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Purpose: The purpose of this study is to survey the MRI used in Korea according to Index terms

the magnetic field strength (MFS), in order to evaluate the failure rate of the MRI MRI

quality assurance test, and to analyze the scores of the subsection for phantom and Magnetic Field Strength
clinical image tests according to MFS. Quality Control
Materials and Methods: For quality assurance test in Korea from Jan 2009 to Dec Phantom Test

2009, 279 MRI were included in this study. The number of MRI was based according Clinical Image Test
to MFS, the type of hospital, production year, and whether or not new or used equip-
ment was from the Korea Institute Accreditation of Medical Image database. The
rates of failure in the phantom/clinical image test along with the scores of the sub-
section, according to MFS, were analyzed.

Results: In this study, there were 78 low MFS MRI out of the 279 (28%) MRI. Ac- Received April 24, 2012; Accepted June 23, 2012
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object detectability of the phantom test and the mean scores of the brain clinical Wonmi-gu, Bucheon 420-767, Korea.
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image test were significantly different according to MFS. E-mail: radpsh@schme.ackr

Conclusion: The low MFS MR is constantly being spread due to used equipment in
medical facilities. Quality control of low MFS MRI can be important because less
than 1 T MRI received significantly lower scores in both phantom and brain clinical
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image tests. Copyrights © 2012 The Korean Society of Radiology
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Fig. 1. High-contrast spatial resolution in phantom test.

A. Slice 1 with three sets of hole array pairs (dashed area) in resolution insert (arrows) in the phantom test.

B. Magnified resolution insert displayed an example of well resolved rows of the upper left array and well resolved columns of the lower right ar-
ray. The diameter of the hole is 1.1 mm for the left pair, 1.0 mm for the center pair, and 0.9 mm for the right pair. If 4 holes in any single row in
the upper left array and any single column in the right lower array are distinguishable from one another at 1.1 mm and 1.0 mm hole size, the

scanner passes the high-contrast spatial resolution test.
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Fig. 2. Low-contrast object detectability in phantom test.

A. Slice 11 showing the low-contrast objects with rows radiating from
the center of the circle similar to spokes in a wheel. Each spoke
(dashed area) is made up of 3 objects; there are 10 spokes in each slice
from slice 8 to slice 11. The total score in the low-contrast object de-
tectability is the sum of the number of complete spokes on the 4 slic-
es. If the total score is more than 9 spokes, the scanner passes the
low-contrast object detectability test. In this image of slice 11, all 10
spokes are complete.

B. However, the image of the different scanner shows none of the
spokes. The scanner fails this test because the total score is O.
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Table 1. Distribution of MRI according to Magnetic Field Strength in
Korea

Magnetic Field Strength Number of MRI (%)
<03T 49 (17.6)
<17 29 (104)

17T 33(11.8)

15T 157 (56.3)

3T 11 (3.9)

Total 279 (100)

Numbers in parenthesis are percentages of the number of MRI.
Note.—T = tesla

Table 2. Status of MRI Equipment (New or Used) according to Magnetic Field Strength

Magnetic Field Strength

Total

<03T <1T 15T 3T
New 39 25 139 11 242
Used 10 4 18 0 37
Total 49 29 157 11 279

Note.—T = tesla

Table 3. Comparison of Failure Rates in High Contrast Spatial Resolution of Phantom Test according to Magnetic Field Strength

Spatial Resolution

Magnetic Field Strength

Total (n = 278)

of PhantomTest <03T(m=49) <1T(n=29) 1T (n=33) 1.5T (n = 156) 3T (n=1)
Fail 4 (8.29%) 2 (6.9%) 3(9.1%) 11 (7.10%) 3(27.3%) 23 (8.3%)
Pass 45(91.8%) 27 (93.19%) 30 (90.9%) 145 (92.29%) 8 (72.7%) 255 (91.7%)

Note.—T = tesla

Table 4. Comparison of Failure Rates in Low Contrast Object Detectability of Phantom Test in T1WI according to Magnetic Field Strength

Low Con_tt_'ast_ Object Magnetic Field Strength Total (n = 278)
Detectabilityin TIWI  <03T(n=49) <1T(n=29) 1T (n=33) 1.5T (n = 156) 3Th=1)
Fail 36 (73.4%) 7 (24.1%) 0 (0%) 0 (0%) 0 (0%) 43 (15.5%)
Pass 13 (26.6%) 22 (75.9%) 33 (100%) 156 (1009%) 11 (1009%) 235 (84.5%)
Note.—T = tesla, TIWI = T1 weighted image
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Table 5. Comparison of Failure Rates in Low Contrast Object Detectability of Phantom Test in T2WI according to Magnetic Field Strength

Low Contrast Object Magnetic Field Strength Total (n = 278)
Detectability in T2WI  <03T(mn=49) <1T(n=29) 1T (n=33) 1.5T (n = 156) 3T(h=11)
Fail 42 (85.7%) 18 (62.1%) 2 (6.19%) 2 (1.3%) 0 (0%) 64 (23.0%)
Pass 7 (14.3%) 11 (37.9%) 31(93.9%) 154 (98.7%) 11 (100%) 214 (77.0%)

Note.—T = tesla, T2WI = T2 weighted image

Table 6. Comparison of Mean Scores of Low Contrast Object Detectability of Phantom Test according to Magnetic Field Strength

Low Contrast Object Detectability

Magnetic Field Strength

<1T 1T 15T 3T
Mean + SD TIWI 89+74 30664 36.1+£48 382+30
T2WI 53+67 263+86 303+£73 346+43

Note.—SD = standard deviation, T = tesla, TIWI = T1 weighted image, T2WI

=T2 weighted image

Table 7. Comparison of Failure Rates in Brain Clinical Image Test according to Magnetic Field Strength

Brain Clinical Magnetic Field Strength Total (n = 273)
Image Test <0.3T(n=45) <1T(nh=29) 1T(n=233) 15T (n = 155) 3T(h=11)
Fail 9 (20%) 3(10.3%) 1(3.0%) 2 (1.3%) 0 (0%) 15 (5.5%)
Pass 36 (80%) 26 (89.7%) 32 (97.0%) 153 (98.7%) 11 (100%) 258 (94.5%)
Note.—T = tesla
Table 8. Comparison of Mean Scores in Brain Clinical Image Test ac- 2]— 1.5 T AH)9] g% Ball50] Fdare T1 E2HAMA

cording to Magnetic Field Strength

Magnetic Field Strength
Clinical Image Test <1T 1T 15T 3T

Mean + SD 286+95 347+53 350%67 386+23
Note.—SD = standard deviation, T = tesla

Mean Scores of Brain
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