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Fig. 1. Quality factor (Q) indicates the sen-
sitivity of the coil at the resonant frequency.

Surface coil (4 cm radius)

Surface
coil
(6 cm radius)

Head coil
(14 cm radius)

Signal strength

Body coil (28 cm radius)

1 1 1
T T T T T 1 T

2 4 6 8
Pixel depth (in cm)

Fig. 2. Sensitivity profile for pixels at various
depth are compared for circular surface coils of
small and large size.

(From Schenck et al.®))
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d

Fig. 3. Tx-weighted images of the same specimen obtained with different pixel size.

(a) 256 %128 matrix, 17-cm field of view (FOV) corresponding to 0.91 mm? pixels. (b)
256 x 128 matrix, 12-cm FOV, corresponding to 0.5 mm? pixels. (c) 256 x 256 matrix, 12 cm
FOV, corresponding to 0.25 mm? pixels. (d) 512 x 512 matrix, 14-cm FOV, corresponding to

0.09 mm? pixels.
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BOFTY 7 )P4 X5 0.91 mm? &R T ()
TREESARITHETB L EESAETHH
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Fig. 5 XEB MR & TEEPRET 5 mp ED
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PR CREAICKZL L T\ 5. REERE CI3E
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Fig. 4. T2-weighted axial image shows the nor-
mal laminar structure of the anterior and left
lateral rectal wall (=), The inner low signal in-
tensity line is the mucosa, second high intensity
zone corresponds with submucosa. The muscle
layer is demonstrated as two layers, represent-
ing the inner circular and outer longitudinal
muscle layers. Tumor is visualized as low sig-
nal intensity mass in the right lateral wall.

Fig. 5. (a) Tz—weighted sagittal image of rectal cancer demonstrates the wedge shaped tumor
infiltrating into the muscle layer. (b) Microscopic section.
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Fig. 6. (a) On Tz—weighted axial image of prostate cancer using an en-
dorectal coil, the peripheral zone is relatively homogeneous high signal in-
tensity. Small focused cancer is visualized in left central gland («). (b)
Specimen study with 0.05 mm? in pixel size shows each glands in the
peripheral zone individually. (c) Histology.
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Fig. 7. (a) Te—weighted axial image of prostate
cancer shows as low signal intensity area in left
transitional zone («). (b) Specimen study. (c)
Histology.
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Recent development of new surgical procedures for malignancy requires more accurate preopera-
tive staging of the tumor. Spatial resolution is often a matter of critical importance to diagnose sub-
tle pathologies such as inconspicuous submucosal invasion of colorectal cancer.

There are some basic principles on implementations for high resolution MR imaging. To increase
the spatial resolution, we have to reduce the voxel size at the cost of the signal-to-noise ratio (SNR)
reduction. In order to compensate the SNR loss, either increase in number of excitations or decrease
in the sampling frequency bandwidth is necessary. An alternative to that effect is the application of
surface coils. Surface coils provide a higher SNR in their vicinity with a nonlinear fall-off of the sig-
nal intensity away from them. Understanding that the performance of each surface coil depends on
its size and shape is important. A surface coil should be selected by its region of sensitivity to cover a
given anatomical interest. Phased array coils and an endoluminal surface coil, in particular, have
revolutionized the clinical high resolution MR imaging by virtue of fine delineation of anatomical and
pathological details.
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