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Research status of radiotherapy guided by body surface monitoring technology
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Abstract: The radiation-free and unmarked body surface monitoring technology is developed for reducing the additional
radiation dose generated by positioning error verification during radiotherapy positioning, and further reducing the
positioning error and monitoring the displacement deviation of patients during radiotherapy in real time. At present, the
widely used optical surface guided radiotherapy technology is also a type of radiotherapy guided by body surface monitoring.
The system mainly uses optical imaging equipment as a tool to complete body surface scanning, three-dimensional
reconstruction, real-time monitoring, etc., thereby assisting doctors to carry out radiotherapy more accurately. Herein the
study elaborates on the methods, technologies and research results of guided radiotherapy from the aspects of body surface
markers, three-dimensional surface imaging systems and mobile devices, and provides prospects for future researches.

Keywords: radiotherapy; body surface monitoring; body surface marker; three-dimensional surface imaging system; mobile

device; review

Bez— , REA 2/3 B BR -8 75 2R 0T . iUy
F18 SR fie R BERE T 791 DR O 7 R X ALY
[F] PR 5 X A0 I L LI 4 32 19 55 B SR AT RiE D, LA
RSB RO T HE £ L H B0 A WFTER I O
PEANHER KRR 5 J8 T B AR 5k [R]

TG (RIAR T ) 2 8 P iR B T 237 T

[ W5 H #7)2024-11-27

[EE&TEEF AR HEA (62371243) VT H A BB TE A gt
WA (JSDW202237) s VLI 8 S WF & TRl 25 % e mi
H (BE2022720) ; VL7348 TLA@Z 1 35 H (M2020006) 5 71
I A SRR EFE 4 (BK20231190)

(1E& B kst B FgE AL F 9T 05 1) < A W e 2 TR S o
E-mail: yangjiahao@stu.njmu.edu.cn

(GBS MR 0T e, 1, B2, 1A S0, 5 i) < R 3

E-mail: nxy@njmu.edu.cn

I, FE R RS IR B B UGR i A R T
22 D ReVEs s BT 5 R 4% B R 3l LK OoT 2
[ K63 A A7 O 22 , 2 (45 fe g % J] ] 1 2 41

BT AN R R JEE AR i S R D AN
R B TR 2 28 B A2 BRI g i 2 1 DL i
PRI M B ARTE T FHIR YT Fh 0] 2% Foffige 761 8 2 A 0] B2



533

WS, 4 O AR IEIEA T TR I Ik - 289 -

AR ARAL B Y S Sz Sl I E g A R
PEAETT I, A FEAE AT, AT DL O 7 R Y B
PRALRZE T R R v SR RS B R 25 IR I S By
SR Iz S YRS Sl iR 22 | () IR R PR B M R 9 8
N 438 (Organs at Risk, OAR ) .

FUAT , AR 22507 B R F R T 306 5 SRR
S545 W07 AT AL AR AL, 5 A S B AR
2% & (Electronic Portal Imaging Device, EPID) | # JE
P CT (Cone Beam Computed Tomography, CBCT) 45
PARBIERARZED, SR ARG o SR L3 KL
0 7 SR I AFTE T 22 00 BR A FAS )2 =2 Ak, 491
WMARR AR ICHE LATE B3 B L 4ERF 5 BORT 5 757K 2 1
I AT BEAF AR R 25 | S0 135045 B8 5 JR 0T o L A6 I
K EH AR SEBRIAYT L. 1M H EPID ,CBCT 454
ARALE B A2 A B0 A S S S e R 5 O A
AR 1N TE R 2 2 M R L R k& TR 1 L
R WOAS SO A 1 3 TG 2 SR MR B AR FH Tk
SEI6 7 B E 5T BAR, OF T 3 Hh A B A0 A
B

1 fERERC AR R AR

X ROT RO Tk e — R LR R T
SR =4k (3D ) UG H AR B #4717 45
AN T 1A 1] A 52 B WA 4, T AR SR s 12 e AR R T
FEAL Dy S R rh — AR AR, T iR AR
it B R R AR A R AR R A B AR 11 7 2 i R PR
AL AR Ak, 45 i R B 2 R R YT B ERR T 2]
S KRR YR AR SR HE 2 F2 B ia Bl R AR AR Ak E o
RG34 B B B T SRR AT R A sl O G s
HP R B R IE ) —Fh

