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M, FEOURBEARHET, IRIRN 2 RO

AHE I B LE L — PP L& BEV/BPV {5 B 1 7
RPGHEREILIR AE 7 (3.5D MRI). i HUEAREMER
V26 A 98 A Dy JE S e 88 P 1 DR S R S A, SR 3.5D
MRI SE B B AR 77 92 38 B I 6 B8 g i) dz sh I, ot
A EIE BN T RBUT PR AT ARSI TR A, R
A BTt — DR THERGT ot T3 X RS HEFT o5 RO I
LR

1 MRS

39 EURE e 9% B 2R 3 2% Unity VA 97 1) 45 B e T
B &, FFHERAEERUT AN A SRR B . BT
BRI VE T CT AU E AL L 47 DU 4E CT(4D-CT) ElR
e REUPEML. T8 2880 K s 4e -5
Az 58 B CT A MR GE A7 B BefA . 1 s 2 T34 B4R
56 BCHE XA Bl e Je 28 F ) ¥, Hoh GTV(Gross Tu-
mor Volume) #& 5414 % FT WH J5UR IR X, WEEIX 1TV
(Internal Target Volume) f& 2 % 5245 2 Wi th T 1A IZ 51
i3 A A = 17 L) K 3 e R e B i 21 2 VNN VA
B RNRAESCE X ER, 1TV SM 5~10 mm 73 211
X 3 M 11 I %8 X PTV(Planning Target Volume). H
M GTV 2| PTV B HMIIA S B RT3 22 TR 27 4R AR A
Il R AW, JFiE 1 4D-CT 25 F8 73 I N I AN E 1% DA &
ERLRZE o T TH IR FH Monaco Vs, 5 4t il € 18 58 735
SPRYT (IMRT), SF8FANH08 8~9 4. K ARG FL IR N %
FRIRYT IR, R R R R 52 IR A RS o R
H g Esh, FHHBA 2D cine MR 5% RF 4247 1B

Jei 1 A 0 0 A R ) B 2 Bl (RAM ) 19 4
3.5D MRI 14, BfiJE ik &3 b 3 HEIOIR A (FB 41),
34 3.5D MRI K14

% BAG AR TE IE AR LR B AR S I SR A 2 ) At
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DG E O A S B L E A, AR IR O AT
I7 5 R S T AR R = A IE RS RS T . RIS
SN T7 10 R PR AN S PR 2% 42 W (Beam Path View, BPV)
M 59— AR BT 5 A — N 5 7 3 (Beam
Eye View, BEV) Vil 454 FrA 5 5 M I =N IER 2
THI VR LIRS A5, %07V T SRR RS T 2 5l (1
DX B G B o B A B AL HMERA (S ., SEE B 7 G
HHAREE, P BRSO b B O 2 T S AN E AL
JTAE B 2 151 H T R4 3.5D MRIF 41 1) L
ZH.

BT — AN B K B 3508 (3.6+0.8) s, (Al
E— N E R 7 b, RS e A R SRR ]
N34T s, FISEATE L 10 AR BT R
12 B 5 128 A0SR P e BT mT AR I AR 25 4, e
[Tk, BFPHE4% . BT 3.5D MRI B & A figg i R B
S, R PR ) LA AR I BRI S . Jupitz
2 USRI PO e 0, T IR 68 14032 30 5 T U I 5 22 ) 77
TEIEFDE, A FH - F 72 R 3 g iz 30 ) 4@ B AR
Y. Rosenbery % [16] 0L 22 8 — i 2 HLKMI T 3L 4R 51 5 K
3 EI TR I T AFAE SR FH e ga B 30 e o A5k R 5
PR BT i A 9 k12 i b et o g B T B4R
0 XL (720 1 5 R N R 1) 3@ [J AN E T 1A R )
] — 3.5D MRI B AG V- [H] 42 i 5 T SR A B 8] 05 33 47
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£ 1 RH3.5D MRUTSI RS K
BT BHY BT BHY
Sequence technique 2D Gradient Echo Sequence Number of dynamics in each gantry 150
Contrast Balanced oversampling 50 mm on both sides
The scan time per frame/s 0.23 Gradient mode Default
Time per gantry(per dynamic)/s 34.7 Fat suppression No
Field strength B, T 1.5 Halfscan No
Relaxation time TR/ms 3.6 SENSE 3
Echo time TE/ms 1.82 Uniformity Clear
Bandwidth/Hz 868.7 Reconstruction matrix 320
Flip angle 60 Reconstruction mode Real-time
Field of view 300 mmx300 mm Stacks 3
Fold-over suppression Oversampling Slices in each stack 1

