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Anatomic Moment

The Fornix

Leighton P. Mark,' David L. Daniels,' and Thomas P. Naidich?

The fornix, which is readily demonstrated by
magnetic resonance (MR), is an arch-shaped’
major white-matter tract of the limbic system.
The curvilinear configuration (Fig 1) of the fornix
is similar to the shape of the other components
of the limbic system (2).

The main parts of the fornix are the crura, the
commissure, the body, and the columns (Fig 1).
Each crus (Fig 2) arises from the fimbria, which
is a fringe-like medial extension of the alveus in
the temporal lobe that extends backward and
diverges from the hippocampeal tail (3). The crura
arch under the splenium of the corpus callosum
and form part of the anterior-inferior medial wall
(Fig 3) of the atria of the lateral ventricles (4).
The crura are connected by the psalterium” or
commissure of the fornix (Figs 1 and 2). More
anteriorly, the crura converge toward the midline
to form the body of the fornix, which is attached
to the inferior surface of the septum pellucidum
(Fig 4). Just above the foramen of Monro, the
body of the fornix separates into columns, which
curve inferiorly and divide at the level of the
anterior commissure, with many of the fibers
extending to the mamillary bodies (Figs 1 and 5).

The fornix is the primary efferent system from
the hippocampus. The fibers of the fornix origi-
nate from the cornu ammonis, the subiculum,
and the dentate gyrus. These fibers traverse the
alveus and converge to form the fimbria, which
thicken to become the fornix. Some fibers of the
fimbria extend over the splenium of the corpus
callosum to contribute to the supracallosal gyrus,
the dorsal fornix, and septum pellucidum gray
matter. The columns of the fornix divide at the
level of the anterior commissure (Figs 1 and 2)
with approximately 25% of the columnar fibers
forming precommissural fibers extending to the
septal, lateral preoptic, diagonal band and anterior

hypothalamic nuclei (6). The remainder of the
columnar fibers form postcommissural fibers be-
hind the anterior commissure projecting predom-
inantly to the mamillary bodies, though some of
the fibers project to the midbrain tegmentum, the
anterior thalamic nucleus, and the bed nucleus of
the stria terminalis (7).

The arched fornix and adjacent structures are
easily seen on sagittal T1-weighted MR images
(Fig 6). The body of the fornix is located below
the septum pellucidum and body of the lateral
ventricles. The commissure of the fornix is posi-
tioned beneath the posterior aspect of the corpus
callosum. The cistern of the velum interpositum
lies beneath the body and commissure of the
fornix (Fig 7). In MR, the direction of the fornical
displacement is useful to locate masses. The
fornix would be displaced superiorly by a mass
in the cistern of the velum interpositum (Fig 8)
and inferiorly by a mass in the body of the lateral
ventricle.
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3 Fornix means arch or brothel. In Roman times prostitution was practiced under the archways that opened onto the streets. The word fornicate,
which is derived from the word fornix, therefore, means “to go under the arch” (1).

* Psalterium or lyra refers to its resemblance to the harp (5).
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Fig. 1. Arch-like configuration of the for-
nix positioned under the corpus callosum.
The crura of the fornix are connected by the
psalterium, or commissure, of the fornix
under the posterior aspect of the corpus
callosum. The columns of the fornix divide
into fibers that traverse anterior and poste-
rior to the anterior commissure to form the
precommissural and post-commissural for-
nix fibers, respectively. The postcommis-
sural fibers project to the mamillary bodies.
Some fibers project to the anterior thalamic
nucleus (adapted from Nieuwenhuys et al

(6)).

Fig. 2. The fornix as viewed from above.
The fimbria thickens to form the crus of the
fornix, which diverges from the axis of the
hippocampal tail. The crura, which are con-
nected by the psalterium, converge toward
the midline to form the body of the fornix.
The fornix divides into the pre- and
postcommissural fibers at the level of the
anterior commissure (adapted from Nieu-
wenhuys et al [6]).
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Fig. 3. Coronal anatomic section through
the posterior fornix, as indicated on the
smaller reference image, showing the crura
of the fornix, which help form the anterior-
inferior medial borders of the atria of the
lateral ventricles.

Fig. 4. Coronal anatomic section with a
smaller companion reference drawing shows
the midline position of the body of the fornix,
which attaches to the inferior surface of the
septum pellucidum.

Fig. 5. High resolution (field of view, 4
cm) sagittal T2-weighted MR image of a
specimen showing the postcommissural fi-
bers of the fornix extending to the mamillary
body. Also shown is the mamillothalamic
tract projecting superiorly away from the
mamillary body.



1358 MARK

Fig. 6. Sagittal T1-weighted clinical MR
image shows the fornix positioned below the
lateral ventricle (volume averaged with the
septum pellucidum) but above the cistern of
the velum interpositum, which is traversed
by the internal cerebral vein.

Fig. 7. Sagittal schematic showing the
body of the fornix positioned inferior to the
septum pellucidum. More anteriorly, how-
ever, the arching fornix is located posterior
to the septum pellucidum. The cistern of the
velum interpositum is inferior to the body of
the fornix but above the third ventricle. The
choroid plexus (red) is illustrated at the up-
per aspect of the third ventricle. The green
arrow indicates the position of the foramen
of Monro. The postcommissural fibers of the
fornix extend posterior to the anterior com-
missure but anterior to the foramen of
Monro.

Fig. 8. T1-weighted sagittal MR image
demonstrates superior displacement of the
fornix by a cyst in the cistern of the velum
interpositum.
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