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BACKGROUND AND PURPOSE: The MR anatomy of the uncinate fasciculus, inferior
occipitofrontal fasciculus, and Meyer’s loop of the optic radiation, which traverse the temporal
stem, is not well known. The purpose of this investigation was to study these structures in the
anterior temporal lobe and the external and extreme capsules and to correlate the dissected
anatomy with the cross-sectional MR anatomy.

METHODS: Progressive dissection was guided by three-dimensional MR renderings and cross-
sectional images. Dissected segments of the tracts and the temporal stem were traced and projected
onto reformatted images. The method of dissection tractography is detailed in a companion article.

RESULTS: The temporal stem extends posteriorly from the level of the amygdala to the level
of the lateral geniculate body. The uncinate and inferior occipitofrontal fasciculi pass from the
temporal lobe into the extreme and external capsules via the temporal stem. Meyer’s loop
extends to the level of the amygdala, adjacent to the uncinate fasciculus and anterior commis-
sure. These anatomic features were demonstrated on correlative cross-sectional MR images and
compared with clinical examples.

CONCLUSION: This study clarified the MR anatomy of the uncinate and inferior occipitofrontal
fasciculi and Meyer’s loop in the temporal stem and in the external and extreme capsules, helping
to explain patterns of tumor spread. The inferior occipitofrontal fasciculus is an important yet
previously neglected tract. These results provide a solid anatomic foundation for diffusion tractog-
raphy of the normal temporal stem and its tracts, as well as their abnormalities in brain disorders
such as epilepsy, postoperative complications, trauma, schizophrenia, and Alzheimer disease.

The stem of the temporal lobe (temporal stem) forms
a white matter bridge between the temporal and fron-
tal lobes, and as such, it plays an important role in a
number of disorders. It is a route of tumor, infection,
and seizure spread. It is also a critical landmark in
surgery of the temporal lobe because of its proximity
to the insula, the basal ganglia, and the external and
extreme capsules. Transection of the temporal stem
during tumor and epilepsy surgery has the potential
to result in quadrantanopia or hemianopia. The tempo-
ral stem also has a role in cerebral disorders resulting
from congenital, traumatic, surgical, and degenerative
disconnection of the temporal and frontal lobes.

The surgical and cross-sectional MR anatomies of
the temporal stem are not well known. This is because
of the lack of distinguishing landmarks of its compo-
nents that include the uncinate fasciculus, inferior
occipitofrontal fasciculus, and Meyer’s loop of the
optic radiation.

The goal of this study was to delineate the white
matter tracts passing through the stem of the tempo-
ral lobe with anatomic dissection tractography. This
method used MR-assisted dissection and coregistra-
tion of MR images of the dissected and intact brain
specimens to demonstrate the dissected anatomy on
cross-sectional MR images. We also sought to facilitate
understanding of patterns of disease spread via these
tracts by first defining their anatomic and MR locations
and then analyzing correlating clinical examples.

Methods

Delineation of the Temporal Stem
The landmarks used by Ebeling and von Cramon (1) for the

temporal stem were applied in this investigation. A color-coded

Received July 16, 2003; accepted after revision October 30.
From the Departments of Diagnostic Radiology (E.L.K., L.H.S.,

L.M.D., R.A.B.), Biomedical Engineering (L.H.S.), Electrical En-
gineering (L.H.S.), and Neurosurgery (R.A.B.), Yale University
School of Medicine, New Haven, CT.

Corresponding author: E. Leon Kier, MD, Yale University
School of Medicine, 333 Cedar Street, New Haven, CT 06520-8042.

© American Society of Neuroradiology

AJNR Am J Neuroradiol 25:677–691, May 2004

677



straight line, representing the temporal stem, was traced be-
tween the white matter directly inferior to the circular sulcus of
the insula and the lateral superior margin of the temporal horn.
The temporal stem was traced in a series of sequential coronal
images extending from the level of the amygdala anteriorly to
the level of the lateral geniculate body posteriorly. At the level
of the amygdala, anterior to the temporal horn, the lateral
margin of the amygdala was used as a substitute landmark
instead of the lateral superior margin of the temporal horn.
The temporal stem line thickness was widened to 5 mm for
visualization. The entire stack of sequential tracings of the
temporal stem in the coronal plane were combined and refor-
matted into a single structure in the axial and sagittal planes
(Fig 1).

Dissection and MR Imaging of Tracts
The method for dissection of the white matter tracts of the

temporal stem and for delineation of these tracts on cross-
sectional MR images is described in detail in a companion
article on anatomic dissection tractography (2). Briefly, forma-
lin-treated brain specimens were imaged at 1.5 T in the sagittal
plane by using a 3D T1-weighted spoiled gradient-echo se-
quence before and after dissection. Progressive dissection of
the white matter tracts in the anterior temporal lobe and insula
was guided by 3D MR rendering and reformatted cross-sec-
tional images of the specimens. Because of the close relation-
ship of the uncinate fasciculus, the inferior occipitofrontal
fasciculus, and Meyer’s loop in the temporal stem, specimens of

the uncinate fasciculus were further dissected to demonstrate
the three tracts in the same specimen. The lateral surfaces of
the central segments of the uncinate fasciculus, the inferior
occipitofrontal fasciculus, and Meyer’s loop were traced on 3D
renderings of the MR images of the dissected specimen. The
MR location of a tract was then determined by coregistering
the MR images before and after dissection and by projecting
the tracing of the tract onto reformatted images.

To visualize the uncinate fasciculus, the superior and middle
temporal gyri and temporal pole were partially dissected away.
The insular branches of the middle cerebral artery; the cortex
of the insula; and segments of the extreme capsule, claustrum,
external capsule, and orbital gyri were removed by dissection.

The inferior occipitofrontal fasciculus was identified by fur-
ther dissection of the superior, middle, and inferior temporal
lobe gyri and by dissection of the external and extreme capsule
of the insula, superior to the uncinate fasciculus

To locate Meyer’s loop, the inferior occipitofrontal fascicu-
lus and uncinate fasciculus were partially removed, and the
middle and inferior temporal gyri were further dissected. The
dissection did not extend all the way to the lateral geniculate
body because removal of the entire temporal lobe segment of
the inferior occipitofrontal fasciculus would have been re-
quired.

Cross-sectional MR images were created in multiple planes,
with the white matter tracts color coded. Axial reformatted
images were generated in two planes. One plane was created
parallel to the bicommissural plane, passing through the center
of the anterior commissure (3). This plane is minimally differ-

FIG 1. MR localization of the temporal
stem on multiplanar reformatted images of
the specimen.

A, The temporal stem (green) is traced on
a coronal image of the undissected speci-
men.

B and C, The entire stack of the sequen-
tial tracings of the temporal stem in the
coronal plane was then combined and re-
formatted into a single structure in the axial
(B) and sagittal planes (C).
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ent from the Talairach method in which the bicommissural
plane passes at the upper margin of the anterior commissure
(4). The other plane was an oblique axial plane �17° to the
bicommissural plane. The oblique axial plane was used to
better demonstrate the relationship of the traced dissected
tracts to the anterior commissure and to depict the length of
the inferior occipitofrontal fasciculus. Coronal and sagittal re-
formatted images were generated in planes perpendicular to
the bicommissural plane, and the Talairach coordinate for each
image reformatted in the Talairach plane was determined.
Images generated oblique to the Talairach vectors, therefore,
did not have an associated Talairach coordinate.

