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Abstract Argyrophilic grain disease (AGD) is character-
ized by the occurrence of argyrophilic grains and coiled
bodies in brain tissue, mainly in limbic areas located in the
temporal lobe. Recent biochemical data have shown that
inclusions in AGD consist of aggregates of pathological
microtubule-associated tau protein isoforms of 64/69 kDa.
We report here a study on two AGD patients, belonging to
a series of demented patients affected by several tauopathies,
prospectively followed until death. In both patients, clini-
cal, neuropathological and biochemical investigations
clearly demonstrated AGD. Diffuse tau pathology was
shown by Gallyas’ silver stain, tau immunohistochemistry
and tau protein variant biochemical analysis, not only in
temporal lobes but also in all cortical and subcortical ar-
eas that were assessed. Primary motor, primary sensory,
and associative brain cortices were involved, as well as
brain stem, but not cerebellum. We suggest that “diffuse”
AGD might be a subgroup of AGD, the specific profile of
which is different from that of “limbic” AGD.

Keywords Tau protein · Argyrophilic grain dementia ·
Argyrophilic grain · Coiled body · Tauopathy

Introduction

In 1987, Braak and co-workers reported a series of eight
patients with a non-Alzheimer, late onset dementia [3], char-
acterized by the occurrence of argyrophilic grains (ArGs)
on light microscopy of the brain tissue, and therefore re-
ferred to as argyrophilic grain dementia (AGD). ArGs are
neuronal inclusions stained by silver dyes, the most sensi-
tive stain being Gallyas [4]. The diagnosis of dementia
with ArGs is based on widespread occurrence of minute,
spindle or comma-shaped, argyrophilic, tau-immunoreac-
tive structures distinct from neuropil threads and predom-
inantly located in the hippocampus and related limbic ar-
eas [18]. On silver stains, ArGs are associated with coiled
bodies (CBs), which are oligodendroglial inclusions mostly
located within deep cortical layers and white matter [4,
15]. Under light microscopy, ArGs are often associated
with neurofibrillary tangles (NFTs) and neuritic plaques
and are therefore difficult to distinguish from other neu-
rofibrillary lesions in people with Alzheimer changes over
stage IV, according to the Braak staging system [5, 21].

Ultrastructurally, ArGs occur in the dendritic compart-
ment of the affected neurons, they consist of 9- to 18-nm
straight filaments [17], or 25-nm rods, but without paired
helical filaments [15]. Phosphorylated tau proteins are the
major component of ArGs [34]. Aggregated tau proteins
are also the main component of the neurofibrillary lesions
found in numerous neurodegenerative disorders, termed
tauopathies. A biochemical classification of these neuro-
logical disorders, based on the electrophoretic profile of
tau protein isoforms extracted from autopsy-derived brain
tissue samples, distinguishes four subclasses. Class I in-
cludes Alzheimer’s disease and several rare tauopathies,
and class II includes progressive supranuclear palsy (PSP)
and corticobasal degeneration (CBD); Pick’s disease and
myotonic dystrophy have the typical profiles for class III
and IV subtypes, respectively [9, 10].
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Very recently, the biochemical profile of tau proteins in
AGD has been clearly linked to PSP and CBD tau pro-
teins [32]. Tau aggregates in AGD are four-repeat tau iso-
forms of 64 and 69 kDa [37]. Together, neuropathological
and biochemical studies showed that tau pathology in
AGD is clearly restricted to the limbic areas. Furthermore,
all studies reveal the gap between well-documented neu-
ropathological findings and the description of related clin-
ical signs.

A series of ninety consecutive brains obtained at au-
topsy from demented patients, prospectively followed for
several years in the Memory Unit in the University Hos-
pital of Lille, was assessed neuropathologically and bio-
chemically for tau and related proteins after death [12].
Two cases that fitted the neuropathological criteria for
AGD were characterized by the occurrence of widespread
cortical and subcortical ArGs and CBs. We suggest that
diffuse AGD might be a new subclass of four-repeat
tauopathies, distinct from PSP, CBD and limbic AGD.

