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ABSTRACT Stereotactic body radiotherapy, a hypofractionated radiation therapy method with fewer fractions and

a large single radiation dose, is the preferred method for treating patients with early-stage non-small cell lung cancer
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who are clinically unsuitable for or refuse surgery. Accuracy and repeatability requirements of the target position are,

therefore, necessary. In view of this, adjuvant treatments such as image-guided and respiratory motion management

technology and immobilization devices are used clinically to reduce the impact of respiratory motion. This paper

summarizes the research status of these approaches and proposes future directions based on the problems existing in

each technology.

KEYWORDS Non-small cell lung cancer, Stereotactic body radiotherapy, Image-guided, Respiratory motion

management, Immobilization device
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I3 98 2 4% FK R 99 AN BE T 36 B v (1) 70 A g
o OB EE S, il 43 Sl o T R e i e 451
TR TR RE BT 181 () 11.4% A1 18% o AE /N 241 Ffa it
J& (Non-small cell lung cancer, NSCLC) £ /5 fir A Jfili
e A1) 85%, I PR _EX T A& & FAREHE 4 TR
(1) 5 399 4 /)N 4 g il 9 (Barly stage non-small cell
lung cancer, ES-NSCLC) V597, B 146 3744 58 [ T it
1A J7 (Stereotactic body radiotherapy, SBRT) 27,
SBRT R 4F IR YT RO A 9% 738 %) SBRT VR J7 AJ
TR B T AT VR FE TF A 78 AR kAT B AT HE
ORI IT 5T » SBRT FA J=j 6 478 ) % A1 et AL A7 %2 8
m T FARVIER, I ARG RN SO R R
1M, 34T SBRT B fii Ji i 25 HH T~ Wiz 2 DA K i J3i8
ERESFHBETEXMEXEEEZRE, B
SBRT XA &K B, T #4513 iPkis
BN AR DL R Ao I [ 2 B, 8 S IR RS
e B R () S AAE 1) 7 ORI EIPE R, DL RS
ARARIRFETT W B A EEE L.

1  SBRT;&JTHBEEME XA

1.1 1% 5| 58581477 Image-guided radiation
therapy, IGRT)

1.1.1 4D-CT

f& 45 3D-CT (Three dimensional computed
tomography) iE A EL & EAE B, EREEUEE &A
WIS A 52 5 8 I ZE 2R AT 3888 X /) 1) N+, T 925 4 T ik
B X Az 5 JE [ o PRt , 60 2 i TE) 45 JEL ) 4D-CT (Four
dimensional computed tomography ) & ifiJ& 5& £ ) =&
B77 1. 4D-CT 72 Fi5 8 1 WP IR I T2 ot i 3R 45 1 - 45
R 53 5E 1 TLAN I AR 5 047 g2, sl 4R R i T
FEARF T I AH AT 1428t PR P B 45 31 4D-CT, B
[l P AT 4 4D-CT o B4R, 4D-CT AR K AR FE i >
TR SR, {5 A& 4D-CT (1) 3 A8 T I
PR IR T o WP MR AN IR 1) 83 Ao I 75 21 11 JE4B

BPE, T SR 3 P B ERT 3 . Vergalasova
M Cai " VEIZEIR T il T Hh 528 51 S RLH S
BT X 4D-CT A i PR S HT A B AN 58 P AR R
SR MV L G (DRI E B AR L B TR () 4D-CT BA K
B X /2] 1H] 22 A £ BE 3R 4D-CT BIAR A SIS o 3 12
UL AESRNT 4AD-CT #EATILAL FIAH ST 7T o 3 0 AR
YU FR) MR A - 0 A i AT SR AR A2 D/ AN H T e
S 877 3z —, BRI 7S AL A T A B8 4D-
CTintelligent 4D-CT,i4DCT)" WM [ 33 [ 7 2 4
i (Respiratory adaptive computed tomography,
REACT)"™, REACT 4 K A WE I i2 3l 5] 3 4D-CT
(Respiratory motion guided 4D-CT, RMG-4DCT)™’,
REACT e % £ )8 /b B AF 53 0 TR A5 57 2 14 1)
I, SR BE G IR AN FA G CT MG SR S 3 B R 52
i T R B ) WA S A A S AT AR 2 )
Hrfil % CT KA - i4DCT il id $2 Hi SRR (15 52 P
WS BT AT 2 B0 T, FEAE BT A ALY I 32k
AT R S (R IR SR B 52 2t A0 IR A - 2080 I 20
WIS = B B 7 v 2, 2506 2 TIUE U3
5 7 15 2% AT IS S AR SR, 0 — 2 T PR 5 5 B0 R
R H TR T — BT RE

