment of breast
cancer. Because of increasing difficulty de¬
livering lectures, she took a medical leave of
absence and sought neurologic consultation
2 years later (6 years after the first sign of
word-finding difficulty).

Computed tomographic and magnetic
resonance scans both showed nonspecific
bifrontal atrophy, greater on the left side.
Auditory evoked responses showed some
abnormalities in the cortical wave, espe¬
cially in the left temporal region.

Examination findings are depicted in Ta¬
ble 1 and Fig 3. Results from the initial el¬
ementary neurologic examination were no¬
table only for diminished swing of her right
arm and bilateral posturing of her upper
limbs on complex gait. She was well-
groomed, and orientation and comportment
were normal. Comprehension of spoken
language was intact. Spontaneous speech
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Fig 2.—Percent of change from the first to the last administration of language and nonlanguage
tests for patient 2. Refer to Table 1 for raw scores. 3W3S indicates Three Words-Three Shapes
Test; Hooper VOT, Hooper Visual Organization Test; Raven's Matrices, Raven's Progressive Ma¬
trices; Shipley, Shipley-Hartford Institute of Living Scale; and Visual/Verbal, Visual-Verbal Test.

was dysprosodic with occasional parapha-
sic errors, phonemic more than semantic.
Grammatical form was simplified with nu¬
merous morphosyntactic errors. Dysar-
thria was not present. The oral description
of the Cookie Theft picture appears in Fig
4. Repetition and oral reading were moder¬
ately impaired at the sentence level. Con¬
frontation naming was relatively intact.
Reading comprehension was good at the
paragraph level. Praxis was normal with
the exception of her inability to execute the
command "cough," for which the patient
repeatedly uttered "Cough, cough." Narra¬
tive writing paralleled spontaneous speech,
but sentences written to dictation con¬
tained only minor errors. Reasoning, mem¬
ory, and visuospatial test scores were in the
superior range.

One year later, evidence was present for
a significant decline of speech and language
functions, and the patient was forced to re¬
sign her teaching post. However, she re¬
mained very active as a member of several
institutional boards and as a volunteer
worker. The patient was motivated to learn
functional sign language and, although it
was not entirely normal, it allowed her to
effectively communicate with deaf friends.
Performance in other areas of testing re-

mained unchanged, as were the results
from the neurologic examination.

Two years later, marked deterioration in
the patient's ability to communicate was
noted. With the exception of reading com¬
prehension, the other language test scores
decreased by at least 70%. Spontaneous
speech was palilalic and, except for the rare
occurrence of a clearly articulated word,
unintelligible. Her oral description of the
Cookie Theft picture appears in Fig 4. She
augmented speech with writing and was
often able to communicate her ideas by
writing words and short phrases. Narrative
writing, however, was even more tele¬
graphic than in the past. Deterioration was
also noted in repetition, oral reading, buc¬
cofacial praxis, and confrontation naming.
Neuropsychological test scores for memory,
reasoning, and visuospatial functions, with
the exception of the Facial Recognition
Test, remained above average to superior.

Insight, judgment, and comportment re¬
mained intact and the results from the el¬
ementary neurological examination re¬
mained unchanged. She continued to be ac¬

tively involved with her church and with
the hearing-impaired community. Her
signing was functional but further simpli¬
fied. She purchased a teletype system so

that she could maintain telephone contact
with her siblings.

Case 4.—At the age of 74 years, a right-
handed retired judge began experiencing
word-finding difficulty that gradually wors¬
ened over the next 5 years. Nonetheless, he
continued to pursue his hobby of photogra¬
phy and remained an active member of the
Rotary Club. No changes in personality or
intellect were reported. His medical history
was remarkable for surgery for varicosi-
ties, an atrioventricular block, and sinus
bradycardia. He was referred for examina¬
tion 5 years after the onset of symptoms.

The computed tomographic scan and
electroencephalographic findings were con¬
sistent with his age.

The results from an elementary neuro¬
logic examination were negative with the
exception of a bilateral action tremor. He
was fully oriented, well-groomed, and ap¬
propriately concerned about his situation.
Spontaneous speech was characterized by
frequent and prolonged hesitation, pabla¬
ba, and mild dysarthria. Grammatical form
was preserved. Repetition and oral read¬
ing were mildly impaired, and simple con¬
frontation naming was intact. Auditory
and reading comprehension were mildly
affected for complex material. Writing
contained spelling errors. Praxis was nor¬
mal.

