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[Abstract] Objective To explore the evaluation methods of magnetic field uniformity and the practical operations, in or-

der to provide references for clinical quality control. Methods

Based on MRS phantom and 32 c¢cm uniform spherical phan-

tom, the evaluation methods of magnetic field uniformity were used to detect MRI equipment in department of radiology,

including spectral peak and the bandwidth difference. Results

The full width at half maximum (FWHM) of MRS phantom

was 0. 08 ppm, the inhomogeneity values on coronal, sagittal and axial detected by the bandwidth difference method was

0.15 ppm, 0. 08 ppm and 0. 18 ppm, respectively. Conclusion

The magnetic field homogeneity of the above mentioned

MRI equipment is favorable, which accords with magnetic field uniformity detection standard.

[Key words ]
DOI:10. 13929/;. 1003-3289. 201706073

Magnetic field homogeneity; Magnetic resonance spectroscopy; Bandwidth difference

MRI i% & %437 30 5) MV 4 77 xR 1 & 5C Bk

WA P AL, R R, ERE
(1. B BB A2 B Ja b & 0 BE B O B db st 10005052, T B R 445 B TR 22 Be , Wi vL bt 310018)
(H ZE] BE BT MRUR & #5358 5P A6 575 5 SC R IBAE D 3R, ik R BT i it s R &%, Fik BT
MRS BERFN 32 cm (195735 BRAE 43 590 SR FHIRE 135 08 {1 0k 1ty 5 22 A 12 0 o 10 37 243 5 A A 00 75 32k G 0 s P52 75k 53 B 119 MIRT
W, R MRSHBARMAREFIE N 0. 08 ppm,32 em S)BHERAFE AL 56 25 (6 15 F B2 AR AT o 2% WRASL 05l 07 1) il 73 S 29
AHE S 512 0. 15 ppm.0. 08 ppm Fil 0. 18 ppm. i€ Frsill MRI i% 55 #5335 ) B AT 45 6 06 5 35 50 P A 0 4 o
[XER]  BIHEIE LR I 5 58 25 (H vk
[FESES] R445.2; 0482.53 [CEEARIRAD] A

[XEHS] 1003-3289(2017)11-1611-04

BEAE MRI BEA A2 W RR A & R il IR J5

(e B] HEXEAME T UMBAFLIT KL LTS LW
(2016YFC0106901 ), B 4 4t 5t B & & & A A # # T #
(Z141107001514002) (At 5t il B& 4 5y “fdi i ” A A 314 (SML20150101)
Jem s Gr AL R & [2015]160 %5,

[E—1EE] I 993—) o TR ER IR AR+, #F58 05 ) . B
IR B s ) A0 RS AL BEF 5T . E-mail . pingpyzy@163. com
CEEES] TR, o AR A 27 B A 5t A 3 1 B i 4 4, 100050,
E-mail: cjr. wzhch@vip. 163. com

[ EE] 2017-06-12  [f&E BHEE] 2017-09-11

B (quality control. QC) TAF % #i 52 Bl M+,
13 249 53 P DA AN S22 W DR 5 2 42 1 A iy 2 00 H
2 A S 0 ARG T (A2 4 e 5 Kl R R 4R B 1 1
JEOMEE N B ST — 2 R BRI 45
f (diameter of spherical volume, DSV) N # 37 i &
B 15—, o i B A7 T AR PN A e @ 0 R H R — Bk
HE DL W0 R A DT 53 88 Cppmo) 1 R B A IR
(VARSI Rk i A S g A IR D e SR A N
Sl i P NI NN 52 NS e 1 1/ v 7/ T e
— BG5BT MR BUR BT & 77 A A R



e 1612 - o E BE 2R R B R 2017 4E58 33 %% 11 8] Chin J Med Imaging Technol, 2017, Vol 33,No 11

SR 0 R R MRT B4 i WL 2 TR AR e 51 Y
JE 105 4 AN 24 5 CEHGAE 5 AN 4 A 50 B A8 O 52 4F
XY MRI 4%, i 7T LS 35085 00 L) 41 Ml s 768
P G T 5 Can EPT JP 41 5 3 28 52 i 8 25 SR B B
v, EE X G B ) P AT AL O ik A
T DA T T 22 (H 1 L RE A b T 3 A A6 22 M [RT
S I 0 (k3R B A PR B BRI (free in-
duction decay, FID) {55 28 B A5 4 J5 1) 3 T 2K &
i (full width at half maximum, FWHM) . 1 &
T2 FFIURE 7 2 i, 11 2 #4057 B (L8 e 1) s 7 2 Y A A7
P AHASE ] 25 A5 04 A2 AT LA e i 3 7 B A8 4K 5 A AL
2% b P13 [ B AT DA 25 B 51 R A 6 7% Ak %) A 1 37 8 52 T
F .0 2E A T 3 R e/ i AR WO 85 R Y
JUART W A8 22 A R TS0 7 5 B A8 Ak . A SCRe R 1
DA A 12 TN A 98 25 (B VA X AR B0 MIRT I 48 HEAT #6355 34
SIHETEAL

