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Abstrac t  We report six cases of presenile (five) and se- 
nile (one) progressive dementia with a mild-to-marked 
frontal or frontotemporal atrophy and ventricular dilation 
(Frontal Lobe Degeneration [FLD]). The most prominent 
microscopic features were layer-dependet neuronal deple- 
tion of the cortex, spongiosis, and cortical and subcortical 
gliosis. Five cases showed additional degeneration of the 
S. nigra, and two also had motor neuron disease: Despite 
the absence of Pick cells and bodies, such cases have many 
features in common with Pick atrophy. Because Pick cells 
and bodies are inconstantly occurring features in other- 
wise typical cases of Pick atrophy, they cannot be re- 
garded as inevitable markers of the latter. In our opinion, 
cases with mild frontal or frontotemporal atrophy as de- 
scribed herein and by others match the grades 1 and 2 in 
terms of Schneider's classification of Pick atrophy [37]. 
As long as the etiology of both Pick atrophy and the so- 
called FLD is unknown, and we finally have to follow 
morphological criteria for classification, there is appar- 
ently no convincing reason to introduce a separate cate- 
gory, such as FLD or FTA, for the cases with moderate or 
mild frontal atrophy and dementia of frontal lobe type, 
which can be sufficiently classified with the Pick spec- 
trum of lobar atrophy. 

K ey  words  Frontal lobe degeneration �9 Dement ia  �9 
Non-Alzheimer type 

Introduction 

Since Arnold Pick's first descriptions of the lobar atro- 
phies with progressive dementia [32-35], these forms of 
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late-life dementia became well characterized clinically and 
morphologically by reports in the literature of more than 
300 cases [1, 2, 5, 8, 18, 21, 24, 40]. They entered the 
textbooks under the terms Pick atrohpy of Pick disease 
[12]. Several years ago Brun [6] and Gustafson [13] drew 
attention to a group of cases of progressive dementia oc- 
curring with frontally pronounced focal brain atrophy, which 
histologically were neither characterized by Alzheimer- 
type pathology (plaques, tangles, vascular amyloid) nor 
by cortical Lewy bodies or by Pick cells and Pick bodies. 
The latter are frequently considered to be markers of the 
fronto- and temporolobar atrophy first described by Pick 
("typical Pick disease" [8]) [34, 35]. 

Morphologically, the brains in Brun's [6] and Gustaf- 
son's [ 13] cases were characterized by a mild-to-moderate 
frontal or fronto-temporo-polar atrophy instead of the se- 
vere "knife-blade atrophy" of typical Pick atrophy. Micro- 
scopically, they showed neuronal loss and spongiosis 
most pronounced in the upper cortical layers, and fibril- 
lary gliosis, but no Pick cells and Pick bodies [6, 7]. 

In a series of 158 consecutive cases from a clinico- 
morphological long-term study with an 80% autopsy rate 
16 (10%) such cases were found. Only 4 (2.5%) showed 
the typical gross and microscopic features of Pick atrophy 
[6, 13]. Jellinger and Bancher [19] found 4 cases with 
moderate frontal lobe degeneration and 10 with typical 
Pick disease in a consecutive autopsy series of 1200 de- 
mented patients. 

Further observations of mild frontotemporal atrophy 
with dementia were thenceforth described [9, 17, 20, 26-  
29]. In some of them frontal lobe atrophy was combined 
with clinical and morphological sings of motor neuron 
disease and Parkinsonism with degeneration of the S. ni- 
gra. Similar combinations had already previously been re- 
ported in cases with typical Pick atrophy [21, 25, 31]. 

Brun [6] and Gustafson [13] as with the Manchester 
group [26-29], conceived that they were dealing with a 
subgroup of focal brain atrophy of frontal or frontotempo- 
ral distribution, which could be separated from the spec- 
trum of Pick atrophy. Terms such as FLD of non-Alz- 
heimer type [6, 7, 13,], dementia of frontal lobe type 
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(DFT) [28, 29], frontotemporal dementia (FTD) [391, non- 
transmissible spongiform encephalopathy [26], or pro- 
gressive lobar atrophy [26] were coined. 

Apart from the lobar atrophy, all such cases have in 
common that the progressive dementia is microscopically 
not classifiable due to the absence in routine stainings of 
any typical microscopic markers in the cortex. 