Correlative clinical cases were collected to illustrate how
pathologic involvement of the tracts contributed to the spread
of disease or symptoms.

Results

Temporal Stem
Figure 1 shows the location and the anteroposte-

rior extent of the temporal stem, which extends from
the level of the amygdala to the level of the lateral
geniculate body.

Uncinate Fasciculus
Dissection demonstrated the uncinate fasciculus in

the white matter of the temporal lobe lateral to the
amygdala and hippocampus. It curved upward, pass-
ing behind and above the trunk of the middle cerebral
artery (M1 segment) into the extreme and external
capsule medial to the insular cortex. From there, it
continued into the posterior orbital gyrus. These fea-
tures were well visualized on the anatomic dissection,

the 3D MR rendering of the dissection, and a correl-
ative parasagittal image from a patient with tumor
involvement of this tract (Figs 2–4).

The relationship of the lateral surface of the unci-
nate fasciculus to the adjacent structures was well
delineated on reformatted cross-sectional MR images
of the coregistered specimens (Fig 3). Coronal MR
images showed the uncinate fasciculus coursing from
the temporal lobe lateral to the amygdala, through
the temporal stem, and into the lower segment of the
extreme capsule lateral to the claustrum (Fig 3A).
Axial reformatted images showed that the uncinate
fasciculus passed from the temporal lobe through the
temporal stem and into the lower region of the frontal
lobe, just above the sylvian fissure, at the level of the
anterior commissure (Fig 3B and C). At its most
superior level, the uncinate fasciculus was below the
level of the frontal horns of the lateral ventricles (Fig
3D). The 3D MR rendering and the reformatted
cross-sectional MR images of the specimen were cor-
related with clinical examples demonstrating the
spread of disease between temporal and frontal lobes
via the uncinate fasciculus (Fig 4).

Inferior Occipitofrontal Fasciculus
Dissection demonstrated that the inferior occipito-

frontal fasciculus passed from the temporal lobe into
the extreme and external capsules with the uncinate
fasciculus (Fig 5). In the extreme and external cap-
sules, it was superior to the uncinate fasciculus.

Dissected anatomic evaluations, as well as cross-

FIG 2. Dissected uncinate fasciculus.
A, Photograph of the lateral aspect of a dissected cerebral hemisphere shows the segment of the uncinate fasciculus connecting the

temporal and frontal lobes. To visualize the uncinate fasciculus, the anterior segment of the superior temporal gyrus (S), a portion of the
middle temporal gyrus (M), and the temporal pole were partially removed by dissection. The insular (M2) branches of the middle cerebral
artery were also removed by dissection. The horizontal segment (M1) of the middle cerebral artery was left in place as a landmark
(arrowhead). The cortex of the insula and parts of the extreme capsule, the claustrum, the external capsule, and the orbital gyri were
dissected away. The fiber bundles of the uncinate fasciculus (transparent red) originate in the white matter of the temporal lobe, course
around the M1 segment, enter the extreme and external capsules, and continue into the orbital gyri. To visualize the underlying dissected
uncinate fasciculus, we used a 10% transparent red that results in a pink appearance. I signifies the inferior temporal gyrus. To better
demonstrate the dissected structures, the brain is tilted 30°, with the temporal lobe closer to the camera.

B, 3D MR rendering demonstrates the lateral surface of the dissected segment of the uncinate fasciculus (red). The uncinate fasciculus
courses around the M1 segment of the middle cerebral artery and connects the temporal and frontal lobes.
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sectional images, demonstrated that the inferior oc-
cipitofrontal fasciculus had a long, anteroposterior
course in the temporal lobe, unlike the uncinate fas-
ciculus, which was situated in the anterior part of the
temporal lobe (Figs 6 and 7A). On coronal images
(Fig 6), the dissected inferior occipitofrontal fascicu-
lus extended from the level of the amygdala to the
level of the posterior thalamus and the lateral genic-
ulate body. After exiting the temporal lobe, the infe-
rior occipitofrontal fasciculus passed into the extreme
and external capsules, where it was located superior
to the uncinate fasciculus. Axial images demonstrated
that the most superior region of the inferior occipi-
tofrontal fasciculus was at the level of the frontal horn
of the lateral ventricle (Fig 7A), whereas the most
superior extent of the uncinate fasciculus was below
the level of the frontal horn of the lateral ventricle
(Fig 3D).

The anatomic information provided by the correl-
ative anatomic and MR study demonstrated the role
of the inferior occipitofrontal fasciculus in tumor
spread beyond the temporal lobe (Figs 8–10).

Meyer’s (Temporal) Loop of the Optic Radiation

Dissection demonstrated that the fibers of the optic
radiation pathway passed laterally from the region of
the lateral geniculate body. The fiber bundles then
curved posteriorly forming Meyer’s loop (Fig 11A).
The dissected surface of Meyer’s loop is shown on the
sagittal 3D MR rendering of the dissected specimen
(Figs 11B and C).

The color tracing of Meyer’s loop shown in the
multiplanar reformatted images demonstrates the lo-
cation of segments of Meyer’s loop included in each
MR sectional image (Figs 12 and 13). The most an-
terior extent of Meyer’s loop was at the level of the
amygdala but did not reach the level of the tip of the
temporal horn (Figs 12A and13A). Meyer’s loop ex-
tended over the roof of the temporal horn, passed
through the temporal stem, and traveled along the
lateral wall of the temporal horn (Fig 12A and B).
Meyer’s loop was located deep to the inferior occip-
itofrontal fasciculus throughout much of its course.
This relationship is shown in Figure 12B. In Figure

FIG 3. Cross-sectional MR images of the uncinate fasciculus.
A, Coronal reformatted image of the specimen shows the uncinate fasciculus (red) passing from the temporal lobe lateral to the

amygdala (A), through the temporal stem (green), and into the lower segment of the extreme capsule lateral to the claustrum (arrow).
Coronal Talairach coordinate � �3.

B, Axial reformatted image shows segments of the uncinate fasciculus in the inferior frontal (F) and temporal (T) lobes at the level of the
sylvian fissure pedicle (arrowhead). The temporal lobe segment is passing through the temporal stem. Axial Talairach coordinate � �9.

C, Oblique (�17°) axial reformatted image superior to the sylvian fissure pedicle shows the uncinate fasciculus passing from the
temporal lobe through the temporal stem and into the lower region of the frontal lobe. This image is at the level of the inferior edge of
the claustrum (thin arrow), putamen (P), head of the caudate nucleus (C), and anterior commissure (thick arrow). The oblique axial plane
was generated at �17° to the bicommissural plane and used to better demonstrate the relationship of the dissected tracts to the anterior
commissure. This oblique axial image is not in Talairach coordinates.