WHFUIARYE 0 T 45 R B 4% CT, Z R AE T ik
PERITT % o @ IX A T iR AT B R SR AR R
B AR R N S R AR R AR, HL i T AXCAE 46 I Y
W, B 2% AR 3R] Bt R ORI o (B A X R 5 i
23 KRR HE BT 7], Werner 5577 3 P AN LA 17
BU N SR E) 73 U390 T 72%  82% - 100% ; Martin
SELIR S PN AL N T 104% o I ELIX Rl ik
WHT R RSN ERAE 5, T 8 B ANEE 5 5 R
RS = HOIBE JR IR R o PR, 30 0 2 380 i PR
22 S LA BRI R, HUAT DU i i 57 8 ok bR
K> LA L §E W WIS B R AR K SIS S (R
WAE 5\ R IANEHINCT BIER - 5N EHE B K
B R, S 1 M ER A5 5 T8 ) W 8¢ B T Y
il el =Y SOWINTNN; TARRY Svab o'l AlTp
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Tablel Research on the optimization of 4D-CT from different aspects

SCHR WARES B
Literature Method results
[71 G AD-CT s fifhk WP Dy S0/
Intelligent 4D-CT; phantom Motion artifacts were reduced

(8] IR 5 3 7 T 2 31 4 s A A

B X AN ii=4 mm D52 R AR S ER FRAIR 70% F1 76% s FEWRAS 5 AR k2 27.3%

Respiratory adaptive computed to- The frequency of respiratory-induced image artifacts > 4 mm decreased by 70%

mography; phantom
[9] IR IZ 5 5] 5 4D-CT s A4k

and 76% for the tumor and lung; Irregular respiratory signals decreased by 27.3%

JRAZ T B 17.8% ; FEIRAS 5 AN IR 12.6%

Respiratory motion guide 4D-CT; Imaging dose decreased by 17.8%; Irregular respiratory signals decreased by

phantom 12.6%

[10] BT BARARECHE 3o A

B-splines; principal component

R R 2 9(2.3520.26) mm\(2.48+0.18) mm
Model error was (2.35+0.26) mm\(2.48+0.18) mm

analysis

[11] FET BARESRHCHE s R 0T DU B SRR A e A5 20 152 22 9 (0.5740.06) mm\(1.52+0.41) mm
- 07 5 2 Error of model based on Single-cycle\Double cycles was (0.57+0.06) mm\(1.52+
B-splines; principal component 0.41) mm
analysis; bayesian

[12] HTF SUM.MIP I EXS A i #1[X. MIPEXS /) il X 15 SUM ] i # [X. {144 AH Lk 4351 4 0.888+0.061.0.883+0.064
Target contouring based SUM; The ratios of for MIP and EXS to SUM were 0.888+0.061, 0.88340.064
MIP; EXS

[13] BEF MIP FI AVG ) H #E [X MIP ‘2] i A 3 33 FEB R P HE X ((20.8+2.6) mm)iii) & —F ik 72
Target contouring based MIP and  MIP delineation of moving irregularly target with a larger range ((20.8+2.6) mm)
AVG has poor dose consistency

[14] BB AD-CT ITV [X d85 PRSP 25145 22 SR (1.7120.81) s R £y 53k />

Model-based 4D-CT

were reduced

Mean model error within the ITV regions was (1.714+0.81) mm; motion artifacts

e 4D-CT: PUZETHEHLBZ 4 MIP: e KB E R AVG : P B ; SUM : 10 AN AH s EXS < 43 FH A0\ AR S B AH
Note: 4D-CT: Four dimensional computed tomography; MIP: maximum intensity projection; AVG: average; SUM: sum of 10

phases; EXS: extreme phase images of exhalation or inspiration.

