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Introduction: 
 
The larger of the two components comprising the lenticular nucleus, the putamen is the 
first to be visualized when viewing coronal sections proceeding rostral to caudal. It lies 
ventrolateral to the caudate and begins to be visualized caudal to the first views of the 
caudate. 
 
 

   
 

This schematic drawing taken from Carpenter’s Core Text of Neuroanatomy depicts the 
relationship between the putamen and the caudate.  Note the continuity of the putamen 

and the head of the caudate nucleus rostroventrally (Carpenter 327). 
 
 
 

Gray’s Anatomy provides a noteworthy description of the nucleus lenticularis: 
 

Upon making a transverse vertical section through the middle of the 
nucleus lenticularis, it is seen to present two white lines, parallel with 
its lateral border, which divide it up into three zones, of which the outer 
and largest is of a reddish color, and is known as the putamen, while 
the two inner are paler and of a yellowish tint, termed the globus 
pallidus (Gray 663). 
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The schematic to the left, taken from 
Gray’s Anatomy, depicts the corpus 
striatum and surrounding structures as seen 
on horizontal section.  Note the striatal cell 
bridges “connecting” the caudate and the 
putamen (Gray 663). 
 
 

 
 

The above schematic taken from Kahle’s 
Color Atlas of Human Anatomy 
demonstrates the relative location of the 
neostriatum within the brain (Kahle 195). 

 
 
 
Boundaries: 
 
i. As the putamen begins as an oval, at first abutting on the ventrolateral surface of the 
caudate, care was taken to define the structure clearly on its medial aspect by following 
its shape, and fitting it into the lateral aspect of the caudate. As the structure is followed 
caudally, first the anterior limb of the internal capsule separates it from the caudate, then 
the nucleus accumbens, followed by the globus pallidus, which becomes its most medial 
boundary.  Again, following the shape of the structure from slice to slice a cut-off point 
was established between the nucleus accumbens and the putamen. The external medullary 
lamina of the globus pallidus provided such delineation as it began as the medial 
boundary of the putamen. 
 
ii. The ventral boundary of the putamen is first noted as the anterior commissure and later 
as part of the anterior perforated substance. Similarly, care was taken not to include the 
perforated substance, closest in appearance to the ventral putamen tissue, and it was 
decided to "define" the ventral borders as the same level and continuing the line marking 
the sharp separation between the globus and its ventral border in areas where the anterior 
perforated substance was present. 
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iii. As a small amount of white matter separates the lateral aspect of the putamen from the 
claustrum, it became important to recognize the presence and shape of this structure so as 
not to identify it as putamen.   
  
iv. Dorsally, the putamen is well-separated from the caudate by part of the anterior, then 
posterior, limb of the internal capsule. As previously noted, any "projections" or tissue 
"bridges" between the caudate and putamen were included as part of the caudate.   
 
v. It was also important to note the progressive change in the shape of the putamen, 
progressing in a caudal direction.  As the putamen progresses from an oval structure to a 
quadrangle and then a linear structure, an effort was made to ensure that these changes 
took place gradually in order to eliminate the inaccuracy that would result from a large 
shape discrepancy between two successive slices, only half a millimeter apart. It was also 
decided to actively seek and exclude the optic fibers running directly ventral to the 
putamen in its caudal views. 
 
vi. Tracing was stopped when the putamen could no longer be accurately visualized. 
 
 
 
Terminology: 
 
As many authors refer to the basal ganglia with a variety of names, it is useful to be 
aware of various naming conventions. 
 
Caudate nucleus  
Putamen nucleus  

Neostriatum 

Globus pallidus  Paleostriatum 

Corpus 
Striatum 

 
Putamen 
Globus pallidus 

Lenticular 
Nucleus 

 
 
Note: Due to cytoarchitectural and histochemical similarities between the caudate and the 
putamen, some authors include the nucleus accumbens as part of the neostriatum.  The 
nucleus accumbens was formerly referred to as the nucleus accumbens septi, which 
literally means the nucleus that “leans against the septum” (Martin 278).   
 
Other authors prefer to divide the components of the basal ganglia into input, output and 
intrinsic nuclei.  Under this naming convention, the caudate, putamen and the nucleus 
accumbens collectively comprise the input nuclei (Martin 269). 
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Figures: 
 
The figures that follow provide examples of the putamen as seen on the T1-weighted 
image.  Appearing in pairs, these figures help to demonstrate the putamen in the coronal 
plane.  The first figure represents examples of important anatomical landmarks, while the 
second figure illustrates the boundaries of the putamen as it was traced in the coronal 
plane.  
 
 
 
 
The putamen is first seen on coronal 
section as a small oval-shaped structure.  
Note how it forms a connections to the 
caudate nucleus with its extensions.  These 
extensions are referred to as strial cell 
bridges. 
 

 

 
 
 
At this level, the rostrum of the corpus 
callosum is thick and clearly visable 
(Duvernoy 91).   
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The striatal cell bridges between the caudate 
and putamen initially appear as extensions 
of the caudate (Duvernoy 93). 
 
 

 
As one moves posteriorly, these connections 
seem to become part of the putamen 
(Duvernoy 95). 
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Moving posteriorly in the coronal plane, 
the rostrum of the corpus callosum 
becomes less visible and the nucleus 
accumbens comes into view connecting the 
caudate and the putamen (Duvernoy 95). 
 

 

 

 

 
 
 
As one moves in a posterior fashion, the 
nucleus accumbens can no longer be seen 
on coronal section.  In the area once 
occupied by the nucleus accumbens, the 
pars lateralis of the globus pallidus can 
now be seen.  Continuing posteriorly, the 
pars medialis of the globus pallidus also 
comes into view (Duvernoy 105). 
 

 
 

 
 
As the globus pallidus becomes visable, the 
lateral medullary lamina can be seen in the 
coronal plane.  It is this lamina which 
serves as the medial border of the putamen 
and the lateral border of the globus 
pallidus. 
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As the globus pallidus comes into full view, the anterior limb of the internal capsule 
thickens and the anterior commissure presents as a clear, distinct arch (Duvernoy 109). 
 

  
 
 
 
 
Moving posteriorly, the anterior 
commissure diminishes on coronal section.  
At this level, the genu of the internal 
capsule separates the caudate nucleus from 
the neighboring putamen and globus 
pallidus (Duvernoy 115). 
 

 

 
 
 
The putamen is bordered laterally by the 
external capsule.  This white matter tract 
serves to separate the putamen from the 
claustrum which is not always visible on 
MRI. 
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In regions posterior to where the anterior commissure is visible, the thalamus comes into 
view.  At this level both mamillary bodies can be seen.  Note the elongated shape of the 
putamen as seen on coronal section (Duvernoy 121). 
 

  
 
 
 
 
The remainder of the putamen is visualized 
as the nucleus rubor comes into view 
coronally (Duvernoy 129).  Note the level 
of the hippocampus, the alveus and the 
parahippocampal gyrus on this section. 
 

 

 
 
 
Visualization of the putamen on MRI ends 
along with the appearance of the medial 
and lateral geniculate bodies of the 
thalamus (Duvernoy 131). 
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The figure on the right shows an example 
of how BRAINS2 uses the coronal traces to 
allow the user to visualize the boundaries 
of a structure in other planes.  Traces 
created in the coronal plane “telegraph” 
crosses into the axial plane, creating a 
transaxial view of the borders of the 
putamen. 

 
 

 

 
 
The figure on the left demonstrates the 
utility of the telegraphed crosses in 
BRAINS2 to allow for a sagittal 
presentation of the putamen’s borders. 
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