D, Axial image shows the most superior level at which the uncinate fasciculus (red) is present in the extreme capsule lateral to the
claustrum (arrow). At its most superior level, the uncinate fasciculus is below the level of the frontal horns of the lateral ventricles. Axial
Talairach coordinate � �1.
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FIG 4. Clinical correlation of uncinate
fasciculus involvement on cross-sectional
MR imaging.

A, Nonenhanced parasagittal T1-
weighted image in a 36-year-old woman
with a temporal lobe astrocytoma extend-
ing into the frontal lobe. The region of the
abnormal uncinate fasciculus (small ar-
rows) can be identified within the low sig-
nal intensity of the tumor. It passes around
the middle cerebral artery (arrowhead) into
the frontal lobe, including the posterior or-
bital gyrus (large arrow). The relationship
of the uncinate fasciculus to the middle
cerebral artery is similar to that shown in
the dissected specimen in Figure 2.

B, T2-weighted coronal image in a 44-
year-old man with a temporal lobe astro-
cytoma. The tumor and edema are located
adjacent to the amygdala (A). The location
of the uncinate fasciculus on the coronal
MR study in Figure 3A suggests the tumor
is spreading out of the temporal lobe into
the extreme and external capsules (arrows)
via the region of the uncinate fasciculus.

C, T2-weighted axial image in a 42-
year-old man with a temporal-lobe oligo-
dendroglioma that is just beginning to
spread into the extreme capsules (small
arrows) via the region of the uncinate fas-
ciculus at the level of the anterior commis-
sure (large arrow).

D, T2-weighted axial image in a 60-
year-old man with an oligodendroglioma.
The tumor (small arrows), shown at the
level of the anterior commissure (large ar-

row), has spread into the extreme and external capsules on either side of the claustrum (arrowhead) with further involvement of the
orbital gyri (crossed arrow). Comparison of the images in C and D with Figure 3C illustrates the spread of the tumor from temporal to
frontal lobe via the uncinate fasciculus.

FIG 5. Dissected inferior occipitofrontal fasciculus shown along with the uncinate fasciculus.
A, Photograph of the lateral aspect of a dissected cerebral hemisphere shows the inferior occipitofrontal fasciculus and uncinate

fasciculus bridging the temporal and frontal lobes. This figure demonstrates additional dissection of the specimen in Figure 1. Further
dissection of the superior (S), middle (M), inferior (I) temporal-lobe gyri and of the external and extreme capsule identified the inferior
occipitofrontal fasciculus. The uncinate fasciculus (red) originates in the white matter of the temporal lobe and curves around the M1
segment of the middle cerebral artery (arrowhead), entering the extreme and external capsules. The inferior occipitofrontal fasciculus
(pink), which connects the occipital and frontal lobes via the temporal lobe, passes into the extreme and external capsules adjacent and
superior to the uncinate fasciculus. The inferior occipitofrontal fasciculus is a tract larger and longer than the uncinate fasciculus. In its
course from the occipital to the frontal lobe, it traverses almost the entire length of the temporal lobe. To demonstrate the underlying
dissected tracts, we used a 10% transparent red for the uncinate fasciculus and 10% transparent pink for the inferior occipitofrontal
fasciculus. To better visualize the dissected structures, the brain is tilted 30°, with the temporal lobe closer to the camera.

B, 3D MR rendering demonstrates the surfaces of the dissected inferior occipitofrontal fasciculus (pink) and uncinate fasciculus (red).
Arrowhead indicates the M1 segment of the middle cerebral artery.
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12C, the inferior occipitofrontal fasciculus is not in-
cluded in the reformatting.

The anatomic information provided by the correl-
ative anatomic and MR study of Meyer’s loop helped
explain its involvement with lesions of the temporal
lobe (Figs 14 and 15).

Discussion

The Temporal Stem
Anatomy.—The stem of the temporal lobe (tempo-

ral stem) forms a bridge between the temporal lobe
and other regions of the brain. It is important to
establish its cross-sectional anatomy because of its
role as a reciprocal route of tumor, infection, and
seizure spread and also its functional significance.
The term temporal stem seems to have resulted from
the pictorial appearance of the structure on coronal
anatomic sections of the brain and was apparently
initiated by Horel (5). In an earlier publication, Horel
and Misantone (6) referred to it as the albal stalk, “a
thin band of white matter . . . that forms a bridge
between the medullary core of the temporal lobe and
the capsules of the brain stem.” The term albal stalks
was also used in reference to the temporal lobe gyri of
the macaque brain in an earlier publication (7). In the
article published in 1978, Horel used temporal stem
and albal stalk interchangeably and labeled the tem-
poral stem on a coronal diagram of the right hemisphere
of the brain (5). He stated that it contains connections of
afferent and efferent fibers of the temporal cortex and
amygdala but that it carried no connections of the hip-
pocampus. Referring to Horel’s article, Cirillo et al (8)
stated that the “medullary core of the temporal lobe in

coronal section in humans has the form of a thick stem
with its base pointed medially and with branches extend-
ing into the gyri of the temporal lobe.” They continued,
“it is reasonable to assume that this white matter rep-
resents the connections between . . . the temporal cor-
tex/amygdala and the orbital frontal cortex, the striatum
and the thalamus.” Horel and Misantone (6) also de-
scribed impaired visual discrimination resulting from
transection of the temporal stem in monkeys. Since
Horel’s articles, the term temporal stem has been fre-
quently used in the literature, but rarely in the radiologic
literature (9, 10)

Ebeling and Cramon’s (1) detailed article describes
the temporal stem as forming a “narrow gate between
the lower circular sulcus of the insula and the roof of
the temporal horn in the deep white matter of the
second temporal gyrus.” They describe the following
fiber tracts passing through the temporal stem: ante-
rior commissure, uncinate fasciculus, inferior occipi-
tofrontal fasciculus, Meyer’s loop of the optic radia-
tion, and inferior thalamic fibers.

Duvernoy (11) uses a slightly different landmark in
describing the temporal stem as the narrow lamina of
white matter between the temporal horn and the
fundus of the superior temporal sulcus. We chose to
use Ebeling and Cramon’s (1) landmarks because
drawing the temporal stem line toward the superior
temporal sulcus places the superior temporal gyrus
outside the temporal lobe. Additionally, in many of
the specimen photographs in Duvernoy’s books (3,
11, 12), the indicated location of the temporal stem
appears to be closer to the circular sulcus of the insula
than to the superior temporal sulcus.

Duvernoy’s (3, 12) specimen photographs indicate

FIG 6. Cross-sectional anatomic relationships of the inferior occipitofrontal fasciculus in sequential coronal MR planes.
A, Level of the frontal horn of the lateral ventricle and the anterior amygdala (A). This image shows the inferior occipitofrontal fasciculus

(pink) in the external capsule, adjacent to the claustrum (arrow), and above the uncinate fasciculus (red); the last crosses the temporal
stem (green). Coronal Talairach coordinate � �5.