On selected subtests of the Wechsler
Adult Intelligence Scale-Revised25 (Infor¬
mation, Similarities, Block Designs, and
Vocabulary), age-corrected scaled scores
ranged from 10 to 14 (average to high aver¬

age). The Memory Quotient on the Wechsler
Memory Scale26 was 99 when calculated
with reference to the oldest age group for
that standardization sample (60 to 64
years).

Four years later, the patient and his wife
were contacted by telephone. At that time,
speech was severely limited, and he was
able only to state his name, age, and the
date. Comprehension was not tested in de¬
tail but was adequate for simple conversa¬
tion. His wife's responses to a questionnaire
about his activities of daily living were ob¬
tained. He remained entirely independent
in all self-care activities (grooming, eating,
and taking medications), continued to make
repairs around the house, attended Rotary
Club meetings, pursued his hobby of pho¬
tography, and traveled to China with his
wife.

In a telephone interview conducted 1 year
later (10 years after onset and at the age of
84 years), his wife reported unrelenting de¬
terioration in her husband's condition. He
had been reduced to mutism. Despite this,
he continued to be independent in activities
of daily living, including helping with
housework and attending Rotary Club
meetings. However, his eating habits had
become sloppy, and he was less concerned
about tidiness around the home, but no
other changes in personality were ob¬
served.

RESULTS OF
NAMING ERROR ANALYSIS

The severity of the naming deficit
was equivalent in the two groups as
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Fig 3.
—

Percent of change from the first to the
last administration of language and nonlan¬
guage tests for patient 3. Refer to Table 1 for
raw scores. RAVLT indicates Rey Auditory
Verbal Learning Test; 3W3S, Three Words-
Three Shapes Test; Hooper VOT, Hooper Vi¬
sual Organization Test; Raven's Matrices,
Raven's Progressive Matrices; Shipley, Ship¬
ley-Hartford Institute of Living Scale; and Visu¬
al/Verbal, Visual-Verbal Test.

judged by the ratio of erroneous at¬
tempts to the total number of targets
missed and by the fact that no single
item on the Boston Naming Test23 was
associated with a higher error fre¬
quency than the others.

Table 2 compares the frequency of
error types on the Boston Naming
Test23 made by the two groups of pa¬
tients ( 2 [4] = 51.07,  < .0001). While
both groups of patients had a similar
proportion of semantic substitutions,
they differed from one another with
respect to the proportion of phonemic,
perceptual, and circumlocutory errors.
The patients with PRAD had more

circumlocutory and perceptual errors,
while those with PPA made more pho¬
nemic paraphasic errors, few circum¬
locutions, and no perceptual errors.

COMMENT

Quantitative, longitudinal examina¬
tion of patients with a nonfluent sub¬
type of PPA and a comparison of their
naming performance with that of pa¬
tients fulfilling established criteria for
the diagnosis of PRAD have led to the
following conclusions: (1) the language
deficit in PPA is progressive, with a
time course that can range from 5 to
10 years, leading to the almost total
dissolution of language function; (2)
memory, other cognitive functions,
comportment, and activities of daily
living (except for those that primarily
depend on language functions) remain
relatively preserved until late in the
course of the disease; and (3) with re¬

spect to naming, the prominence of
phonemic errors distinguishes pa¬
tients with nonfluent forms of PPA
from those with naming deficits in the
context of the fluent aphasias associ¬
ated with PRAD.

The involvement of morphosyntac-
tic and phonologic features in these
four patients with PPA stands in
sharp contrast with the selective im¬
pairment of lexical and semantic as¬

pects of language frequently observed
in patients with a clinical diagnosis of

Fig 4.—Oral descriptions of the Cookie Theft
picture from the Boston Diagnostic Aphasia
Examination22 taken from the initial and most
recent examinations of patients 1 through 3.