In the present paper six cases of presenile (n = 5) or se- 
nile (n = 1) dementia observed at the Institute of Neu- 
ropathology of the University of Heidelberg in the years 
1976-1992 provide a basis for discussion of the problem 
of whether such cases can really be considered to repre- 
sent a subgroup among the dementias with lobar atrophy, 
or whether they should be included in the spectrum of 
Pick atrophy. 

Case reports 

Case 1 

A 33-year-old professional car driver was involved in a 
traffic accident where he sustained a scalp wound and tho- 
racic and shoulder contusion. He did not become uncon- 
scious. Upon admission to the hospital he was fully ori- 
ented. There was no amnesia. Soon after, his wife realized 
that he became increasingly disinterested, apathetic, and 
withdrawn from his family. He often did meaningless 
repetitive things and tended to perseverate and to recite 
childish phrases. He often behaved impudently and echoed 
what other people said (echolalia). His capacity to man- 
age work decreased significantly. He sustained further ac- 
cidents with injuries of the arms and legs, about which he 
was unconcerned. A year and a half after the onset of psy- 
chiatric symptoms he lost his job; however, he did not 
take this seriously and made no efforts to find other em- 
ployment. 

About 2 years after the onset he had to be admitted to 
a psychiatric hospital. Upon admission he was fully ori- 
ented to time, person, and location. Upon medical exami- 
nation he appeared agitated, restless, irritable, suspicious, 
and unconcentrated. He suddenly began to recite a poem 
or count things in his environment. He completely lacked 
insight into his disorder and showed no emotional reac- 
tions. His memory was undisturbed. There were no delu- 
sions or hallucinations. 

Psychometeric testing revealed an IQ of 88 (percent 
rank 10-25), with a better verbal but decreased perfor- 
mance score in the Hamburg-Wechsler test. With the "Auf- 
merksamkeits-Belastungstest" (letter canceling test; d2) 
the percent rank was below 10. Rosenzweig's Picture 
Frustration test could not be performed because the pa- 
tient was too unconcentrated and uncooperative, and he 
ran away shortly after the beginning of the test. 

Later, he became increasingly lethargic, most of the 
time lying apathetically on his bed. Occasionally, he de- 
veloped sudden episodes of aggression and tended to beat 
his wife or sleeping patients. He did not show any emotion 
and no regret. He sometimes displayed catatonic spells, 
remaining in a rigid posture for several minutes. Eventu- 

ally, he became completely mute. Computer tomography 
scans of his head displayed marked frontotemporal atro- 
phy of the brain, including the caudate, with ventricular 
dilation. He died 6.5 years after the onset of symptoms 
due to bronchopneumonia with septicemia. 

A neuropathological examination revealed frontotem- 
poral lobar atrophy with basal pronounced and lep- 
tomeningofibrosis. His brain weighed only 1130 g. There 
was white matter atrophy with marked ventricular dilation 
(Fig. 1 A, B). Upon microscopic examination of numerous 
brain regions, including hemispheric big slides stained by 
different methods for neurons, myelin, axons, inclusion 
bodies, glial fibers etc., the most prominent finding was a 
layer-dependent neuronal depletion of the cortex starting 
in the upper layers (Fig. 1 C-E). In the most severely in- 
volved fronto- and temporobasal regions (Fig. 1 B) the 
lower laminae also became involved. In Nissl and silver 
stains Pick cells and Pick bodies were absent. The stria- 
turn and the nucleus lentiformis were also severely at- 
rophic (Fig. 1 A, B) and depleted of neurons. 

Cortical and subcortical astrocytosis and fibrillary 
gliosis were not only found in the frontotemporal region, 
but subcortical fibrillary gliosis was also present in the 
white matter of  the occipital lobe, although no neuronal 
(Fig. 1 C) deficits could be demonstrated in the related 
cortex (anisomm~phic gliosis). 

Spongiosis was mostly found in the upper cortical lay- 
ers (III, II). However, in the fronto- and temporobasal re- 
gions, and in the insula, the deep layers were also in- 
volved (Fig. 1 F). 

Degeneration of pigmented neurons was frequent in 
the S. nigra and the Locus coeruleus; however, no Lewy 
bodies were found. (Immunocytochemical reactions yielded 
poor results obviuosly due to the long formalin fixation of 
the brain for several months in and outside hospital). 

