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Fig. 1. MR images of the patients with glioblastoma at 1.5T versus at 3T

A : T2-weighted image at 1.5T, B, C: STIR images of the same patient as A at 3T.

Details of the left frontal lobe mass is more evident at 3T (B) than at 1.5T (A). At 3T, neighbor-
ing central sulcus (C, arrow head) and cortical veins (C, arrows) are easily identified.

D : gadolinium-enhanced spin-echo Ti-weighted image at 1.5T, E, F :gadolinium-enhanced
gradient-echo T1-weighted image and STIR image at 3T.

Left frontal lobe mass is readily enhanced at 1.5T (D) as well as 3T (E).
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Fig. 2. MR angiography at 1.5T versus at 3T

A, B: Occlusion of the right internal carotid artery, C, D : Moyamoya
disease.
Minute intracranial arteries are visualized more clearly at 3T (B, D)
than at 1.5T (A, C).
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Fig. 3. Perfusion MRI at 3T of the patient with right internal carotid artery occlusion

A :time to peak (TTP), B: mean transit time (MTT), C: cerebral blood volume (CBV), D:
cerebral blood flow (CBF), analyzed using PMA (perfusion mismatch analyzer) developed by
Dr Kohsuke Kudo and provided by ASIST-Japan (http://asist.umin.jp).

High quality images are successfully obtained because of high signal-to-noise ratio and spin-echo

EPI technique.
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Fig. 4. T2-weighted images of the patient with pontine infarction at 1.5T versus 3T
In addition to a small infarct in the pontine base, a crescent-shaped plaque is identified at 3T (B,
arrow) but not at 1.5T (A), suggesting possibility of a branch atheromatous lesion.
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Fig. 5. MR images of the patient with multiple sclerosis at 3T

A : T2-weighted image, B : source image of susceptibility-weighted image (SWI), C : minimum
intensity projection (MinIP) of SWI.
On the source image of SWI, medullary veins are seen to penetrate at the center of plaques (B,
arrows), suggesting perivenous distribution of demyelination. On MinIP image, medullary veins
and deep venous system are readily visualized, but their relationships to plaques become unclear

©).

169



AmEERE  #26% 4 5 (2006)

Fig. 6. Neuromelanin images of the patient with Parkinson’s disease using a T1-weighted fast
spin-echo technique at 3T
A-C : healthy volunteer, D-F : Parkinson’s disease.

In Parkinson’s disease, high signal intensity of the locus ceruleus (D) and the substantia nigra
(E, F) is reduced significantly (arrows) when compared with that in the control (A, B, C), sug-
gesting depletion of noradrenergic and dopaminergic neurons in the nuclei.
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Three-Tesla (3T) magnetic resonance (MR) imaging provides clinical images not available using
conventional MR imaging. Images having high spatial and contrast resolutions can reveal anatomical
details of brain tumors and surrounding structures that help in deciding therapeutic strategies and
preoperative planning. High-resolution anatomical images, diffusion-weighted images, perfusion-
weighted images, and MR angiography can give us fruitful information concerning acute and chronic
cerebral ischemias and vascular abnormalities. Susceptibility-weighted images can elucidate addi-
tional findings in minute venous structures and demyelinating lesions. By using neuromelanin imag-
ing, we can visualize depletion and/or dysfunction of dopaminergic and noradrenergic systems. 3T
MR imaging is a powerful clinical tool to assess various central nervous disorders, but its advantages
over 1.5T must be validated to establish its further clinical significance.
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