"In the picture we heve  boy reedy to fall
off the stool while he is getting cookies from

the cookie jar, and the girl standing behind her

on the floor is...is say "keep quite" so that

the mother doesn't see whether the cookies are

going. The mother's working at the kitchen

looking out the window_wash...ah...driving plate.
the water faucet is open

-

the water is going
onto the floor."

> Years Post Onset:

"This is a picture of  

lookin' out the ..ah..win..
windind and..uh_in the  

uhtlong pause)., she's..ah.
the..uh..plate while the watt

sss...eh..{long pause).
..fro· the k-kitchen whatever it is, Beh ¡de her...
There're boy is..it trying to goke up on the-the top
of the...drawer for co-co-co..coke.eh..standing on a

stool... Which wooks..,looks it will falls...ss..
This. The girl is there waking, waiting for the
cookie, cookuk.

CASE ;
2 Years Post Onset:

"Ah_the kids in the cookie jar. The boy is

falling over. The sink is stopped up. Water

flowning on the_fall on the floor. It's summer

time. The window is open. She's washing dishes and

drying dishes.

6 Years Post Onset:

"The wash in..fell...the. laid...wash...oh_channey
..chimney..(wrote "china)· The spickin...goin..slipping.,
off...on the floor, the...bee...(wrote "boy)* The

bee...seep...slip...slip.-chair. Girl is..cookies."

* Due to severe dysarthria, the patient was permitted to
write words that were unintelligible.

"This is a crisis situation. Mother not watching
the children. Boy goes up on the stool has ß cookie
in his hand and falling off the stool. Girl wants

the cookie from his
-

her brother and the sink is

9 Years Post Onset:

"Uhm.. .co. .co.. -i*.. .cook i t.. .uhm., .ss.un..ss..tm s. sand.

..babuh, babuh [unintelligible] (patient pointed to the

curtain). Sh..sh..sh...[unintelligible] (pointed to dishes)
and call..uh..cup and ..im..ca..ca..cu..cuya..uh window..um
fall, fa..fa..falling (pointed to the boy falling). Uhm.,

apert (pointed to the apron). S.s..ssshow (pointed to the

girl).
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Table 2.—Comparison of Error Types on the Boston Naming Test*

Percentage of Error Types in Naming
Boston Naming Test Erroneous

Score, Attempts,
X Total

Semantic
Substitution

Phonemic
Paraphasia Perceptual Circumlocution Other

Primary progressive aphasia
(N = 3) 21 (11) 62 (33) 6(3) 11 (6)

Probable Alzheimer's disease
(N = 3) 32 (23) 8(6) 8(6) 44 (32) 8(6)

* Numbers in parentheses represent the raw number of errors In each category. The error distribution differs significantly between the two groups ( 2[4] = 51.07,
P< .0001).

Focal
Atrophy

Fig 5.—The relationship between clinical and pathologic planes is illustrated by the thickness of
the lines drawn between each level. Autopsy-verified cases have shown that the clinical diagnosis
of probable Alzheimer's disease (PRAD) is highly associated with the multifocal plaque-tangle
clusters that typify Alzheimer's disease (AD) (thick line) and less often associated with Pick's dis¬
ease (Pick's) and cortical Lewy bodies (LBD) (thin lines). A clinical diagnosis of primary progres¬
sive aphasia (PPA), in contrast, has so far been predominantly associated with nonspecific find¬
ings of neuronal loss, spongiform degeneration and gliosis (focal atrophy), less often with Pick's
disease and, in only one case, with Alzheimer's disease. An association with cortical Lewy bodies
(dotted line) has not yet been demonstrated.

PRAD.34·38-44 It is our impression that
patients with PPA can have any type
of aphasia, whereas patients with
PRAD almost always have a fluent
aphasia of the anomic, transcortical
sensory, or Wernicke's type.34·35·45,46
Therefore, the one aphasie subtype
that most clearly differentiates the
two clinical syndromes is a nonfluent
(Broca's or transcortical motor) type,
since this is almost never reported in
PRAD but is quite frequent in PPA.