Patients and methods

Patients

Case 1

A 70-year-old woman was referred to the memory unit of Univer-
sity hospital of Lille. The mini mental state examination (MMSE)
was 19/30, and the dementia rating scale (DRS) was 72 [23]. The
patient had aphasia, apraxia, agnosia, and visuospatial disability.
This woman had neither hypertensive nor stroke disease in her
medical personal history. Her parents were not consanguineous
and there was no positive familial history of dementia or Parkin-
sonism. Her family noticed behavioral disturbances 8 years before
the cognitive impairment. The very first signs were obsessions and
changes of eating habits, followed by apathy. She never developed
self-neglect or flat affect. At first examination, her behavioral fron-
totemporal scale (BFS) was 2/4 [19]. Although she displayed car-
bohydrate craving, there was no hyperphagia, alcoholism, loss of
sexual inhibition or hypermetamorphosis. She did not have visual
hallucinations. There was no parkinsonism, gaze palsy or motor
impairment at neurological examination. The biological data were
normal. On CT scan, both anterior temporal lobes were atrophic,
and MRI showed only little foci of leukoaraiosis. The HmPAO-Tc
single photon emission computed tomography showed decreased
perfusion of the anterior frontal areas, most severe in the left hemi-
sphere. She progressively worsened and died when 76.

Case 2

This woman was first referred to the memory unit when she was
74 years old. She did not have any noticeable medical history and
there was no family history of dementia or parkinsonism. She had
apraxia, and visuospatial disability. There was only very mild cog-
nitive impairment: MMSE was 25/30 and DRS was 113/144. Her
husband first noticed cognitive slowing and slight memory impair-
ment when she was 72 years old. Cooking recipes seemed to be
simplified, and her husband had to plan her daily life. She had got
aggressive and irritable. She had partially lost inhibition, and had
carbohydrate craving for 2 years. Voluntary movements had got
slow. She did not have any noticeable personal medical history.
Amongst the whole family there was only one demented aunt.

The initial examination disclosed apathy, anosodiaphoria, loss
of inhibition, and logorrhoea. There was no aphasia and prosopag-
nosia. There was very slight parkinsonism, including micrography

and loss of expression, but she was receiving neuroleptics. There
were small hyperintense foci in the hemispheric white substance
and striatum on MRI, suggesting an ischemic disorder. The whole
brain was mildly atrophic, except the hippocampus that had
shrunk. All serum levels were normal. When neuroleptic treatment
was stopped, the behavioral impairment decreased.

Later on, the cognitive impairment progressively worsened.
She developed rest tremor and an akineto-rigid parkinsonian syn-
drome. There were neither fluctuation nor hallucinations at any
time. Although she received Tacrine and Doneprezil, the cognition
never improved, MMS was 12/30 3 years after the first examina-
tion, at age 77.

MRI was performed shortly before death, showing diffuse atro-
phy of the brain cortex, calcium deposits in the diencephalon, and
a lacuna in the right thalamus. She died at age 79.

Neuropathological methods

Post-mortem delay at autopsy was 7 and 8 h, respectively. For both
patients, one cerebral hemisphere was immediately frozen and
kept at –80°C until biochemical investigations could be performed.
Most of the other hemisphere was fixed in buffered formalin for 
6 weeks before sampling and embedding in paraffin. Sections from
formalin-fixed, paraffin-embedded brain tissue were stained with
hematoxylin-eosin, Klüver-Barrera method for myelo-architecture
and Bodian and Gallyas stains for neurofibrillary changes. Im-
munohistochemistry was performed using the AD2 anti-tau anti-
body (kindly given by Dr Mourton Gilles, Montpellier, France;
monoclonal antibody raised against the phosphorylated Ser 396/
Ser 404 residues on tau), and commercially available antibodies
directed against ubiquitin, α-synuclein, neurofilaments, glial fibril-
lary acidic protein (GFAP), synaptophysin, chromogranin A, vi-
mentin, and β amyloid. Labeling was achieved with a two-step
procedure amplified by a peroxidase-coupled, streptavidin-biotin
complex, either in a Ventana ES200 automate, using 3,3’-diamino-
benzidine as chromogen, or manually with amino ethyl carbazole.
All primary antibodies were used following standard retrieval
methods (autoclaving in citrate buffer for all antibodies and formic
acid for amyloid labeling). Transmissible spongiform encephalo-
pathy was excluded by a negative immunolabeling of prion protein
following guanidine thiocyanate and proteinase K incubation, per-
formed on samples from the frontal cortex, caudate nucleus and
cerebellum.

Quantification of tau and amyloid precursor protein pathologies

Brain tissue samples from the right hemisphere of both patients
were processed for tau and insoluble Aβ40 and -42 deposits, as
previously described [12, 37]. Available frozen samples taken
from the left hemisphere of patient 1 before fixation were also
processed to assess the symmetry of the tau protein biochemical
profile.