Five further cases of mild-to-moderate FLD with pro- 
gressive dementia, two of them including motor neuron 
disease, have been summarized in Table 1. Case 6 has 
been extensively described elsewhere [36]. 

Discussion 

The nosological classifaction of mild-to-moderate fron- 
tolobar atrophy with progressive dementia in cases such 

Fig. 1A-F Frontotemporal degeneration with basal pronounce- 
ment (A, B): The atrophy inlcudes the cortical gray matter, the 
white matter (ventricular dilation), and the basal ganglia. Note the 
comparatively well-preserved first temporal gyrus in A and B (B 
Klfiver-Barrera staining). C Occipital cortex with normal laminae 
and columnar arrangment of neurons; no reduction in the number 
of neurons. D Upper layers of the precentral region showing a sig- 
nificant neuronal depletion of laminae II, IIIA, and IIIB, which be- 
comes even worse in the prefrontal region (E). Here, laminae II 
and III can almost no longer be distinguished from each other, F 
Severe reduction in the number of neurons with almost complete 
erasure of the cortical layer arrangement, and marked spongiosis in 
the caudal parts of the insula Reili. (C-E H&E staining; F Bo- 
dian's silver impregnation. Bars in C-F 100 gin) 
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Table 1 Further cases of dementia in lobar atrophy (cases 2-6) 

Case no. Main symptoms Duration 
Gender of illness 
Age at death 

familial Morphology (brain weight) 

2 (F184/92) 
Female 
40 years 

3 (569/92) 
Male 
73 years 

Change of personality 7 years No 
Emotional instability 
Spells of psychomotor excitement 
(screaming attacks) 
Marked frontal atrophy in CT scans 

Lack of memory 1 year No 
Disorientation 
Change of personallity 
Confabulation 

4 (623/76) Decrease of efficiency 5 years No 
Male Uncertainty 
58 years Anxiety 

Progressive mutism 
Incontinence 

5 (784/79) Marked change of personality 2 years No 
Male Progressive musculatur atrophy 
58 years with fasciculations 

6 (Ext 194) Dementia 
Male Parkinsonism 
59 years Progressive neurogenic muscular 

atrophy with signs of pyramidal 
tract involvement 

14 years Yes 

Frontal lobe atrophy (1330 g) 
Neuronal depletion in laminae II and III 
Focal spongiosis in lamina II 

Frontal atrophy 
Brain edema (1450 g) 
Neuronal depletion of upper neocortical laminae and of 
entorhinal cortex 
Cortical and subcortical gliosis (astrocytosis) 

Frontally pronounced atrophy (1090 g) 
Loss of neurons, mainly in lamina III 
White matter atrophy 
Mild spongiosis of lamina II 
Nigra degeneration with Lewy bodies 

Frontally pronounced atrophy (1320 g) including the caudate 
Neuronal depletion of lamina III 
Nigra degeneration 
Motor neuron disease 

Frontally pronounced atrophy (1260 g) 
White matter atrophy 
Neuronal depletion of upper cortical layers 
Cortical astrocytosis 
Focal spongiosis 
Neurofibrillary tangles in the allocortex and brainstem 
Nigra degeneration with neurofibrillary tangles 
Motor neuron disease 

as described by Brun [6, 7], Gustafson [13, 14], Neary 
[26, 27], Neary et al. [28, 29], The Lund and Manchester 
Groups [39], and in the present paper is still a matter of 
debate. Despite the fact that microscopically Pick cells and 
bodies are missing, and that these cases do not exhibit the 
knife-blade atrophy of typical Pick disease, the attempt to 
separate them from the spectrum of Pick atrophy appears 
arbitrary. The answer to the question of lumping or split- 
ting depends largely on the definition of Pick atrophy. 

It has been demonstrated that even in many cases of lo- 
bar atrophy with characteristic clinical symptoms and the 
knife-blade atrophy of typical Pick disease, Pick cells and 
bodies may be missing ("atypical Pick disease" [8]) [17, 
18, 20]. The former have been shown to occur in about 
only one-third of  cases; the latter in half or less of cases 
with the typical gross morphology of Pick atrophy (typi- 
cal Pick disease [8, 18, 21]). This means that they cannot 
be regarded as reliable hallmarks of  Pick atrophy, and thus 
cannot be used as inclusion cirteria for its morphological 
diagnosis as implied by the Lund and Manchester groups 
[39]. Furthermore, knife-blade atrophy also cannot be re- 
garded as an inevitable criterion of Pick atrophy, because 
otherwise typical cases with mild or moderate lobar atro- 
phy have been described [18, 21, 37]. 

