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In recent years several papers have shown that different verbal and non-verbal 
semantic categories can be selectively disrupted by brain damage and that 
consistent anatomical localizations correspond to each category-specific seman
tic disorder. 

This paper aims to suggest that the brain regions typically damaged i"n a 
given type of category-specific semantic disorder might be critically involved in 
processing the kind of information which mainly contributes to organizing that 
semantic category and to distinguishing among its members. 

This general hypothesis is discussed taking into account: (a) comprehension 
and production of object names (nouns) and of action names (verbs) in 
agrammatic and in anomic aphasic patients; (b) verbal and non-verbal identifi
cation of body parts; (c) verbal and non-verbal identification of living beings 
and of man made artefacts. 

Introduction 

The cerbral cortex is a very heterogeneous structure, characterized by an 
important division of labour among its various parts (see Hecaen and 
Lanteri-Laura, 1977 for survey). 

Up until quite recently, however, it was generally held that this 
heterogeneity only concerned mechanisms subserving the different brain 
functions (i.e. the analysis of sensory information, the planning and 
execution of the motor response, the processing of various aspects of 
language and so on) but not different realms of knowledge acquired through 
these mechanisms. In the last ten years a selective impairment of different 
categories of knowledge, either in the semantic-lexical system or in moda
lity-specific components of semantic memory has been demonstrated by the 
detailed neuropsychological study of single patients. Furthermore, an 
analysis of the parts of the cerebral cortex selectively damaged in these 
patients suggests that a certain relationship may exist between realms of 
semantic knowledge disrupted by the lesion and localization of brain 
mechanisms which could have critically contributed to their acquisition and 
storage. 

In this review neuropsychological investigations which have demon
strated the selective impairment of a few well defined semantic categories, 
will be described and the following selective semantic disorder specifically 
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discussed: (a) comprehension and production of object names (nouns) and 
of action names (verbs) in agrammatic and in anomie aphasic patients; (b) 
verbal and non-verbal identification of body parts; (c) verbal and non
verbal identification of living and non-living beings. 

1. Disorders in Production and Comprehension of Object Names and 
Action Names in Aphasia 

Since the late nineteen-sixties, clinical data have suggested that a different 
impairment of nouns and verbs occurs in anterior (non-fluent) and posterior 
(fluent) clinical forms of aphasia. Goodglass et ai. (1966) noticed, for 
example, that fluent aphasics are more impaired in naming objects (produc
ing nouns) than in naming actions (producing verbs), whereas non-fluent 
aphasics show the opposite pattern of impairment. This double dissociation 
was then further investigated focusing attention on agrammatic patients 
(within non-fluent aphasics) and on anomie patients (within fluent apha
sics). Thus, Meyerson and Goodglass (1972), Marin et ai. (1976) and Miceli 
et ai. (1983) noticed that agrammatic patients tend to omit main (root) 
verbs, whereas Benson (1979) stressed the selective difficulty met by anomie 
patients in the selection and appropriate use of nouns. In group studies 
Miceli and coworkers have shown: (a) that agrammatic patients are more 
impaired in naming actions than objects, whereas anomie patients show the 
reverse pattern of impairment (Miceli et ai., 1984); and that the same kind of 
dissociation can be observed in comprehension of nouns and verbs (Miceli et 
ai., 1988). 

In single case studies. McCarthy and Warrington (1985) have observed a 
selective impairment in comprehending and naming verbs in an agrammatic 
patient and have attributed this defect to a degradation of the semantic 
representation of the category "action names", whereas Zingeser and 
Berndt (1988) have described an anomic patient who presented a selective 
difficulty in producing nouns both in the oral and in the written modality. 

The existence of a double dissociation between disruption of action 
names in anterior (agrammatic) patients and degradation of object names in 
posterior (anomie) patients is therefore well established. Tentative interpre
tations can be advanced to explain this double dissociation. The hypothesis 
that we suggest consists in searching in the anterior and in the posterior parts 
of the brain for some general mechanism which could playa critical role in 
the acquisition of the semantic representations of action names and, 
respectively of object names. 

The well known dichotomy between the posterior parts of the brain 
which are substantially involved in operations of sensory analysis and the 
anterior parts which are mainly involved in operations of motor planning 
and of motor execution may be of relevance. This suggested to Geschwind a 
"neurological model" of naming, which seems much more appropriate for 
naming objects than for naming actions. According to Geschwind (1967) 
aphasic anomia results from damage to the angular gyrus (roughly placed at 
the core of the posterior part of the left hemisphere) because a large variety 
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of sensory information converges in this region. This sensory convergence 
could supply the subject with the "attributes" necessary to arouse the verbal 
label corresponding to the semantic representation of the perceived object. 

