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Abstract
Objective—According to the existing
viewpoint, Corticobasal degeneration
(CBD) is thought of as a predominantly
extrapyramidal motor disorder that is
distinct and unrelated to frontotemporal
dementia (FTD), the most common form
of non-Alzheimer dementias. A lack of
understanding of the aetiopathogenesis,
and poor correlation between the pathol-
ogy and the clinical syndromes, has
resulted in a disparity in the classification
of cases of non-Alzheimer dementias.
This report intends to highlight the over-
lap between FTD and CBD in the light of
the evolution of these terms, and to
discuss the implications of these findings
on the nosology of CBD and the classifi-
cation of non-Alzheimer dementias.
Methods and results—Two cases who pre-
sented with cognitive dysfunction, which,
on comprehensive neuropsychological
testing warranted an antemortem diagno-
sis of FTD are reported. A detailed
necropsy study of their brains, however,
favoured a pathological diagnosis of CBD.
The literature on the overlap between
CBD and FTD is also reviewed.
Conclusions—Firstly, evidence is emerg-
ing to suggest that the clear distinction
drawn between FTD and CBD by the
existing viewpoint, needs revision. Sec-
ondly, until such time that a comprehen-
sive classification of non-Alzheimer
dementias is evolved, it may be better to
distinguish between the clinical and
pathological levels of description and to
classify cases, in vivo, on the basis of the
clinical phenotype.
(J Neurol Neurosurg Psychiatry 2000;68:304–312)
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Corticobasal degeneration (CBD) is currently
considered by many authors to be a distinct
clinicopathological entity. It is distinguished
from frontotemporal dementia (FTD) and
other neurodegenerative diseases. According to
this viewpoint the major features of CBD are
extrapyramidal (akinetic-rigidity and dystonia)
with apraxia, alien limb phenomenon, and
other features (myoclonus, tremor, and rarely
oculomotor and bulbar abnormalities). Frank
dementia or language dysfunctions are said to
be rare and if present are mild, and typically

occur late in the course of the disease.1 Patho-
logically CBD is characterised by asymmetric
cortical atrophy predominantly in the peri-
rolandic area. Histology is the gold standard for
the diagnosis of CBD. It is distinguished by
achromatic ballooned neurons that stain
positive with tau-immunohistochemical stains.
tau-positive inclusions are also found in glial
cells in the atrophic areas of the cortex. Neuro-
nal loss and gliosis with basophilic inclusions
are prominent in the substantia nigra and pal-
lidum. The other subcortical structures in-
volved include the caudate, putamen, subthala-
mus, and the dentate nucleus.2 It is increasingly
apparent, however, that there is not complete
concordance between the clinical syndrome
and pathological findings.3–16 We report on two
patients with histologically confirmed CBD
with atypical clinical presentation of fronto-
temporal dementia (FTD), one of whom had
prominent aphasia. Both patients underwent
comprehensive neuropsychological evaluation
of the type applied by our group to other
neurodegenerative disorders17–21 but hitherto
not used in CBD. We discuss the implications
of the present findings for the nosology of CBD
and the overlap between non-Alzheimer forms
of dementias.

Case 1
A 67 year old woman was first seen in Novem-
ber 1991 by her general practitioner with a
short history of reduced conversation and agi-
tated behaviour. She was started on a low dose
of dothiepin, which improved her sleep but not
her agitation. Hence, it was stopped after 3
months. In March 1992 she was referred to the
psychiatric services because she had become
very hyperactive at home with poor concentra-
tion, was overeating, and had a compulsive
desire to micturate often. Examination then
showed disinhibited behaviour and markedly
impaired concentration. She scored 20/30 on
the mini mental state examination (MMSE)
with diYculties in orientation, immediate
memory, and simple drawings. There were no
perceptual abnormalities, psychotic features, or
mood changes. In August 1992, she was seen in
the memory clinic at the Addenbrooke’s
Hospital for the first time. By now there was a
marked change in her personality and behav-
iour, apathy, sparse spontaneous conversation,
inability to plan and organise, impulsivity, and
occasional aggression towards family mem-
bers. She was obsessed with watching televi-
sion, totally neglectful of her housework, and
would occasionally lose her way in the house.
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She remained, cheerful and at times was even
euphoric in her mood. The only significant
medical history was cataract surgery in 1990.
Her mother and father had died at 84 and 76
years of age, respectively. She had three siblings
who were all healthy. There was no family his-
tory of dementia. Positive findings on general
examination included a labile blood pressure
fluctuating between 140/70 and 160/80 mm of

Hg. Neurological examination showed a left
sided dysgraphaesthesia, and right-left disori-
entation. No rigidity, postural instability, or
gait abnormalities were present and she was
able to perform clinical tests of praxis (transi-
tive and intransitive gestures to commands)
examination. Alien limb phenomenon was
absent.