Immunoblot was performed from samples obtained in the hip-
pocampus, amygdala and temporal cortex [Brodmann’s area (BA)
38 and BA20), associative and primary motor frontal cortices
(BA8, BA10 and BA4), cingulate (BA24), parietal angular gyrus
(BA39), secondary visual occipital cortex (BA18), substantia ni-
gra, red nucleus, and caudate nucleus.

DNA mutational analysis

Genomic DNA was extracted from brain tissue with the Nucleo-
spin Tissue Kit (Macherey-Nagel, Germany). Exons 9, 10, 11, 12
with flanking intronic sequences were amplified from genomic
DNA of the two patients. To amplify the 3’ intronic region of exon
10, the reverse primer was chosen 97 nucleotides downstream the
splice site. The primers used are as followed: exon 9: forward
primer 5’-CTTTTCTGACCCCACCCACT-3’ and reverse primer
5’-CCTACCCTTCCAGGCACAG-3’; exon 10: forward primer
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Fig. 1 A Posterior view of coronal sections of the left hemisphere
from patient 1 shows thinning of the hippocampus, entorhinal cor-
tex and adjacent isocortical areas of the temporal lobe (arrows),
with relative sparing of the frontal and parietal lobes. B The atro-
phy of the amygdala and prehippocampal gyrus is extreme. The
ventricle shows pseudo-cystic dilatation. Under light microscopy,
normal ependymal cells line the lumen without any true cyst for-

mation. Only scarce and small lacunae are seen on macroscopic
examination (B, asterisks). C Internal view of the right hemisphere
from patient 2, showing the selective atrophy of the anterior part of
the rhinal cortex and Ammon’s horn (arrows). D As in patient 1,
the hippocampal region is severely atrophied. A few small lacunae
are seen, for example in the white matter from the frontal lobe (as-
terisk)



5’-ATGTCACTCATCGAAAGTGGAG-3’ and reverse primer
5’-ATCCTGAGAGCCCAAGAAGG-3’; exon 11: forward primer
5’-GTCTTCCTCTCTCTCTGCCTTTC-3’ and reverse primer
5’-CCTTCTGAAGTCTGGAGCAGTT-3’; exon 12: forward primer
5’-TGTTAAGTCCACAGAACCACAGA-3’ and reverse primer
5’-TGATTAATGCCCATATACCCAAG-3’. PCR products were
subsequently sequenced on an automated CEQ8000 DNA sequencer
(Beckman, USA) using the CEQ Dye terminator Cycle Sequenc-
ing “Quick Start” kit (Beckman) in both forward and reverse di-
rections.

Tau H1 haplotype analysis

Tau H1 haplotype analysis was determined on DNA samples by
amplifying a 490 bp sequence in intron 9 using: forward primer
5’-ACCCAAAGCACACTGTTTCC-3’ and: reverse primer 5’-CA-
CACAGCCAGGTTTGAGAA-3’. Amplified products were then
analyzed on 5% polyacrylamide gels: alleles with haplotype H1
give a 490-bp fragment and alleles with haplotype H2, character-
ized by a 238-bp deletion give a 252-bp fragment [1].

Results

Case 1

Neuropathological findings

There were non-occlusive, fibro-lipidic plaques on the
medial and posterior cerebral arteries. All gyri, including
the pre and post central ones, were diffusely and mildly
shrunken, but the temporal lobe was deeply atrophied
(Fig. 1A). When cut coronally, the lateral ventricle ap-
peared widened, mostly the temporal horn, which had a
cystic appearance (Fig. 1B). The ambient gyrus and the
Ammon’s horn were flattened.

Under light microscopy, there was a diffuse neuron loss
extending to all cortical areas, almost complete in the me-
dial portion of the temporal lobe. There were rare bal-
looned neurons in the nuclei of the amygdala, as well as in
the ambient gyrus and the hippocampus. Atrophy was as-
sociated with mild spongiosis in the temporal lobe and as-
trocytic gliosis, as shown by GFAP staining (data not
shown). Gallyas stain displayed prominent ArGs and CBs
in the amygdala, the prehippocampal and hippocampal ar-
eas, and the temporal isocortex (Fig. 2A). Gallyas and tau
immunohistochemistry also showed such inclusions, but
to a lesser extent, in the insula and the cingulate gyrus, the
frontal and parietal associative cortices, the motor areas of
the precentral gyrus, the primary and secondary visual
cortices of the occipital lobe, and the pallidum, striatum
and capsules (Fig. 3, left part). In addition, the basal gan-
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Fig. 2 A, B Patient 1, C, D patient 2. Gallyas stain displays argyr-
ophilic grains (A) and coiled bodies (C) in the hippocampus of
both patients. On hematoxylin and eosin staining, mild cribriform
changes are seen in the claustrum and capsules from patient 1 (B),
and in the striatum in patient 2 (D). Bar in C represents: A, C 25 µm;
B 100 µm, D 1,000 µm
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Fig. 3 Tau immunolabeling shows argyrophilic grains and coiled
bodies in the hippocampus and amygdala from both patients, and
in isocortical areas, i.e. primary (frontal motor, BA4), secondary