1 #MrER&®

1.1 W AL 7 ik

111 Pk fEXSIus M. &5+ & LU [H]
O] ) I W i R S 71 o o A1 4
B o 25—~ 55 1 Sl 0 S A [R] (%) 5650005 sl ik ok e 2 WA
] 1Ak < et A A Bt 7 A 2 A ) 1 Ak % 5 S A K
b I L 2 LR ) B Ak 2R R R AR B R E B R
XA AT B RR O T2 st . FE bt R v, Rl 2k
Bl AT LA B A FR R 2 08 S %0 S R A R
A TR LD I — AN SRS A, Y RS
SIVE T RIS o BT HF 1Y 2 AH L 32K e A . /Y FID
55 R DA A ST AR S i 0 L EE 2z A] DLy
FEOEN L B, FID A5 5l B AR e S A Ik 0 i
Al DA W R B ¥ AT pEE . O vk R N A Y
SIERIE B, 3948 U % 5 41, W 4t FID {5 5 5L A2
BF OB m S . REAX (DR FWHM M Hz
) ppm MFELS,

FWHM( ppm) — —LWHMHz) (D

42.576 X B, (D)

L1.2 w92 EE: W EEEREITTREAERK
FIVEE /N OHT B 175 L 3R AT 19 25 18] JL A 25 B 2% 1 Ok 1
fli S ¥ 51D T — AN SR 3 9 B3 Tl
RS B oSO AR /G BRI RN
SI0EY AB WS N, AE B AG Ak AR v 43 ) it I A e AH 7
R GRS LM B WS, 20 ik G, G,y Gy TR
By P EMMELSWRAEUT
%%[5,7,9]:

G. = 2n/7) X (BW,/FOV,) (2

Horr,y 38 B9 & BE e L . FOV AR 2 W5 40 3R 4 1
1) FOV, i TR/ #8137 A ¥ 53 7= A iy AR AR I
MFAXFER x'=x+AB/G,. LUHEH 98 BW, GE#
UMK T 5 kHz) 396l 55038 9 6% J7 0] 1Y £ PR 6 B2 3
K :GiAAB(x.y) o x, Fx; PUE T 98 BW, Gl 78 LA
I 100 kHz) $HEBIUA 45 2 i B J7 1] (18 2 1k 446 B2 3
K Gy > ABL LA x, A x; XF TR E Y BRBE, DL R 2
A R S

<BW1 * BWQ) * (Iz ’_1‘11)
42.576 MH./ T X B, ('T) X FOV, X (BW, — BW;)

3

H, o' — o 8 @ 98 AR 98 2 R AR AR
i 7 b AT A 22 H . B A7 mm, FOV, 54
A mm,
1.2 W& S5k R GE 750W 3. 0T MRI i%
#RIER S % L4 ; GE MRS # & (H 4 180mm) ;
GE 2] BREL (320 mm) .,
1.3 LE Ik
1.3.1 Pk O MRS BUK (B TA A IE
258 Sk 2 BB rp o b E AT SO mT A L. @ 3R
Probe 3D CSI F4, #4728 & , % J{] auto prescan
X HFAT A HH. H#S4: TR 2 000 ms, TE
144 ms, NEX 1,FOV=15 cm, A ZJEF 15 mm,CSI
JZJE 15 mm, CSI 28 1. QEH % )5 . % spec-
troscopy prescan B, W TS BE S HH x.y.2
Fl delta BAAE) | B2 B — A 38 10 245 04 Ik 0, I
FWHM {8, ¥ {7 f& Hz (1B, @HAX (D IHE
FWHM(H.A} ppm) .,
1.3.2 Wi MY OME GE M 32 cm 2137 Bk
FEARL B o B AL . W 8 IR G 3 5 R
TEN 2 g 15 J5 ) b, 49 4 2 8. SPGR J¥ 41, TR
200 ms, TE 20 ms,FA 40°,FOV 40 cm, 5[ 512 (4
R ) X 256 CAH AL 4w F%) . 24 1, NEX 1, 22
5 mm,BW, 2 kHz,BW, 31. 25 kHz, @352t 3 1 &
AL A7 4 R A ] — > AT B 1Y 2D-SPGR J¥ 41, L h
FOV &/IMEN 40 cm, i FE RATR 5 K Gi 2o 46 /MR
E-3) N i 7 A SR 5 7 N D= O T NS
2R 55 05 1) R BB AL I 512) 0, 8 B 80 E
b O E SRR M AR 9 BW, (FLAL Ha) it
T3 b AR B AR AR, 4545 5 10 AR AR G0 2R 4 1 7
] FE 2 A2 m (S % SRR BAR) . I
BW, H A~ 2% 55 2 8] (4 5 88 (dy R L R A% AT LA