Her performance was impaired on all the
neuropsychological tests administered, with
marked deficits in episodic memory, language
production and comprehension, and visuospa-
tial abilities (table 1). There was evidence for
frontal lobe type diYculties on a range of tests
with poor understanding of the task demands
and diYculties complying with relatively sim-
ple instructions. Routine haemogram and bio-
chemical tests on blood were normal. A head
CT in 1992 was reportedly normal (the films
have subsequently been lost). A 99Tc-HMPAO
SPECT in 1992 showed bilateral frontal
hypoperfusion. A clinical diagnosis of advanced
FTD was made on the basis of the history of
prominent early change in personality and
behaviour, plus the SPECT evidence of frontal
dysfunction. Over the next 2.5 years her illness
progressed. She developed marked hyper-
phagia and became extremely disinhibited and
aggressive. She also had repeated falls and in
December 1995 she died.

At necropsy, the brain weighed 900 g and
showed symmetric frontotemporal gyral atro-
phy. The gross and microscopic pathological
findings are summarised in table 2. Curiously,
the most severe atrophy aVected the posterior
parts of the transverse (superior, middle, and
inferior) frontal gyri (Brodmann area (BA) 6
and 8). The frontal pole (BA 9 and 10) and
precentral gyrus (BA 4) were better preserved
(fig 1). There was no evidence of a severe
“knife edge” pattern of atrophy that is charac-
teristic of Pick’s disease. The temporal pole,
anterior part of the parahippocampal gyrus,
and parietal and occipital lobes also showed
moderate atrophy, but the hippocampal forma-
tion was relatively spared. The white matter of
the frontal lobe was gliotic and reduced in
thickness, and the lateral ventricle was propor-
tionately enlarged. The basal ganglia, particu-
larly the caudate nucleus and the globus
pallidus, were moderately atrophied. The sub-
stantia nigra was markedly pale. Microscopi-
cally, nerve cell loss paralleled the distribution
of atrophy, and areas of severe neuronal loss
showed spongiosis of the neuropil and reactive
astrocytic gliosis. Numerous “ballooned achro-
matic neurons”, which were tau and áB-
crystallin positive on immunohistochemical
preparations, were present in layers V/VI of
aVected cerebral areas, and were particularly
numerous in the anterior cingulate cortex (fig
2). In addition, numerous tau positive, ubiqui-
tin negative, small, curved, fibrillary, cytoplas-
mic inclusions were present in small neurons of
the superficial layers of neocortex (layer II) (fig
3). Similar, but smaller and more slender cyto-
plasmic inclusions were present in glial cells
within subcortical white matter (fig 4). Neu-
ritic plaques, neurofibrillary tangles of
Alzheimer-type and distribution, Pick bodies,

Table 1 Results of neuropsychological tests

Tests (maximum score) Case 1 Case 2 Controls*

Year of testing Oct 1992 Feb 1993
No of years of education 9 9 10.8 (2.2)
Handedness Right Right
NART (Nelson, 1982; errors, 50) 33 33 10.9 (6.2)
MMSE (30) 20 10 29.2 (1.0)
Memory

Logical memory (WMS) (mean score)
Immediate recall (23.5) 2 NA 23.2 (7.8)
Delayed recall (23.5) 0.5 NA 17.0 (6.8)

Warrington recognition memory test
Words (50) 25 NA 47.3 (2.8)
Faces (50) 34 24

Rey figure
Copy (36) 7 30 44.6 (20.7)
% Recall 7 (100%) 0 15.2 (7.4)

Digit span (WMS total score) 11 4
Visuoperceptual tests

Benton line orientation (30) 5 Failed practice 27.4 (4.0)
Object matching unusual views (40) 33 NA 37.3 (3.1)
Object decision (64) 32 35
Language

Token test (36) 23.5 9 35.7 (0.5)
TROG

Blocks passed (20) 6 2
Total correct (80) 54 33 78.8 (1.8)

Reading-the surface list
Regular words (126) 118 (93.6%) NA 125.2 (2.7)
Exception words (126) 110 (87.3%) NA 123.6 (3.1)

