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Technical Note

High-Field, High-Resolution MR Imaging of the
Human Indusium Griseum

Tsutomu Nakada

Summary: The human indusium griseum (1G), the paired
dorsal continuation of the hippocampus, was investigated
with high-field (3.0T) MR imaging. The |G was clearly vis-
ible in 16 out of 20 healthy volunteers. The most common
pattern was a single lateralized strip. The classical neu-
roanatomic pattern of paired symmetric strips along the
midline was found in one case. The study clearly demon-
strates that diminutive, hitherto overlooked structuressuch
as the |G now can be readily investigated in vivo by non-
invasive high-field MR imaging.

The indusium griseum (I1G), a dorsal extension
of the hippocampus, forms a symmetric pair of nar-
row strips of gray matter running caudal-rostrally
along the dorsal aspect of the corpus callosum in
the subcingulate region (1-5). In rodents, the IG
retains the neuronal subtypes and lamination pat-
terns of the hippocampus, and is considered to play
an important role as an outpost of the hippocampus.
In humans, however, neurons in the |G are loosely
organized, and their connectivity is not clearly de-
fined. This apparent lack of organization is often
cited as evidence for the notion that the IG in hu-
mans is vestigia and nonfunctional. This custom-
ary benign neglect of the IG in humans is further
augmented by the lack of noninvasive methods
with which to conduct clinical investigation in live
patients.

Recent advancements in MR technologies have
introduced various new applications capable of pro-
viding substantially higher anatomic resolution.
Accordingly, we investigated the |G in healthy vol-
unteers with high-resolution T2-reversed (T2R) im-
aging on a high-field (3.0 T) MR system.

M ethods

A Signa 3 T (GE Medica System, Waukesha, Wisconsin,
USA) research imaging system with a superconductive magnet
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(Magnex, Abingdon, Oxon, UK). Informed consent was ob-
tained from all subjects. Twenty healthy volunteers, aged 18—
22 years, were imaged according to the human research guide-
lines of the Internal Review Board of the University of Niigata.

Data were obtained from a fast spin-echo (FSE) sequence
with the parameters 4000/17 (TR/TE); 8 acquisitions, a matrix
of 512 X 512 pixels, afield of view of 12 cm, and a 12-echo
train. After conventional two-dimensional (2D) Fourier trans-
formation was performed, the gray scale of images was in-
verted and given an expanded window range. Coronal views
of individual subjects were analyzed at the level of the crus
fornix, which optimally revealed the IG.

Results

The IG was visible in 16 of 20 subjects. Rep-
resentative high-resolution coronal images of the
subcingulate area at the level of the crus fornix ex-
hibited four representative patterns of the 1G: clas-
sic symmetric two-strip; symmetric centrally fused,
lateralized single-strip; and thin-layer (Fig 1). Table
1 summarizes these results.

Discussion

The IG is a component of the limbic system that
is identified neuroanatomically as a symmetric pair
of thin ribbons of gray matter running caudal-ros-
trally along the dorsal aspect of the corpus callos-
um. Developmentally, its cytoarchitecture is related
to the hippocampus and the dentate gyrus. Al-
though considerable investigations of the 1G have
been performed in nonhuman mammalian systems,
these have focused on its connectivity and neuro-
chemica characteristics. The precise function of
the 1G in humans remains unclear (2-5). Investi-
gations in humans have been limited to postmortem
studies. Limited pathologic studies comparing the
IG and hippocampus in Alzheimer's and healthy
patients have shown that the I1G is infrequently in-
volved with the typical histopathologic changes as-
sociated with Alzheimer’s disease (6, 7). The cur-
rent study demonstrates that the 1G can now be
assessed clinically with noninvasive imaging
techniques.

The gross structura pattern of the IG visible in
the limited population of this study indicated that
the human |G was often asymmetric. Although it
has been widely recognized that asymmetries in the
brain serve higher functions unique to humans such
as language, gross asymmetry is unusua in brain
architecture and deserves further investigation (1, 8).
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Fic 1. Representative MR images of the IG show classical,
symmetric two-strip (A), symmetric, but centrally fused (B), la-
teralized, single-strip (C), and thin-layer (D) patterns.

The main advantage of a high-field MR system
is its inherently higher signal-to-noise ratio (S/N)
compared to conventional systems. Newer MR
techniques such as functional MR, diffusion-based
fiber tract analysis, or microscopy can significantly
benefit from the higher S/IN (9-11). Clinical neu-
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TABLE: Summary of MR-imaged |G patterns

Pattern A* Bf C# D8 Not Visible
Cases 1 1 9 5 4

* Classical symmetric, two-strip.
T Symmetric, centrally fused.

* Lateralized, single-strip.

§ Thin-layer patterns.

roscientific research has made great advancements
aided by the development of a variety of nonin-
vasive imaging techniques such as CT, positron
emission tomography (PET), and MR imaging. Of
these, MR provides the highest anatomic resolu-
tion. The current study exemplifies the extent to
which fine anatomic resolution is possible in the
clinical setting with the use of high-field imaging
systems.
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