P 1 Ay 3 ol A 2 0] P I 32 B0 A R AR 15
TRE RS N AE BN IS 3 SR R
B2k HACw: A I € B0 e BOaR 5 48 B i ] 32 A%
4343 M1 75 % (Principal component analysis, PCA) %}
B ¥ 2% fic #fE 5 £3 2 19 47 #% % & 3% (Deplacement
vetcor fields, DVFs) #EAT FE4ESE H 8 223070 ok by
RIS T PO 5k — 3o A 4 T o AR AIE B 4 A T
T A PR A I ], A 2 3 A IR SR F R I RUER
C VHE R P A0 IR I s 52 S BB 0 7 9% T B s R i
BB SV, P IR ALEATIN [A] 45.33 mso A T
A4 e il WIS B AR R Y o R R, BV ] DA
REIR P > FH T e v, AN I X 75 2 70 2 1A i PR s
B SCHE.

B X ) AR IR 9T I OB, B A R R i £
S0 I RIGIT ROR 72 A5 o B BT, F T 48 X 2]

1) 2 PG T R AR 10 /N I AH b A K8 R 4
52 (Maximum intensity projection, MIP) , /£ MIP
B B AT R X 2) ), RS kD TAE & DL AINTE], A
PARCH & AR 10 AN AR B — AN B (H A 1 5
55 7, o FH MIP S 3 26 fif e 2635 1T e 5 350 4
[X (Internal target valume, ITV) Ji & . Muirhead "
SLI6 &5 P AT THINSCLC R 3% 2 R B H 3E & A
TARIITV FIITV s 1T H AR EF TV, R ITV,,
AL 1) AL HCN 19.0%, 35 B 5.5%~35.4% . ML 41
Huang %58 Fi] MIP X AN L 12 23 Rl 52K (20.8+
2.6) mm FRT 8 DXk AT 2 1) 55 B — B R 2 Y T
P I A R AR 1 A 3 2 DR X560 22 IRAN 3 O T A
BOREAL, BN Z IR B 2L T 10 AN AH ) 1 5
X Sk 1k G, B/ 3% B R (0] R A o T AR AL (1) 4D-
CT A5 FH PRI R e SR £ 0 W R J KA, FEA T AR
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T B G TC 30 225 LA A7 B DA & 20 2307 7 kAT
AR, BE NS AE AN $ A R R A AT 42 N ek B R R BRI
ﬂs‘.’%%oHa?ﬁ‘é@%ﬁ&ﬁﬂ?ﬂﬁmﬁﬁiﬁ}zl@%,iz*i%%/a\
T FR) PP A M A2 5 FH I F O B 28 3% . O'Connell 511
43 %T 50~85", 5~95" F1 0"~100™ = AN W HE I 5 3247
FRAR LU, A 5°~85™ B 431 ¥ I R R 1 47 A e /)
g KW U b 98 32 5 i 2 0 B 5 B e H 4D-
CT T MbAh  AATE T R T —Fh LR, R ™= 4E
— oy AR A AR 1O A kAR ) R R T B 2 7S
A AR S F T I PR R A HH 5%

Lung Surface
Registration

Internal respiratory motion and surfacevector field (DVF) diagram

PCA
Bl PG R

Fig.1 Respiratory motion model construction process'"!

1.1.2 5B R E AL B R

HETE SR 1T ELHLIT = $1 44 (Cone-beam-computed-
tomography , CBCT) %3 A 3D-CBCT #14D-CBCT, 1%
4t 3D-CBCT (R SCHBFR CBCT) 52 H T o7 B 56 UF 1)
& b, W& SBRT #F 47 £ B 50 Uk & H 1 77 % .
SBRT /& — P iy A 2 1 e 5 07 X0, 3 00 97 1T B 75
Eﬁﬁﬁ 3D-CBCT #% IF 13 22 > f Uk #28 X 551 & A AL

B AR B R N . Karlsson 2573 Ff CBCT % 50

1§JH$F SBRT & 74T I & 36 UE , #0 X 77 & - A
77 B (Dose-volume histogram, DVH) & 75 , Dy,
B Ak T 7R & 100% FEEEE B 90% b T+ 22 99%.
{H CBCT tHAZ#E AL , i Jang 251 ] CBCT #E47 B
PP TC 7 AR 98 T o o 2 B8 T A A o A 1 e
HE 1R 25 2 UK o BT IR WP RS Bl 2 3 BUR R X
B B = A2, BRI CT H |f 2 2 R H 4D-
CT, fif H A Ff & A 21 %15 B 1) 4D-CBCT Refi% 5 4t
Hh G IERE X