Reading non-words (40) 27 21 39.3 (0.9)
Writing (36) 25 25 35.3 (0.9)
Semantic battery
Category fluency (correct responses) 28† 5† 113.7 (20.9)
Letter fluency (correct responses) 14 1 44.6 (10.2)
Naming (48) 25 31 43.6 (2.3)
Naming to description (24) 9 4 22.5 (1.4)
Word-picture matching (48) 37 38 47.4 (1.1)
Category (Picture) Sorting

Level 1 (48) 37 NA 48.0 (0.2)
Level 2 (48) 40 NA 46.9 (0.9)
Level 3 (72) 5 NA 68.8 (2.2)

Semantic features questions
24 Standard items (192) 139 (72.3%) NA 178.0 (5.1)

Pyramids and palm trees (52) 30 (57.6%) 18 (34.6%) 51.2 (1.4)
Raven coloured matrices (36) NA 17

*n=24; figures in parentheses are SD; †Predominant error was perserveration; WMS=Wechsler
memory scale; TROG=test for the reception of grammar.
NA=not done.

Table 2 Summary of pathological findings in the two cases

Case 1 Case 2

Macroscopic
Posterior frontal lobe (BA 6,8) atrophy +++ +++
Frontal pole atrophy + +
Precentral gyrus atrophy + ±
Anterior cingulate gyrus atrophy +++ ++
Temporal pole atrophy ++ ++
Parahippocampal gyrus atrophy ++ +
Hippocampal formation atrophy ± ±
Parietal lobe atrophy + +
Occipital lobe atrophy + −
Substantia nigra depigmentation and atrophy +++ +++
Caudate atrophy ++ +
Pallidal atrophy + +
Thalamic atrophy − −
Subthalamic nucleus atrophy − −
Microscopic
Ballooned achromatic neurons +++ +++
Tau+ve cytoplasmic neuronal inclusions* ++ ++
Glial cytoplasmic inclusions ++ ++
Basophilic neuronal cytoplasmic inclusions† + +++
Pale body neuronal cytoplasmic inclusions† ++ ++

*In cortical layers IV/V; †in basal ganglia.
+++ Severe; ++ moderate; + mild; ± doubtful; − absent.
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and ubiquitin positive inclusions were absent
from both hippocampus and neocortex. There
was no evidence of Lewy body formation or
basophilic nuclear inclusions in the pigmented
brainstem nuclei, but a pale body cytoplasmic
inclusion was present in a few of the remaining
neurons of the substantia nigra (fig 5). The
motor nuclei of the brainstem remained
unaVected. A pathological diagnosis of cortico-
basal degeneration was made.

Case 2
A 60 year old woman presented to the memory
clinic at Addenbrooke’s Hospital in February
1993 with a history of progressive word finding
diYculty over 2 years. Her day to day memory
was reported to be reasonable by her husband.
Until about a year previously she could still
follow conversations, cook, and with some
help, do shopping lists. Initially, she was quite
insightful, becoming embarrassed about going

to the Artist’s Guild and Women’s Institute. Of
late, her insight had declined and she had
become restless and impulsive (for example,
although she could prepare vegetables she
would not wait for them to cook). She had
developed marked verbal perseveration and
echolalia. She had been taking 10 mg
temazepam at night for a considerable period
of time. Otherwise her medical history was
unremarkable. Her father had died at 70 and
her mother was said to have had a dementing
disorder and died at 82 years of age. She was
the only child of her parents. Her two children
were alive and well.

On examination, she had a marked fluent
dysphasia with anomia, euphoria, persevera-
tion, echolalia, and echopraxia. Comprehen-
sion was profoundly impaired and on the
MMSE she scored 10/30. Salient findings on
detailed neuropsychological testing (table 1)
were impaired recognition memory test for
faces, word fluency, naming, naming to de-
scription, reading, writing, and comprehen-
sion. Her ability to copy the Rey figure was,
however, only mildly impaired. Neurological
and general physical examination were unre-
markable. Routine blood haemogram and bio-
chemical tests were within normal limits and
syphilis serology was negative. A 16 channel
surface EEG awake record showed bilateral,
medium amplitude theta activity in the fronto-
temporal regions (left more than right) inter-
mixed with a posterior central background á
activity of 9 Hz. T1 weighted coronal and T2
weighted axial MR images of the brain showed
mild generalised atrophy with more marked
frontal atrophy, left more than right, minor left
temporal pole atrophy, and normal hippoc-
ampi. T2 Weighted images showed some
periventricular lucencies. A 99Tc-HMPAO
SPECT showed bilateral frontotemporal hy-
poperfusion. In view of the disproportionately
severe progressive fluent aphasia with moder-
ate frontal dysfunction, FTD with mixed fron-
tal and temporal lobe involvement was consid-
ered the most likely diagnosis.

