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Fig. 1. SNR for foot structures by field strength
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A : T1-weighted SE image, B : T2-weighted FSE image, C : Fat-saturated proton-density-weight-
ed SE image, D : Gradient-echo image

The numeric values in each graph are calculated by dividing averaged SNR at 3T by thatat 1.5T.
All SNRs for bone, cartilage, fat, muscle, and tendon obtained at the 3T MRI are higher than
those obtained at the 1.5T MRI for each sequence.

Table 1. CNR by Field Strength

CNR
P Value 3T CNR/1.5T CNR
1.5T 3T
T:iWI (SE) Bone/Muscle 11.3+2.3 31.9+4.0 <.0001 2.8
Bone/Tendon 16.7+4.1 46.8+5.2 <.0001 2.8
T2WI (FSE) Bone/Muscle 7.4+1.4 13.8+2.9 .0004 1.9
Bone/Tendon 8.3+1.7 17.0+£2.9 <.0001 2.0
FS-PDWI Bone/Cartilage 5.2+1.0 11.5+0.9 <.0001 2.2
GRE Bone/Cartilage 2.8+1.4 10.2+1.4 <.0001 3.6
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Table 2. Visualization Grading of Bone and Soft Tissues at 3T and 1.5T

T1WI (SE) T2WI (FSE)
1.5T 3T P Value 1.5T 3T P Value
Bone trabeculae 1.5+£0.5 1.9+£0.4 0.8 2.4+0.7 3.44+0.9 0.01
Cartilage ND ND ND ND ND ND
Plantar Aponeurosis 29+1.0 3.1+0.6 0.2 3.3+0.5 3.3+0.5 >.99
Talocalcaneal ligament 26+1.1 26+1.1 >.99 3.6+0.5 3.6+0.5 0.18
FS-PDWI GRE
1.5T 3T P Value 1.5T 3T P Value
Bone trabeculae ND ND ND 1.8+0.7 3.1+0.8 0.01
Cartilage 3.1+0.6 34+05 0.2 2.9+0.4 3.6+04 0.001
Plantar Aponeurosis 3.3+£0.9 3.4+0.7 0.35 3.0+£0.9 3.8+£0.4 0.02
Talocalcaneal ligament 1.9+0.8 2.1+£0.6 >.99 2.3+0.7 3.0+0.9 0.02

ND=no data

Fig. 2. Sagittal gradient-echo images with head coil of a healthy volunteer obtained at 1.5T MRI
(A) and 3T MRI (B). The visibility of the calcaneal bone trabeculae, articular cartilage, and
plantar aponeurosis is better in B than in A.
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Fig. 3. Sagittal T2-weighted FSE images with head coil of a healthy volunteer obtained at 1.5T
MRI (A) and 3T MRI (B). The visibility of the calcaneal bone trabeculae is better in B than in
A.
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Fig. 4. SNR for wrist structures by field strength
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A : T1-weighted SE image, B : T2-weighted FSE image, C : Fat-saturated proton-density-weight-

ed SE image, D : Gradient-echo image

Most SNRs for bone, cartilage, fat, muscle, and tendon obtained at the 3T MRI are higher than
those obtained at the 1.5T MRI for each sequence.

Fig. 5. Axial T2-weighted FSE MR image with
an 8 cm FOV obtained at 3T MRI. Both median
nerve (arrow) and ulnar nerve (arrowhead) are
clearly visualized on this image.
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Fig. 6. Axial gradient-echo images with a 6 cm FOV obtained at 1.5T MRI (A) and 3T MRI
(B). The visibility of the median nerve (arrows) and flexor tendons is better in B than in A.

Fig. 7. Axial T2-weighted FSE images with same protocol obtained at 1.5T (A) and 3T (B). 3T
MRI image demonstrates the internal structures of vertebral hemangioma (arrows) more clearly
than 1.5T MRI image.
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Fig. 8. Axial T2-weighted FSE image with an 8
cm FOV obtained at 3T MRI. A 2.5 mm-
diameter glomus tumor with high intensity
(arrow) is well visualized in a middle finger.
The contrast between the nail bed and the
tumor is high.

Fig. 9.
A : Sagittal T2-weighted FSE images with 35 cm FOV obtained at 3T
MRI (2 mm slice thickness, 512 x 512 matrix). B : Digitally magnified
image of A.
High spatial resolution image with a large FOV is feasible at 3T MRI.
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Fig. 10. MR images of a rheumatoid arthritis obtained at 3T MRI. Sagittal T2-weighted FSE
image (A) shows a small amount of joint effusion in the ankle joint. No definite bony abnormality
is seen. Fat-suppressed gadolinium-enhanced T1-weighted image (B) revealed inflamed soft tis-
sues (arrows) including synovial membrane.

Fig. 11. Coronal T2-weighted FSE images obtained at 1.5T MRI (A)
and 3T MRI (B). Metal artifact is more prominent in B than in A.
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3T MR Imaging of the Extremities and Joints

Takatoshi Aok, Yukunori KOROGI

Department of Radiology, University of Occupational and Environmental Health
1-1 Iseigaoka, Yahatanishi, Kitakyushu 807-8555

Three-Tesla magnetic resonance (MR) imaging allows clearer visualization of normal bony, car-
tilaginous, tendinous, and ligamentous structures more clearly than that at 1.5T because of its en-
hanced signal-to-noise ratio (SNR) and higher spatial resolution, even with current coil technology.
Coil development and technical solutions for some of the challenges at higher field strength, such as
specific absorption rate (SAR), chemical shift, susceptibility, and T: time prolongation, are neces-
sary to realize the full potential of 3T MR imaging. We believe that 3T MR imaging improves diag-
nostic capabilities in the extremities and joints.
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