4D-CBCT i@ it 5 ] FDK 4 A ot 8 7 Sk 455
P A A B 4D-CBCT 751 Bl , 3743 $%E’J
BANE B AL T4 4 CBCT A HEAAFR R IX 5
ANIEH 202 B0 B A4S 3] 7™ fH 2, EE?
B AR PR R R 2=, A E KBS, Bl
I T, AR R Bt 25 BE 22, AT 8 2 ) et s B
/DK HE B0 A AD-CBCT 2 47 Hb S FH F1If R - 3 2
FZE T AT 3 AT IR ORI AT, BN T4 R
G5 B AR D AR A

XF T4 v AR 5T B R A BT R 18R H A A
[8]5 E R HUZ 3 #M2 (Motion compensation, MC) K
F AR ) 9 3647 FDK B8, (H 280 T R D s 1
KSR AL 5] 7 AR (R 52 00 s Mot i H SR FH 8 2 e
I3 o3 BT HETE R CT B 0 it AR AN i 70 2K 5T
17 F 88 R & AT S G IR R AR R A [R)AH A2 24T A8
T3t , e i/ =1t AR e 7 A 20RO 52 45
AP 2 7 - Chen ™ i ] 4D-Airnet 0 25 K 3 i i
B B T B AR i (I R HR 2 AR ] Y
T’l,‘/ﬁﬁﬁi%ﬁﬂ?”&E’JTﬂﬁiﬁ,EXHL??HZ//'\H;T%
FE IR & R T AN 181 o £E 18T FH 4D-CBCT I, B A8 71 &
AR FRATT RTE R, 92D AR 77 & mT LAIE i sk 2D
3 B TR) A 5 KR S IR . O'Brrien 458 15K X
3T 7 V2% 8 0 75 AN B AR B 5 & A 52 T AR
B () S RIS S SR AL AR B A KV #E5E
FERI D 4 I [) P AR 7P (EL IR G 5 A4 AR e
WA T, AN IE F T A B R SRR A 5
4D-CBCT “F & . Jiang™ & th 2% T V% & %2 21 10
FeaCo-DCN [ £ 5 15 78 1) A1 7% [A] a3k 47 AH 18] fh 2%
ok 2 R, UG5 R ey HL 3 g o S, Hoo T
e A AN [ R A F PP B L A 05 ) 8 A 2 o A o
22 0 5% B T 5 ST A A B R R IR 5 B3R, R
24 S Bl 5 IR B B e 7R 2 R ORI R AR
1 RCEE A 5T R R, DR UG AE AT I R AT DA I R
SR AR I o M S B PR HEAT AL B SR AR 0 A
[ M 75 ) B A
113 kFERamit

Je 23K 1 R & 4t (Optical surface monitoring
system, OSMS) 5| T U VA T HARFR N N 44 R 5]
5 ¥ 97 (Surface guided radiation therapy,
SGRT) . SGRT 52 — Fft J 1) 7 H, 25 42 4 (1 IR 51 3
PR, B =R B 5 B G BE RR R s
78R 55 BRI AT i s R O R T 5
22, TH B B R, BE s SoR T4 SR A 20K
Gl br E R 7
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£2 L34 4D-CBCT itk
Table 2 Optimization of 4D-CBCT algorithm in the past 3 years

SCHiR RS RPN

literature algorithm result

[19] BRI T PSNR 5 SSIM 43 5l ##¢ & 25.4% 55 7.6% (MC-FDK) ; PSNR & SSIM 45 54 &
B B&ET v ROGIR I 37.9% 5 17.6%(FDK)

Robust principal component analysis;  The improvements of PSNR by 25.4% and SSIM by 7.6% (MC-FDK) and of
Horn and Schunck optical flow method PSNR by 37.9% and SSIM by 17.6% (FDK)
[21] 4D-AirNet 60 /™41 T PSNR 5 SSIM 2351 /3 49.02 5 0.9855
PSNR and SSIM (AP-AirNet) were 49.02 and 0.9855 respectively under 60-

view
[22] H i& ¥ 4D-CBCT; MC-FDK A Bl b 85% s FHHIN A1k 70%
Adaptive 4D-CBCT; MC-FDK Imaging dose was reduced by 85%; scan times were reduced by 70%
[23] FeaCo-DCN 18 /NFI 3R PSNR 55 SSIM #it KA 32.73 A10.935 5 4348 8] 2> 41 90%

