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Comparison of adaptive image receiving coil and traditional coil in breast magnetic resonance imaging

PENG Kanggqiang, DAI Xinyi, LIU Huiming, HE Ni, JIANG Linling, ZHONG Linchang, XIE Chuanmiao
State Key Laboratory of Oncology in South China/Department of Medical Imaging, Sun Yat-sen University Cancer Center, Guangzhou 510060,
China

Abstract: Objective To compare the applications of adaptive image receiving (AIR) coil and traditional coil in breast magnetic
resonance imaging (MRI) for improving the comfort level of breast MRI on the basis of ensuring image quality, and providing
a new selection of radiofrequency coils in breast MRI. Methods A total of 34 healthy female subjects who underwent breast MRI
in Sun Yat-Sen University Cancer Center from January to March 2023 were enrolled in the study, and two kinds of radiofrequency
coils were used for breast MRI. Through questionnaire survey before and after examination, the personal information was collected,
and the comfort during breast MRI was investigated. AIR coil and traditional coil were used for MRI using T,WI fat-suppressed
sequence (T,WI fs) and multiplexed sensitivity encoding diffusion-weighted imaging (MUSE-DWI) sequence. The signal-to-noise
ratio (SNR) and apparent diffusion coefficient (ADC) value of the obtained images were compared, and the image quality was
evaluated subjectively by two senior physicians. The advantages and disadvantages of two kinds of radiofrequency coils in breast
MRI were discussed through the statistical analysis on comfort level and image quality. Results The comfort level of AIR coil
was superior to that of traditional breast coil (P<0.05). The SNR of both T,WI fs and MUSE-DWI sequences in AIR coil group
was higher than that in traditional coil group (P<0.05), while there was no statistical difference in ADC values between two groups
(P>0.05). In terms of subjective evaluation, the image quality of T,WI fs sequence in AIR coil group was lower than that in
traditional coil group (P<0.05), while the difference in the subjective evaluation of MUSE-DWI sequence between two groups
was trivial (P>0.05). Conclusion Compared with traditional coil, AIR coil for breast MRI has higher comfort level, worthy of
popularization in clinic.

Keywords: coil; breast; magnetic resonance imaging; comfort level
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i foc BT B R BRRAE ST R, 2020 4F 4Bk
R LR R 9 29 226.1 JT 430, 5 BRI
36 FIREIE Y 11.7% , 768 B it i 1Ay 4 33K K 236 e 1 119
AT . BRI A2 W AR SRR R A
Jo B G TR FL I B RS AR F R A 7 vk v mE 3R R
(Magnetic Resonance, MR ) {4 X} LB 8212 Wt i F0U%
PR, A W A A - LRI S B Y 7 A L 2
12 3L R s 78 3 Bl 1 0 DR SO LR X ek R
FRRAT AN SR G R R R

BT IO, R P E MR UG T ) Ok . 1B 45T

FLMR A 2 Rl A A 1 Bt - (1) 4% SR 2 Bl i) s o I
SRS A M R B (2B G2 BB AR HEAR AL
M DA PRIE S8 27 A A o R v () T 3 BE L A S 1 LRI
ST K L g e < (i D N L W0 19 < S s B
A & W E 1% $2 05 (Adaptive Image Receive, AIR )i 22
SRR F i 4 B T A AT ALY AR A v B R i
L TN L SR S RN R B S N | Dl i )
MR i A5 FR R R A7 A AR B 7 T T LR Aor
(ARG A /DA A DGR o A5 38 2ok ) 34 24 (R 37
16 74 43 0l % FH W A e Pl 64T 2L MR 948, #8595 AIR
2 P FLIE MR KA i (B

