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Primary Progressive Aphasia —
A Language-Based Dementia

M.-Marsel Mesulam, M.D.

EMENTIA IS A GENERIC TERM USED TO DESIGNATE CHRONICALLY

progressive brain disease that impairs intellect and behavior to the point

where customary activities of daily living become compromised.t2 In some
patients, specific abnormalities, such as a vitamin B, deficiency, normal pressure hydro-
cephalus, multiple strokes, paraneoplastic encephalitis, or human immunodeficiency
virus infection, are identified as the underlying cause. In others, characteristic sensory or
motor abnormalities indicate that the dementia is a component of a more extensive neu-
rologic disease such as Parkinson’s disease, Huntington’s disease, amyotrophic lateral
sclerosis, or multiple sclerosis. In the majority of patients with dementia, however, none
of these diseases are diagnosed. These patients can be said to have a “primary” dementia
that is characterized by four features: normal findings on elementary neurologic exam-
ination, signs and symptoms confined to abnormalities of behavior or cognition, brain
scans that may reveal the anatomical distribution of disease but that do not show its spe-
cific nature, and identification of the exact cause of the dementia only on postmortem
examination.

Alzheimer’s disease is the single most common cause of primary dementia. Its cardi-
nal feature is a progressive loss of memory of recent events and experiences. The high
prevalence of Alzheimer’s disease may lead to the belief that dementia is always due to
Alzheimer’s disease and that, as stated in the fourth edition of the Diagnostic and Statistical
Manual of Mental Disorders,> memory loss is a feature of all dementias. A rapidly growing
body of evidence, however, indicates that nearly a quarter of all primary dementias, es-
pecially those of presenile onset, may be caused by diseases other than Alzheimer’s dis-
ease and that some of these so-called atypical dementias involve cognitive abnormalities
in areas other than memory.1»4-¢ This review summarizes current knowledge about pri-
mary progressive aphasia, an atypical dementia characterized by a relentless dissolution
oflanguage with memory relatively preserved. Once thought to be a rare condition, pri-
mary progressive aphasia is now commonly included in the list of dementia syndromes,
and hundreds of patients have been described.” Many of these reports, however, have ap-
peared in highly specialized journals, so that the diagnosis of primary progressive apha-
sia is frequently overlooked in general clinical practice.

CLINICAL PRESENTATION AND DIAGNOSIS

Patients with Alzheimer’s disease come to medical attention because of forgetfulness,
usually accompanied by apathy. Misplacing personal objects, repeating questions, and
forgetting recent events are among the presenting symptoms. Although the patient may
forget people’s names, word-finding during conversation is usually nota major problem.
In contrast, patients with primary progressive aphasia come to medical attention because
ofthe onset of word-finding difficulties, abnormal speech patterns, and prominent spell-
ing errors. Primary progressive aphasia is diagnosed when other mental faculties, such
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as memory of daily events, visual and spatial skills
(assessed by tests of drawing and face recognition),
and behavior (assessed by a history obtained from
a third party), remain relatively intact; when lan-
guage is the only area of prominent dysfunction for
at least the first two years of the disease; and when
structural brain imaging studies do not reveal a spe-
cific lesion, other than atrophy, that can account for
the language deficit.8

Standardized neuropsychological tests are help-
ful in reaching an early diagnosis,®11 but because
most of them depend on verbal instructions, verbal
responses, or covertverbal reasoning, the strict reli-
ance on these tests occasionally leads to the errone-
ous conclusion that areas other than language are
also impaired. Scores on the Mini-Mental State Ex-
amination,2 for example, may exaggerate the de-
gree of disability. Although the language disorder
in primary progressive aphasia may interfere with
the patient’s ability to memorize word lists or solve
reasoning tasks, the patient typically has no diffi-
culty in recalling daily events or behaving with
sound judgment, indicating that explicit memory,
reasoning, and social skills remain relatively intact
(Table 1).

