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Fig. 1. T1-weighted and T2-weighted images at 3T

A : spin-echo (SE) Ti-weighted image (T1WI) ; B:SE T1WI with an interleaved scan tech-
nique ; C : RF-spoiled gradient-echo (GRE) TiWI;D:fast SE (FSE) T2-weighted image
(T2WI) ; E : SE T2WI ; F : FSE short inversion-time inversion recovery (STIR) image.

Signal to noise ratio and intraparenchymal contrast on the T1WI can be improved when utilizing
the interleaved scan technique (B) or RF-spoiled GRE technique (C), while intraparenchymal
contrast on the T2WI can be improved when utilizing the SE technique (E) or STIR technique

(F).
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Fig. 2. Fluid-attenuated inversion recovery images of the patient with multiple sclerosis at 1.5T versus at 3T
A, C: Fluid-attenuated inversion recovery (FLAIR) images at 1.5T ; B, D : FLAIR images at 3T.

Consipicuity of the demyelinating lesions is deteriolated at 3T (B) as compared with at 1.5T (A) (arrows). CSF
artifacts at the prepontine cistern and foruth ventricle are more evident at 3T (D) than at 1.5T (C) (arrows).

Fig. 3. 3D time-of-flight MR angiography at 1.5T versus at 3T

A : multislab MR angiography (MRA) of the patients with moyamoya disease at 1.5T ; B : sin-
gle-slab MRA of the same patients at 3T ; C : magnified single-slab MRA at 3T.

Minute intracranial arteries are visualized more clearly at 3T (B, C) than at 1.5T (A).
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Fig. 4. T2*-weighted and susceptibility-weighted images at 3T

A : RF-spoiled GRE 3D-T2*weighted image (T2*WI) of the healthy individual ; B : RF-spoiled
GRE 3D-T2*WI of the patients with venous angioma ; C : susceptibility-weighted image (SWI)
of the patients with right internal carotid artery occlusion.

3D-T2*WIs can depict minute normal and pathological venous structure (A, B). SWI can visual-
ize prominent cortical and medullary veins in the right cerebral hemisphere due to hemodynamic
ischemia (C, arrows).
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Fig. 5. Volume diffusion-weighted images at 3T

A : Source image of volume diffusion-weighted image (DWI) with slice thickness of 1.6 mm ; B,
C : coronal and sagittal reformatted images generated from the same dataset.

High-quality multiplanar images with allowable susceptibility artifacts and minimal partial
volume effects are obtained from isotropic volume data.

Fig. 6. Arterial spin labeling at 3T
By using a three-dimensional fast spin-echo (3D-FSE) pseudo-continuous arterial spin labeling
(pCASL) technique, high-resolution cerebral blood flow maps of the entire brain with minimal
distortions and artifacts are obtained.
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Clinical Magnetic Resonance Neuroimaging at 3 Tesla
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Magnetic resonance (MR) imaging at 3 tesla (T) can provide novel clinical images that have not

been available at 1.5T. When pulse sequences and scanning parameters are optimized, high resolu-

tion structural images can reveal anatomical details of normal brain tissue and pathological condi-

tions. We can noninvasively acquire additional functional information concerning acute and chronic

cerebral ischemias and other neurological disorders using diffusion-weighted imaging with isotropic

volume data, perfusion-weighted imaging using a 3-dimensional pseudo-continuous arterial spin

labeling technique, high resolution MR angiography with a single slab method, and brain temperature

measurement using MR spectroscopy. Three-tesla MR imaging is a powerful tool to assess various

neurological disorders, but validation of its precision and advantages is necessary to establish its fur-

ther clinical significance.
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