B, Image at the level of the posterior amygdala and hippocampal head shows only the uncinate fasciculus in the temporal stem. The
inferior occipitofrontal fasciculus is in the lower segment of the extreme capsule, lateral to the claustrum (arrow). Coronal Talairach
coordinate � �7.

C, Level of the body of the lateral ventricle and the hippocampus. The inferior occipitofrontal fasciculus passes from the temporal lobe,
through the temporal stem, and into the lower segment of the extreme capsule lateral to the claustrum (arrow). This level is posterior
to the uncinate fasciculus. Coronal Talairach coordinate � �13.

D, The inferior occipitofrontal fasciculus crosses the temporal stem into the white matter lateral to the thalamus and lateral geniculate
body (arrow). Coronal Talairach coordinate � �22.
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the region of the temporal stem extending from the
level of the amygdala anteriorly to the level of the
lateral geniculate body posteriorly. Therefore, in our
investigation, we used these same anterior and pos-
terior limits. Similar anteroposterior landmarks were
used for transection of the temporal stem in monkeys
studied for amnesia (13).

Our investigation shows that, at its anterior extent,

the temporal stem is crossed by the uncinate fascicu-
lus, while the inferior occipitofrontal fasciculus and
Meyer’s loop cross its posterior extent (Figs 3, 6, 12,
16). The temporal stem appears to be supplied by the
anterior choroidal artery (14).

Functional Significance.—The temporal stem plays
an important role in a number of disorders, including
amnesia, Klüver-Bucy syndrome, traumatic brain in-
jury, temporal lobe epilepsy, and Alzheimer disease.

Horel, in his publication introducing the term tem-
poral stem, suggested that the amnesic syndrome that
results from medial temporal removals was due to
cutting some of the fiber connections that are con-
tained within the stem rather than to hippocampal
damage (5). Ebeling and Reulen (15) advised avoid-
ing damaging the temporal stem during temporal lobe
surgery. Surgical lesions of the temporal stem may
result in abnormalities of learning, spatial, visual, and
verbal functions. Additionally, the efferent fiber sys-
tems of the temporal allocortex, neocortex, and amyg-
dala are severed, and the temporal association areas
become isolated. Horel’s challenge to the hippocampal
memory hypothesis has remained controversial and
has generated a large number of experimental studies
in monkeys and clinical studies in patients. Multiple
investigations have dealt with this controversy as it
specifically relates to the temporal stem (5, 6, 8, 13,
14, 16–25).

Studies in monkeys suggest that the Klüver-Bucy

FIG 7. Images of the inferior
occipitofrontal fasciculus.

A, Oblique (�17°) axial im-
age shows the inferior occipit-
ofrontal fasciculus coursing
from the temporal lobe through
the extreme and external cap-
sules. The most superior region
of the inferior occipitofrontal
fasciculus (pink) is at the level of
the frontal horn (arrow) of the
lateral ventricle. This image and
the series of coronal images in
Figure 6 demonstrate the long
anteroposterior extent of the
dissected segment of the infe-
rior occipitofrontal fasciculus.
The oblique axial plane was
used to better demonstrate the
length of the inferior occipito-
frontal fasciculus.

B, Oblique (�17°) axial im-
age. Of note is the proximity
of the inferior occipitofrontal
fasciculus to the anterior com-
missure (arrow). The anterior
commissure is best demon-
strated in the oblique plane. On
this image, only a small seg-
ment of the inferior occipito-
frontal fasciculus is adjacent to
the anterior commissure.

C, Axial image shows the
inferior occipitofrontal fascic-

ulus passing from the temporal lobe into the extreme capsule via the temporal stem (green). The images in B and C show that, at the
level of the anterior commissure (arrow), both the uncinate fasciculus and the inferior occipitofrontal fasciculus are present in the extreme
capsule. Axial Talairach coordinate � �5. Comparison of the images in B and C demonstrates that the proximity and relationship of the
uncinate fasciculus and inferior occipitofrontal fasciculus to the anterior commissure depends on the obliquity of the axial plane.

FIG 8. Clinical correlation of the inferior occipitofrontal fasci-
culus in the sagittal plane. Parasagittal T2-weighted image in a
70-year-old man with a temporal-lobe glioblastoma multiforme.
The tracts shown in the anatomic dissection (Fig 5A), the 3D MR
rendering (Fig 5B), and the size of the lesion above the middle
cerebral artery void (arrowhead) suggest that the tumor and
edema has spread into the frontal lobe via both the uncinate
fasciculus and the inferior occipitofrontal fasciculus.
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syndrome occurs when damage to the temporal stem
and fornix substantially reduces information flow be-
tween the occipital, temporal, and frontal lobes (16,
23). Reduction in the volume of the temporal stem
region has been shown to result from traumatic brain
injury (10). As axons are the most susceptible brain
structures to shear injury and its atrophic sequelae,
the reduction in the volume of the temporal stem

relates to it being the area in which both efferent and
afferent white matter tracts converge as they enter
and exit the temporal lobe.

An MR diffusion study in patients who underwent
temporal lobe surgery for epilepsy showed elevated
water diffusivity in the temporal stem on the side of
the operation compared with the temporal stem of
the contralateral side as well as with values in healthy

FIG 9. Clinical examples show involve-
ment of the inferior occipitofrontal fascic-
ulus at coronal MR planes corresponding
to those in Figure 6.

A, Enhanced T1-weighted image in a
58-year old man with a recurrent glioblas-
toma multiforme. This image is at the level
of the frontal horn of the lateral ventricle,
and the amygdala (A). Comparison with
Figure 6A demonstrates that the en-
hanced tumor is spreading out of the tem-
poral lobe via the region of the uncinate
fasciculus (large arrows). The nonen-
hanced edema and tumor in the extreme
and external capsules, around the claus-
trum (arrowhead), involve the region of the
inferior occipitofrontal fasciculus (small ar-
rows). This combined involvement of the
uncinate fasciculus and the inferior occip-
itofrontal fasciculus may vary depending
on the exact location of the upper margin
of the uncinate fasciculus and the lower
margin of the inferior occipitofrontal fas-
ciculus and the angulation of the section.

B, Proton density–weighted image in a
52-year-old man with a temporal lobe as-
trocytoma spreading into the extreme and
external capsules at the posterior amyg-
dala/hippocampal head level. Comparison
with Figure 6B shows that the tumor and
edema is spreading out of the temporal
lobe via the region of both the uncinate
fasciculus (large arrows) and the inferior occipitofrontal fasciculus (small arrows).

C, T2-weighted image in a 36-year-old woman with a temporal lobe astrocytoma spreading into the extreme and external capsules.
The tumor is at the level of the body of the lateral ventricle and hippocampus. Comparison with Figure 6C, obtained at a similar coronal
plane, demonstrates that the tumor and edema are spreading out of the temporal lobe via the region of the inferior occipitofrontal
fasciculus (arrows).

D, T2-weighted image in a 68-year-old woman with a temporal lobe anaplastic oligodendroglioma spreading into the deep white
matter lateral to the thalamus. Comparison with Figure 6D demonstrates that the inferior occipitofrontal fasciculus (arrows) is involved
in the tumor and edema spread out of the temporal lobe.