Former investigators [5, 18, 21, 37] stressed that layer- 
dependent neuronal degeneration was a much more con- 
stant histological feature of Pick atrophy than the inflated 
neurons and argentophilic cytoplasmic inclusion bodies. 
The neuronal loss usually follows a certain sequential pat- 
tern starting in laminae I [ 18] and IIIA, then progressiving 
via III  B to II, then to III  c and only later, if ever, to the 
deeper layers V to VII [21]. Other sequences, e.g., degen- 
eration starting in the deeper layers, have also been de- 
scribed [21]; however, they seem to be exceptional. Jakob 
[18] found involvement of lamina IV only in cases with a 
very long clinical course. Together with the lobar distrib- 
ution of the atrophy, including the striatum, cortical and 
subcortical fibrillary gliosis, spongiosis, and white matter 
atrophy, the layer-dependent neuronal degeneration has 
been demonstrated to be the most characteristic micro- 
morphological feature of Pick atrophy [18, 21]. Alto- 
gether, the aforementioned features are more constant 
than inflated cells and inclusion bodies. 

Neuronal loss, spongiosis of the upper layers, and glio- 
sis were also described as the most prominent histological 
features in FLD [6, 7, 39]. In his review Brun [7] stressed 
that the neuronal degeneration of superficial cortical lay- 
ers was the salient feature of FLD of non-Alzheimer type. 
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Mildly atrophic gyri 
Moderately atrophic gyri 
Markedly atrophic gyri 

Devastated gyri 

Neuronal changes in upper cortical layers 
Marked neuronal depletion in lower cortical layers 
Severe neuronal drop-out in upper 

and mild depletion in lower layers 
Severe neuronal depletion of all cortical layers 

Thickening of membrana limitans gliae 
Increased content of glial fibers in cortex 
Marked fibrillary gliosis of all cortical layers 

Spongiosis of upper cortical layers 

From Ref. 37 

This was also included in the consensus statement of The 
Lund and Manchester Groups [39]. 

In all our cases a similar layer-dependence of the neu- 
ronal depletion centered on the superficial laminae could 
be demonstrated. Case 1 was a typical fronto-temporo- 
basal type of lobar degeneration without Pick cells and 
bodies (see also Ref. 17). 

Subcortical gliosis, which in some cases seems to be 
anisomorphic, indicating primary white matter involve- 
ment, was also found in one of our cases. 

The aforementioned features favor a classification of 
such cases with the Pick spectrum according to Schneider 
[37], who suggested four grades of severity of the mor- 
phological changes in Pick atrophy (Table 2). The cases 
described by Brun [6, 7], Gustafson [13, I4], Neary [26, 
27], and Neary et al [28, 29], and our cases 2-5, corre- 
spond morphologically to Schneider's grades 1 and 2, 
whereas case 1 matches grade 3 (Pick atrophy without 
Pick cells and bodies). Case 6 differs from the other cases 
with regard to both a familial trait for similar neurological 
disorders and its close similarities with the ALS-Parkin- 
sonims-Dementia complex in Guam [15, 16]. There were 
even very few chromatolytic neurons, resembling Pick 
cells without Pick bodies [36]. 

Genetic studies by Lynch et al. [22] in seven members 
of a similar family with autosomal dominant inherited 
frontal lobe dementia, parkinsonism, and amyotrophy re- 
vealed a linkage to chromosome 17. Brun [6] and Gustaf- 
son [13, 14] reported positive heredity in more than 50% 
of their FLD cases. 

By means of thorough morphometric investigations of 
FTD cases, Mann and South [23] could not find a differ- 
ence between cases with or without Pick cells and Pick 
bodies. Gustafson [13] stressed that "... there were only 
small and non-systematic clinical differences between...  
FLD and Pick cases" and emphasized the "similarity be- 
tween them" [13, 14]. 

