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Identification of Pyramidal Tract Using Diffusion Tensor Imaging and
Application for Neurosurgery with Functional Preservation
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Object : Fiber tractography (FT) based on diffusion tensor imaging (DTI) has recently come to be applied to
visualize the course of the pyramidal tract (PT) for surgery in patients with lesions adjacent to the PT. This
study aimed to evaluate PT-FT depicted by using novel software.
Methods : Among 13 patients who underwent DTI for FT in Shinshu University Hospital between April 2007
and March 2010, 7 patients with supratentorial intraparenchymal lesions were retrospectively studied. DTI
data were integrated into exclusive software (StealthViz, version 1.2, Medtronic). PT-FT was depicted in both
the affected and the unaffected side using a three-region-of-interest method.
Results : PT in both sides was visualized in all cases. In the unaffected side, although PT originating from the
upper and lower extremities in the primary motor cortex was depicted in all cases, PT projected from the face
and larynx was not clearly visualized in 2 cases. In the affected side, all instances of PT-FT clarified the
relationship between the PT and the lesion. In 3 cases with lesions adjacent to the PT, the PT was depicted
as having been shifted by the lesion.
Conclusion : PT-FT reconstructed using novel software may help in the removal of lesions abutting the PT
with functional preservation. Shinshu Med J 59 : 155—161, 2011
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Fig.1 A Start region of interest (ROI) setting on the left midbrain peduncle. B : Mid ROI setting on the left
internal capsule posterior limb. C : End ROISs setting on each body part in the left precentral gyrus (1 :

lower extremity, ii : trunk and arm, iii : hand and finger, iv : face, v : pharynx).

Fig.2 43-year-old woman with left fron-
tal glioma. Fiber Tractography (FT)
showing the PT of the unaffected side.

A : right oblique-anterior-superior view. B : anterior-superior view. C : left oblique-anterior-superior view.
PT originating from each motor area of body parts displayed different colors set by ROI (lower extremity ;
red, body trunk and arm ; yellow, hand and finger ; yellow green, face ; blue green, larynx ; blue).
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Fig.3 A:34-year-old man. B: 53-year-old woman. FT depicting the PT of the unaffected side. Tractography
projected from face and larynx in these cases was visualized less than in other cases (lower extremity ;
red, body trunk and arm ; yellow, hand and finger ; yellow green, face ; blue green, larynx ; blue).
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Fig. 4 A: 43-year-old woman with left frontal glioma. Tractography on T1 weighted axial image with
contrast medium.
i : axial (inferior view).
ii : left oblique-anterior-superior view.
iii : left oblique-side-superior view.
iv : anterior-superior view.

T1 weighted axial image with contrast medium showing a ring enhanced mass involving left precentral
gyrus (i ). Left PT-FT depicting the tract running around the mass (ii -iv). Bilateral PT-FT demonstrat-
ing the left tract shifted by the mass (iv).

B: 53-year-old woman with right frontal glioma. Tractography on T2 weighted axial image.

i : axial (inferior view).

ii : anterior-superior view.

iii : right oblique-posterior-superior view.
iv : anterior-superior view.

T2 weighted axial image showing a large hyperintensity mass in the right frontal premoter area (i ).
Right PT-FT demonstrating the mass compressing the tract posteriorly (ii-iv). Bilateral PT-FT
depicting asymmetrical tract (iv).

Fig.5 Comparison of FT produced from 1.5 tesla (T) - (A) and 3.0T-MR imaging data (B) in a case of 15-year-
old made. FT produced by 3.0T-MR imaging obviously displays the PT better than 1.5T-MR imaging.
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