FIG 10. Corresponding clinical exam-
ples involving the inferior occipital fascic-
ulus in the axial plane.

A, In this 41-year-old woman, the tumor
has spread to the extreme capsule. Com-
parison with Figure 7A shows that, at the
level of the lateral ventricle, the tumor and
edema is spreading out of the temporal
lobe via the region of the inferior occipi-
tofrontal fasciculus (arrows).

B, In this 61-year-old man, the tumor
has spread into the extreme and external
capsules around the claustrum (arrow-
head). This image is at the level of the
third ventricle and the anterior commis-
sure (crossed arrow). Locations of the in-
ferior occipitofrontal fasciculus and the
uncinate fasciculus in Figure 7B and C
suggest that the tumor and edema has
spread out of the temporal lobe via the region of both the inferior occipitofrontal fasciculus (small arrows) and the uncinate fasciculus
(large arrows). Depending on the angulation of the axial plane, or a few millimeters change in section selection, tumor spread at the
anterior commissure level may involve the inferior occipitofrontal fasciculus and the uncinate fasciculus to a variable degree.
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FIG 11. Dissected Meyer’s loop with the inferior occipitofrontal fasciculus and the uncinate fasciculus.
A, Photograph of the lateral aspect of a dissected cerebral hemisphere shows Meyer’s loop (yellow), the inferior occipitofrontal fasciculus

(pink), and the uncinate fasciculus (red). This figure demonstrates additional dissection of the specimen in Figure 5A. Further dissection of the
superior (S), middle (M), inferior temporal lobe gyri; the inferior occipitofrontal fasciculus; and the white matter of the temporal lobe was
performed. To visualize the fiber bundles of the optic radiation, the fibers of the inferior part of the occipitofrontal fasciculus and the posterior
part of the uncinate fasciculus were partially removed by dissection. The dissection demonstrates the multiple fibers of the optic radiation,
which pass laterally and bend posteriorly to form the curving fiber bundles of Meyer’s loop. Of note is the proximity of the anterior commissure
(arrow) to the anterior fiber bundle of Meyer’s loop, to the inferior occipitofrontal fasciculus, and to the uncinate fasciculus; the last curves
around the horizontal segment of the middle cerebral artery (arrowhead). To demonstrate the underlying tracts, we used a 10% transparent
red for the uncinate fasciculus, 10% pink for the inferior occipitofrontal fasciculus, and 10% transparent yellow for Meyer’s loop. To better
visualize the dissected structures, the brain is tilted and angled, with the temporal lobe closer to the camera.

B, 3D MR rendering demonstrates the surfaces of the dissected Meyer’s loop, inferior occipitofrontal fasciculus and uncinate
fasciculus. The inferior section of the inferior occipitofrontal fasciculus and the posterior section of the uncinate fasciculus shown in
Figure 5B are not present here because they had to be removed by dissection to visualize the surface of Meyer’s loop. Arrowhead
indicates the middle cerebral artery trunk.

C, 3D MR rendering of the undissected brain with the underlying dissected white matter tracts project to the cortical surface. The
entire dissected surfaces of the uncinate fasciculus and inferior occipitofrontal fasciculus are shown in this image. The upper section
of Meyer’s loop is not present on this image, as it is deep to the inferior occipitofrontal fasciculus.
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subjects (26). The study also showed similar findings
in the temporal stem of patients with mesial temporal
sclerosis. The authors postulated that the increased
water diffusivity in the temporal stem resulted from
gliosis in the postoperative patients and from walle-
rian degeneration in the patients with mesial tempo-
ral sclerosis.

Increased water diffusion in the temporal stem has
been described in MR diffusion studies of patients
with Alzheimer disease. It has been postulated that
the increased water diffusion results from disruption
and loss of axonal membranes and the myelin in the
fiber tracts of the temporal stem (9, 27).

Uncinate Fasciculus
Anatomy.—The uncinate fasciculus of this investi-

gation should be distinguished from the uncinate fas-
ciculus of the cerebellum, which is also known as the
uncinate fasciculus of Russell (28). The uncinate
(hooklike) fasciculus we studied is also named the
temporofrontal (frontotemporal) fasciculus.

The uncinate fasciculus can be divided into tempo-
ral, insular, and frontal segments (1). The temporal
segment of the uncinate fasciculus originates from
cortical nuclei of the amygdala (areas 28, 34, and 36)
and the anterior three temporal convolutions (areas
20 and 38), in front of the temporal horn. All the
fibers come together as a solid tract in the anterior
temporal stem in the white matter of the middle

temporal gyrus, anterior to the temporal horn. The
uncinate fasciculus passes upward over the lateral
nucleus of the amygdala toward the limen insula. The
insular segment of the uncinate fasciculus, in the limen
insulae, is situated below the putamen and the claus-
trum. The limen insulae is the threshold of the island of
Reil and a band of transition between the anterior
portion of the gray matter of the insula and the anterior
perforated substance (28). The insular segment of the
uncinate fasciculus measures 2–5 mm in height and 3–7
mm in width (1). The inner fibers of the uncinate fas-
ciculus pass through the external capsule and the outer
fibers pass through the extreme capsule (1, 29, 30).
Therefore, a part of the claustrum is imbedded in the
uncinate fasciculus. In the region of the extreme and
external capsules, the uncinate fasciculus is inferior to
the inferior occipitofrontal fasciculus and there is some
merging of these two fiber bundles (1, 31). The frontal
segment of the uncinate fasciculus has a fanlike shape in
the frontal-orbital white matter and is oriented in a
horizontal plane. Its frontal fibers are adjacent to the
lateral border of the inferior occipitofrontal fasciculus
without a distinct separation between these two fiber
tracts. Near the frontal pole of the hemisphere the
uncinate fasciculus and inferior occipitofrontal fascicu-
lus fibers are greatly intermingled (32).

The fibers of the uncinate fasciculus connect the
cortical nuclei of the amygdala and the uncus with the
subcallosal region. The tips of the superior, medial,

FIG 12. Coronal images through Meyer’s loop.
A, Image at the level of the amygdala (A) shows the most anterior extent of Meyer’s loop (arrowhead) and its relationship to the dissected

uncinate fasciculus (red) and the inferior occipitalfrontal fasciculus (pink). Coronal Talairach coordinate � �7.
B, Image at the level of the hippocampus (just anterior to the lateral geniculate body) shows Meyer’s loop superior and lateral to the

temporal horn, crossing the temporal stem (green). Meyer’s loop (yellow) is located deep to the inferior occipitofrontal fasciculus (pink).
This relationship is maintained throughout most of the course of these structures. Coronal Talairach coordinate � �18.

C, Image at the level of the lateral geniculate body (arrow) shows Meyer’s loop located above and lateral to the temporal horn. The inferior
occipitofrontal fasciculus is not included in this image. Arrowhead indicates the hippocampus. Coronal Talairach coordinate � �23.
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and inferior temporal gyri are connected, via the
uncinate fasciculus, with the gyrus rectus and medial
and lateral orbital gyri as well as the orbital segment
of the inferior frontal gyrus. It consists of both affer-
ent and efferent fibers to both the temporal and
frontal areas (32). The uncinate fasciculus has a ven-
tral part that connects the orbital cortex with the
amygdala and hippocampal gyrus, and a dorsal sec-
tion that interconnects the temporal pole cortex with
the rostral end of the middle frontal gyrus (33, 34).

