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The cingulum: from real to virtual dissection

O cíngulo: da dissecção real para a virtual

Eliasz Engelhardt1, Denise Madeira Moreira2,3, Gilberto de Sousa Alves4,5, Felipe Kenji Sudo4, Jerson Laks4,6,7

1 Cognitive and Behavioral Neurology Unit, INDC/CDA-IPUB, Institute of Psychiatry, Federal University of Rio de Janeiro (UFRJ), Rio de Janeiro, RJ, Brazil.
2 Neuroradiology Unit, INDC, Federal University of Rio de Janeiro (UFRJ), Rio de Janeiro, RJ, Brazil.
3 Radiology Service Pro-Cardiac Hospital, Rio de Janeiro, RJ, Brazil.
4 Center for Subjects with Alzheimer’s Disease and Related Disorders (CDA), IPUB, Federal University of Rio de Janeiro (UFRJ), Rio de Janeiro, RJ, Brazil.
5 Department of Internal Medicine, Federal University of Ceará (UFC), Fortaleza, CE, Brazil.
6 Center for the Study and Research in Aging, Vital Brasil Institute, Niterói, RJ, Brazil.
7 Postgraduate Program in Translational Biomedicine – Biotrans, Unigranrio University, Rio de Janeiro, RJ, Brazil.

Address for correspondence: Dr. Eliasz Engelhardt. E-mail: eliasz@centroin.net.br

The cingulum is a prominent assemble of fibers, 
being the largest tract of the limbic system, related 
to attention, memory and emotional integration.1 It 
is constituted by two segments – the superior (supra-
callosal), and the inferior (hippocampal), with short 
fibers that connect nearby parts of the cingulate gyrus, 
and adjacent areas of the medial frontal (superior, pa-
racentral), parietal (paracentral, precuneus), occipital 
(cuneus, lingual, fusiform) and temporal (lingual, fu-

Figure 1. Meynert’s “real dissection” of the human brain (Meynert, 1884 
– Figure 18).4 Arrows point to the two segments: a = superior 
(supracallosal) (c.c.c) (with subgenual and retrosplenial parts), b = inferior 
(hippocampal) (not labeled).

Figure 2. Cingulum tractography – a “virtual dissection” (adapted from 
Engelhardt and Moreira, 2008, with permission of the RBN [2008;44(4):19-
34]). Arrows point to the two segments: a = superior (supracallosal) (with 
subgenual and retrosplenial parts), b = inferior (hippocampal).

siform) areas, and long fibers that may extend from 
the subcallosal gyrus to the uncus.2 The cingulum 
(Zwinge) was first described and depicted by Burdach,3 
and a fine macrodissection of the tract (Cingulum – 
Figure 18) was provided by Meynert4 (Figure 1). The 
first studies of the bases for the tractography techni-
que appeared in 1992, and virtual dissection was im-
plemented in the following years.5 A tractographic 
study of the cingulum is here presented (Figure 2).
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