Acquired voxel size 2.3 mmx2.26 mmx6 mm

Peripheral nerve stimulation(PNS) mode Moderate

Slice orientations Orthogonal to each other

Coils used MRL_Posterior and MRL_Anterior
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0 B 3 1E 4L ¥ Demons BIG D #E 20924 i DVF D71,
L5 %6 3 H 4 — Wi 1 DV 44356 2B J5 1M, 4) i
B R A N ) I R R IR IS A AME T . R SR 1 e
BRI B A i Wi R 4 M K& R RR,
B — i R B R IR IE R AR=RR ey T
Rinean 72 A — N FFE J5 110 R A [A]— 3.5D MIRT % 4 _F i
S ARARIE Y, F 95% BASE N BRI
X 2H 2 ) ) 22 AT Ge it e i, 1 %6 Shapiro-Wilk
R 6 4 Wy 22 7 R A A IE A0 A, P>0.05 NN 2 7
MR A IES M. MEFFEIESS AN, nEH
FCXTREAR (A3 M 2ZEF AR A ER DA, WHESE Wil-

coxon 5% .

2 FBRMATHL

Bl 1R R 1 S 116 5 8 i B2 08 200°757 [\ | 3.5D
MRI B R =B Bl 1(a) F (c) ik g2 A 1(b)
R RN BN T . B 1(b) R R
7N BEV FIH o 7K1 26 A3 B 2% 0 Sl 3 7R B i) < T A 2K
R BPV)Fiii. BEAGE M B 3.5D MRI 1) 41 2 Fa
[T (BPV ~F-1i ) 7K 1H (BEV F-1i) Al %R T (BPV
) Nt 38 WK B, BEASSF-T 50 i, A9iZE N 4.347 Hz.
Bl 12 A2 X g b . £ =g

THI R VA AT 23 9 L SR B (R Hh O B, BLA
AT XEREER.
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iR BT LA IE B I AROS AR 2RI . 3 4 B3 1R 194N 43
YR B 4t 31 200 W MRIEAS . W1 1E] 3(a) s,
15 142 b RAM 41 AR95 7E BEV/BPV V- 1fi 43 3
H(6.55+1.74) mm A1 (6.30+1.78) mm, KT FB41#£ BEV/
BPV 1 43 il A (4.85+0.48) mm Al (4.73£0.90) mm;
2~4 43 X H RAM 4.7 BEV *F [ #1 BPV ~F [ | {1 AR9S
BI/NTFBA: 5 4473 I RAM 4H/FB 4H17E BPV “F-[i
1 ARIS “FHIMH 5 5 (3.99+0.47) mm/(5.39+0.83) mm.
ZEH IR 1 3k F ARS HHBLRAM T FB K 57 % 15
B, RPN EELEE UCRE RGN (35 141K RAM 4)
T RPN S, AT IR IS B IR R, i K
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R FB 1R G 2296097 73 P A R IAZCIR A - a1 3(b)
fiw, £ 20 BEV P, RAMALEAIAEIT /5K )
AR9S FIIE/NFFB4; 76 BEV/BPV Vi E{%, RAM
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K3 =& BEV Vil (/£ =) M BPV il (£ =) ', FB4LHIRAM 473 BIEAFGRIT 20K AR9S Ak K
ERAL R, TR B AR T A2 (median), WALZEE 2 UK (Q2), M+ EIAGACKREE 3 W4 (Q3); TGRS 1 UL
REH Q). FAREE T 50% EdE. L FIAGNAER 7 i KA F/ME . #1488 T R A