Of 16 cases of non-Alzheimer-type dementia described 
by Bergmann et al. [3], 4 were labeled as classical Pick 
and 12 as FLD cases, 4 of them with motor neuron dis- 
ease. With conventional staining the authors could not 
demonstrate Pick cells or bodies. However, immunohisto- 
chemical reactions with an antibody against Ubiquitin 
(Ub) revealed Ub-positive and tau-negative neuronal cy- 
toplasmic inclusion bodies in 9 cases either in the cortex 
or in the motor nuclei. 

In some cases of frontolobar atrophy the subcortical 
gliosis may dominate the microscopic picture in a way 

Fig. 2 A-F Main conditions 
under which frontal lobe atro- 
phy or FLD may occur. A-D 
may form a common nosologi- 
cal spectrum with certain vari- 
ations of the manifestation of 
the disease (Pick spectrum). 
Combinations of or transitional 
forms between A and F have 
been described so that there 
may also be a relation between 
A, B and F. The spongiform 
changes in A and B are usually 
marked 
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that such cases have been named progressive subcortical 
gliosis (PSG) [30, 31, 38]. In PSG cortical changes are ei- 
ther mild or missing [30, 31]. Included in the Pick spec- 
trum PSG may  represent one and typical knife-blade atro- 
phy with Pick cells and bodies the other end of  a spectrum 
that also includes severe lobar atrophy without Pick cells 
and bodies (present case 1) and FLD of  non-Alzheimer  
type. 

Atrophy of  the frontal lobe alone is an unspecific mor-  
phological  feature, wich may  occur not only in cases in- 
cluded in the aforementioned spectrum [10, i 1 ], but under 
various conditions with and without dementia (Fig, 2). In 
the Pick type o f  frontolobar atrophy the layer-dependent 
neuronal depletion pattern with spongiosis and subcortical 
gliosis, and sometimes Pick cells and bodies, are the char- 
acteristic micromorphological  features that justify creat- 
ing a separate taxonomic group for those cases. 

However,  we cannot see a convincing reason for a sep- 
arate category to be introduced for those cases with mild 
frontal or frontotemporal  atrophy and many clinical and 
pathological  features in c o m m o n  with Pick atrophy. As 
long as the etiology of  the latter remains as unknown as 
the cause of  Brun and Gustafson 's  FLD of  non-Alzheimer  
type, and we still have to follow clinical and morphologi-  
cal criteria for classification [39], FLD cases can be suffi- 
ciently classified with the Pick spectrum as grade 1 or 
grade 2 in terms of  Schneider [37], the layer-dependent 
neuronal degeneration being the most  characteristic histo- 
logical feature. 

However,  pa thology alone cannot finally resolve the 
problem of  the true nature of  the Pick spectrum of  lobar 
atrophy, because morphological  similarities do not neces- 
sarily implicate etiological homogeneity.  It is more  likely 
that the et iology of  the Pick spectrum is heterogeneous,  
because there are, at least, familial and sporadic oc- 
curences as in Atzheimer ' s  disease. Even the familial 
forms of  the latter have been shown to be genetically het- 
erogeneous [4]. Genetic analyses in the familial cases of  
lobar atrophy, such as those performed by Lynch et al. 
[22], and molecular  biological approach may  in the future 
provide further clues to the question of  what  should be 
" lumped"  and what should be "split". However,  until this 
has been done the classical designation "lobar a t rophy" 
(i.e., Pick atrophy) with its different types (frontal, tempo-  
ral, parietal, mixed frontotemporal,  basal, convexity, sym- 
metrical, asymmetrical  [21]) appears to be sufficient to 
summarize all cases of  primary circumscribed (focal) de- 
generation of  the brain, including those with frontal or 
frontotemporal predominance under a general heading. 

What  Arnold Pick described was the lobar type of  
brain atrophy, including frontal, temporal,  and parietal 
manifestations [34, 35], but neither knife-blade atrophy 
nor  inflated neurons and inlcusion bodies, which were 
added later by others (see Ref. 21). Thus, referring to 
Pick 's  type of  brain atrophy means to refer to primary de- 
generative lobar atrophy involving the white matter [35]. 
Therefore,  it seems inadequate to "consider  the Pick's  
type of  change as ... variant of  frontotemporal  atrophy" 
[39], instead o f  regarding FLD as a variant of  Pick 's  lobar 

atrophy [5, 18, 21, 37], the FTA cases [39] colTesponding 
to the mild or moderate forms of  the latter [37]. 
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