Table 1. Diagnostic Criteria for Primary Progressive Aphasia.*

There is an insidious onset and gradual but progressive impairment of word
finding, object naming, syntax, or word comprehension manifested during
conversation or assessed with the use of standard neuropsychological
tests of language.

All major limitations in activities of daily living can be attributed to the lan-
guage impairment for at least two years after onset.

Premorbid language function (except for developmental dyslexia) is known to
be intact.

Prominent apathy, disinhibition, loss of memory of recent events, visuospatial
impairment, visual-recognition deficits, and sensory-motor dysfunction
are absent during the initial two years of illness, as indicated by the history,
evaluation of activities of daily living, or neuropsychological testing, so
that the patient would not fulfill diagnostic criteria for any other dementia
syndrome.

Acalculia (inability to perform simple mathematical calculations) and ideo-
motor apraxia (inability to pantomime movement as instructed by an ex-
aminer) can be present even in the first two years of illness, and deficits in
copying simple drawings and perseveration may also be noted, but neither
visuospatial deficits nor behavioral disinhibition substantially limits activ-
ities of daily living.

Other cognitive functions may be affected after the first two years of illness,
but language remains the most impaired function throughout the course
of the illness and deteriorates faster than other affected functions.

Specific causes of aphasia, such as stroke or tumor, as ascertained by neuro-
imaging, are absent.

* These criteria are adapted from Mesulam,? with the permission of the publisher.
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In some patients, the principal signs and symp-
toms are confined to the area of language for as
many as 10 to 14 years. In others, impairments in
other cognitive functions emerge after only a few
years, but the deficitin language remains the salient
feature throughout the illness and progresses more
rapidly than deficits in other areas.® Primary pro-
gressive aphasia is considered a form of dementia
because it causes a gradual cognitive decline to the
point where activities of daily living become com-
promised, but it is an unusual dementia because
core memory functions remain largely preserved. In
contrast to many patients with Alzheimer’s disease,
who tend to lose interest in recreational and social
activities, some patients with primary progressive
aphasia maintain and even intensify their involve-
ment in complex hobbies such as gardening, car-
pentry, sculpting, and painting. One patient contin-
ued to fly his airplane until aphasia prevented him
from communicating with ground control.

Primary progressive aphasia should be differen-
tiated from states of pure progressive dysarthria or
phonologic disintegration (disruption of the forma-
tion of words rather than of their use).13 It should
also be differentiated from Alzheimer’s disease and
the frontal variant of frontotemporal degeneration
(frontal-lobe dementia), which may be marked by
disturbances in word finding (anomia) or dimin-
ished speech output, but which in Alzheimer’s dis-
ease are accompanied by more obvious impairments
of memory and in frontal dementia of behavior. In
the literature, the designation “semantic dementia”
is used for patients with a combination of impaired
word comprehension and impaired recognition
(agnosia) of faces and objects.14:15 The presence of
prominent visual agnosia during the initial two
years is incompatible with a diagnosis of primary
progressive aphasia. In common practice, however,
patients with fluent aphasia and impaired word
comprehension often receive a diagnosis of seman-
tic dementia even in the absence of visual agnosia.
According to the diagnostic criteria listed in Table 1,
such patients (in whom the temporal variant of fron-
totemporal degeneration is occasionally diagnosed)
may be described as having a type of primary pro-
gressive aphasia.

LANGUAGE IN PRIMARY
PROGRESSIVE APHASIA

Language allows the communication and elabora-
tion of thoughts and experiences by means of cul-
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turally defined, arbitrary symbols known as words.
The neurologic basis of language is controlled by a
network of neocortical areas centered in the peri-
sylvian regions of the left hemisphere of the brain.
The term “aphasia” denotes a disorder in language
processing due to damage to this network. Aphasia
takes different forms depending on the distribu-
tion of lesions in the areas of the brain where the
language network resides.¢ For this reason, in pri-
mary progressive aphasia the clinical picture may
vary from patient to patient, depending on the dis-
tribution of the disease process. Some patients can-
not find the right words to express their thoughts.
Others cannot understand the meaning of words ei-
ther heard or seen. Still others cannot name objects
in their environment. The language impairment can
be categorized as fluent (normal articulation, word
flow, and number of words per utterance) or as non-
fluent.%-17-21 In patients with Alzheimer’s disease, if
aphasia develops, itis almostalways fluent, whereas
in patients with primary progressive aphasia, it can
be nonfluent.%22 In some patients with primary pro-
gressive aphasia, the ability to write language may
be less impaired than the ability to speak it.