Functional Significance.—Several experimental
studies in monkeys have shown that the uncinate

FIG 14. Clinical correlation of Meyer’s loop in the coronal
plane. In this 51-year-old woman with a recent stroke and qua-
drantanopia, an ischemic lesion is present in the region of Mey-
er’s loop (arrow), superior to the hippocampus and temporal
horn. Compare with Figure 12B

FIG 13. Axial images through Meyer’s loop.
A, Reformatted image obtained in an axial plane parallel to

floor of the temporal lobe is advantageous for showing Meyer’s
loop (yellow) coursing along the lateral wall of the temporal horn
(T). Of note is the most anterior extent of Meyer’s loop, which is
at the level of the amygdala (A) but does not reach the level of the
tip of the temporal horn (compare with Fig 12A). The undissected
optic radiation (arrows) is passing toward the occipital lobe. H
indicates the hippocampus.

B, Oblique (�17°) axial image at the level of the lateral genic-
ulate body (arrowhead), shows Meyer’s loop (arrow) crossing
over the region of the roof of the temporal horn, which is below
this image level. This relationship is more obvious on the coronal
images in Figure 12B and C.

FIG 15. Clinical correlation of Meyer’s loop in the axial plane. In
this 51-year-old woman with a recent stroke and quadrantan-
opia (same patient as in Fig 14), an ischemic lesion is present in
the region of Meyer’s loop (arrow). Compare with Figure 13B.

FIG 16. Relationship between the temporal stem and tracts on
a reformatted sagittal MR image. The uncinate fasciculus (red)
traverses the anterior part of the temporal stem (green), while the
inferior occipitofrontal fasciculus (pink) and Meyer’s loop (yellow)
pass through the posterior part. The inferior occipitofrontal fas-
ciculus and Meyer’s loop pass through the temporal stem almost
throughout its entire length.
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fasciculus is a monosynaptic corticocortical route of
interaction between the temporal and frontal lobes.
Review of many experimental studies supports the
role of the uncinate fasciculus as one of several con-
nections whose disruption results in severe memory
impairment (25). The disruption in connectivity be-
tween the temporal and frontal lobes via the uncinate
fasciculus is postulated as a possible cause of post-
traumatic retrograde amnesia (35). In addition, pa-
tients who undergo anterior temporal lobectomy have
object and action naming deficits resulting from the
disruption of frontotemporal connections mediated
by the uncinate fasciculus (36). However, it appears
that the uncinate fasciculus does not play a role in
visual memory (25, 37, 38).

Results of diffusion-tensor imaging studies seem to
support the long-standing theory that disruption in
connectivity between the temporal and frontal lobes
via the uncinate fasciculus may partly explain some of
the symptoms of schizophrenia (39, 40). Patients with
schizophrenia lack the normal left-greater-than-right
asymmetry in the anisotropy in the regions of the
uncinate fasciculus. These findings support the theory
that patients with schizophrenia have abnormalities
of myelin and reduced neuronal integrity in the unci-
nate fasciculus. The lack of asymmetry in the size of
the uncinate fasciculus in patients with schizophrenia
has also been studied pathologically (41).

Inferior Occipitofrontal Fasciculus
Anatomy.—Although the inferior occipitofrontal

fasciculus is a prominent component of the temporal
stem, its anatomy is not widely known. It is rarely
mentioned in the current literature (1, 27, 42–44).
The inferior occipitofrontal fasciculus is often con-
fused with the uncinate fasciculus (45). The inferior
occipitofrontal fasciculus is also referred to as the
inferior fronto-occipital fasciculus (33, 42, 46). Cur-
ran (47) provided the most detailed and classic de-
scription of the dissected inferior occipitofrontal fas-
ciculus with photographs of an actual dissection.
Several other publications also include actual dissec-
tions of the uncinate fasciculus and inferior occipito-
frontal fasciculus (34, 48–52).

Davis (53) confirmed Curran’s description of the
inferior occipitofrontal fasciculus. In his detailed and
informative study, Davis reviewed the controversial
and confusing historical description and nomencla-
ture of the tracts of the occipital and temporal lobes.
He challenged the classic description and illustration
of the inferior longitudinal fasciculus of a tract ex-
tending from the occipital to the temporal poles. This
description is still used in the current literature. Davis
stated, “the fibers in question can be definitely shown
to continue in unbroken fashion from the occipital to
the frontal lobes. In fact, no bundle of fibers can be
found by dissection, which fits the description ac-
cepted by textbook authors. I believe that the more
definite name, fasciculus occipitofrontal inferior,
should be used to designate this bundle.”

According to Curran (47), the inferior occipito-

frontal fasciculus is a large association bundle of fi-
bers connecting the occipital and frontal lobes. It also
contains fibers that connect the frontal lobe with the
posterior part of the parietal and temporal lobes.
From the lateral aspect of the frontal lobe, including
the Broca region, the fibers of this fasciculus converge
into a single bundle that passes along the lateral
inferior aspect of the lentiform nucleus at the inferior
aspect of the claustrum and superior to the uncinate
fasciculus. The inferior occipitofrontal fasciculus pro-
ceeds posteriorly as a distinct, almost round, bundle
and again spreads out to a fan shape as it approaches
and enters the occipital lobe. As the inferior occipito-
frontal fasciculus proceeds posteriorly, its inferior fi-
bers pass along the temporal and occipital horns of
the lateral ventricle. The optic radiation and the ta-
petum of the corpus callosum lie between the inferior
occipitofrontal fasciculus and the ependyma of the
lateral ventricle. The relationship of these structures
is maintained along the entire length of the temporal
horns. However, as these tracts proceed posteriorly
along the occipital horn, there is frequent intercross-
ing of the fibers of these tracts.

In the temporal lobe, the inferior occipitofrontal
fasciculus is associated with the inferior longitudinal
fasciculus which interconnects the occipital cortex
(lingula, cuneus, and lateral surface) with the cortex
of the superior, middle and inferior temporal (and pos-
sibly the hippocampal) gyri (31, 47). The inferior occi-
pitofrontal fasciculus is also described as connecting
more superiorly located areas in the frontal lobe with
more posterior areas in the temporal lobe than those
connected by the uncinate fasciculus. It thus appears to
include fibers connecting the auditory (area 22), and
visual (areas 20 and 21) association cortex in the tem-
poral lobe with the prefrontal cortex (54, 55).