Figure 1 Superlateral view of the left cerebral hemisphere from case 1, showing the focal atrophy of cerebral gyri in BA 6.

Figure 2 Photomicrograph of anterior cingulate cortex showing numerous ballooned
achromatic neurons (arrows) in layers V/VI (tau-immunohistochemistry originally×200).
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Over the next 3 years she showed progressive
decline in her language and cognitive func-
tions. She developed mild features of Kluver-
Blucy syndrome in the form of oral tendencies
and hyperphagia. She also developed frank
emotional labiality. Of note is the fact that she
failed to show any obvious involuntary move-
ments, extrapyramidal signs, alien limb phe-
nomemon, or features of apraxia until she died
in November 1996.

The neuropathological changes (summa-
rised in table 2) were similar to those recorded
in the previous case. At necropsy the brain
weighed 1200 g. A frontotemporal pattern of
atrophy was present, most severely involving
the frontal lobe anterior to the precentral

gyrus. As in case 1, the cerebral hemispheres
were symmetrically involved, and the degree of
atrophy did not approximate the severe “knife
edge” atrophy seen in Pick’s disease. The cen-
tral white matter of the frontal lobe and the
anterior part of the corpus callosum were
reduced in thickness and gliotic, and the ante-
rior horn of the lateral ventricle was enlarged as
a result. The caudate and lentiform nuclei
showed atrophy, but the thalamus and subtha-
lamic nuclei were normal. The substantia nigra
and locus coeruleus in the brainstem were pale.
Microscopically, sections of cerebral neocortex
from frontal, temporal, and parietal regions
showed numerous tau and áB-crystallin posi-
tive “ballooned achromatic neurons” in deeper
layers (IV and V). In layer II, curved or skein-
like, tau positive inclusions were present in
small neurons. In subcortical white matter,
numerous glial cells contained tau positive
inclusions. Frontal cortex (BA 44/45, 6 and 10)
and cingulate gyrus were most severely af-
fected, with vacuolation of the superficial layer
and subcortical gliosis, and the temporal cortex
(BA 21 and 22) was moderately aVected.
Marked nerve cell loss was seen in the substan-
tia nigra, without Lewy body formation in
residual neurons. As in case 1, an occasional
neuron contained a pale inclusion surrounded
by neuromelanin granules. In addition, two
remaining neurons contained a slightly ba-
sophilic, faintly fibrillar cytoplasmic inclusion.
Neurofibrillary inclusions of Alzheimer-type
were present in pyramidal neurons of the pre-á
layer of the entorhinal cortex and in a few neu-
rons of the CA1 sector of the hippocampal
pyramidal layer. Also in the superficial entorhi-
nal cortex, an occasional nerve cell body
contained a spherical circumscribed homoge-
neous tau positive inclusion, characteristic of
Pick bodies. Neither these inclusions nor tau
negative ubiquitin positive inclusions of the
type seen in motor neuron disease were present
in the dentate fascia. Neuritic plaques were
absent. The brainstem motor nuclei were
unremarkable. A neuropathological diagnosis
of CBD was made. The mild degree of
Alzheimer-type pathology (Braak neurofibril-
lary stage II) is not significant.

Discussion
CLINICAL DIAGNOSIS OF FTD

We have described here two patients with clini-
cal features suggestive of FTD. Patient 1
started with predominant behavioural changes
and soon evolved into frank dementia. The ini-
tial features point to frontal lobe dysfunction
that was confirmed by the results of SPECT
although the visuospatial deficits were atypical
for FTD. Subsequent symptoms suggest me-
dial temporal as well as parietal lobe involve-
ment, as substantiated by the results of neuro-
psychological tests. Thus clinical and
investigative findings were in keeping with a
diagnosis of FTD.22 23 Patient 2, by contrast,
presented with a progressive aphasic syndrome
which only later evolved to involve other cogni-
tive domains. The findings of severe aphasia,
with initial preservation of activities of daily
living, might suggest a clinical diagnosis of pri-

Figure 3 Photomicrograph of the cerebral cortex from BA6 showing numerous small,
curved, fibrillary, cytoplasmic inclusions in small neurons (arrows) of the superficial layers
of neocortex (layer II) (tau immunohistochemistry originally×200).