The single most common sign of primary pro-
gressive aphasia is anomia, the inability to retrieve
the right word in conversation or to name objects as
requested by an examiner. The early stages of ano-
mia can be revealed by asking the patient to name
geometric shapes, parts of the body, or components
of common objects (the cap of a pen or the wrist-
band of a watch). Many patients remain in an anom-
ic stage through most of the course of the disease,
with a gradual intensification of word-finding def-
icits almost to the point of mutism. In some pa-
tients, however, distinct forms of agrammatism or
deficits in word comprehension develop.

Agrammatism denotes inappropriate word order
and the misuse of word endings, prepositions, pro-
nouns, conjunctions, and verb tenses. One patient,
for example, sent the following e-mail message to
her daughter: “Iwill come my house in your car and
drive my car into chicago. . . . You will back get your
car and my car park in my driveway. Love, Mom.”
Comprehension deficits start with an occasional
inability to understand single words and gradual-
ly progress to incomprehension of conversational
speech. Depression and frustration are common in
patients with such deficits, but suicide has not been
reported. In the advanced stages of primary progres-
sive aphasia, when all aspects of language are se-
verely compromised, prominent memory impair-

ments, behavioral changes marked by loss of inhi-
bitions, and motor deficits may also emerge.

PATHOPHYSIOLOGY

The language network is almost always located in
the left hemisphere of the brain and includes the
perisylvian portions of the inferior frontal and tem-
poroparietal regions, known as Broca’s and Wer-
nicke’s areas, respectively, as well as surrounding re-
gions of the frontal, parietal, and temporal cortex. In
many patients with primary progressive aphasia,
these regions display atrophy (indicative of neu-
ronal loss), electroencephalographic slowing, de-
creased blood flow (measured by single-photon-
emission computed tomography), and decreased
glucose use (measured by positron-emission to-
mography).8:23-26 The clinical signs and symptoms
of primary progressive aphasia thus match the an-
atomical selectivity of the underlying pathologic
process (Fig. 1, 2, and 3). In patients with nonfluent
aphasia and intact language comprehension, there
tend to be metabolic dysfunction and atrophy in
perisylvian regions, including the left inferior fron-
tal cortex, whereas in patients with fluent aphasia
and comprehension deficits, metabolic dysfunction
and atrophy tend to affect the middle, inferior, and
polar regions of the temporal lobe.1427 Despite
marked metabolic dysfunction in the left hemi-
sphere, the metabolic state of the right hemisphere
may remain in the normal range, especially early in
the course of the disease.23,24

Functional imaging studies allow the identifica-
tion of areas of the brain that become engaged in the
performance of specific cognitive tasks. In a study of
language processing, components of the language
network were activated to the same extent in pa-
tients with primary progressive aphasia as in age-
matched controls. The only marked abnormality in
these patients was greater neuronal activation dur-
ing the performance of language tasks but outside
the areas traditionally considered part of the lan-
guage network.28 The magnitude of this compen-
satory or deviant activation was correlated with the
degree of impairment assessed with the use of a
standardized naming test.