PSNR and SSIM were up to 32.73 and 0.935 under 18 breathing cycles;

Scanning time was reduced approximately 90%

[24] SMEIR; U-net UQI 4 0.96\0.97; UQI were 0.96\0.97
[25] CycleGAN PSNR 1 SSIM 73 Jill #2157 1 £ 18% F151%
The improvements of PSNR by 25.4% and SSIM by 7.6% approximately.
[26] FERLAIH SSIM 2 1 2.8% (ART-TV)#123.4% (FDK)
Optical low (OF) constraint SSIM increases 2.8% (ART-TV) and 23.4% (FDK)
[27] U-net; iEF6% ) PSNR F1 SSIM 435l /v 38.42 F10.958
U-net; transfer learning PSNR and SSIM were 38.42 and 0.958, respectively

7 :4D-CBCT , MU 4T ST SEHLINTZ 4519 PSNR , W (5 12 L s SSIML, Z5 R AR s UQIL, 3 Y o B 5 4K
Note: 4D-CBCT, Four Dimensional Cone beam computed tomography; PSNR, peak signal-to-noise ratio; SSIM, structure

similarity; UQI, universal-quality-index.

With artifacts

With artifacts

(c) MC-FDK

With noise and
artifacts

None

(d) RPCA

El2 FDK.MC-FDK #IRPCA #4T 4D-CBCT "
Fig.2 Reconstruction based on FDK; MC-FDK; RPCA™

Heinzerling %%} 71 1] & 2% {f F SGRT #£47 J&5
7 1 B BB AE LA TT 18] _E/NT 5 mm, e # E
/N 050, S5 R R, SGRT 5] 4R 47 7T DL 5 14
FFRIC LR - Sarudis 250 AN H [5] 7 HE 421738 1 14
T RGN 8 LN s B HEAT R, £E 137 23 Ik0R
I3 b, IR AR TR SR IXTE L 136/137, B E

Lo BN IX e AR RRI S O 2R R R G151 3
SR AN A A Sk L3 A #5257 I TR £E R R 52
FE=, {8 ) SGRT #EAT 12 50 7 LA W B 2 00 2 —
FIAT YT AR T, R R AE B R UREE X I8 315
&, Huang 865 TR R T —FR L4 IR, T4k
FRIAB WU B A AR B F TR A 2 4R
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BEAT MK 4 SGRT 51 2807 I AR 44 A5 2 S vt
N N R Ao P 7l V1 1 N = s
SGRT 5| 5677 I 6] 0L IX R A& J 2% B 0 771 2 52 i 1)
FHORHIE SR> A R it — B 4b 7o
1.1.4 4B 3] F3 447

¥ 16 3 PR 51 5 U ¥6 97 (Magnetic resonance-
guided radiotherapy , MRgRT) & 4t A& ¢ #1 & & 1151
SHAR, MRgRT A LR 5 : COMRLEA R4 (15X
H LU0 L RE, W DL rh e 2R R 5 480 2H 2 SE I 1Y
X A 1) ; (2OMRRT A LURRE 1745 H R, SEEAZE 3))
PRER , R/ NEEIX AN (3)MRERT ] LABEAT ThBE 15
AT 25 s PR N FH i MRRT 28 4860 45 Wi A - 56 [
Viewray Inc /A &] ] Mrdian A1 ij 4t Elekta 2~ ] [
Unity"™' MRgRT - #i F T #f 5t A o 7Y fid g st
e R g (1) it SBRT ¥4 97, BE A% W5 B AN 07 ik
Tt e BB AR ) N AR EE AR A RN B X A 4 v
(AR I A (0 OR Y & [ % B o Finazzi 5579
FI MR 5] 5 145 3 AR Xt 25 4] A g 74 fii e £ 3 160 455
HIGIT THRIEEAT AR A V00 B Dy, 70 A3 T T 4.6%
F13.8%, JF H PTV (Planning target volume) 78 i %
33 T $21 - Padgett 557 M 3d Ik 75 £ H 3&E . MR 5]
5 xF 3 il fili @ SBRT & & HEAT IR 9T, 45 R 33 2
PTV [ 78 5 ZL3K - SBRT H T-¥5 77 it H Je o B (1) il
Jigg G 308 R BRI 3 BU™ I AORE 1K
B6rKs 3840 , {5 MRgRT A SBRT 7597 i A gk 14 i firk g
&N — Fh AT BE - Regnery %57 A 28 T [ T4 H AR B
A MRgRT I H 3 BT RE 05 BRI R0 1 R A2 X
WS, FETT BT R S it i Je SBRT 1) B KT 52 &
1B, 45FIE M 10x5.5 Gy BN % 10%6.5 Gy B AR RS
2 v IR 1) S A ), P 0 R R R v B AR AN
B3E AN, IR K B O A A R 5L, ¥ MReRT 5]
TR0 Z I HE E A MLC 456 13047 B & MUY K i >
P (180 5 0, 8 vy 4 X7 5 28, 98/ IR g R 7
DL 3B sk 22 B oxsf EE S F) MIRT 5 3047 k& 21 4D-
MRI 529 2 2 H06] L B 1 4D-MRI, A i3k — 25
BT T —ANYERE 75 B SD-MRI®, Finazzi 25538 78
MRgRT 5| 5 F %t 10 45 SBRT £ 2 3347 i Kb & 1) #
I 114% SBRT 69T o