The anatomic relationship of the inferior occipito-
frontal and uncinate fasciculi in the insular region has
been described in a number of ways. Curran (47)
describes the inferior occipitofrontal fasciculus as
swinging “to the lower external side of the lenticular
nucleus and the external capsule.” Although he does
not specifically state it, his description implies that the
inferior occipitofrontal fasciculus is situated in the
extreme capsule. Riley (30) shows the inferior occip-
itofrontal fasciculus only within the extreme capsule.
However, Ebeling and Cramon (1) state that the
inferior occipitofrontal fasciculus is located both in
the extreme and external capsules. According to Klin-
gler and Gloor (56) the uncinate fasciculus and the
inferior occipitofrontal fasciculus also pass together
between the two plates of the claustral gray matter.
Our investigation showed that the uncinate fasciculus
and the inferior occipitofrontal fasciculus to be
present both in the extreme and external capsules.

Curran (47) briefly mentions that he had to remove
the upper part of the uncinate fasciculus to demon-
strate the lower segment of the inferior occipitofron-
tal fasciculus. Although Ebeling and Cramon (1)
briefly state that the uncinate fasciculus is lateral to the
inferior occipitofrontal fasciculus, their line drawing
shows the inferior occipitofrontal fasciculus superior to
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the uncinate fasciculus and this relationship is stated in
the legend of the figure. Riley’s (30) histologic atlas
shows the inferior occipitofrontal fasciculus adjacent
and superior to the uncinate fasciculus. This relation-
ship is also diagrammed by other authors (57).

The relationship of the uncinate fasciculus and in-
ferior occipitofrontal fasciculus to the anterior com-
missure in the axial plane depends on the angulation
of the axial plane, and a minimal change in the axial
level of the section. This can be seen by comparing
Figures 3C and 7B and C. The aforementioned rela-
tionships are explained by the close relationship of
these structures, as shown in Riley’s atlas (30). Curran
stated, “In the region where the anterior commissure
enters the temporal lobe and where its fibers spread
out and mingle with the temporal part of the corona
radiata . . . the corona and the anterior commissure,
together with a part of the uncinate fasciculus . . .
form the bed on which this part of the inferior occip-
itofrontal fasciculus rests.” Therefore, depending on
the angulation of the axial plane and minimal change in
the level of the section, tumor spread at the level of the
anterior commissure level may involve the uncinate fas-
ciculus, the inferior occipitofrontal fasciculus, or both.

Functional Significance.—Although the temporal
stem and the uncinate fasciculus are frequently de-
scribed routes of lesion spread between the temporal
and frontal lobes, the role of the inferior occipitofrontal
fasciculus is rarely mentioned in the literature (42).
Usually, its involvement is incorrectly attributed to the
uncinate fasciculus alone. In the neuroradiologic litera-
ture, Cowley (42) examined the role of the inferior
occipitofrontal fasciculus in the spread of edema in an
experimental monkey model and in CT studies of pa-
tients with vasogenic edema. In addition, both the un-
cinate fasciculus and the inferior occipitofrontal fascic-
ulus have a role in extratemporal lesions triggering
temporal-lobe syndromes, such as visual hallucinations
(31–33). In some patients, lesions of the inferior occip-
itofrontal fasciculus in association with several other
tracts contribute to produce global aphasia (34).

Review of the literature for experimental studies of
amnesia and clinical disorders (eg, postoperative cog-
nitive impairment, posttraumatic brain syndromes,
schizophrenia, Alzheimer disease) revealed that the
inferior occipitofrontal fasciculus is an unrecognized
component of the temporal stem region involved in
these abnormalities. The results of this investigation
accentuate the major role that the previously ne-
glected inferior occipitofrontal fasciculus is a route of
temporal tumor spread and also a potentially impor-
tant component of disorders in the region of the
temporal stem. Additionally, because of the long an-
teroposterior extent of the inferior occipitofrontal
fasciculus in the temporal lobe and temporal stem, it
may play a larger role than the uncinate fasciculus in
the spread of lesions beyond the temporal lobe.

Meyer’s Loop of the Optic Radiation
Anatomy.—The MR anatomy of Meyer’s loop of

the optic radiation pathway is not well known. Al-

though diagrammatic representations of Meyer’s loop
are common in the literature, photographs of actual
dissections are rare (48–50, 58). The fibers of the
optic radiation pass from the lateral geniculate body
to the visual region in the occipital cortex. After
leaving the cells of the lateral geniculate body, the
optic radiation divides into three bundles (15). The
fibers of the anterior bundle course laterally and
anteriorly over the roof of the temporal horn, and
then curve backward, forming Meyer’s loop, also
called the Meyer-Archambault loop (28). The initial
terms used by investigators in the late 19th and early
20th centuries were the temporal knee and the tempo-
ral loop (59). According to Elze (60), Flechsig first
described the temporal knee in the fetal brain, where
it is apparently easier to see.

After curving posteriorly, the fibers of Meyer’s loop
course along the inferolateral aspect of the temporal
horn (15, 59). Our study demonstrated the close re-
lationship of the optic radiation and the inferior oc-
cipitofrontal fasciculus along the wall of the temporal
horn (Fig 12B). This relationship continues along the
lateral wall of the occipital horn (47). As the fibers
course posteriorly, along the trigone and the temporal
horn, they pass under the lateral ventricle and enter
the lower lip of the calcarine fissure. The central bundle
passes directly laterally, crosses the roof of the temporal
horn and then courses along the lateral wall and roof of
the trigone and occipital horn to the occipital pole. The
posterior bundle courses directly posteriorly, over the
roof of the trigone and occipital horn, to the upper lip of
the calcarine fissure. Thus, the lateral wall and the roof
of the temporal and occipital horns are formed by the
three bundles of the optic radiation.

According to Rasmussen (58) the optic radiation
fibers are separated from the ependyma of the tem-
poral horn by a thin layer of corpus callosum fibers—
the tapetum. The fibers of the corpus callosum are
more prominent posteriorly. Anteriorly, the interven-
ing tapetum forms a thinner and thinner layer and
ultimately disappears completely. Rasmussen noted
that some of the looping fibers are difficult to display
because of their small size and the great admixture
with other fiber tracts.

Functional Significance.—The dissections in the
present investigation demonstrated the arrangement
of Meyer’s loop in bundles (Fig 11A). These loops are
arranged in an anterior to posterior direction and
represent specific and precisely ordered sectors in the
superior quadrant of the visual field (61–63).

The anterior bundle, Meyer’s loop, has a variable
and controversial anterior course before passing
backwards. The exact position of Meyer’s loop is
important for surgery of the anterior temporal lobe,
as it can be damaged during surgery resulting in a
homonymous upper quadrantanopia (quadrantic
hemianopia). The exact relationship of the most an-
terior fibers of Meyer’s loop to the tip of the temporal
horn is also controversial (15, 64) and is based on
clinical observations of the presence or absence of
visual field defects following temporal lobe surgery.
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In his dissection of Meyer’s loop, Rasmussen (58)
noted that some of the fibers come close to the fibers
of the anterior commissure and that they can be
demonstrated by dissection as far forward as the tip of
the temporal horn and the lateral surface of the
amygdaloid nucleus. Van Buren and Baldwin (61)
noted that the tip of the temporal horn is not capped
by optic radiation fibers. This fact was also observed
in our investigation (Fig 13A).

