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Summary. The thalamostriatal projections are largely 
neglected in current reviews dealing with basal ganglia 
function. In the past few years, however, several studies 
have re-evaluated these projections and have postulated 
their implication in more complex tasks within the basal 
ganglia organization. In this review, we try to focus on 
the morphological and functional importance of this 
system in the basal ganglia of the rat, cat and monkey. 
Special attention is paid to the thalamus as an important 
place for interaction between the input and the output 
systems of the basal ganglia through the thalamostriatal 
projections. Thus, we stress on the overlapping thalamic 
territories between the thalamic projection of the output 
nuclei of the basal ganglia and the thalamostriatal 
neurons. Our experimental data support the existence of 
several thalamic feedback circuits within the basal 
ganglia functional design. Finally, some considerations 
are provided upon the functional significance of these 
thalamic feedback circuits in the overall organization of 
the basal ganglia in health and disease. 

Key words: Thalamostriatal projections, Basal ganglia, 
Thalamus, Rat, Cat, Monkey, Parkinson's disease 

Introduction 

The basal ganglia form a group of subcortical 
structures that are involved in the control of movement 
as well as in cognitive and emotional tasks and the 
execution of context-dependent aspects of behavior 
(Graybiel, 1995; Schultz, 1997; Smith et al., 1998a; 
Mengual et al., 1999; Mink, 1999). The basal ganglia 
comprise several interconnected nuclei in the forebrain, 
diencephalon and midbrain, and their major output is 
directed to the cerebral cortex via the thalamus (Mink, 
1999) (Figs. 1-3). In fact, they are involved in great loop 
circuits in which cortical and other afferent systems can 
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be brought back onto the frontal cortex after a sequential 
polysynaptic arrangement between the input and the 
output nuclei of the basal ganglia (Mengual et al., 1999) 
(Figs. 1-3). The striatum is the main input nuclei of the 
basal ganglia and it receives a wide variety of cortical- 
connections. In addition to the cerebral cortex, the 
thalamus constitutes another important source of 
excitatory inputs to the striatum (Parent, 1986; Alheid et 
al., 1990; Mengual et al., 1999). The thalarnostriatal 
projections were firstly demonstrated in humans by Vogt 
and Vogt (1941) (Parent, 1986) and since then they have 
been described in the majority of mammalian species 
(Tanaka et al., 1986; Heras et al., 1997). This striatal 
afferent system appears to be almost exclusively 
ipsilateral and it innervates the whole striatum (caudate 
nucleus and putamen), including its most ventral and 
medial region, the nucleus accumbens (Parent, 1986; 
Alheid et al., 1990). 

Despite being certainly a major source of excitatory 
afferents to the basal ganglia, the analysis of the 
morphological and physiological properties of the 
thalamostriatal connections has received much less 
attention than the study of the corticostriatal system 
(Smith et al., 1998a). In fact, the former connections 
have been systematically neglected in all classical 
models of basal ganglia organization (Penney and 
Young, 1983; Albin et al., 1989; Alexander and 
Crutcher, 1990; DeLong, 1990; Lang and Lozano, 1998), 
whereas only very recently they have been timidly 
included in some functional models of these structures 
(Levy et al., 1997; Lozano et al., 1998; Smith et al., 
1998a,b; Mink, 1999). Interestingly, physiological and 
clinical studies point to the thalamus as a key structure 
within the neural circuitry of the basal ganglia (Marsden 
and Obeso, 1994; Albin et al., 1995; Schneider and 
Rothblat, 1996; Wichmann and DeLong, 1996; Mengual 
et al., 1999). Thus, one may expect that this system of 
striatal afferents is playing a significant role in the 
overall organization of the basal ganglia response. The 
goal of this review is to make a brief survey on the 
thalamostriatal system in mammals. Special attention 
will be paid to the thalamus as an important place for 
interaction between the input and the output systems of 


















