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Anatomic Moment

Limbic System Anatomy: An Overview

Leighton P. Mark,"? David L. Daniels,' Thomas P. Naidich,” and Jessica A. Borne'

The anatomy of the limbic system has become
more relevant due to the development of high
resolution and functional magnetic resonance
(MR) imaging. This review is the first of a series
of Anatomic Moments designed to highlight se-
lected features of limbic system anatomy in order
to facilitate their application to MR interpretation.
Limbic system terminology of early anatomists
was largely descriptive (Table 1), but the nomen-
clature used in this series will follow that of recent
authors (Table 2) (1-7).

In accordance with the curvilinear development
of the cerebral hemispheres (Fig. 1), the struc-
tures of the limbic lobe form a series of “nested”
)-shaped curves (Fig. 2).

The widest curve is formed by the large limbic
gyrus which is designated as 1) the parahippo-
campal gyrus where it forms the medial-most
surface of the temporal lobe, 2) the isthmus of
the cingulate gyrus where it lies posterior and
inferior to the splenium of the corpus callosum,
3) the cingulate gyrus where it lies superior to the
corpus callosum (Fig. 3), and 4) the subcallosal
area where it lies inferior to the genu and rostrum
of the corpus callosum.

Nested within the limbic gyrus is a long )-

TABLE 1: Limbic system terminology

shaped sulcus (Fig. 2) designated as 1) the hip-
pocampal fissure where it lies superior to the
parahippocampal gyrus, and 2) the callosal sulcus
where it lies inferior to the cingulate gyrus
(Fig. 3).

Nested within this )-shaped sulcus is another )-
shaped structure formed by 1) the dentate gyrus
and hippocampus in the temporal lobe (Figs. 2
and 4), 2) the hippocampal tail which consists of
thin gray and white matter structures located just
posterior and inferior to the splenium of the
corpus callosum (Fig. 5), and 3) the supracallosal
gyrus which is located inferior to the callosal
sulcus. The supracallosal gyrus is intimately ap-
plied to the upper surface of the corpus callosum,
and contains gray matter termed the indusium
griseum (Fig. 3) and thin white matter bundles
designated the medial and lateral longitudinal
striae.

The smallest )-shaped structure is formed by
1) the fimbria, which is a thin white matter struc-
ture that is superior to the dentate gyrus, and 2)
the fornix, which forms from the fimbria and then
extends anteriorly and inferiorly to reach the
mamillary bodies (Fig. 2).

TABLE 2: The limbic system

Amygdala = almond shape
Cingulate = partly encircling
Dentate = teethlike

Fornix = archlike

Griseumn = gray

Hippocampus = sea serpent
Indusium = membranous, flimsy
Limbic = marginal

Uncus = hook shape

Limbic lobe
Limbic gyrus—Ilarge gyrus consisting of parahippocampal gyrus, isth-
mus of the cingulate gyrus, cingulate gyrus, and subcallosal area
Broca's intralimbic gyrus—Ilong gyrus consisting of the hippocampus
proper, dentate gyrus, and indusium griseum

Subcortical structures
Amygdala, habenula, mammillary body, septal nuclei, and portions of
the thalamus, hypothalamus, and midbrain
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Fig. 1. Schematic showing
the curvilinear development of
the cerebral hemisphere.

Fig. 2. A, Drawing of the medial
aspect of the brain showing compo-
nents of the limbic area. The thalamic
area is not illustrated. (Modified with
permission from Nieuwenhuys et al
(7).)

B, The limbic lobe can be thought
of as a series of “nested” )-shaped
structures, as illustrated by the col-
ored lines.

C, The parahippocampal gyrus in
the temporal lobe is continuous with
the cingulate gyrus superior to the
corpus callosum (purple curve). The
hippocampal fissure in the temporal
lobe forms the callosal sulcus inferior
to the cingulate gyrus above the cor-
pus callosum ( green curve). The hip-
pocampus and dentate gyrus, which
are positioned superior to the hippo-
campal fissure in the temporal lobe,
form the indusium griseum (yellow
curve) which lie on the superior sur-
face of the corpus callosum but below
the callosal sulcus. The innermost
curve (blue curve) consists of the fim-
bria giving rise to the fornix. Some of
these structures are color-coded in
Figures 3-5.
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Fig. 3. The indusium griseum, a very thin
layer of gray matter lying on the superior
surface of the corpus callosum is shown in a
surface coil coronal T2-weighted MR image
(field of view = 2) of the corpus callosum of
a specimen. The small callosal sulcus lies just
above the indusium griseum and below the
cingulate gyrus.

Fig. 4. An overview of the relationship of
the hippocampus to surrounding structures
on a routine clinical coronal T2-weighted MR
image of the temporal lobe. The hippocampus
is readily demonstrated when the coronal im-
age includes the red nucleus. The hippocam-
pus is positioned immediately inferior to the
temporal horn of the lateral ventricle. The
anatomy of the inferior surface of the temporal
lobe is also consistently shown on coronal
images. The parahippocampal gyrus, which
forms the most medial aspect of the inferior
surface of the temporal lobe, is separated from
the lateral occipitotemporal gyrus by the col-
lateral sulcus. The occipitotemporal sulcus
separates the lateral occipitotemporal gyrus
from the inferior temporal gyrus, which also
forms the inferiormost aspect of the lateral
surface of the temporal lobe.

Fig. 5. The hippocampal tail is seen as a
triangular wedge of gray matter located im-
mediately inferior to the splenium of the cor-
pus callosum in a surface coil sagittal T2-
weighted MR image (field of view = 3) of a
specimen. The hippocampal tail extends
around the splenium to form the indusium
griseum just above the corpus callosum.
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