(visual, BA18), and polymodal associative cortices (BA39 and
BA40). Insula, capsules, pallidum, striatum and basal nuclei are also
involved (BA Brodmann’s area). Bars 10 µm



glia and subthalamic nucleus contained scarce ArGs and
CBs, but the substantia nigra, cerebellum, pontine base
and medulla were devoid of staining (data not shown).
Rare neuropil threads and NFTs occurred mainly in the
pyramidal cell layer of the hippocampus and the associa-
tive temporal areas. There were no Pick bodies. The neu-
rons were not rarefied in the substantia nigra; neither
Gallyas nor anti-tau displayed PSP-type NFTs in the mes-
encephalon, tufted astrocytes or glial plaques.

Small scarce lacunae were seen in the deep white mat-
ter, as well as in the claustrum and capsules (Figs. 1B,
2B). Anti-amyloid disclosed focal deposits in the BA18,
BA10, BA20, BA39, and hippocampus, with rare vascular
deposits in the pia matter. Very rare Lewy bodies (LBs)
were seen in the substantia nigra and the dorsal nucleus of
the vagus nerve (data not shown). Anti-synuclein and
anti-ubiquitin did not show cortical LBs or Lewy-related
neurites. The cerebellum was normal.

Biochemical analysis of tau and Aβ

Western blot analysis displayed the characteristic tau pro-
tein doublet of 64/69 kDa in BA4, 9, 10, 17, 39, 44, 47
from the right cerebral hemisphere (Fig. 4). Tau aggre-
gates were also quantified in BA10, 17, and 39 from the
left hemisphere, showing no asymmetry. In the hippocam-
pus, BA20 and 38, a pathological tau component at 60 kDa
was detected and the 64 kDa component appeared dou-
bled, giving rise to an Alzheimer-type triplet, suggesting
stage 5/10 grade Alzheimer-type tauopathy superimposed
on AGD pathology (according to the recently proposed
CEBAD grading of tau aggregates in Alzheimer’s disease,
corresponding to a mild involvement [11]). Very mild β
amyloid deposits were observed on homogenates from the
same brain samples (using the 21F12 antibody from Athena
Neurosciences, USA).

Case 2

Neuropathological findings

After formalin fixation, the right cerebral and cerebellar
hemispheres weighted 450 and 75 g, respectively. There
were atherotic plaques in the mid cerebral arteries. The
temporal lobe was very atrophic (Fig. 1C). When cut, the lat-
eral ventricle was seen to be widened; the white matter was
also atrophic. The lobar white matter, as well as the thala-
mic nuclei and striatum displayed some lacunas (Fig. 1D).

The main histological changes were neuron loss, pre-
dominantly in the temporal lobe, mild spongiform change
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Fig. 4 Topographical distribution of pathological tau in brain. The
same amount of brain tissue protein (50 µg) was loaded onto 8–
16% SDS-PAGE followed by Western blotting with the mono-
clonal antibody AD2. The brain regions analyzed are indicated ac-
cording to Brodmann’s nomenclature. The substantia nigra (LN),
red nucleus (RN) and caudate nucleus (CN) were analyzed for
AGD case 2. The relative amount of pathological tau isoforms are
indicated under each lane and expressed as the percentage of the
signal in an Alzheimer’s brain homogenate (Alz). Case 1: A Brain
tissue homogenate of the right hemisphere; B the amounts of
pathological tau are shown for the brain tissue homogenates ob-
tained from the same brain region in the right (R) and the left (L)
hemisphere. Arrowheads indicate pathological tau components
(AGD argyrophilic grain disease)



and gliosis in the same areas on the standard stains.
Gallyas staining showed ArGs and CBs in the hippocam-
pus, amygdala, associative temporal areas, and to a lesser
extent in the frontal and parietal associative cortices, and
primary motor frontal cortex (Fig. 2C). Myelin was pale
on Luxol staining, many striatal vessels were calcified,
perivascular spaces were dilated, and some hemosiderinic
deposits were seen (Fig. 2D).