1 AR EHZE

1.1 BRI

AR 2023 4 1 H~3 A e K2 g B i o
TTFLAR MR K 11 34 491 Lo M A 32 22 460 2 1) MR L&
HEWY 21~61 %, 1 (38.56+£1.98) %, AN ABRIE : FLIR
TCAMARTCFAR S o HEBRARE A7 (R A A (1

e PN R N TR E BB U el T 3
RPHA PO R S A T E S S 2R E Y
FEAV [A) B R 2 5 ST
1.2 AEAE

TR A I 7] o A WSO A2 A AR R (AE S
Byt ST MRS ) A A ) A R A A A 1o A
2R AT IE B, LA 52K 2 P e R 1 B S A
R A5 B v FIVA 5 s 43 ) B3 32 4G 3 1 B R o 2 8 4
(Body Mass Index, BMI) . 432 #5#5 4F44 L5314 20~29
% 30~39 % 40~49 % >50 % ; BMI<18.51C Jy i ,
18.5<BMI<24 iZ } IF % , 24<BMI<27.9 iC Jy # T ,
BMI>27.9 i W HE Bt o &F 3 B (0] 36 32 22 8 A A2 K 3
R M AR B R A AT A O, SR AR
VIR 43 9% (Numerical Rating Scale, NRS) ¥ 52 £ #
EPIE FERI 9> R 4 A5G0 0y WA TOANTE 50 RS, %
A AN, W R IF I B A0S 5 P AN, R
R R RN L W BE 2L 32 s R ORI, Rk PO Rk
HRBIZ, T2z,
1.3 EHE

% J11 GE SIGNA Premier 3.0T % 4% 1% 45, 43 3
fifi FH 3038 18 ATR £k P&l i1 8 3 1 7L AR % FH £ Bl %o [] —
ZREFTFUR MR .l AIR 2R BB, 32 46 4 %
BUMER ISR ST 128, 7045 2 SR M X 3,
LR iCE TR R, 7w e S L b DX i AL
Ji s R VB I, 32 46300 b T LI 2 Pl b, XU 7L
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Table 1 Scanning sequences and parameters

;2] TR/ms TE/ms JZE/mm  JZ[EEE/mm  FOV/mm?
T,WI fs 3212 85.0 5 1 34x34
MUSE-DWI 2542 53.2 5 1 34x19.2

TR : E I 8] ; TE - [l 310 6] s FOV « LAY

1.4 &&oHh

141 ZWPEY R AT TCE R4 X I (Region
of Interest, ROI) J5 % , | & T,W1 fs \MUSE-DWI ¥~
J7 9 28 35k 3L 3k S T A R (] J2 T {5 5 5 B, 7 AH 420
G A4 L m R W 5K # & 4L (Apparent Diffusion
Coefficient, ADC) A EI G AH [R] )2 T - & ADC{H, it
A EUR B I R RS BLE R AW4. 7 TAERS AT .

(1) 1% Mt It (Signal to Noise Ratio, SNR) . 43 %]
25 21 G L R A A% it 55 A5 X 358 ) 1l 4 4~ RO, 1
A4~ ROL AR 5 5 B2 1 Y (E A R ZL AR AR A5 5 0
J& Sb, [A] B 7 [ 23 1 R 5% X B AL 2) i) 4 4~ ROI,
T 41> ROIWYAF 5 3 V- BB AR R i 5 W P b
# SDn, ROUVEAR B A AL 1 em? AR AL . FLARAR
AR SNR #% LA F 22344 . SNR=Sb/SDn"*’,
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(2)ADC. 43l 7E 45 4 MG ZLR AR AR X 58400 % 4
AN BN 1 em?® (28 BT ROT, 78 A R 014 A 1 Y
ADC {E &I 44~ ROT [ 55558 B P B (A AR Ry 2L M
A& ADC1H .

.42 EWRM W2 2 EAER IS BRI 34 4152
K 1 MR MG A 700 ST i PPA , B A3 s 2803
IR —3. DARMGIE M, TTOhi , LR MR IR S5 447
AT , LA 5 7 L4 45 Bk s R A, T, WL s P 371 U000 7L i
R A S5 IR A5 2 7840 W0 il , MUSE-DWI 7
B A5 %o EL 35 B, AR T /D fE A W R B s A 5 b
#E o 43 0B P A S A 2 P8l B T, W fs . MUSE-
DWI 4~ Fe 8 G o i R o A L R — g 22 44
9,

1.5 GEitZaHn

YEF e A3 SPSS27.0 3 i ki ds . A IEAS
O AR AT iR S Bhr o 22 3R 5 THECE R 6
(%) FRIR o 43 B R T K 36 L 2858 9 o S 1 4 e 1y

ET 38 A 2 5 A Wilcoxon K 46 Hb 4% TR Fifr S 451 2k F8
T,WI fs \MUSE-DWI J% %1l MR [#4 3= W05 3740 5 1)
FHZL TR ECRT ¢ A6 56 bE 35S [\] 26 ] MR B4 SNR Mz %
IR B4R ADC 1H , P<0.05 255 Gi it X,