WA THEALE AR AW & 583 o 7 A G
B A BN 40 Ak, (HR 30T B FE AR TH 2 A7 [
FE UL S A T A B M | R AR A SRR R Y
Al HLSGHE 0 A [ 2 nT DI/ 1R 2, R
RO 1 St R A OR B , N4 S IR T RS, 5k
WO T A% S 0 LR FE AR 5 R A Y % v JE 7 e
AR [i] 2 %) L T OR BT L o 3 B A
() &M, A B BB [ 4%, SR 5 10 Hi
PR SR AE 1T, AW A ARSI W JR A Y
R, SR IE R 22 b BB R R A 0 T AR .
SEERZE R WoR R AR T (X R A 13225 (1.72+
0.57) mm Sk CY Bl #2457 1% 25 4 (1.60+£0.51) mm
R Ze A7 (Z 50 BRI 22 4 (2.27£0.67) mm, /T
2% M (P<0.05), HIET LI B AR A A 2400
WE/NT S %4 (P<0.05), HIBA A T 2%
4 (P<0.05), 5FLARFCARE 2 AR LU, {8 F & 18 1 o

AL AT 247 2 A LR IR TS0 A AL T 9N T S
IRIT B AR 22 . (HIRIR T I AN BESE i I FR
F AR AR A, 78 BT 5 R v B T I AN 5 S B UL R ]
SR RO AR Ak, i HL LR R RO E i AE OAR B
T, BRI TCTE X OAR 4 4 5 751 42t 64 RS 8t () 45 i
PR FH 211 WP A B8 B, AT L B 4 e ) i g iz
3. Ernst R HFRH AR Y, 114 BUE SR IC 8T
EN 2] —fF Ly-crafef 42 I, 76 F8. 35 AT IR W 1) 2o 78 v
F T S8 3 6 R A [R) o7 1R AR 45 AN A WD
I3E 3 FH Kinect (&8 &5 U1 114N B A% 10 GE 3 i iy
W 3 R AAORG B, 38 o 3 1 38 SURH DG AR DC L 7
AL AR P SR T IR . (R e SL g0t # b il
HUARREF I Kinect f& gk I 5 21 (1) 1 25 5 MUK B 58
1B B IR 22 AR K, 76 50 em T ) TAEIE B R, i %
e ARAE R 3.7 mm, BRI 2E R 2.0 mm. AR AERE
iR 22 )5, il LAaE it CBCT A4 G AT () i iz
SEAE AT VLI , 7RO vt 88 A TP T4
{HZ: W2 B R IR 32 21 2 (8] 1) OC Rk A itk — 20
12408

2 3DRFEREE(OSI) B~ A AR

3D A5 OSIAE B 7 Rl AR 45355 11 & Jee A FH 2
A Z AR AR Ry 2 AR R 5] SR YT (Surface
Guided Radiation Therapy, SGRT) , ‘& & 4 it o ik £
bR T OB YT I R Y b, An LA IR YT 0 R
VB FE Bl WD, A48 FH T 2 0 2L s o 0 O
BA BT S 5 (DIBH) |, LA FH T i il 988 1) <7 44 5
R AMEFFE AR (SRS) %5 . 8 H ATy 1k, TG
7Y 3R = B 3 F OSI R SR & R A5 /6 i Jr
1% ok S PR R 24 R) AR B UE] 3 B % 43 il OSMS-
AlignRT™ % 4 (VisionRT, Ltd, & 3% , 3 [ ) |
Sentinel™/Catalyst HD W45 54547 K FE 24t (C-RAD,
Fii it ) 1 IDENTIFY™ Z 4t (Varian Medical Systems,
Inc, Palo Alto,CA ),
2.1 AlignRT™ S22 M8 2 45

AlignRT™ R G J&— Rl A7 1A K 2232 20 1)
JCEERT I RS, 2% R GohE A R 3 A FRAR ML T A A
BASFRTCAH T — 20O BEDLFOE 5] R B AU IR
SBE RS 0 R AL B LA T 45 3D A A8
HARFF I 1), Aok 58 i B 35 1A % 1% 3D &
Gk B R B R H KR is 3 . OSMS-
AlignRT™ 22465 M 2 G2 9 A 7E TR A% L) 5~10 Hz
R SR AN 2 KRS B SIS R B R A2 B 7 I R
S R T T R B RE RS B R . Bkl i
5 CBCT45 G, e nl LRt nl St iy B 5 1 5. A4
il 325 7 A TG RS, RS S ISR/ T 100 ms.



- 290 - H ] e

AR HaE

El1 AlignRT™ S22 Y RG IR SARIKE

Figure 1 Projection model of AlignRT™ optical monitoring system
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