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A feasibility study on reequipping multi-channel coils for simulation in head and neck radiotherapy

CHEN Xinyuan, YAN Xuena, ZHANG Kaixuan, CAO Ying, ZUO Lijing, DAI Jianrong
National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and

Peking Union Medical College, Beijing 100021, China

Abstract: Objective To propose a scanning scheme based on reequipped two-piece 16-channel (16¢h) flexible coils for the
simulation in head and neck radiotherapy, and to evaluate its feasibility. Methods Two-piece 16¢h flexible coils were reequipped
with a wrap-around shape that matched the auxiliary positioning device in head and neck radiotherapy for sequence acquisition.
The acceleration factors were set at 2 and 3. The image obtained in sequence acquisition using standard 6-channel (6¢h) coils and
the maximum support acceleration factor of 2 was used as the reference image for the comparison of image quality. Various
indicators were quantitatively analyzed, including percentage of geometric distortion (%GD), slice position (SP), slice thickness
(ST), percent image uniformity (PIU), ghosting ratio (GR), signal-to-noise ratio (SNR) and high-contrast spatial resolution (HCSR).
Moreover, the scanning time was recorded when adopting different coils and acceleration factors. Results For ACR standard
sequences T,WI and T,WI, PIU obtained using 16ch coils was 17.1% higher than that obtained using 6ch coils, and the differences
in the other indicators were trivial. With the same acceleration factor (=2) and the same scanning parameters, SNR and PIU which
were obtained using 16¢ch coils were higher than those obtained using 6ch coils, with an increase of about 21.9% and about 10.3%,
respectively, and there were small differences in scanning time and other image indicators. Compared with those obtained using
6¢h coils with an acceleration factor of 2, the scanning time obtained using 16¢h coil with an acceleration factor of 3 for sequence
acquisition was shortened by 24.4%, and PIU was increased by 8.56%, but SNR was decreased by 10.86%. Conclusion The
reequipped multi-channel coils for radiotherapy simulation which can meet clinical requirements can significantly improve image
SNR without increasing the scanning time and support the parallel acquisition technique while maintaining image quality, thereby
greatly shortening scanning time.
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3R 1 1% (Magnetic Resonance Imaging, MRI)
BT Z 315 (Computed Tomography, CT)
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Fig.1 Diagrams of using 16ch coils for simulation in head and neck

radiotherapy
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Tab.1 Scanning parameters for ACR standard axial sequences and

simulation sequences

izl Jif4  RBW/kHz TE/TR/ms NEX ETL
ACRT, 256%256 15.60 20/500 1

ACRT, 256%256 15.60 80/2 000 1 -
T,FSPGR  320%320 31.25 ~2.3/~7.6 1

T,FSE 320%256 41.70 ~8.6/~744 2 3
T,IDEAL  320%256 6250  ~70/~3565 1 14
T,FSE 320%256 41.67  ~107/~3237 2 16

RBW : X717 98 s TE/TR ; 1198 sf (] /8 42 A 8] s NEX 38l Uk 85 ETL
[ g0 e

1.4 BEEEAHE

EN LN A (45 N e s il [ s N DS S
P R n sk R, WK 4 A B 6 Ty 4 i AN [ £k e
FUN R A RCR AT B AR 45 1 22 ) 1Y 22
il fgERRE R IR A AR B e

i FH 6ch 28 18 1 16ch £& 1B XA A E A T4 4 SR ]
ACRBRHE T, AU T, AU 51 R LE 457 15 51 X b
HERMG PR AR IR U A & SR an 2 2 i . W T PIU,
16ch £ 1814 6ch ZE 18, T, JIASURN T, AU 371 43 31l 48 v
17.9% 1 16.3% (CF- 34942 55 17.1%) 5 H A3 45 T 48 b1 P
2NN, B 2 AAPM I ACR 23K .

fifi FH 6¢h 26 Pl F1 16ch 2k Bl 43 1) o BUASLALL 3 137781
4 R AR S 505 B HInsE N Y38 o 2, 45
I TNFE 4, FH 16ch 2k, %7511 SNRAHLL 6¢h
LR B AT 2 15 24 21.9% , PTU SEH AR HE 55 10.3%,
i 1) 2% 9314 il 7 -0.03~0.05 min, SP . ST .GR H1%GD
10 ACR B3R . 16¢ch £k J8 &% 6ch £k [ , SP 2% ]
$7-0.5~1.0 mm , ST 2= 51| >4 -0.21~0.30 mm , GR 2% Jjl|
9 -1.29%~0.18% , %GD 2% 5] 4-0.15~0.33