2.1 ZREFTFEEEMN

3415052 K b f ] ATR 2 B8l JC AN 31 45, AN id
36, Hoh R Sk R EROLANIE #5016 HFLIR %
FHZE B JCARTE 16 6], Ak 18 1, Hoh e e T 3k
B MEAANIE 23500 R 1) 445 2 51 3 451 .8 Al

MR A &7 3 B i R AT 40 A, W40 R AR (T
) FREEANE (140) P EEANE KA B (I0E) . A
SFPAR R P [B) 738 J3E LA L3 2, 45 R s AIRZR B 5
FLAR & FHER B 6730 FE 22 A et 22 XL (xy*=15.587,
P<0.05) .

R2 WINGTINLLE B A & AT 8 L1 (%) ]

Table 2 Comfort level between two kinds of radiofrequency coils [ cases (%) ]

EPIE AR

ikl X5 P
14 IE/3 %
AIR £ Bl 4H (n=34) 31(91.18) 2(5.88) 1(2.94)
15.587 <0.01
FLIR L LB (n=34) 16(47.06)  14(41.18) 4(11.76)

ZR G, 14.7% Z K& 0 ] TR EMZ L 85.3%
Z R FAPEM . it s AR S BMI A &R
X 2 Pl BE R K
2.2 WG E T & F S B G RETEMN
221 BEREFEVIEN AIRZE T,WI fs 751 E 14
FHISNR & TR & HE B ER , 2 RA %1% =
X (P<0.05) ; AIR £k & MUSE-DWI JT- 1) K44 F- 4 SNR
TR B G, 22 5 A Geit 27 aa L(P<0.05),
W33,

AIR 2 J8] [F11% ADC {E I =5 T 7LAR & FH 42 el E1R
ADC{H , i 4 45 7 51 EM5 1) ADCE LA, 22 %6
it L(P>0.05), W4,

222 BEEFREEIIEN  AIRZEE T,WI fs J¥51 £ 30
EIG i TAUIR E LB EG , 2R A %1225
X (P<0.05). WLFES.

AIR £k [l MUSE-DWI 5 471] 7= W [ 5 Ji 2 A%
FUIR & LB EME , 22 5 T0geit22 2 X (P>0.05) . WL,
6,

] — 2o M 52 K & W R 4k BT TLWI fs DL &

#3 FEINESRLZE T,WI fs. MUSE-DWI 55| Bl{§ {512 L (ess)
Table 3 SNR of T,WI fs and MUSE-DWI sequence images obtained

with two kinds of radiofrequency coils (Mean+SD)

LR P2
Fr3 = tfH PAH
AIR £ [ FLARE
T,WI fs 266.36+71.04  201.96+57.95 -5.538  <0.01
MUSE-DWI  469.93+137.13  62.34+11.57  -17.024  <0.01

T4 AL E T E R ADC {E(x+s, 10 mm?/s)
Table 4 ADC values of images obtained with two

kinds of radiofrequency coils (Mean+SD, 10-° mm?s)

EAEES] ADCAi§
AIR Z¢ 8] 1795.90+265.08
FLIR & HIL R 1776.23+222.62
HE -0.513

P{E 0.611

MUSE-DWI JFFH# G W E 1 s .



- 1094 -

N e

5540 %:

=5 MEINETINLE T,WI fs 55 EG EXIEN[H1(%)]

Table 5 Subjective evaluations of T,WI fs sequence images obtained with two kinds of

radiofrequency coils [ cases (%) ]

[SEEES N Zi
217 Z{A PAH
it R — i =
AIR £k B 4H (n=34) 21(61.76) 12(3529) 1(2.94) 0(0)
-2.668  0.008

FLIRE LB H (n=34) 31(91.18)

3(8.82)

000%) 0(0)

=6 PSSR E MUSE-DWI F5IEILEMLHI(%)]
Table 6 Subjective evaluation of MUSE-DWI sequence images obtained with two kinds of

radiofrequency coils [ cases (%)]