NEUROPATHOLOGY

Observations of nearly 50 patients with the clinical
syndrome of primary progressive aphasia have yield-
ed neuropathological information.8:29-31 Although
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1 yr after onset

4 yr after onset

Figure 1. Magnetic Resonance Imaging Scans from a Patient with Primary Progressive Aphasia in Whom Symptoms First Developed
at the Age of 61 Years.
The scan in Panel A was obtained one year after the onset of symptoms and the scan in Panel B was obtained four years after the onset. The
progression of atrophy in the left perisylvian cortex (PSC) indicates that the disease remained focal as it progressed. Reproduced from

Mesulam? with the permission of the publisher.
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postmortem examinations are usually performed in
patients who have reached the final stage of the dis-
ease, when the behavioral specificity may no longer
be conspicuous, the reported neuropathological
changes have tended to be more pronounced in the
frontal lobe, perisylvian regions, and temporal cor-
tex of the left hemisphere than in the hippocampal
or entorhinal areas, which are the areas most dam-
aged in Alzheimer’s disease.30-32 At autopsy, ap-
proximately 60 percent of patients have a focal de-
generation characterized by neuronal loss, gliosis,
and mild spongiform changes in the superficial
cortical layers. This pattern is known as nonspecific
focal (or lobar) atrophy or “dementia lacking dis-
tinctive histology.” The cerebral cortex may contain
occasional ballooned neurons filled with phospho-
rylated neurofilament protein, as well as neuronal
and glial inclusions containing ubiquitin or the cy-

toskeletal protein tau.33-38 Pick’s disease, character-
ized by tau-positive spherical neuronal inclusions,
occurs in an additional 20 percent of patients with
primary progressive aphasia.8-3¢ Cholinergic inner-
vation of the cerebral cortex, which is severely de-
pleted in patients with Alzheimer’s disease, is gen-
erally spared in this group of patients.3°
Postmortem examination of approximately 20
percentof patients with primary progressive aphasia
has shown the pathological features of Alzheimer’s
disease, sometimes with unusual distributions of
the two major markers of the disease, senile plaques
and neurofibrillary tangles.32 Even this small pro-
portion may be an overestimate of the role of Alz-
heimer-type pathological changes in primary pro-
gressive aphasia, since the postmortem examination
usually occurs 10 to 20 years after the onset of the
disease, by which time the plaques and tangles that

N ENGL J MED 349;16  WWW.NEJM.ORG OCTOBER 16, 2003

Downloaded from www.nejm.org by ALFREDO J. MANSUR MD on October 23, 2003.
Copyright © 2003 Massachusetts Medical Society. All rights reserved.



CURRENT CONCEPTS

Figure 2. A Magnetic Resonance Imaging Scan (Panel A) and a Technetium Single-Photon-Emission Computed Tomographic Scan (Panel B)
in a 73-Year-Old Man in the Early Stage of Primary Progressive Aphasia.
The MRI scan shows no atrophy, but the SPECT scan, obtained at the same time, shows decreased blood flow in the left perisylvian regions
(arrows). Reproduced from Mesulam? with the permission of the publisher.

mark Alzheimer’s disease are endemic.1-4° For this
reason, the true neuropathological basis of the pro-
gressive aphasia in these patients may remain unde-
tected even post mortem, because it may lack dis-
tinctive features other than atrophy and spongiosis.
Differentiation of primary progressive aphasia from
Alzheimer’s disease is further supported by the fact
that the €4 allele of apolipoprotein E, which is a risk
factor for Alzheimer’s disease, is notassociated with
primary progressive aphasia.*

NOSOLOGY

Primary progressive aphasia may representa clinical
syndrome that is linked to multiple diseases that
share neuroanatomical features. Alternatively, pri-
mary progressive aphasia may reflect a unitary dis-
ease process thatleads to a highly targeted focal de-

generation of the brain. This alternative is supported
by investigations of frontotemporal lobar atrophies
linked to chromosome 17, which carries the gene
for the tau protein. The resultant dementias, some
of which are associated with point mutations in the
tau gene, can lead to lobar atrophy (that is, demen-
tia without distinctive histopathological character-
istics) in the temporal or frontal lobes, or both, and
may be associated with tau-positive inclusions,
some of which have characteristics of Pick bod-
ies.#2-46 Affected persons have dementias charac-
terized by a mixture of language, behavioral, and
motor abnormalities. In some cases, however, these
diseases lead to relatively isolated frontal demen-
tias or aphasic syndromes.#447 Primary progressive
aphasia and frontal-lobe dementia may thus repre-
sent anatomically distinct manifestations of a uni-
tary spectrum of degenerative brain diseases, also
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Figure 3. Postmortem Specimen from a Woman with Primary Progressive Aphasia in Whom the Disease Developed