Tau immunolabeling displayed huge number of ArGs
and CBs in the amygdala, hippocampus, and temporal iso-
cortex. Moreover, they were seen on samples from the as-
sociative parietal and occipital, and from the primary mo-
tor and sensory areas as well (Fig. 3, right part). Insular
cortex and deep gray nuclei (subthalamic nucleus, pal-
lidum, striatum, basal nucleus) also contained ArGs and
CBs. There were no NFTs, neuropil threads, Pick bodies,
LBs or Lewy-related neurites in tau and synuclein label-
ing. Anti-amyloid displayed only few tiny, focal deposits
in the occipital lobe. Amyloid labeling was negative in
other isocortical areas, in the hippocampus, and in the sub-
arachnoidal and subpial vessels. The cerebellum, medulla
and pontine base were spared on each technique.

Biochemical analysis

Pathological tau isoforms with the characteristic doublet
of 64 and 69 kDa were found in the homogenates from
BA4, 10, 17, 20, 24, 44 from the hippocampus, caudate
nucleus, substantia nigra, and red nucleus. The 60-kDa
pathological tau component was not seen in any cortical
area, including the entorhinal and hippocampal areas. The
amounts of the detected doublet ranged from 5% to 40%
of the signal observed in an Alzheimer’s brain extract.
The most affected region was the hippocampus followed
by cingulate gyrus, the substantia nigra, the temporal and
the frontal cortex. Moreover, there was no trace of β amy-
loid aggregates in neocortical areas.

Tau gene studies

Tau gene mutations are the cause of the inherited disease
frontotemporal dementia with Parkinsonism linked to
chromosome 17 (FTDP-17T). To date, 29 mutations have
been described in the tau gene, and 25 of them are located
in exons 9, exon 10 and its flanking intron and exons 11
and 12. We screened all these exons for mutations, and
did not find any new or known mutation for the two pa-
tients.

The tau gene is also characterized by numerous poly-
morphisms. Some polymorphisms show strong linkage
disequilibrium with each other and define two haplotypes
(H1 and H2) that extend over the entire tau gene [1]. The
observed tau genotype was H1/H1 for both patients.

Discussion

Here we report two cases of diffuse AGD, which were re-
markable for the diffuse extent of ArGs and CBs, as well
as the characteristic tau doublet in all cortical and subcor-
tical brain areas.

Clinically, these AGD patients fit with the spectrum that
has been previously reported: behavioral disturbances had
preceded memory and cognitive impairment [38]. Both pa-
tients exhibited moderate memory disturbances, and dietary
changes (carbohydrate craving), and patient 2 showed loss
of inhibition, reminiscent of the Klüver-Bucy syndrome [16].
The early behavior disturbances were not typical of Alz-
heimer’s disease [24]. Moreover, the features did not fit the
clinical criteria for frontotemporal dementia: there was neither
physical neglect nor affective changes (BFS <3) [8, 25, 26].

On macroscopic examination, the brain was not obvi-
ously atrophied, except the temporal lobe; of interest was
the huge enlargement of the temporal horn of the lateral
ventricle in patient 1, which is unusual [36]. Ventricle en-
largement was not related to ischemic, parasitic or an arach-
noidal cyst in this patient, and could be considered as a fi-
nal atrophy of the amygdala.

All neuropathological techniques, especially silver stains
and tau immunochemistry were consistent with the final
diagnosis of AGD, and neither clinical nor pathological
data fulfilled consensus criteria of CBD or PSP [13, 14].
In our patients, the behavioral and cognitive impairment,
which were very mild, could not be attributed to ischemia
or Alzheimer changes. Mild ischemic changes have been
noticed previously in AGD [20]. NFTs restricted to limbic
and rhinal areas as well as amyloid deposits (seen in up to
73% of AGD cases) are very frequent findings [5, 35].
Autopsy examinations shows that AGD occurs in patients
over 65; pure disease is seen in a limited number of cases
(4 out of 15 in a recently reported series) and can be asso-
ciated not only with Alzheimer and ischemic changes, but
also with LBs, hippocampal sclerosis or PSP lesions [31].
In addition to ArGs, anti-tau antibodies may demonstrate
diffusely immunoreactive astrocytes in the amygdala and
the entorhinal cortex of AGD patients without tufted as-
trocytes or glial plaques [2]. Our patients lacked such glial
lesions. Moreover, the tau isoform aggregates in brain tis-
sue homogenates displayed a 64/69-kDa doublet, common
to PSP and CBD, as recently described in brain tissue
samples from AGD patients [32, 37]. Although Alzhei-
mer-type tau aggregates of 60/64/69 kDa were found in
the limbic areas from patient 1, as well as discrete amy-
loid deposition, such extension is not correlated with sig-
nificant cognitive decline in large populations [11].