According to Ebeling and Reulen (15) the distance
between the tip of the temporal lobe and the anterior
edge of Meyer’s loop is 27 � 3.5 mm, with a range of
22–37 mm. The authors state that the average loca-
tion of the anterior edge of Meyer’s loop is 5 � 3.9
mm in front of the tip of the temporal horn; the most
anterior location is 10 mm, and the most posterior is
5 mm behind the tip of the temporal horn. The an-
terior limit of Meyer’s loop as manifested by visual
field deficit in patients who underwent temporal lobe
resections for epilepsy has been investigated (64, 65).
The high percentage of superior homonymous field
cuts contralateral to the resection encountered in their
patients indicated that the anterior extent of Meyer’s
loop runs more rostral than the tip of the temporal horn
and may lie 20 mm from the tip of the temporal lobe tip.
Therefore, limiting the resection to 20 mm from the
temporal tip could preserve the optic radiation.

Implications for Diffusion Imaging
This investigation provides anatomic and MR data

applicable to in vivo white matter tractography. Dif-
fusion-tensor imaging has been successful in the study
of large white matter tracts such as the corpus callo-
sum and the corticospinal tracts, which consist of
numerous, tightly packed fiber bundles coursing in
the same direction. These tracts are clearly identified
on MR studies and easily correlated with their depic-
tion in classic anatomic texts. However, several brain
white matter tracts cannot be identified on MR stud-
ies because they are indistinguishable from the sur-
rounding white matter. Fibers of the uncinate fascic-
ulus, the inferior occipitofrontal fasciculus, and
similar white matter tracts are intermingled with
other fibers that course in various directions (47).
This may explain why they are not clearly visible on
MR images. As a result, their depiction in current
articles describing diffusion-tensor imaging is imprecise,
as it is based on sketches of the tracts and not on precise
data provided by dissected material. With the precise
MR location of these tracts obtained by using our dis-
section tractography method, normal in vivo diffusion-
tensor imaging of these tracts will gain in accuracy.

Additionally, the analysis of in vivo diffusion trac-
tography of the temporal stem and its tracts, used in
the investigation of brain disorders (eg, epilepsy, post-
operative complications, craniocerebral trauma, schizo-
phrenia, Alzheimer disease) can become more precise,
as it will be based on a solid anatomic foundation.

Conclusions
This anatomic and cross-sectional MR investiga-

tion clarified the anatomy of the uncinate and inferior
occipitofrontal fasciculi in the anterior temporal lobe
and in the external and extreme capsules. The anat-
omy of Meyer’s loop and the temporal stem was also
delineated. The inferior occipitofrontal fasciculus is a
major, previously neglected component of the ante-
rior temporal lobe, temporal stem, and external and
extreme capsules. The inferior occipitofrontal fascic-
ulus is an important route of tumor, infection, and
seizure spread. Its role in other brain disorders re-
sulting from disconnection of the temporal and fron-
tal lobes has not been appreciated in the literature,
and its involvement has been incorrectly attributed
to the uncinate fasciculus alone. Patterns of lesion
spread beyond the temporal lobe are best understood
in terms of white matter tracts. Involvement of mul-
tiple white matter tracts—the uncinate and inferior
occipitofrontal fasciculi frontally and the inferior oc-
cipitofrontal fasciculus and optic radiation occipi-
tally—is common. This study also provided anatomic
and MR data that will enable more precise in vivo
diffusion-tensor imaging of the normal white matter
tracts and their abnormalities.
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Errata
The volume and page numbers for reference 16 were omitted in the article Anatomic Dissection Tractography:
A New Method for Precise MR Localization of White Matter Tracts, AJNR 25:670–676, May 2004. The correct
reference is:

Kier EL, Staib LH, Davis LM, Bronen RA. MRI of the temporal stem: anatomic dissection tractography of the
uncinate fasciculus, inferior occipitofrontal fasciculus, and Meyer’s loop of the optic radiation. AJNR Am J
Neuroradiol 2004;25:677–691.

The page numbers for reference 2 were omitted in the article MRI of the temporal stem: anatomic dissection
tractography of the uncinate fasciculus, inferior occipitofrontal fasciculus, and Meyer’s loop of the optic
radiation, AJNR 25:677–691, May 2004. The correct reference is:

Kier EL, Staib LH, Davis LM, Bronen RA. Anatomic Dissection Tractography: A New Method for Precise MR
Localization of White Matter Tracts. AJNR Am J Neuroradiol 2004;25:670–676.

The authors and their affiliations are incorrectly listed in the article Infantile Refsum Disease: Case Report,
AJNR 24:2082–2084, November/December 2003. The authors and their respective affiliations should be listed as:

Vaishali Choksi, Ellen Hoeffner, Ercan Karaarslan, Cengiz Yalcinkaya and Sinan Cakirer

From University of Michigan Health System, Department of Neuroradiology (V.C., E.H.), VKV Istanbul
American Hospital, Department of Radiology (E.K.), Istanbul University, Cerrahpasa Medical Facility, Depart-
ment of Neurology (C.Y.), and Istanbul Sisli Etfal Hospital, Department of Radiology (S.C.)

In the case report section of the article MR Imaging Findings of Spinal Posterior Column Involvement in a
Case of Miller Fisher Syndrome which appears in the April 2004 issue of the AJNR (AJNR:25:645–648), the
authors would like to acknowledge an error in the amount of Gamma-globulin administered as 400mg/kg/day as
opposed to 40mg/kg/day as originally stated.
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Errata
The authors and their affiliations are incorrectly listed in the article Reversible MR Changes in the Cat Brain
after Cerebral Fat Embolism Induced by Triolein Emulsion, AJNR 25:958–963, June/July 2004. The authors and
their respective affiliations should be listed as:

Hak J. Kim, Chang H. Lee, Hae G. Kim, Sang D. Lee, Suk M. Son, Yong W. Kim, Choong K. Eun and Seung
M. Kim

From Pusan National University College of Medicine, Pusan National University Hospital, Department of
Radiology (H.J.K.), Department of Pathology (C.H.L.), Department of Anesthesiology (H.G.K.), Department of
Urology (S.D.L.), and Department of Internal Medicine (S.M.S.), Pusan, South Korea and Inje University
College of Medicine, Department of Radiology (Y.W.K., C.K.E., S.M.K.), Pusan, South Korea.

The authors of the same article would also like to acknowledge an error, which occurs, in the first paragraph
on page 959. The last sentence of the paragraph should read “The emulsified fat was infused cephalad to the
internal carotid artery at a rate of 4mL/minutes for 5 minutes.”

MR Imaging of the Temporal Stem: Anatomic Dissection Tractography of the Uncinate Fasciculus, Inferior
Occipitofrontal Fasciculus, and Meyer’s Loop of the Optic Radiation, AJNR 25:677–691, 2004

Addendum:

As a point of clarification, only the lateral surfaces of the tracts were exposed by dissection (2). The color coded
fasciculi in the specimen photographs, 3D MR renderings, and cross sectional MR images, show only the lateral
surface and not the entire thickness of the tracts.

Please note that (2) refers to reference #2 in the article.
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