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Fig. 1. Schema of two turn surface coil (A) and saddle coil (B)
ct: tuning capacitor, cm: matching capacitor.
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Fig. 2. Contour plot of magnetic field of
surface coil (A) and saddle coil (B) and
signal intensity profile on axial T1
weighted image of phantom using sur-
face coil (C) and saddle coil (D). Solid
lines of (A) and (B) represent the lines
interlinking the points of the equiva-
lent magnetic strength. Contour plots
of two types of coils suggest that sur-
face two turn coil show azimuthal sym-
metry in magnetic strength than saddle
coil. Solid arrows of (C) and (D) repre-
sent artifacts probably from intrinsic
magnetic field inhomogeneity.

Fig. 3. Signal intensity profile on coro-
nal T1 weighted image of phantom us-
ing surface coil (A) and saddle coil (B).
Note both coils show relatively uni-
form signal intensity suggestive of ho-
mogenous magnetic field. Relatively
low signal intensity in superior direc-
tion may be due to magnetic field pro-
duced by turning portion of coil at the
end of coils.
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Fig. 4. Change of SNR(Signal to Noise ratio) according to dis-
tance from coil surface on axial T1 weighted image of phan- .
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Fig. 5. Change of signal intensity (SI) according to distance from coil surface on axial T1 weighted image of anorectum of the cat us-
ing surface coil (A) and saddle coil (B).
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Fig. 6. T1 and T2 weighted axial (A, B)
and coronal (C, D) images using saddle
coil. On axial images (A, B), signal void
artifacts (white arrowhead) probably
from magnetic field inhomogeneity
prohibit not only from demarcation be-
tween internal and external sphincter
but also from whole delineation of anal
sphincter muscle. Note that IS and ES
are partially demarcated on non-depen-
dent side (left side of image) at T1
weighted image, but not demarcated at
T2 weighted image. Levator ani muscle
(arrow) and anal sac (arrowhead) are
well delineated at both the T1 and T2
weighted images.

Fig. 7. Axial T1 (A) and T2 (B) weighted
images of anorectum of the cat by us-
ing surface coil. Internal sphincter
(white arrow) and external sphincter
(black arrow) are well demarcated on
T1 and T2 weighted images. Internal
sphincter appears as intermediate sig-
nal intensity and external sphincter ap-
pears as low signal intensity on T1
weighted image.

White arrowhead: mucosa, Black ar-
rowhead: muscularis mucosa
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Comparison of Surface and Saddle Endoanal Coil to
Evaluate anal Sphincter in Infants and Young Children:
Experimental Study Using Phantom and Cats'

Hye Seong Kim, M.D., Myung Joon Kim, M.D., Eun Joo Kim, M.S.?, Jin Suck Suh, M.D.,
Min Jeong Kim, M.D., Eun Kee Jeong, Ph.D.

'Department of Diagnostic Radiology, Severance Hospital, Yonsei University College of Medicine
“Research Institute of Radiological Science, Severance Hospital, Yonsei University College of Medicine

Purpose: We designed an inside-out-type endoanal surface and saddle coil to evaluate the anal sphincter of
young children who have difficulty in controlling defecation after the correction of anorectal malformation,
and compared two coils using an imaging phantom and cats.

Materials and Methods: Using two coils, T1- and T2-weighted axial and coronal images of the phantom and of
the anorectal region of cats were obtained, and the results were compared in terms of changes in signal intensi-
ty and SNR according to the distance from the coil’s surface. We also compared the capability of the coils to de-
lineate the internal and external anal sphincter of cat anorectum, both of which are important in the control of
defecation.

Results: The saddle coil was slightly superior to the surface coil in terms of SNR, but inferior in terms of the
signal intensity of the region of interest of the cat's anorectum. Moreover, artifacts of low signal intensity ap-
peared in an azimuthal direction on axial images acquired using the saddle coil and prohibited delineation of
the whole of the anal sphincter. In terms of image quality, the surface coil was therefore superior to the saddle
coil.

Conclusion: Our findings suggest that among inside-out-type endoanal coils, the surface coil may be superior
to the saddle coil in MR imaging to evaluate the anal sphincter of young children.
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