ABy (ppm) =




[ BE A AR AR 2017 4E58 33 %5 11 8] Chin J Med Imaging Technol,2017, Vol 33,No 11 + 1613 -

NI R 22 (B 2A) - T S B RIAR A (0 3 1)L id
A TR R B R A Ak BT Y —
. OAHIFE Y S B0 & A8 @ 98 BW, (AL Hz)
FRHEAT — YRR A G, (. BW, I BW, 7 9 3 il i
PR ERBUARE & BB 8l | IR R4 4 5 78 UG 00 26 25 1
Jr 1] i WA 2 % 5 2 B B R B (dy . FE BW, A
BW, FHZ % fi i N —Z% g, . W& ks

di M T AR (& 2B) . @R & —d ffH. ©F
2R 1~5 g s ORI AL dy —do (E. O

BT &y —do (HAF AL 3 THE#E A S H.
Ch TORS B 50 m] AT B4 5 1)

FRUTIR 2R o 7l 9 22 (8 1 X 2R G0 AN 1A o7 RN T 40 1Y
AR i 2 B ELA — s B (S R S P I ) BT AT I
IR MRI R %0, (H & R F 5 a0 B 2 vk, A B 4
ERRHERT Z T B A e Y St A B A R, AH
7 26 3% P AT AT 7 18 A ) B I R R 2 Ak AR
FALEE X B AL 1T UG E R (R 46 AH 7 3 4, A7
JEIF R 22 R 0035 B9 MR 24807,

8 22 1 0 = 0 3 3 A1 PE T N T 0 R v
DR 2 o 5 R I A5 R A A 22 Cn [R] — 4 58 R [ — =
2 R T RE 2 R )L A L 25 v R S

R T 7 =X VA P T BT g o= 1 TE 2 (E IR & R AN S E

PrE R d —d Al BCREAS J5 18] N e B IR ldy—ds | AB(ppm)
dy — do A B KAE A A A TR i fir BW, =2 kHz,d) —319. 6 mm 1.3 0.18
1.4 AbEARME  ARIE ACR MRI BW,=31. 25 kHz,d; =315. 3 mm

T T TS ik, JARAE BW; =2 kHz,d; =314. 1 mm 1.9 0.08
. e, BW, =31. 25 kHz,d> =316. 0 mm

B o~ B RR R AR AL BW; =2 kHz,d; =320. 3 mm 3.5 0.15

30~40 cm FY BRTE X LN, 1 3%

BW;=31. 25 kHz,d, =316. 8 mm

Y5 RIAE 2 ppm ZE AT .
2 #R

i 0 V5 (I 1B) T A5 1
ZEH . FWHM H(H2) H x, — x;
=10.025 Hz( x, 55 x, f03& 1%
B B Br X R B x B D
FWHM (ppm) = 0.08 ppm,
18 cm DSV 1 1 35 ¥ 2 1 45
TF G Ak B AR

i 58 22 E I R A 2
HZER W E 1, 32 cm 51 3Bk
FAJERIAL | O RAL A R AL Y
AN ¥ 53 4d 43 9 A 0. 18 ppm,
0.08 ppm M1 0.15 ppm. % R £F
GAbE AR,
3 it

YT U (VR AR A RT3 LA
&7 5, 35 T AT LA SR AT 3% 7 41
HIA B s AR AT 2P
AT 1 I £ W) A T R RS
JER R A DSV B A —JE (1
TR S 2
Vi (B — B L AT 24
A A SR ATY v U 5
WIRE S 30 S PR 22 s Ky 5 T

