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Analysis of Distances for MRI Scan to Maintain Pptimal Signal
Intensity in a Surface Coil
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Abstract

The purpose of this study is to statistically analyze the signal intensity pattern according distance
from the surface coil center and to maintain optimal signal intensity under clinical circumstances where
the surface coil centers are not correctly positioned due to various causes. The cylindrical fluid phantom
was placed and moved from the coil center in vertical direction with 1 c¢cm increments. The signal
intensities were measured and compared. As a result, the signal intensity showed no significant
difference within 4 cm and 1 cm from in T1 weighted images while in T2 weighted images the signal
intensity was maintained up to 5 cm and lower 3 c¢cm in the upper and lower direction from the coil
center. In conclusion, to maintain the optimal signal intensity the target region should be located within
the reference distances proposed in this study.
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Fig. 1. Phantom and coil settings
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AFE5L 30T == AEHdd A
(Achieva, Philips medical system, Netherlands)2} 61
g SENSE cardiac array 92 AHE3ke], T1, T2 7

£94% g5agon, 2 ) AR 92 W} o]

Table 1. Image parameters

TR TE FA  FOV Thickness/
ms) (ms) ()  (mm) gap  matrix NEX
(mm)
T 500 20 90 200X200  5/2 222; 5
T2 2500 80 90 200%200  5/2 222; 5
E'ﬁ& Fde 94 FNEZZaW(Image ], ver.
NIH1 USA)E o] &3] dale]l AR 150

A4 99 (region of Interest, RODS A48}

127
fol E ”’; Jﬂ
Oﬂ\i L

L& SAslon, 349 A EE B =

T13(SPSS ver.22, SPSS Inc., Chicago IL, USA)&
] 3}od JJJE“)] 9% Wslo] W Aol AT ATE
gk & A XEAHEA (ANOVA) T ARS-E4]

(post hoo)& o131l frolg Aol & Brhstec,

. H7Zot

T W M) st wE Gate] AP
TL, T2 A% 25 299 FAldA -3 ke
2 Aglo] PAAFE AHH o & ATk AlFH
o2 By Tl 424N AeA=E 7| Aaj=
2l F4(2063.0248.66)M Al 7 a1 cme] 1x¥s}
Al - 0.26%(2057.6249.22) 2 71 &AL 71A4E 10 em

rlu
o

5
o] 943} Al -21.67% (1615.94+1.43) 2 713
25 How 3 Wi 4 ong HA¥Ws
-0.07%(2061 54+743) 2 7V4 ZHe 7222 10 cm]
W3}l Al -1316% (1791.48+7.83)= 7Fd 2 7+
B Table 21.
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Table 2, Signal intensity pattern according to distance
between phantom and the surface coil — T1

weighted image

Direction Distance Signal intensity Re?;%'on
10cm 1615,94+1.43 -21.67%

9cm 1751,22+4.29 —-15.11%
8cm 1845.00+6.39 -10.57%
7cm 1913,75+5,96 ~7.24%

Upper 6cm 1964.32+7.52 —4.78%
5cm 1999.43+8.49 -3.08%
4cm 2023,49+7.36 -1,92%
3cm 2036.99+8.13 -1.26%
2cm 2048,04+7.83 -0.73%
cm 2057.62+9.22 -0,26%

Center Ocm 2063,02+8.66 0.00%
icm 2064.98+8 14 0.10%
2cm 2067.68+8.73 0.23%
3cm 2069.89+10,20 0.33%
4cm 2061,54+7.43 -0.07%
5cm 2048,53+9.12 -0.70%

Lower
6cm 2032.33+8,13 —1.49%
7cm 1998.94+10,07 -3.11%
8cm 1954,26+8 .84 -5.27%
9cm 1885.52+9.28 -8.60%

10cm 1791,48+7.83 -13.16%

Table 3. Signal intensity pattern according to distance
between phantom and the surface coil - T2

weighted image

Direction Distance Signal intensity Re?;%'on
10cm 1615,81+£7.92 -20.88%
9cm 1718.07+3.69 -15.87%
8cm 1818.46+3.72 -10.95%
7cm 1888.70+4,93 ~7.51%
Upper 6cm 1942.05+4.90 —4.90%
5cm 1978.1944.91 -3.13%
4cm 2004,50+5,05 —1.84%
3cm 2019.01£6.29 -1.13%
2cm 2029.58+6.04 -0.61%
icm 2037.20+6,40 -0,24%
Center Ocm 2042.12+6.94 0.00%
icm 2045.07+6.06 0.14%
2cm 2046.54+6.16 0.22%
3cm 2044.82+7.68 0.13%
4cm 2035.97+6.16 -0.30%
5cm 2022,20+6,52 -0.98%
Lower
6cm 2003.02+5_91 —1.91%
7cm 1966.39+7.24 -3.71%
8cm 1920,91+6.81 -5.94%
9cm 1851.08+7.00 -9.35%
10cm 1754714579 —14.07%
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& 1 cme] AW} Al - 0.24%(2037.20+6.40) 2 7} T2 747974 AA T1 4x29747 A2 Je
A2 AAE, 10eme HAIWHEE Al -20.88% 7+ Aol 1540232.121, Ak Wi Al ghe] 27950.075,
(161581+7TR) =2 7F & 14aE Blon 3 Wik F 231447, -9 50] 000002 Y}, ek ff 2o
3eme] YIAH3B A 0.13%(2044.82+768) 2 71 2He T o2 shve] g Aolrt = WY IRl
g, 10 cme] RSt Al - 14.07%(1754.7145.79) e ASAE go] EATS &+ AATH Table 5].