HIY ARIS “PHME B/ MEHBIFESS 5 73K [(4.64+1.67) mm/
(4.80+1.31) mm], 7£ FBZL [ H B 7E 25 8 43 Ik [(7.30+
1.39) mm/(7.63+0.72) mm]; BEV/BPV “F[i &%, RAM
HLAR9S T A48 B3 K 43 5l >k B 35 9 RS 143 IR [(7.53+
1.08) mm/(7.90+1.12) mm)], FB 4Lk B 5 2 #1948 1%
[(9.90+1.36) mm/(9.72+1.65) mm]. &1 & 3(c)Fix~,
% 311 RAM 4 BEV/BPV - [ E % H [7]— 43 ¥ AR9S
S SN T FBZL: AR5 BMH o 55t /N 55 243 K
(6.652+1.280) mm(BEV “F[fi B4 ) RAM 41); AR95 %
I8 b K L BLAE 56 5 20Uk (9.129+0.856) mm(BPV ~F [
EM& I FB4). 4, SFBAIMLL, FrfiH RAMA
(15 X 12 B FEAS BB 4% ] o

Kl 4 g7~ 17 BEV/BPV 1 b 41 1 5 A7 B AR 0 Y
ATTE AL . SAHN UG FB 41AHEL, BEV/
BPV E14 ¥ 1 [f) RAM 4 [ ARIS {H /N, %74 Giit
¥R L P<0.05). FEFTA 73 I =44 B R I AN [F] )

AROS B3 M £ 7 (P<0.05): H#F 1 I RAM LA FB 41
£ BEV #1 BPV EI§-F1i LI ARYS 4 # 2 5 3/ T
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HIARIS HH AL B 22 7 ik 29 2.57 mm B b . B EE 31E
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SR, Bk, X TIER SBRT 1M S, MRgRT
()22 A 4NB0A S e BEAR YR VA T A AT A A I B
Cusumano 25 U813 58 23 42 ig fig 0 g 52 2% % F B
B P IR T T3AE 0, SR4E 1) 4D-CT R 4l 5 A7 B A% Fl
0.35 T # L4 I3 28 MRIdian _F 30 s ¥ cine-MR K14,
BE IS 7 A AR IE T3 ME A (241) mm, Sk T R
PRI 918 4 (5+3) mm. Rosenberg 25 HO1 i 7 £
oK WP ] 4% SBRT IR St 72, B fRAEBANA
ST FE AL T B AOIRAS o Nie 25 U013 Wl i R 4E 4D-
MRI 1§ A= 35 5 BF — 4 cine BEV T~ 1 F&I4% 3k s Il fik
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A Novel High-resolution Fast Magnetic Resonance Imaging Method
Incorporating BEV/BPV Fusion Information

CHEN Jiayun'”, WANG Xiaoqi?*, QIN Shirui', WEI Ran!, CHEN Degqi',
ZHANG Ke!, CAO Ying!, DAI Jianrong!, TANG yuan''

(1. Department of Radiation Oncology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100021, China;
2. Feiyan Sihai Medical Technology Co., Beijing 100800, China)

Abstract: This study establishes a novel high-resolution fast magnetic resonance imaging(MRI) method that incorporates
Beam Eye View(BEV) and Beam Path View(BPV) fusion information. Three liver metastasis patients undergoing MRI guided
radiotherapy(MRgRT) were selected. A total of 31 200 frames of MRI images were acquired from each patient using two mo-
tion patterns: restricted abdominal motion using an abdominal compression belt(RAM group) and free breathing(FB group).
Tumor tracking was performed using nearby vessels with clear boundaries, and the radial vector motion amplitude
difference(AR95) within the 95% confidence interval was calculated. The differences in AR95 between the RAM and FB
groups in all fractions on the BEV/BPV plane were as follows: for Patient 1, they were all less than 0.58 mm; for Patient 2,
they were greater than 2.57 mm,; for Patient 3, they were 0.71 and 1.05 mm, respectively. The results indicate that the abdom-
inal compression technique can effectively reduce tumor motion magnitude, and the tumor motion magnitude AR9S5 variation
is highly individual-specific. This method can serve as an imaging basis for the tumor margin reduction in MRgRT.

Key words: High-resolution fast magnetic resonance imaging; BEV/BPV information fusion; amplitude of motion comparis-
on; patients with liver metastases; magnetic resonance-guided radiotherapy
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