The patient died 16 years after onset in a state of mutism and severe dementia. Postmortem neuropathological exami-

nation showed findings typical of Pick’s disease. Even in the terminal stage of the disease, there is greater atrophy (thin-
ning of the cortical band) in the parietal operculum, the insula, and the superior, middle, and inferior temporal gyri of the
left hemisphere, and the disease has spread to the hippocampus (H).

known as frontotemporal degeneration, marked by
variable combinations of lobar atrophy, neuronal
loss, spongiosis, gliosis, ubiquitin-positive inclu-
sions, and tauopathy, this last occasionally taking
the form of Pick bodies.2:36:42 This contention has
gained support from the finding that a specific hap-
lotype (H1) of the tau gene appears to be overrepre-
sented in patients with the sporadic form of primary
progressive aphasia.*8

In a recent report, 3 of 4 siblings had a typical
form of primary progressive aphasia, although none
of the 12 members of the parental generation were
affected.+® Neuropathological examination of one
of the three affected siblings detected the pattern
of dementia lacking distinctive histology but with
ubiquitin-positive cortical neurons. The sequenc-
ing of the tau gene in one of the affected siblings
did not show any of the mutations known to be
associated with autosomal dominant forms of

frontotemporal degeneration. The large number of
siblings affected in this family strengthens the con-
tention that primary progressive aphasia represents
a coherent disease entity, but it also raises the pos-
sibility that the disease may be based on a recessive
form of inheritance unrelated to known tau muta-
tions or caused by exposure to common environ-
mental factors that remain to be identified.

Why does a lobar degeneration affect the pre-
frontal cortex in one patient and the language net-
work in another? One hypothesis is that a personal
or family history of dyslexia or of a developmental
anomaly such as left hemicranial hypoplasia may be
arisk factor for the development of primary progres-
sive aphasia, at least in some patients.>° This hy-
pothesis suggests that primary progressive aphasia
may develop in a person with a genetic or develop-
mental vulnerability in areas of the brain related to
language.8 Such tardive manifestations of remote
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vulnerabilities are not unknown in neurology. For
example, one study showed that patients who had
recovered from childhood hemiplegia reported the
progressive emergence of hemiparkinsonism later
in life on the side of the original weakness.>! In an-
other study, presymptomatic persons who were car-
rying a highly penetrant mutation for frontal-lobe
dementia had neuropsychological evidence of fron-
tal-lobe dysfunction decades before the predicted
onset of dementia.>2

CONCLUSIONS

Primary progressive aphasia should be considered
in the differential diagnosis of dementia. The man-
ifestations of this disease are distinctly different
from those of typical Alzheimer’s disease. Differ-
ent aspects of the activities of daily living are im-
paired and different sorts of intervention are re-
quired. Some patients can learn sign language, and
some find it useful to carry laminated cards that
provide information to assist themselves and oth-
ers in specific situations. Others benefit from voice
synthesizers or personal computers that digitally
store words and phrases. Evaluation by a speech

therapist is useful for exploring alternative commu-
nication strategies. Unlike patients with Alzhei-
mer’s disease, who cannot retain new information
in memory, patients with primary progressive apha-
sia can recall and evaluate recent events even though
they may not be able to express their knowledge
verbally. Explaining this phenomenon to the family
of the patient and offering an objective assessment
of how the aphasia interferes with verbal expression
and language comprehension can help the family
cope with the patient’s impairments.

The epidemiology of primary progressive apha-
sia and risk factors for the disorder are largely un-
known. There is currently no effective pharmaco-
logic treatment for this condition. From the vantage
point of research, primary progressive aphasia pro-
vides a rare opportunity for investigating the molec-
ular mechanisms of focal neurodegeneration and
the neuropsychological organization of language

function.
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