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Abst ract : A variety of opinions have been expressed concerning the
classification of progressive aphasic patients, both in terms of the clinical syndrome
and the underlying pathology. In this study, a retrospective consecutive series of 38
patients from a single centre was studied both clinically, by casenote review, and
pathologically. The clinical data were examined using hierarchical cluster analysis,
in order to derive a classification from the data without prior assumptions. The
analysis suggested a division into two clusters, which corresponded in their clinical
features to the syndromes of progressive non-fluent aphasia (n = 23) and semantic
dementia (n = 15). The most frequent pathology in the non-fluent cases was non-
Alzheimer tauopathy, but the fluent cases were dominated by fronto-temporal lobar
degeneration with ubiquitin-positive, tau-negative inclusions. Alzheimer pathology
was found in about one-third of cases in each group, despite the exclusion of cases
with significant memory or visuo-spatial impairments. We suggest that progressive
aphasia is best seen as a clinical presentation common to two conditions:
progressive non-fluent aphasia and semantic dementia.      

Key w ords: Diagnosis, aphasia, primary progressive aphasia, dementia,
semantic dementia, fronto-temporal dementia, fronto-temporal lobar degeneration.
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INTRODUCTION

It has been recognised for over a hundred years that neurodegenerative
disease may present with progressive aphasia. Mesulam reawakened
interest in the subject with his seminal paper of 1982 (Mesulam, 1982), in
which he described a syndrome of effortful, slow speech with phonological
and grammatical errors. Other patterns of speech and comprehension
disturbance have since been reported, and while some groups include these
within the continuum of “primary progressive aphasia” (PPA) (Mesulam,
2001), others propose categorical distinctions, in particular between
progressive non-fluent aphasia (PNFA) and semantic dementia (SD)
(Hodges & Patterson, 1996). Previous studies have presented data in favour
of particular a priori classificatory hypotheses. In the present study
(reported in detail elsewhere (Knibb et al., 2006)), we set out to derive a
classification from the data themselves, without preconceptions.

Post-mortem reports have most often identified pathology from the
spectrum of fronto-temporal lobar degeneration (FTLD), although an
increasing number of reports suggest that the pathology of Alzheimer’s
disease may also present with aphasia in the absence of other cognitive
deficits. We correlated the pathological data in our cases with the clinical
syndromes, to provide independent validation of the result.

METHODS

Cases were selected retrospectively from a consecutive series of 150
patients seen between 1990 and 2000 in the Memory and Cognitive
Disorders Clinic at Addenbrooke’s Hospital, Cambridge, who had donated
their brains for post-mortem examination. The inclusion criteria were based
on published diagnostic criteria (Mesulam et al., 2003), but broadened to
allow as wide-ranging a classification as possible.
(1) The primary complaint, and the predominant feature on clinical

assessment, was of gradual-onset language disturbance.
(2) Activities of daily living were compromised by language disturbance

only.
(3) The neurological diagnosis was of a form of progressive aphasia, and

not of a well-defined neurodegenerative disorder of which this is a
recognised feature (e.g. motor neurone disease (MND), progressive
supranuclear palsy (PSP), or corticobasal degeneration (CBD)).

(4) Brain imaging (usually MRI) showed no potentially contributory
abnormality other than atrophy (such as vascular lesions, tumours, etc.).
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The results of neuropsychological examination could be used to judge a
case on criterion 1, but were not used in the rest of the study, as methods
had varied too much over the fifteen years of ascertainment. 38 cases met
the criteria.

Data were collected from the casenotes, with reference to two time points:
the first was the initial assessment, and the second was a composite of all
deficits ever observed, representing the best estimate of the patient’s state at
the end of the illness. In each case, the first assessment was carried out by
the same behavioural neurologist (JRH). Eleven variables relating to speech
and language were coded, such as anomia, reduced speech output, and
semantic paraphasia. For the purposes of statistical analysis, each deficit
was coded as [1, 0.5, 0] for each patient, corresponding to “observed at first
presentation”, “observed later in the illness”, and “never observed”,
respectively.

Pathological examination was performed by an experienced
neuropathologist (JHX) without access to clinical information. The
following categories were used: Alzheimer pathology (only if Braak stage 4
or greater), other tauopathies (including Pick body disease, progressive
supranuclear palsy, corticobasal degeneration, and tangle-only disease),
FTLD with tau-negative ubiquitin-positive inclusions as seen in motor
neurone disease (MND-inclusion dementia, MNDID), and FTLD without
tau-positive or ubiquitin-positive inclusions (dementia lacking distinctive
histology, DLDH).

