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Axonal Injury in the Lateral Geniculate Body: Radiological Diagnosis
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ABSTRACT
Damage to the lateral geniculate body by diffuse axonal injury in brain trauma is uncommon. The
authors present the clinical case and in vivo fibre tractography using diffusion tensor magnetic
resonance imaging of this lesion in a patient presenting with homonymous sectoranopia after a
traumatic head injury.
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Introduction

The lateral geniculate body (LGB) lies adjacent to
the posterior commissure, pineal body, and medial
geniculate body. The LGB is the main thalamic
visual centre linking the retina and the visual cor-
tical areas,1 and it is composed of three substruc-
tures: the dorsal nucleus, the pregeniculate
complex, and the intergeniculate leaflet.

The dorsal nucleus has dual blood supply; con-
sequently, visual field defects will vary depending
on which artery is injured. Quadruple sectorano-
pia is compatible with injury to the anterior chor-
oidal artery, which arises from the internal carotid
artery. Wedge-shaped congruous horizontal sec-
toranopia is compatible with injury to the lateral
choroidal artery, which arises from the posterior
cerebral artery.2

LGB damage—usually caused by ischaemia, hae-
morrhage, or trauma—are uncommon, and only few
case reports have been reported in the literature.3–8

Conventional magnetic resonance imaging (MRI) is
usually accurate enough to confirm its damage.
However, novel imaging modalities are needed to
detect microstructural compromise in white matter,
such as traumatic axonal injury. The present case
shows the pathophysiology of the LGB damage due
to axonal injury with MRI tractography.

Case description

A 38-year-old man, diagnosed with amblyopia of
the right eye (RE) without other relevant medical
history, presented at emergency department with
severe traumatic brain injury (TBI) caused by a
bicycle accident. He was oriented in person and
place but he presented the following symptoms:
memory impairment of recent and remote events;
bradypsychia; bradylalia; agitation alternating with
consciousness fades; left hemiparesis; and visual
disturbances. Cranial computed tomography (CT)
revealed mild bilateral frontal subarachnoid bleed-
ing and left frontal intraparenchymal haemorrhage.
Physical therapy improved his bradylalia, bradyp-
sychia, and gait. Three months after the accident,
residual left frontal necrotic intracranial lesion was
found on a follow-up CT.

Six months after the accident, the patient was
referred to the neuro-ophthalmology department
due to a left homonymous congruous horizontal sec-
toranopia on a Humphrey perimetry 30-2 performed
3 months before (Figure 1A). On examination, cor-
rected visual acuity was 20/50 in the RE and 20/20 in
the left eye (LE). Biomicroscopic examination was
normal, bilateral tilted optic discs were observed on
funduscopy. Humphrey perimetry 30-2 revealed
that the visual field defect had progressed to a left
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congruous homonymous incomplete hemianopia
(Figure 1B), a finding that is consistent with axonal
deterioration over a 6-month period.9

Macular optical coherence tomography (OCT)
showed atrophy of the ganglion cells in the right

side of both maculae, indicating anterograde degen-
eration of the visual pathway (Figure 2). On the other
hand, OCT of the optic disc showed atrophy of nerve
fibres superiorly and inferiorly in both eyes and also
nasally in the LE. These findings suggested damage to

Figure 1. (A) Humphrey perimetry 30-2 showing left homonymous congruous horizontal sectoranopia. (B) Humphrey perimetry 30-2
showing left congruous homonymous incomplete hemianopia.

Figure 2. Macular optical coherence tomography. Atrophy of the ganglion cells in the right macular side of both eyes is observed.
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the right LGB, but the pathophysiology could not be
confirmed using conventional MRI.

The MRI showed a supratentorial and an infra-
tentorial focus of haemosiderin deposition sugges-
tive of diffuse axonal injury in the fast field echo
(FFE) sequence. Asymmetries in the optic tracts
appeared in the short-tau inversion recovery
(STIR) sequence (Figure 3). Abnormal hypointen-
sity in axial susceptibility-weighted imaging (SWI)
was congruous with damage to the right LGB
(Figure 4). The tractography pattern consisting of
deteriorated structural integrity and connectivity
change in the right LGB confirmed the axonal
injury (Figure 5, video 1).

Discussion

Although the exact mechanisms responsible for
initiating secondary degeneration in diffuse axonal
injury are not completely understood, in vivo and
in vitro experimental models provide some insight.
In response to trauma, either the axolemma
undergoes primary mechanical failure, exposing
the cytosol to the extracellular space, or mechan-
osensitive sodium channels are activated, resulting
in a flux of sodium into the axoplasm. This results
in a directional change in the flow of calcium,
resulting in intracellular accumulation. Calcium
can be sequestered in the mitochondria, generating

reactive oxygen species that may disrupt oxidative
metabolism and cause oxidative damage to an
axon in crisis 9.

Given the indeterminate results obtained with
conventional MRI, we decided to perform addi-
tional MRI sequences. The MRI study was per-
formed using T1, T2, T2 FFE, fluid-attenuated
inversion recovery (FLAIR), STIR, SWI, and

Figure 3. Magnetic resonance imaging. STIR sequence.
Asymmetries in the optic tracts appear in the STIR sequence
consisting of high signal in the right tract (blue arrow).

Figure 4. Magnetic resonance imaging. SWI sequence. Axial
SWI shows abnormal hypointensity in the right lateral genicu-
late body (blue arrow).

Figure 5. Tractography. The white arrow shows axonal disrup-
tion in the right lateral geniculate body. See Supplemental
Material, Video 1.
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diffusion tensor imaging (DTI). In addition, MRI
tractography using DTI MRI was performed.

Each of these sequences provides unique data to
help visualize the lesion. FFE provides a high sig-
nal intensity of the blood pool without the need to
apply of an exogenous contrast agent. FLAIR is
used to examine macroscopic white matter lesions
and contusions on the cortical surface. STIR allows
for three-dimensional imaging with excellent fat
suppression.10 SWI takes advantage of susceptibil-
ity differences between tissues, resulting in an
enhanced contrast that is sensitive to the paramag-
netic properties of intravascular deoxyhaemoglo-
bin and to venous blood, haemorrhage, and iron
in the brain. In essence, susceptibility differences
are detected as phase differences in the MRI signal.
In the image processing stage, SWI superimposes
these phase differences onto the conventional
MRI, thereby allowing the susceptibility differ-
ences to be accentuated in the final image.11 DTI
is sensitive to subtle changes in white matter fibre
tracts and is capable of revealing microstructural
axonal injuries.11 The last sequence was used to
obtain an MRI tractography.

In conclusion, MRI tractography allows to fol-
low fibre tracts along a diffusion direction in very
small steps and to create long fibre tracts that
connect distant regions in the brain. The accuracy
of fibre tractography is dependent upon a number
of factors, including image resolution, noise, image
distortions, and partial volume effects, that result
from multiple tracts crossing in a single voxel. The
main advantage of DTI tractography is that the
whole fibre bundle, instead of just a portion of the
fibre bundle, can be evaluated.12,13 In this case
report, tractography was decisive for the radiolo-
gically based diagnosis.
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