The Geschwind's model, originally proposed to explain every aspect of 
aphasic anomia, stressing the role of sensory attributes in establishing the 
semantic representation of objects, could, indeed, explain why anomic 
patients are particularly impaired in producing the comprehending object 
names. A similar model, stressing the importance of motor schemata in 
constructing the semantic representation of actions could explain why 
anterior (agrammatic) aphasic patients are more impaired in producing and 
comprehending action names than in naming objects and comprehending 
object names. 

If this interpretation is correct we should, therefore, admit that the 
semantic representation of objects should chiefly rely upon the synthesis of 
their sensory attributes (processed by the posterior parts of the brain), 
whereas the semantic representation of actions would mainly result from the 
acquisition of motor schemata (elaborated by the anterior parts of the 
brain). 

2. Identification of Body Parts in Brain-Damaged Patients 

The hypothesis that body parts may have a special status within the various 
domains of semantic knowledge and that their identification may be 
selectively affected by brain injury, has been repeatedly raised during the 
history of neuropsychology. 

The kind of impairment more frequently observed in a pure form in 
brain-damaged patients seems to concern the capacity to point proposi
tionally to single parts of the body, both on verbal request and on imitation. 
This kind of neuropsychological impairment (which is usually labeled 
"autotopoagnosia") was first described by Pick (1908, 1922) and contri
buted to the development of popular (although fuzzy) concepts, such as 
those of "body schema" (Head, 1920) and of "body image" (Schilder, 
1935). In more recent years, De Renzi and Fag1ioni (1963), De Renzi and 
Scotti (1970), Poncet et al. (1971) and Ogden (1985) have given detailed 
descriptions of patients presenting the following general characteristics (1) 
very mild language disorders, without important defects in naming or 
pointing to isolated parts of the body; (2) severe difficulties in finding single 
parts of their own body, of the body of the examiner or of a schematic 
model, both on verbal request and on imitation; (3) presence of an 
important lesion of the left parietal lobe. Some of these patients also 
presented similar difficulties in pointing to parts of complex objects, such as 
a bicycle or a car, but in at least one patient (Ogden, 1985) these disorders 
were quite specific for the human body, since the capacity to identify parts 
of complex objects or parts of animals' bodies was completely intact. 
Furthermore, a similar dissociation between a greater impairment in 
pointing to body parts and a better performance in pointing to parts of 
animals' bodies or to parts of instruments had already been observed in two 
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patients by AssaI and Buttet (1973). Taken together, all these data confirm 
the existence of a semantic representation of the human body, subserved by 
specific brain mechanisms and selectively disorganized by injuries encroach
ing upon the left parietal lobe. This impairment would selectively affect 
tasks based upon knowledge of the spatial relationships existing among the 
various parts of the human body. As for the basic mechanisms localized in 
the parietal lobe and involved in the construction of this semantic represen
tation of the human body, they could be easily identified in somato-sensory 
integration mechanisms, housed in the anterior parts of the parietal lobe and 
always considered as the source of the raw data upon which the schematic 
representation of the human body could be constructed. 

3. Disorders in Identification of Living and Non-Living Beings in 
Brain-DaInaged Patients 

The last group of category-specific semantic disturbances that we intend to 
discuss in this paper can be considered as the most surprising and the most 
recently discovered. It refers to the double dissociation between inability to 
recognize animals, flowers, fruits (and food), described by several authors in 
patients with herpes simplex encephalitis (Radcliff and Newcombe, 1982; 
Warrington and Shallice, 1984; Sartori and Job, 1988; Silveri and Gainotti, 
1988) and a prevalent impairment in the identification of non-living things 
(vehicles, clothing, furniture and other kinds of manufactured articles 
described by Warrington and McCarthy (1983, 1987)) in patients with 
extensive lesions of the left fronto-parietal cortex. The first of these 
category-specific semantic disorders is the most striking for at least three 
reasons: (1) the discrepancy between identification of living and non living 
beings is often very clear; (2) this category specific semantic impairment is 
often observed in patients showing no defect of language functions or of 
visual-perceptual analysis; (3) the same defect can be observed with similar 
characteristics in different modalities, using both verbal and non-verbal 
tasks. 