In patients with fluent aphasias
from focal lesions in the left hemi¬
sphere, nonverbal test performance
can often be compromised, although
these patients cannot be considered to
have a dementia or bihemispheric
disease.4750 Consequently, in patients
with PPA and fluent aphasia types
that are attended by comprehension
deficits the disease process may spuri¬
ously appear more widespread than it
is. In fact, Poeck and Luzzatti,13 who
questioned the selective involvement
of language in PPA, described three
patients, all of whom had fluent apha¬
sias with impairment of comprehen-

sion and the lexical/semantic features
of language. We specifically identified
only patients with PPA with nonfluent
aphasia and relative preservation of
lexical/semantic processing, since this
subgroup most clearly illustrates the
selectivity of the disease process and
its differentiation from the customary
clinical presentation of PRAD.

Throughout the course of the dis¬
ease, even very aphasie patients with
PPA seem to have an ability to make
themselves understood, by signing if
they cannot talk, or by writing and by
using appropriate circumlocutions.
They can make use of compensatory
devices such as communication cards
and notebooks. Furthermore, they
maintain motivation and acquire new
skills and hobbies even as language
functions keep deteriorating. This is
similar to the observations of patients
with aphasia from focal lesions47 but
differs from patients with PRAD who,
when aphasie, do not seem to be adept
at communication and who almost al¬
ways show a gradual decline of moti¬
vation.

The clinical diagnosis of PPA can be
made with greater confidence if the
initial course is indolent and if the in¬
terval between onset and severe lan¬
guage difficulty is in the order of 3
years or more. A more rapid course
makes it more difficult to differentiate
the clinical picture of PPA from that of
PRAD presenting with aphasia. Some
patients who are later diagnosed as

having AD may present with aphasia,
but this is accompanied by other cog¬
nitive difficulties within a year or two.
If patients with PPA are followed up
for very long periods of time into the
terminal stages of their illness, it is
quite likely that other cognitive and
comportmental difficulties will be
identified.' This is not peculiar to PPA
but is characteristic of all end-stage
disease. The end stages of supranu¬
clear ophthalmoplegia and Parkin¬
son's disease may both show pro¬
nounced rigid immobility, even though
the two diseases are completely differ¬
ent entities based on the initial course.

The imaging studies performed rel¬
atively early in the course of the illness
did not provide definitive evidence for
asymmetrical abnormalities in the left
cerebral hemisphere in the cases re¬

ported in this article. However, in two
of Mesulam's1 initial six cases, pro¬
gressive changes in the left temporal
and parietal areas were observed on

repeated computed tomographic
scans. Thus, imaging studies may not
always demonstrate asymmetries that
are diagnostically useful, especially in
the early stages of the illness.

Primary progressive aphasia and
the cluster designated as PRAD are
clinical syndromes, not diseases. Fig¬
ure 5 schematically represents the re¬

lationship between the clinical and
pathologic planes. The clinical syn¬
drome of PRAD includes amnesia at
its core and a pervasive impairment of
activities of daily living. It is fre¬
quently (up to 70% of the time) associ¬
ated with the pathologic disease entity
known as AD and is defined by multi¬
focal concentrations of plaques and
tangles.17 However, PRAD can also be
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associated with other neuropathologic
entities, including Pick's disease, cor¬
tical Lewy bodies, and nonspecific
changes.1718·51

The clinical syndrome of PPA, in
contrast with PRAD, is characterized
by a relative preservation of memory
and activities of daily living in the face
of an indolent but relentlessly progres¬
sive aphasia. At the neuropathologic
plane, PPA has been described in the
context of Pick's disease,1416 focal left
perisylvian-frontal atrophy,1·68 and,
less frequently, AD.11 Thus, PRAD and
PPA are both clinical syndromes of
progressive cognitive alterations. The
characteristic clinical profile of each
corresponds to a distinctly different
set of probabilities for associated
neuropathology.52 The diagnosis of
PRAD indicates that the likelihood of
an underlying pathophysiologic pro¬
cess based on plaques and tangles is
very high, whereas the diagnosis of
PPA indicates that this likelihood is
very low. Especially at a time when in¬
dependent biological markers for the
underlying disease process are not
available, the identification of clinical
syndromes is of considerable heuristic
value for predicting the possible na¬
ture of the underlying pathophysiolo-
gy, for designing treatment, for coun¬

seling patients and caregivers, and for
prognosis.
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