FEZ WA
21 VA P1i
i — =
AIR £ 4 (n=34) 27(79.41)  6(17.65) 1(2.94) 0(0)
-1.155  0.248
SR LB 2H (n=34)  30(88.24) 4(11.76) 0(0) 0(0)

Bl El—ZEMmih&E T EmESG
Figure 1 Images of the same subject who was scanned with two kinds of radiofrequency coils
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J1, FEFUBREEIR 2 h B X i > ZIR5E
FE7R , DWIFSI T b {4 800~1 000 s/mm?Hif 45 A4 X}
Ft SNR fiz i1 , A58 H MUSE-DWI 7 371 35 B b {4
800 s/mm? Y MG A T 43 H7 1
3.2 SHRLEX TR EEFIE RN

A6 R MRS A5 IR A B EE R A I [ £ 45 1
gL A iz s 5, A A 6 3 A D /b iz 2
N EE T2 —  RAE RN E. Fits
R R, 85.3% A5 17 T ATR 26 Bl 17 0 MAZ A
A, 14.7% A i8] FAL Ge LR AR P A7 I Mz
K, 2Bk RN AR« (1) ZLIR L T Pl i
JEE IR R, A RO 8 1 3k T Bl 3 7 A AN T 5 (2) FLIR
L PR P RTGVEBAR , ok AR 52 4 5 PR B g 47
B (3K £ AR, 73l PR AN BT R, S sz A
HMELLAEFF S 30 Blaz 3 D 52 0k S8 R A, A
M R LU AN D B .l ATR £k B A ROz R4 T
G A, TR AR, LT BAT e aa g, s A6 i
R AR e o (B EM T R i T GE
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161 i AIR 25 Bl 35759 T,WI fs . MUSE-DWI 3 51| [§11%
) SNR ¥ TFLIR & LB, 2R A 5% E X
(P<0.05) ,DWI ¥4I i Fh 28 B 3R 15 K% i) ADC i
FRRGHE L(P>0.05), FFa LIRSS,

BT B Bt E TP Y AIR 4P T, WI fs )7
A1 = 0 G5 1K T % G0 7L R 4 P RS T i
2 A Gt L (P<0.05) , 328 [ PR A o7 sk 2y
oK 1) LR I AT 25 1 el A8 LM 27 2 R A ] e K
PR b s A AR 5 FLAR IR A, DT S 3503
JRARAARGE 44 7R ANV T, B ATR ZR 18 T (A BN R
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3.4 AIRZBEIEENE
3.4.1 AIRZBEEIBFEFARABHINE WEHRE G5
5 2 LR IR IS (10 S S R 2R, R i o 0 P A7 0k 1 2
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A JRIBRE™ . Bode %5l ] 2 GE i N AR e X g
BE AL, AL FE B 5 AN e B R A X
SR AT 4 T A4 DX S8k B 5 A0 B PR A . T ATR £ 18
F14) K BT 4 52 B — 2L B e DA Bk L 45 1l
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TN AR AT 2% . (0] ATR 28 Bl AT BM 3
T EOR 50 MR R A — 8, AT SRR IR,
— TR LT R AP 2 A A PR RL , G2 AR L0 B
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ZHE IR AR
343 AIRZBEEIEMREERAMTHERHMNE &
e LR L T2k BB T /030 4 N BRI A AR R R
FR7E N ST R 50 emx54 ecmx25 cm, ¥E L I BBl 4 R
(52K # o SR 5T It AR v A — 44 1R B iR 90 kg
(52 K&, il T FLAR & R BB A7 IR MY 13 B, T
4 B RUST 1 B o) e SR 2L B it o T — R R Y R
L IEIE 25 1 20728 8 MUSE-DWI B H 38 T 2818 Gk
Je VR A5 [ R, {HL A I ) SR A ATR 2k B8l 4740 b
ML B e, WL 2.0 A0, X T8 M LA T
A EM R TR AR 0 AR, 224, ATR 2k Bl 14 iz FH A
S HFLAR MRS AR 1L 737 A0 L

B2 12 FRERN 0 kg ZRENEIR
Figure 2 Images of a 90 kg subject
a b oA i FLR L LR BT IR EM R ATR R R A7 A MRS 25 1 T, W fs P51 MR s ¢ d 4351 D (LR L PR PB4 7 AF RS o £
JTTAIR R A7 MM A6 A 1) MUSE-DWILT 81 1415
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