B 2 WREMEEGH AT AR T
HYFE S do

ZE [ W i BRI T EF 20



- 1614 -

o E BE 2R R B R 2017 4E58 33 %% 11 8] Chin J Med Imaging Technol, 2017, Vol 33,No 11

AR R T G A Al R G R T R A
e PEAT = T5 0] b B Z2 R D0 A I R R A R A
A BT B MR R S % L 7 — R ERIEAR
[l 58 T R — 2% R

ARG TR A B R T 0 ) R L 8
) P R L SRy R i 4 S e AR
T SR AE I PR 5 P2 1 4 W . — LRSI B4 % 3 45 S 1
A 45 E A L T B A TR TG AR L A AR R i ke
IR, W P ST 22 ) D D9 - O BR ik 4 1R 95 e i A
FLAR Cal 8] B0 PN 14 37 5 O i B S0 ¥ B0 58 B i 0 1 o7
BRSNS A AR, W Y S P ) A T L
REBh L Al A% oK GG, IR I S PEAR R 2 L s TR
AT PR E TR R R I B R 1 2 i R
FTICEL . TEBLSERROR NG 00 T o B 5 5 37 i WK & A1 BT
PR RT3 ROy R W RE 3 SIS
WA TR N AE 3l I [ 350 B A
PE A BN REFE 1K,

[ 5% 30k ]

(10 RBYE A% R 15 2 0 0 0Tt PR E 5 St 4 . o [ BT i 4
2011,26(7):13-20,26.

(2] A R AAR B 5 0 37 2 S PR i o 0T o B T SRS B
2004,10(4) :38-38.

(30 B Wi PR A% R 3t 4R IR Y 4k R IE . P 6 B2 )7 350 4%, 2013, 28
(2):1-4.

AN SN G L S SR R U S U ) S S R U R R R U R U R R S U e S U U

[4]

(6]

7]

(8]

(9]

(10]

[11]

[12]

[13]

W, RHRE WRIB 4. Siemens 3.0T Verio MR H % Jf &2 43 il
SREAIE. P E RS AR AR, 2015,31(8):1285-1287.

Price R, Allison J, Clarke G, et al. 2015 American College of
Radiology MRI Quality Control Manual 2015. https://www. re-
searchgate. net/publication/280924150_2015_American_College
of_Radiology_ MRI_Quality_Control_Manual

Och J, Clarke G, Sobol W, et al. Acceptance testing of magnetic
resonance imaging system: Report of AAPM Nuclear Magnetic
Resonance Committee Task Group No.6 (AAPM Report No.
34). Med Phys, 1992,19(1):217-229.
Jackson EF, Bronskill MJ, Drost DJ, et al. Acceptance testing
and quality assurance procedures for magnetic resonance imaging
facilities: Report of AAPM MR Subcommittee Task Group [
(AAPM Report No. 100). Maryland: College Park, 2010:9-13.
e AR SN T A AT AR L R R AR (R R iR AR 15
B AG TR A 53PN S . LR, WS/ T263-2006.
Chen HH, Boykin RD, Clarke GD, et al. Routine testing of mag-
netic field homogeneity on clinical MRI systems. Med Phys,
2006,33(11):4299-4306.

WIEDL, T, T B . 2R AR R 98 B A LV, I R O
W BB AR BT At N R BR A, 2007 :2-36.

Hashemi RH, Bradley WG Jr, Lisanti CJ. MRI: the basics. 3
edition. Philadelphia: Lippincott Williams & Wikins Inc, 2010:
16-30,40-47.

B I8, 14 K . A% e iR AR B SR b ) B B b et
Hh I B2 24 BEE AL, 2007 :70-72.

Di NA, Ortenzia O, D’arienzo M, et al. MRI quality control
tools for procedures and analyses. ] Exp Clin Cancer Res, 2006,

25(1):121-127.

) SN TN LR R U R e R L R U e D i g S e N R

2017 Kb IR 30110 5 T UE S o5 FH 5G £ 4
—(PIEBRERAREA)

R RS BT T 942016 R ERM IS XSS R K AT 47 F 2017 4F 10 A 31 HAEJLEE bR
SR AAT . (O E 2R AR R ) 2B AE(2017 PR BR3P B IE R ) R0 B B4 A G B0 R

XHRIBEE 442 55 ;
E £ :0.41;

B 59k 3582,
2 EF:0.709;
FRY BB R :20.57;
FRZIMIEFR:0.90;
SHIFM B S :65.70,

N SN N R W N -