Figure 4 Photomicrograph of temporal neocortex showing cytoplasmic inclusions in glial
cells (arrow heads) within subcortical white matter (tau immunohistochemistry
originally×800).
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mary progressive aphasia.24 By the time of
assessment, however, she was exhibiting clear
features of frontal dysfunction (for example,
impulsivity and perseveration) and showed
cognitive deficits on formal neuropsychological
testing beyond the domain of language. She did
not, therefore, fulfil strict diagnostic criteria for
primary progressive aphasia, which require
normal activities of daily living and perform-
ance on non-linguistic tasks.25 By contrast, the
combination of severe aphasia with behavioural
deficits fits better within the clinical range of
FTD.26 It is worth noting that neither of the
patients showed signs of ideomotor apraxia,
alien-limb phenomenon, extrapyramidal signs,
myoclonus, or delayed postural instability, the
typical features of CBD. There was, therefore,
little reason to suspect clinically a diagnosis of
CBD.

PATHOLOGICAL DIAGNOSIS OF CBD

In the two cases that are the subject of this
report, the neuropathological diagnosis of
CBD, was based on the following features: (a)
relatively circumscribed cortical degeneration,
characterised microscopically by numerous
small, superficial cortical, tau-positive ubiqui-
tin negative intraneuronal inclusions, but with
neither neuritic plaque formation nor neurofi-
brillary inclusions in pyramidal neurons of lay-
ers IV/V, (b) numerous ballooned achromatic
neurons, but virtually absent Pick bodies, (c)
glial cell cytoplasmic inclusions, and (d) severe
substantia nigra cell loss with pale inclusions
and occasional basophilic inclusions, but no
Lewy bodies or neurofibrillary tangles.

In both cases the cerebral cortical atrophy
was more prominent than the atrophy of the
corpus striatum, by contrast with the pattern
usually seen in cases of multisystem atrophy
(MSA) (striatonigral degeneration). Oligoden-
droglial cytoplasmic inclusions (GCIs) were
considered diagnostic of MSA when first
described,27 but have since been described in

several other neurodegenerative diseases, in-
cluding CBD. In CBD, as in our cases, the
GCIs are most often found in the white matter
that underlies the aVected cerebral cortex.28 29

The minimal involvement of the entorhinal
cortex and hippocampus, the absence of
neuritic plaques, and the absence of typical
neurofibrillary inclusions in neocortical py-
ramidal neurons in layers IV/V, militate against
a diagnosis of Alzheimer’s disease. Progressive
supranuclear palsy (PSP) enters the diVerential
diagnosis because tau positive fibrillary in-
traneuronal inclusions and ballooned achro-
matic neurons are seen in this disease.
However, the NINDS neuropathological crite-
ria for typical PSP require the presence of
numerous neurofibrillary inclusions in at least
three of the following areas: pallidum, subtha-
lamic nucleus, substantia nigra, and pons.30

Even “atypical PSP” requires some neurofibril-
lary tangle formation in the basal ganglia and
brainstem. None of these areas contained
fibrillary inclusions in the two cases that are the
subject of this report. Frontal lobe degenera-
tion may be seen in motor neuron disease,
when it may manifest as late stage bulbar
involvement. This condition can be identified
by ubiquitin positive, tau negative, cytoplasmic
inclusions in the small neurons of the dentate
gyrus, by the presence of neuronal loss from
motor nuclei, from the hypoglossal nucleus and
from the motor cortex, and by the absence of
ballooned neurons and of neuronal and glial
tau positive inclusions. Clearly, this diagnosis
can be excluded in the two cases of this report,
as none of these features were present.

Pick’s disease is also an inappropriate
diagnosis because these cases lack severe “knife
edge” cerebral gyral atrophy and severe cortical
neuronal loss in the aVected cortex, features
which characterise this disease.31 In classic
Pick’s disease, numerous cortical Pick bodies
and variable numbers of achromatic ballooned
neurons are present. Cases do occur in which
focal cortical atrophy and severe nerve cell loss
are present, but which lack either Pick bodies
or Pick cells. Such cases have been called non-
Pick’s lobar atrophy by some,32 whereas others
accept them as Pick’s disease, based on the
pattern of atrophy and the absence of histologi-
cal features of other dementing conditions.
Many neuropathologists will give such cases
the label of “atypical” Pick’s disease. Hulette
and Crain33 noted that, unlike neurofibrillary
tangles, Pick bodies do not remain in the extra-
cellular space after death of the nerve cell,
which may explain the absence of Pick bodies
in otherwise typical cases. In the two cases that
are the subject of this report, nerve cell loss was
not severe, so that the virtual absence of Pick
bodies may be due to a pathogenic mechanism
that is diVerent from that of Pick’s disease.
Indeed, in pathological terms, these cases are
more closely allied to CBD than to Pick’s dis-
ease, as they diVer from classic cases of CBD
only in terms of the cortical area that is
aVected. Like classic CBD, the principal areas
of CNS involved in the degenerative process
are the cerebral cortex, basal ganglia, and sub-