RESULTS

The 38 cases consisted of 23 males and 15 females. The mean age at onset
of symptoms was 61.9 years (range 48–78), and the median time from first
presentation to death was 55.5 months (range 10–158).

Hierarchical cluster analysis of the cases was used to derive a
classification from the data. In this method, the cases most similar to each
other are joined into clusters, then the most similar clusters are linked to
each other, and so on until all cases are included. The distance measure
used was Pearson correlation, and the clustering method was unweighted
average between-groups linkage. Analyses were performed using SPSS 12.0
for Windows (SPSS, Inc., Chicago, IL, USA).

At each stage of the clustering process, an agglomeration coefficient is
produced, which represents the distance between the pair of clusters being
joined. The present analysis produced the following coefficients, starting
from the highest-level pair of clusters and working down towards smaller
ones: –0.09, 0.11, 0.15, 0.17, 0.23. The difference between the first and second
of these is much greater than the subsequent differences. On statistical
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grounds, in other words, the latter three divisions can be considered
relatively minor, giving rise to a preferred two-cluster solution.

The prevalence at first presentation of each deficit in each of the resulting
clusters was examined. In the first cluster (‘non-fluent’, n = 23), most cases
had presented with reduced speech output, phonetic paraphasia, anomia,
impaired sentence comprehension, impaired repetition and
dysgrammatism, but single-word comprehension was preserved and
semantic paraphasia was rare. In the second cluster (‘fluent’, n = 15), most
cases showed anomia, impaired single-word comprehension and semantic
paraphasia, without phonetic or syntactic deficits, impaired repetition, or
reduction of speech output. These profiles correspond closely to published
descriptions of the language syndromes of PNFA and SD (Hodges &
Patterson, 1996; Neary et al., 1998; Grossman & Ash, 2004), and indeed a
large majority of the cases in each cluster had been so diagnosed.

Alzheimer pathology was seen in a third of cases in each of the two
clusters: 7 (30%) in the non-fluent cluster, and 5 (33%) in the fluent cluster.
In the non-fluent cluster, most of the other cases had tauopathies (10/16,
63%), while in the fluent cluster, MNDID dominated the non-Alzheimer
cases (8/10, 80%).

DISCUSSION

The results of the cluster analysis suggest that progressive aphasia is best
seen as a mode of presentation common to two distinct clinical syndromes.
This study does not address the underlying deficits in each, but other work
suggests that while PNFA affects language systems specifically, SD is
caused by an impairment in conceptual knowledge rather than in language
itself, leading to deficits in object recognition and use, difficulty recognising
people and other features beyond fluent aphasia and impairment of single-
word comprehension (Patterson et al., 2006).

The unequal division of pathology between the non-fluent and fluent
clusters provides independent support for the clinical classification. More
recent work in other centres has tended to agree that tauopathies are more
common as a cause of PNFA, and MNDID of SD (Godbolt et al., 2005;
Kertesz et al., 2005), but there is some degree of overlap and further work is
needed to establish these patterns and their significance.

Language is frequently affected in the typical syndrome of Alzheimer’s
disease, but patients with significant memory disturbance were excluded
from this study. Alzheimer pathology is increasingly being recognised as a
cause of isolated progressive aphasia, and this study adds weight to that
view. While the seven non-fluent Alzheimer cases in this study were
clinically indistinguishable from the other non-fluent cases, only two out of
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the five fluent-cluster Alzheimer cases showed the classical, prototypical
features of SD in life. Alzheimer pathology seems to be an infrequent cause
of typical SD.

Like any approach, the one employed here is open to some criticism. The
assessing clinician could have been biased towards reporting features
supportive of the patient’s diagnosis and away from reporting atypical
features. Also, the choice of language variables was based on the
availability of information rather than on a prior judgement of the
important aspects. Both of these problems are intrinsic to the retrospective
method, and while all possible efforts were made to reduce their impact,
prospective studies are clearly necessary to validate our results.

Several important questions remain. Do the progressive aphasic
syndromes shade off gradually into other forms of dementia, or is there a
natural category of pure progressive aphasia which does not overlap with
other focal or global dementias? Similarly, how often and how rapidly do
other cognitive or motor features develop in these patients? Prospective
work combining clinical and neuropsychological data with imaging,
biomarkers and pathological data will offer the best chance of predicting
pathology and allowing rational planning of therapy.
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