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Fig. 1. The measurement method for the dis-
tortion ratio by the NEMA method. The length
of the diagonal is measured and is measured
from the ratio with the reference value.
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Fig. 2. The measurement method for the distortion ratio by the area
method. The area different between criteria image and evaluation image

was measured.
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Fig. 3. The distortion ratios every line number of the NEMA measure-
ment and of the area method. The numerical value of the distortion rate
was stable from around 16 lines.
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Fig. 4. Boxplots indicating the comparison of the measurement time of
each evaluation method. The area method was significantly a short meas-
urement time compared with the NEMA method.
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Fig. 5. The distortion ratios of the different rectangle ratio of RFOV
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Fig. 6. Correlation of a theoretical value and the measurement value of
the distortion ratio in case of eight lines for NEMA measurement and the

area method
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Fig. 7. Coefficient of correlation between the theoretical value with the
area method and every measurement line numbers of NEMA method
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Using the Area Mismatch with SE Images to Evaluate the Distortion of EPI

Yohei KANEKO, Akio OGURA, Aoi KAMAKURA,
Tomoya KITAOKA

Saitama City Hospital
2460 Mimuro, Midori-ku, Saitama City, Saitama 336-8522

For evaluation of the distortion in a magnetic resonance (MR) image, the method recommended
by the National Electrical Manufactures Association (NEMA) is commonly used. However, the
NEMA method is thought to be inadequate for evaluation of the distortion in an image when using
various imaging techniques. Therefore, we devised a novel evaluation method for the distortion in
MR images.

The novel evaluation method, called the area method, involves measurement of the size of the
different areas in the criteria image and evaluation image. Using a 1.5T MRI device, the phantom,
which is a square container filled with a nickel sulfate solution, was placed in air, and imaged. We ob-
tained a proton density-weighted image using the spin-echo method as a criteria image without distor-
tion and an echo planar image (EPI) as a target image with distortion. While obtaining the EPI, we
changed the rectangular ratio of the rectangular field of view (RFOV) in order to change the degree
of distortion.

For both the NEMA method and area method, the agreement with the theoretical value of the dis-
tortion rate for the rectangular rate of RFOV was compared. In the NEMA method, the dependence
on the number for the measurement subject line was evaluated. In addition, the measurement time
for each method was compared.

As a result, in the NEMA method, the number for the measurement subject line established in the
NEMA method was stable in its result for 16 lines or more. In addition, the coefficient of correlation
with the theoretical value became 0.9 or more number when the measurement subject line in 32 or
more. Also, the measurement time for the NEMA method became significantly longer than that for
the area method.

In conclusion, the area method is suitable for evaluation of distortion depending on the imaging se-
quence because it has a short measurement time and high measurement accuracy.
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