Figure 5 Photomicrograph of substantia nigra showing a pale inclusion in one of the few
of the remaining neurons (haematoxylin and eosin originally×200).
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stantia nigra; also, the specific combination and
pattern of histological lesions are identical.

RELATION OF CBD AND FTD

To appreciate the relation between CBD and
FTD it is necessary to review evolving
terminologies and the underlying concepts in
the field. A lack of detailed understanding of
the aetiopathogenesis and poor correlation
between the pathology and the clinical syn-
dromes in non-Alzheimer dementias, has led to
a plethora of terminologies and the resulting
confusions in its nosology. Whereas some
terms apply to a clinical syndrome without
implications of a specific histology (for exam-
ple, progressive non-fluent aphasia, semantic
dementia), others imply a distinct pathology
(for example, Pick’s disease) and still others
combine features of both (for example, FTD,
CBD). Pick was the first to draw attention to
the occurrence of a predominantly behavioural
focal cognitive presentation of neurodegenera-
tive disease when he provided elegant descrip-
tions of patients with bilateral frontal and tem-
poral atrophy (translations of the original
papers of Arnold Pick by Berrios and
Girling34). A few years later Alzheimer discov-
ered intraneuronal inclusions and ballooned
neurons, which were subsequently referred to
as Pick bodies and Pick cells, respectively.35

After this, before the second world war, the
term “Pick’s disease” was used for patients
whose clinical syndrome of frontal dysfunction
had an underlying pathology of frontal atrophy
with Pick cells and Pick bodies, although, some
used it for any patient with the syndrome of
frontal dysfunction. Sadly, the temporal pat-
tern of involvement was completely
neglected.36 In the next phase, the emphasis
shifted to pathology. Patients with the same
clinical syndrome of frontal lobe dysfunction
but without the specific histological changes
(of Pick cells and Pick bodies) were referred to
by various names. These include dementia of
frontal type26 37; frontal lobe degeneration of the
non-Alzheimer’s type38; frontal lobe
degeneration39; and dementia lacking distinc-
tive features.40 The factors that remained com-
mon to all these patients was a clinical
syndrome characterised by profound behav-
ioural disorder and change in personality and
social conduct and a topographical distribution
of the degeneration involving bilateral frontal
and temporal lobes.

In parallel with the above development was
the rekindling of interest in a diVerent clinical
syndrome, also resulting from focal cortical
atrophy. Unlike the predominantly behavioural
frontal lobe syndrome discussed above, the
syndrome of primary progressive aphasia24 was
characterised by an initial decline in language
function with relatively late and less severe
decline in non-verbal cognitive functions.25 It
subsequently became clear that the progressive
aphasic syndrome consists of two, fairly
distinct, clinical subsets. One subset of patients
has a progressive non-fluent aphasia (with
phonological and syntactic deficits) at onset
and shows a late and minimal decline in
non-verbal cognitive functions. The topogra-

phy of pathology in them is a predominant
asymmetric involvement of the left perisylvian
region.24 They have been designated as pro-
gressive non-fluent aphasia (PA).41 Another
subset of patients present with a progressive
fluent aphasia and profound anomia, second-
ary to a breakdown in semantic memory. They
progress more rapidly than PA to involve the
non-verbal cognitive functions. The topogra-
phy of lesion in such cases predominantly
involves anterolateral portions of temporal
lobe. This group of patients have been labelled
semantic dementia (SD).23 42 Less common
focal presentations, such as progressive
prosopagnosia,43 are also known to occur when
focal atrophy predominantly involves the right
temporal lobe. Although the progressive apha-
sic syndromes (PA and SD) and the frontotem-
poral degeneration syndrome diVer clinically,
they share common features in pathology.
These include focal lobar atrophy and a histol-
ogy showing neuronal loss from superficial
cortical layers with spongiosis and variable
degrees of gliosis with or without Pick cells or
Pick bodies.42 44