Thus, if a patient is unable to name the picture of a banana, he is usually 
also unable to give a verbal description of the word "banana", to draw by 
memory a banana or to color in yellow the black and white picture of a 
banana. The only information that these patients are usually able to give 
concerns the superordinate category to which the living item belongs 
("banana is a fruit"), but they generally fail to retrieve the attributes which 
typically define this item. This pattern of impaired and spared information 
has been attributed to a disruption of the structural description, i.e. to a loss 
of information concerning the figural characteristics of category members 
(Humphreys et at., 1988; Sartori and Job, 1988). 

According to this interpretation, identification ofliving beings could be 
particularly difficult in these patients since identification of members 
belonging to different categories of living beings (such as animals, fruits, 
flowers and so on) may critically depend upon this structural description, i.e. 
subtle perceptual (and mainly visual) features. For example, the distinction 
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between a strawberry, a blackberry and a raspberry crucially depends upon 
subtle differences in color, shape and taste of these different kinds of berries. 
A very different set of features are usually used to distinguish items 
belonging to various categories of manufactured articles (non-living items) 
since in this case functional information is much more relevant than 
perceptual attributes. 

These arguments concerning the critical role played by perceptual (and 
mainly visual) attributes in the identification of living beings and, respecti
vely, by functional features in the identification of inanimate objects (and 
above all of man made articles) could, perhaps, allow us to establish a link 
between the semantic categories selectively disrupted by the lesion, the 
localization of the underlying brain injury and the brain mechanisms which 
could have critically contributed to the acquisition of the disrupted semantic 
category. The anatomical localization of lesions provoking a· category
specific semantic disturbance for living beings seems rather typical, since 
almost all instances of this disorder reported in the neuropsychological 
literature had made a partial recovery from herpes simplex encephalitis. 
Now, since this disease typically impairs the temporo-limbic structures of 
both hemispheres (Esiri, 1982; Damasio and Van Hoesen, 1985; Bakchine et 
at., 1986) these structures should house a mechanism critically involved in 
the acquisition of high level visual information necessary to correctly 
identify different categories ofliving beings. This hypothesis is supported by 
the fact that bilateral removal of the temporal lobes provokes both in 
animals (KlUver and Bucy, 1939) and in man (Lilly et at., 1983; Bakchine et 
at., 1986) a disorder of visual recognition, which has been exhaustively 
investigated by Mishkin and coworkers (Mishkin, 1982; Mishkin and 
Appenzeller, 1987). According to these authors, this form of "visual 
agnosia" is due to disruption of functions of identification, learning and 
assignment of biological significance to complex visual stimuli, mainly 
subserved by amygdala and hippocampus. 

If we pass, now to the localization of brain injuries which preferentially 
impair identification of non-living things (i.e. of man made artefacts) we see 
that these lesions severely damage the fronto-parietal regions of the left 
hemisphere (Warrington and McCarthy, 1983, 1987). A possible link 
between the anatomical locus of lesions producing this prevalent impair
ment of non-living things and the neurophysiological mechanisms involved 
in the acquisition of these categories of knowledge could consist in the fact 
that in the fronto-parietal areas of the brain are mainly represented somato
sensory and motor functions. 

It is, therefore, possible to assume that the categories of man made 
articles could be chiefly subserved by the fronto-parietal regions of the brain 
because knowledge of these categories is at least in part based upon 
handling, manual use, or, in any case, physical contact and concrete 
utilization of these objects. 

This interpretation is also supported by the observation of Warrington 
and McCarthy (1987) that knowledge of small manipulable objects was 
more impaired in their patient than identification of large "out-door" 
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objects. It must be acknowledged, on the other hand, that the dissociation 
between identification ofliving and non-living beings is much less impressive 
in these patients than in those presenting a category-specific semantic 
impairment for living beings. Furthermore, since both patients reported by 
Warrington and McCarthy (1983, 1987) presented a global aphasia, it is 
perhaps more correct to say that identification ofliving beings was in them 
relatively spared, rather than saying that identification of man made 
artefacts was selectively impaired. 

The views expressed in this paper have the status of a preliminary very 
tentative hypothesis and must be considered with caution, to avoid the risk 
of premature, naive generalizations. However, these viewpoints are well in 
line with some basic assumptions of contemporary connectionistic models 
(Ballard, 1986; Churchland and Sejnowski, 1988). According to these 
models, information processing and storage are not separated, but closely 
intertwined in a network, since information is stored as a pattern of activity 
in the connections between the units of the network processing the same 
information. They hypothesis that the representations of different semantic 
categories might be closely intertwined with the neurophysiological mechan
isms which have critically contributed to their acquisition seems, therefore, 
well in line with these basic assumptions and needs to be tested with further, 
more rigorous, prospective investigations. 
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