2P E AAE R

AtHTable 3].

Table 5. One—way ANOVA with variation of phantom

7l Atz el me] A7) dlE o] 9 H e ) ) .
15 Aedmel a9 Sk Ag el sl v position in surface coil - T2 weighted image
2 ANE7T 2Fo]7} Q=% <ol 7] & LLu)x
& a7l Aol7} gl=A Lohur] 918 ALuA e S—
Akt S Alggst A3 T1 g2 da 7k Al Squares Squares
- . Between
o] 1547343716, Ao+ W AFEo] 537954, F Groups 1540232,121 77011.606 231.447 .000
1208064, 2180 000022 YER), Je ) Foj= (‘ggﬂg‘s 27950,075 332.739
£ she] froldk Apol7) e el YA st upE Total 1568182,197
NEAE ol EAFE & 4 UATHTable 41
Aede] YWt A 7] AsAES] 2 FHH F
. . 0] = 1o = J= = °
Table 4, One-way ANOVA with variation of phantom A3 AT g Uehd= 71 78 E Lotrr] 9
position in surface coil — T1 weighted image & Duncan®] AFEA418 A3k A} T1 7z AH
SSum of SMean Sig AL ol 0050 et FH ko] 147]2 el S
quares quares
U A 1lem 2cem 3cem 4 cm 31 em® Y3}
Between  oi7a43716 77367186 1208064 000 ’ =
Soups g W, BAKLR /1E NEAE 7Y T4 A
Within 5379554 64.042
Groups - - S} frold Aol7} glol(sig. 0.147) FAF A%
Total 1552723270
Be s eS¢ 5 A}ATHTable 6]
Table 6. Post—analysis of phantom position in surface coil — T1 weighted image
Distance Subset for alpha = 0.05
1 2 3 4 5 6 7 8 9 10 1 12 13 14
Lower 10cm :1615,94
Lower 9cm 1751,22
Upper 10cm 1791.48
Lower 8cm 1845.00
Upper 9cm 1885.52
Lower 7cm 1913,75
Upper 8cm 1954.26
Lower 6cm 1964,32
Upper 7cm 1998,94
Lower 5cm 199943
Lower 4cm 2023.49
Upper 6cm 2032.33 i 2032,33
Lower 3cm 2036.99
Lower 2cm 2048,04
2048.53
Upper  5cm 2057.62 | 2057.62
2061.54 i 2061.54
Lower 1cm 2063,02 | 2063,02
Upper  dcm 206498 = 206498
Center  Ocm 2067.68 | 2067.68
Upper 1cm
Upper  2cm 2069.89
Upper 3cm
Sig. 1,000 i 1.000 : 1.000 i 1.000 i 1.000 i 1.000 i 1.000 i 1.000 .923 .084 .359 077 .079 147
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Table 7. Post—analysis of phantom position in surface coil — T2 weighted image

: Subset for alpha = 0.05
Distance
1 2 3 4 5 6 7 8 9 10 11
Lower 1%0 1615.81
Lower 9cm 1718.07
10c

Upper m 1754.71

Lower 8cm 1818.46

Upper 9cm 1851.08

Lower 7cm 1888.7

Upper 8cm 1920.91

Lower 6cm 1942.05

Upper 7cm 1966.39

Lower 5cm 197819

Upper 6cm 2003.02

Lower 4cm 2004.50

Lower 3cm 2019.01 2019,01

Upper 5cm 202220 | 202220 i 202220

Lower 2cm 2029.58 | 2029.58

Upper 4cm 203597 | 203597

Lower 1cm 2037.20 : 2037.20

Center Ocm 204212 204212

Upper 3cm 204482 | 204482

Upper 1cm 2045.07 | 2045.07

Upper 2cm 2046.54

Sig. 1 1 1 1 1 1 0.07 0.309 0.134 0.055 0.074

T2 7x973E frela 0.0500 thgh - eke] 1178 511113 Buchli G121 HAF F-91o Age 2dE
2 veptoth 4 lem 2 cm 3 em 4 em, 5 cm, 3 Aelsle] Abgsto 2 NEAEE Y = vt 3}
1cm, 2 cm, 3cm 9 937} & w, ALK At ole} &l Lim S{1312 w7l ¥ 5 (parameter)?!
71# AeZE=d ZY FA ﬁgz}_‘;&} %91?& zfe] SA7HE WSAA ASHEE Y F Aok 39,
7} glol(sig. 0.074) $LF AEAEE UYehd S & & Park %—[14]% 2D H_E} 3D %iétﬁ%‘% AL-g-5tod ﬂi
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