The recognition that patients with similar
histological changes, could present with either
a progressive aphasic or a progressive fronto-
temporal behavioural syndrome, and that with
time features of both can appear in the same
patient, encouraged the origin of the broader
term of frontotemporal dementia (FTD). The
clinical criteria for diagnosis of FTD along with
criteria to describe the accompanying histo-
logical changes, were laid in the consensus
statement of the Lund Manchester groups.22

and have recently been modified.45

The realisation that it is the topographical
distribution of atrophy that determines the
clinical syndrome, encouraged further diVeren-
tiation. Snowden et al41 suggested further
modifications by introducing the term fronto-
temporal lobar degeneration (FTLD) to
specify an anatomically circumscribed primary
degeneration which may be accompanied by
any one of the three possible histological
patterns.22 45 They suggested that the use of the
term frontotemporal dementia be restricted to
describe a clinical syndrome. Thus, according
to this description, frontotemporal dementia is
the commonest clinical phenotype of FTLD,
others being progressive non-fluent aphasia
and semantic dementia. Others have favoured
the use of the terms frontal variant FTD and
temporal variant FTD, the second being
synonymous with the progressive aphasic
syndrome of SD.21 Kertesz, on the other hand,
has argued that the term frontotemporal
dementia (or degeneration), has restricted
clinical and topographical conotations. Em-
phasising the commonality of the underlying
histology, his group proposed to unify all the
diVerent clinical and pathological phenotypes
of non-Alzheimer dementias under the term
“Pick complex”.46

The evolution of the term CBD is less com-
plex. It was first described as a clinicopatho-
logical entity by Rebeiz et al,47 who called it
corticodentatonigral degeneration with neuro-
nal achromasia. As further clinical48 and
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pathological8 9 findings accumulated, Riley et
al48 coined the term cortical-basal ganglionic
degeneration (CBD). Thus according to the
current viewpoint, as discussed at the begin-
ning of this report, CBD is considered a fairly
distinct clinical entity with certain typical
pathological features.

Although an earlier report47 failed to recog-
nise the cognitive decline or language disorder,
recent reports have noted dementia7 8 49 and
progressive aphasia8–12 44 in patients with CBD.
Indeed, two patients of Bergeron et al,7 one
patient of Kertesz and Munoz,49 and one
patient of Lippa et al,8 who showed histological
features of CBD on necropsy, presented with
dementia. The dementia in all cases has been of
a frontal or frontotemporal pattern. Thus,
FTD is the principal clinical diVerential
diagnosis for such cases. In the absence of typi-
cal motor features, there seem to be no definite
clinical characteristics in the dementia to help
make the distinction. On a similar note, one
patient of Bergeron et al,7 three patients of
Kertesz and Munoz,49 and the patients re-
ported by Lippa et al,8 Sakurai et al,10 Ikeda et
al,11 and Yoshimura et al12 who presented with
progressive aphasia, showed histological fea-
tures of CBD on necropsy. Thus CBD should
also be considered in the diVerential diagnosis
for progressive aphasia.44 Whereas the nature of
aphasia in most cases had been non-fluent, the
patient reported by Yoshimura et al12 had fluent
aphasia. Nearly all cases of CBD presenting
with progressive aphasia (fluent or non-fluent),
eventually evolved to show impairment of other
cognitive spheres.7–12 So far, most reported
cases of CBD, with either of the atypical cogni-
tive presentations discussed above, have gone
on to develop obvious asymmetric extrapy-
ramidal and motor features that are typical for
CBD.4 7–12 50 Surprisingly, despite the fact that

pathologically both our cases did show signifi-
cant basal ganglionic involvement, even after 7
years (for case 1) and 4 years (for case 2) of ill-
ness, neither of them showed the typical clinical
features of CBD, and would perhaps still carry
a premortem diagnosis of FTD. Similar
findings have been reported by Kertesz and
Munoz.49

Although the number of FTD-CBD overlap
cases remain fairly small, some provisional
conclusions can be drawn. Firstly, histological
features thought to be typical of CBD can
remain unaccompanied by the typical clinical
features of CBD during the patient’s lifetime as
in the cases that are the subject of this report
and that of Kertesz and Munoz.49 Secondly, the
histological features thought to be typical of
CBD can clearly accompany the clinical
syndrome of FTD, as illustrated by the cases in
this and other6 7 9 reports. Finally, patients
whose illness begins with clinical features sug-
gestive of FTD or progressive aphasia can
evolve to manifest clinical features characteris-
tic of CBD as noted by Kertesz and Munoz in
14 of their patients49 and by others.10–12 These
findings suggest that the currently accepted
clear distinction between CBD and FTD is
incorrect.

