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Abstract

The goal of surgical treatment is to remove as much
tumor tissue as possible, while in the same time preserving the
integrity of eloquent cortical areas and/or white matter tracts,
and thus avoid postoperative neurological deficits. However,
tumor infiltration of eloquent cortical areas and/or white matter
tracts may preclude safe gross total resection

KEY WORDS: Applications Magnetic — Tractography
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INTRODUCTION

The goal of surgical treatment is to remove as much
tumor tissue as possible, while in the same time preserving the
integrity of functionally eloquent gray and white matter
structures, and thus avoids postoperative neurologic deficits.
However, tumor infiltration of eloquent cortical areas and/or
white matter tracts may preclude safe gross total resection.
Consequently, knowledge of the relationship between tumor
and eloquent cortical and white matter regions might be helpful
for preoperatively determining the extent to which a brain
tumor can be surgically removed, and also for guiding the

actual surgical procedure (Talos et al., 2007).

The primary motor cortex and the motor fibers constitute
one of the most important eloquent regions of the brain; they are
connected to the lower motor neurons and control muscular
movement. Thus, being able to determine whether a surgically
treatable brain lesion (such as a tumor) is located near the motor
system would be of major clinical importance. The primary motor
cortex 1is relatively easily identified on CT and magnetic
resonance (MR) imaging using well-established neuroradiologic
methods (Chen et al., 2013).

On the other hand, identifying the location of the motor
pathways has been much more challenging. Extensive white
matter infiltration by primary brain tumors is a common

occurrence (Talos et al., 2007). Moreover, resecting brain tumors
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involves the risk of damaging the descending motor pathway.
Diffusion tensor (DT)-imaged fiber tracking is a noninvasive
magnetic resonance (MR) technique that help to visualize the
white matter fibers such as corticospinal (pyramidal) tract, optic
radiation and arcuate fasciculus with relationship to brain tumors
and can delineate the subcortical course of the motor pathway
(Berman et al., 2007).

Diffusion tensor imaging (DTI) and white matter
tractography (WMT) are promising techniques for estimating the
course, extent, and connectivity patterns of the white matter
(WM) structures in the human brain. DTI provides details on
tissue microstructure and organization well beyond the usual
image resolution. With diffusion tensor imaging, diffusion
anisotropy can be quantified and subtle white matter changes not

normally seen on conventional MRI can be detected (Oppenhaim
etal., 2007).

Preoperative assessment with (DT)-imaged fiber tracking
can be used to demonstrate displacement of the white matter
tracts and in assessment of microstructural integrity white matter
adjacent to tumors and thus it can could be useful for
neurosurgical planning to minimize injury to the white tracts and

improve preoperative risk analysis (/Vilsson et al., 2007).

Incorporating functional MRI into DT tractography in the

preoperative assessment of patients with brain tumors may provide

12
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additional information on the course of important white matter
tracts and their relationship to the tumor (Smits et al., 2007).

Fiber tracks delineated using DT imaging can be used to
identify the motor tract in deep white matter and define a safety
margin around the tract. Intraoperative subcortical stimulation
mapping of the motor tract and magnetic source imaging
validated the utility of DT-imaged fiber tracking as a tool for
presurgical planning (Berman et al., 2007).

Postoperatively, DTI is used to assess surgical outcome.
WMT alteration patterns including deviation, deformation,
infiltration, and apparent tract interruption are examined
postoperatively. In general, the organization of WM tracts
appeared more similar to normal anatomy after tumor resection
(Smits et al., 2007).
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AIM OF THE WORK

Elaboration of the role of magnetic resonance
tractography in preoperative planning, intra-operative and post
operative assessment of integrity of white matter tracts in

patients with intra-axial brain tumors.
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Radiological Anatomy of TWhite Matter (Fibers Tracts

Chapter 1 —_—

RADIOLOGICAL ANATOMY OF WHITE
MATTER FIBERS TRACTS

White Matter (WM) Fiber Classification

White Matter (WM) fiber tracts have been classified as
follows: Association fibers, Projection fibers, Commissural
fibers and Brain stem fibers. Linnman et al. in (2012)

summarized WM fibers identified on diffusion tensor imaging
(DTI) into:

Association fibers: interconnect cortical areas in each
hemisphere. Fibers of this type include cingulum, superior and
inferior occipitofrontal fascicule, uncinate fasciculus, fornix,
superior longitudinal (arcuate) fasciculus, and inferior

longitudinal (occipitotemporal) fasciculus.

Projection fibers: interconnect cortical areas with deep
nuclei, brain stem, cerebellum, and spinal cord. There are both

efferent (corticofugal) and thalamic radiations.

Commissural fibers: interconnect similar cortical areas
between opposite hemispheres. Fibers of thistype typically

include corpus callosum and anterior commissure.

Brain stem fibers: Five major white matter tracts were

reconstructed in the brainstem. These are: the superior, middle,
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