MRgRT 1E R % 1) 5 S ARA = AR i, (H 2
Tz R FH T W R AT T V7 22 B s COFER 4K, B
H AT [A] 4 FE— N L 35 (2O MRI 58 4 [ 42 Al 75 2
S AT AR s (3)MRERT [ A 7 , % TAE
BARN TAE IR B B B 225Kk, X g i 2 & ot s (4)
MRI AR B 1] — LA p 2238 8 35 25 ARV s (SOMRI

ARYANEEHTEERER ; (60 MRIFS7 T,
1.2 EBlEkE

BE4T SBRT 1697 ) ES-NSCLC #1141 5 14 0
55 AT SANE 8 R B 2 R, Bt DA A o
M P EEMFENEERERERELE RECE
RATIEAR Z 46w, (HI2 4 A1k, A B AR HE 1)
] 58 7325, R D EOR RT3 5 TH R 92 . H AT,
15 PR b 5 5 Aol Y P ] 5 7 92 A 9 3R 2 SR A A B Y
JEH3E 4T [H %€ - Navarro-Martin 2845 73 5 filij% SBRT
BE AT T VR, oAb 40 AR B A 3 s 2
33 N\ R FH A8 WX IS ] 52 , 45 SR SR, SAB B R 3 2
AL =AJ7 1) R 2245 93 8 £ (0.64 vs. 1.05) cm.
(0.49 vs. 1.02) cm F1(0.56 vs. 0.97) cm, P8 & fii .
A i FE S M . Chen &5 B AN B R 5 & 45 L
(1) 121 451 2825 g [ s 7 kAT 1 BRES, X T BMI>24
(1) 2, R H B IR e B AP S R %, CBCT
I B /D, T T BMI<24 () 8 3, LS 3
e o IR, 75 R e SBRT £ 2 3k 43¢ ] 52 5 st ] LA
¥ BMIEA— S,

I R, B F AT AT R I 5 28 AR (ACP) BY
BodyFIX Bt A 4 B B 25 35 B0 - A EAT ] 2 R
BRL 1) 55 () I GZ B o Body FIX Bk & 45 & 25 76 i
TE T il LR A6 b A4 50 ST A 5E 17 U R 97 w32 3
J7Z L S e A A TRORA A EME LS B | 0 R
HAT A AL IBTE J5 B fo e B B B A k8, BT
LR s A A, 25 S N S B g
V) ) S AR 2, f i AT [ 5 o AT AR B
& BodyFIX 75 %0t i B3 dE AT [ 5E , F Sk A 72
A B VAR 22 DL R IX AR 00 S0 A X T 3 S
YRS 40% 72 47, BodyFIX 1] DLAE R 32 5 78 Sk i
A A T3 W #R8/DS o B AE , Han 259X} BodyFIX Al
ACP 7 Fft ] 5 2 B BEAT LR A, 5 3 34 B AR Sk AT
HAR BRIz Bh HLE i 3 22 5 {H ACP BRICE
A, FLFH IS B B ( (33+10) min vs. (40£21) min) « 4
b SRR A A ACP RS 5 35 /b BB 3 IR IR
iEF, I AT BodyFIX [f 5E 77 20 F I 58 4, a2
TIRTT I AN 2 1 R AN I, 2 i A8 5 R R
T I B 2 () 8] 5 77 7o