CLASSIFYING NON-ALZHEIMER DEMENTIAS:
PHENOTYPE VERSUS GENOTYPE?
As discussed above and emphasised by others51

the clinical presentation in non-Alzheimer
dementias, is determined by the topographical
distribution of the pathology, rather than the
type of histology. The major clinical syndromes
and their variants52–54 produced by overlap
between them, are illustrated in fig 6. By
contrast with these distinct topographically
determined clinical phenotypes, the histologi-
cal phenotypes found in the patients with non-
Alzheimer dementias seem to be less distinc-
tive. The histological findings which include
Pick cells, Pick bodies, achromatic neurons, tau
positive gial and/or neuronal inclusions, ba-
sophilic inclusions in basal ganglia, ubiquiti-
nated tau negative non-eosinophilic neuronal
inclusions, non-specific neuronal loss, spongi-
osis, plaques, and tangles, occur in various
combinations and are shared to varying extents
by the diVerent clinical syndromes. This leads
to complex interactions between the clinical
syndromes and the histology. Although some
clinical syndromes or some histological fea-
tures may be more characteristic for a particu-
lar disorder, none are probably exclusive. The
reason for lack of exclusive histological re-
sponses is not known. It could be either due to
a limited histological repertoire of brain to
various diVerent aetiological insults or a result
of a common aetiopathogenetic mechanism
shared by various non-Alzheimer dementias.

The current clinicopathological approach
for the classification of the non-Alzheimer
dementias is unlikely to prove to be the best
way to classify these diseases in the long term.
Recently, Pasquier and Delacourte have ad-
vanced a molecular classification for non-
Alzheimer dementias.55 Although useful, it is
primarily based on the histology at necropsy.

Figure 6 Degenerative syndromes and their overlaps with FTD resulting in various
clinical syndromes of non-Alzheimer dementias. Major degenerative syndromes: Park’m=
Parkinsonism; MND=motor neuron disease; PA=progressive aphasia; CBD=corticobasal
degeneration; DFT=dementia of frontal type. Overlap non-Alzheimer dementia syndromes:
1=frontotemporal dementia and parkinsonism (FTDP); 2=syndrome of parkinsonism,
amyotrophy, and dementia complex; 3=MND with frontal dementia52 53; 4=MND with
dementia and aphasia53; 5=progressive aphasia with frontal dementia (non-fluent PA or
semantic dementia); 6+7=CBD with prominent dementia; 8=parkinsonism with
amyotrophy54; 9=MND with aphasia53; 10=CBD with aphasia. Reports suggest that
syndromes 9 and 10 progress to syndromes 4 and 6 respectively. Follow up studies of
syndrome 8 are not available.
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For the purpose of management, prognosis and
selection of patients for clinical trials, it is
essential to have a classification for non-
Alzheimer dementias that can be applied in
vivo.

Although the frequency of familial occur-
rence of FTD is thought to be low, reliable epi-
demological evidence shows a family history in
up to 40% of cases.56 Whereas most cases of
CBD reported so far have been sporadic with-
out any family histories, patient 2, reported
here, had a history of dementia in the family.
Although this could not be investigated any
further, this finding becomes interesting in the
light of recent reports by Brown et al57 58 who
found a relatively early onset dementing disor-
der in 15 members of two families. At least one
member from each family, on necropsy, had
pathology consistent with CBD.57 They also
noted that within a single pedigree, members
presented with clinical syndromes of frontal
lobe dementia or CBD.58 This may reflect vari-
ations in topographical distribution of the
pathological process. Thus it seems likely that
some cases with clinical features of CBD
(especially the ones that overlap with FTD)
may have a genetic basis. Advances in the
molecular genetics of non-Alzheimer demen-
tias are likely to ultimately oVer a better basis
for classification of these disorders. At least two
clinical phenotypes of FTD, one with promi-
nent parkinsonism (FTDP)56 59–62 and the other
with progressive aphasia,63 have already been
localised to a defect on chromosome 17q21–22
in some families and further, the former
phenotype has also been linked to a tau protein
gene mutation. It is possible that the many
clinical variants of FTD may reflect diVerent
phenotypic expression of a single genotype.
Alternatively, more genotypes may be discov-
ered in future to explain the variations in clini-
cal phenotypes. Until such time that the
molecular genetics and the aetiopathogenetic
mechanisms are better understood, we think
that it may be better to distinguish between
clinical and pathological levels of description
and to classify cases of non-Alzheimer demen-
tias, in vivo, on the basis of the clinical pheno-
type.
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