=2 2 H{ER 6ch F116ch £ B33 ACR fR B F 5

Tab.2 Acquisition of ACR standard axial sequences using 6ch coils or 16ch coils

751 SPSI/mm SPSIl/mm  PIU GR/%  SNR  ST/mm %GD HCSR(UL/LR) 4t ]/min
ACRT, 6¢ch 3.91 0.98 33.84 0.26 9724 548  -0.52 11 227
ACRT, 6¢ch 3.91 0.98 33.96 027 19160 541  -0.52 1/1 8.93
ACRT, 16ch 3.91 1.00 39.89 0.08 16452 546  -0.33 11 227
ACRT, 16¢ch 3.91 1.00 39.51 0.05 20571 527  -0.43 1/1 8.93

SP: 23 B PIU : AR 201 s GR  ANFE LE s SNR {5 LL s ST 2 J2 5 5 %GD - JLAAT WS B 43 Lt s HCSR « 18 XoF L2 8] 2 HE R

UL/LR: A& BT

# 3 6chA2 138 MRI-Sim FHMIR 45 R
Tab.3 Acquisition of MRI-Sim sequences using 6¢chA2

izl SPSI/mm SPSII/mm PIU GR/%  SNR  ST/mm %GD HCSR(UL/LR) fH3#iHf[H]/min
T, FSPGR 0.0 3.0 3238 0.60 88.99 547  -0.36 0.9/0.9 0.55
T, FSE 0.0 35 3158 248 93.66 521 -0.44 0.9/0.9 1.18
T, IDEAL -1.0 4.0 3472 245 54.31 507 -0.71 0.9/0.9 2.15
T, FSE -15 4.0 31.17 037 4884 472 -0.34 0.9/0.9 1.17

6¢hA2: {fi ] 6¢h £k Rl Jin s K - 2 7 4

i FH 16ch 2R B sk R F-15 Bk 3 45 (38 5) 55 6¢h
2R BN R 150 B 2 A4 (36 3) b, FA st a] 4
24.4% PIU /5 8.56% ., {H SNR T[4 10.86%. K% SP.

GR ST S8 bR e 1E Y g 8, HAS A /N,
KR RR R B, 49 i FH 6ch 28 B AT 16¢h 2k P8 1.
AN TR s PR F- 35 B 58 Sk F05 MRI-Sim 3751 $144 , 3
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Tab.4 Acquisition of MRI-Sim sequences using 16chA2

g2l SPSl/mm SPSIl/mm PIU GR/% SNR ST/mm %GD HCSR(UL/LR) I3} /min
T, FSPGR 0.0 35 36.19  0.06 11587 548  -0.33 0.9/0.9 0.52

T, FSE 0.0 3.5 3410 119 131.65 5.00  -0.37 0.9/0.9 1.20

T, IDEAL 0.5 -4.0 3757 208 5441 512 -0.38 0.9/0.9 2.15

T, FSE 0.5 4.0 3534 055 57.03  5.02  -0.49 0.9/0.9 1.22
16chA2 : fifi i 16ch L2 & ik K1~ 2 45 4%

&5 16chA3 131 & MRI-Sim FF UK 45 R
Tab.5 Acquisition of MRI-Sim sequences using 16chA3

751 SPSI/mm SPSIl/mm PIU GR/% SNR ST/mm %GD HCSR(UL/LR) I a]/min
T, FSPGR 0.0 3.0 36.18 020  79.89 510 -0.06 0.9/0.9 0.35

T, FSE 0.5 3.5 33.83 112 107.61 495  -037 0.9/0.9 0.83

T, IDEAL 0.5 4.5 3683 1.79  44.58 472 -0.61 0.9/0.9 1.78

T, FSE 0.5 -4.0 3408 035  34.09 453  -0.33 0.9/0.9 1.00

16chA3 : i i 16ch & B s I 3 4594

P 2 5 R 2% e 51 289 BE 505 I 2 7 Sk ST 45 4
(27 3),

16CHA2

16CHA3 6CHA2

5 \ oA <
/ \

2 BRFREEREINAEERMER T,FSE FIIE G REX
Fig.2 Comparison of the imaging quality of 3 different scanning

slices for T,FSE sequence in a healthy volunteer
575181 16ch 2R BN (R T B 25 55 2 81 - 16¢h 2k L finssk PR 78
4 3555 351 - 6ch LR P 1 o 2

33t g

ARBIFEEET 16ch 2 MELR Pl 57 Sk SR iy 7 AR

16CHA2

16CHA3 6CHA2

B3 BREEEINMMERMEET, IDEAL F5E & REXTEE
Fig.3 Comparison of the imaging quality of 3 different scanning

slices for T, IDEAL sequence in a healthy volunteer
555 191 16¢h 2R B sk PR3~ 130 A 25 565 2. 41« 16¢h ZR e ik P 513
o 3555 391 - 6ch 4 ML A 1150 2
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