The most striking feature in both patients was the dif-
fusion of the tau pathology all over the cerebral cortex,
very distant from the limbic temporal region, in brain ar-
eas that have been considered to be spared in AGD. These
diffuse inclusions were the only causative lesions of de-
mentia in these two cases.

Previous studies have established that the density of
ArGs is particularly high in the pre-α (II) and pre-β (III)

581



layers of the entorhinal cortex, perirhinal cortex, CA1 sub-
field of the hippocampus, basolateral nuclei of the amyg-
dala, anterior insula, lateral tuberal nuclei of the hypothal-
amus and layer III of the mediobasal temporal isocortex
and gyrus rectus [4]. The ambient gyrus is constantly and
severely involved in AGD [28], but not specifically [6, 7].
The periaqueductal gray matter, anterior raphe, locus
ceruleus and dorsal nucleus of the vagus nerve were shown
to be involved in several reports. In the absence of any other
neurodegenerative disorder, the posterior CA1 is spared in
non-demented ArG-bearing patients and involved in de-
mented ArG-bearing patients [33]. However, previous re-
ports have mentioned occasional and isolated tau pathol-
ogy in the precentral gyrus [17] and insula [16], but the
BA7, 40, 17 and 19 were thought to be devoid of ArGs in
AGD patients [17, 21, 33].

So far, the 64/69-kDa tau isoforms have not been found
outside the limbic areas [32, 37]. In particular, we have
never found tau-doublet aggregates in the frontal, parietal
and occipital cortices of patients suffering from classical
AGD [37].

Conversely, the large extent of tau pathology in AGD
might be a further feature common to PSP and CBD, as
well as a clue to a pathological continuum between PSP,
CBD, limbic AGD and diffuse AGD. Many features are
shared by all four-repeat tauopathies. For instance, as in
PSP and CBD, the subthalamic nuclei are selectively in-
volved in AGD patients, displaying tau aggregates [22].
The H1/H1 genotype is more frequent in PSP/CBD pa-
tients than in controls or other tauopathies. H1/H1 may be
more frequent in AGD patients than in controls, although
recent studies have failed to establish a statistically signif-
icant difference [32]. ArGs are preferentially observed in
PSP and CBD cases, although they are also seen in Pick
disease [21], and in multiple system atrophy, which is a
synucleinopathy [39]. Unlike that seen in CBD patients,
in whom tau pathology is more or less asymmetrical on
immunohistochemical and biochemical examination, the
semiquantified 64/69-kDa tau aggregates from patient 1
were similar in right and left hemispheres.

Cases of multisystem tauopathy with dementia have
been reported. Sporadic late-onset cases were similar to
CBD, whereas early-onset cases occurred in individuals
suffering from FTDP-17T [27]. Of particular interest is a
familial multisystem tauopathy (with a substitution at po-
sition 3 in the intron flanking the exon 10, referred to as
E10+3 mutation) found in a large pedigree spanning seven
generations [29, 30]. Although the pattern of degeneration
and tau aggregation in our cases was reminiscent of this
family, all known intronic mutations were excluded in our
patients, as were most of the exonic mutations leading to
FTDP-17T, which lie between exons 9 and 12 of the tau
gene.

Conclusion

In our prospective and multidisciplinary study comprising
more than 90 cases, two cases of non-familial “diffuse”

AGD were observed. One of them was a “pure” form of
AGD, as demonstrated at the clinical (absence of PSP or
CBD features), neuropathological (occurrence of ArGs
and CBs, in the absence of tangles and amyloid deposits)
and biochemical (characteristic tau doublet in all brain ar-
eas, without Aβ42 or -40 aggregates) levels. The other case
displayed associated changes of Alzheimer type, confined
to the hippocampal area. Tau gene mutations in exons
9–12 and intronic mutations in the 3’ sequence flanking
exon 10 were excluded.

Clinical features were reminiscent of “limbic” AGD and
showed frontotemporal impairment. From our study, these
two cases demonstrate that diffuse AGD is a significant
subgroup of AGD and probably not rare.

Together, we characterize here a dementing disease
that has a very specific profile and that enlarges the already
important group of tau-related dementias.
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