13 MFREERA

I R 2R 7 AR A b 37N W W 0 52 %of 28 25
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Table 3 Respiratory motion management techniques reported in literatures

SCHR g X P S
Results

Literature Method Target

[44] ACT  NMHJfife

Lower lobe lung tumor
/e i e I PR
Upper/mid-lobe lung tumor;

[45] ACT

lower lobe lung tumor

& B ORI 6.4 mm
The range of motion is reduced by up to 6.4 mm
IZAYEH 735 0.8 mm; 3.5 mm

The range of motion is reduced by 0.8 mm and 3.5 mm respectively

[46] ACT  Jilifi s B EH D 7.5 mm
Lung tumor The range of motion is reduced by 7.5 mm
[47] DIBH  Jflifihy8 PTV M 148 mL J&/> % 110 mL
Lung tumor Planning target volumes were reduced from 148 mL to 110 mL
[48] DIBH  fififf e PTV /b 6%
Lung tumor PTV reduced by 6%
[49] DIBH  fififilJ@ SEI i R 29%
Lung tumor There was a 29% reduction in the mean lung dose
[50] ABC  JilifiR PTV VY5 & /> 25% There was a 25% reduction in the mean
Lung tumor lung dose of planning target volume
[51] RG Jiti feh 924 TR 98 KU PR 1%
Lung tumor The risk of Radiation pneumonia is reduced by 11%

T ACT, JEHHIEH AR : DIBH, SRS BE AR s ABC, EBIIFRASHIH AR :RG, MR T A PTV , tHRIFEAAFA.
Note: ACT, abdominal compression techniques; DIBH, deep inspiration breath-hold; ABC, active breathing
control; RG, respiratory gating; PTV, planning target volume.

%3 o, i ] ACT.DIBH Fl ABC #ffig %
BB IR /N it 98 19 32 Bl , H Heinzerling 261 Al
Mampuya S5 ¥ % E B~ 8 ACT i 83 Sk By
)32 B8 /N B 5 2, Bouilhol 55 (#4158 th @ 7w
18 F ACT " i i 8 452 =/ ro - fi b 8 32 B0/ B
HF . o 77 PR 1T B AR T A 5 T B AR K [X S i R
Uit A6 805 95/ I e R 3 B3 P S T P ] P R
(PR 7E T B RE S 7E B e PR R VR YT, R
P AE E DA R 52 M 3 FeAth = Ry B AR, BT DL
RO G SR FH R0 S 3 4 A B R 3 T 3 7 2 R )
i AR A5 3 B 1 221, LA KGR A DIBH AT ABC
FEA B F8 43 R R A 222 B9 1) R0 o s PR e 1]
FEHAR A AD-CT X i s L 77 Z K )
B 8], BT DA 75 2 B 5 3 0 1D R/ ke ik /> £
(R IE 7 B RS o b b IR ] 4 A o R 3 I R
W 3R AT DA R M LA e R i e R L PR T2
AR P i e 58 3 B @& 1 B R AT VR T o TLRT R
JINREE BN A R, ABC B AR /N 8 132 3

ROR S (BRI A, AR B3 SRBE K, X i
FRIA M LA K il T BE 25K e o B S5 HA 9 24 j
WP I8 B AR B EEARUK DL B U i A AR 5 B
e PR R 18 i AR 22 Tl S5 K S B2 48 FY ABC 352
ARBEATHFHETT - DIBH AN B N s B AAE i R S8
FH PP AR T B RIS B0 , (5 DIBH 225K 83 RE W 18
R — B[R] N DR 57, I8 09 1 min 245, A
1, R A ) RE AR 4 AR o IR 3 SR U
INIREE Bl I RCR AN I At JURP A, 1B DR L iR 2
AN AR fa] 5, FRIN HE ON BN A R, H
FE AR R — B 1) 15K A D9 i PR BN T2 B
WP IR I B8 BEEOR , PRl i e 3 R T A
i R B AR SRR R S e R R SR AT AT A
BEAT DAL T T o

2 REERE

fif Jeg: £ 2 £ SLAAGE TRV RO I REAT 28 513
LAz s e B SO PR HE SR, I HL I A I PR S i
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