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[ Abstract]  The new round of scientific and technological revolution provides new development opportunities for a century
of radiotherapy, and the clinical problems of traditional radiotherapy will be gradually solved. Radiomics and clinical trans-
omics based on big data analysis will bring new solutions to tumor diagnosis and risk stratification, radiotherapy target defini-
tion, adaptive radiotherapy, side effect prediction, follow-up and efficacy evaluation. The 5G platform will truly break
through the limitations of time and space and realize remote concurrent radiotherapy; zero delay will promote radiotherapy to

be ‘integrated’ , leading the transformation of radiotherapy from intelligence to wisdom, and improving the accessibility of

cutting-edge radiotherapy technologies.
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Figure 1. Smart Radiotherapy Based on Big Data and 5G

3 HEMTHIRMIMBRT R

TR PV ERG E C 5 22 K 2, o I PR S B s
R AEWPREHE R AN BTG L I IR OK , R de i, J2 2
R 2R HERO T A S R Ll A Tl At A
4.0 R, R HOT A 2.0 (4 BRAR IfE) HEA 3.0
AR CE AR HE) | L SO IR R I R], 1A 4 i
T SR, TR T R S 2 TR L B T A TS 7R e R
773, s/ MU SR A S AR R 7 RCR . 3T L
I PR 1 7 A DR LA TR 1) e e P S B0
BRI ZAEE, X8 T IR A BB A S T 28 ]
PR HOT R TR A X 5 2) SRR SRR Tk 42
TET i A48 ot 33 s A R O 8 B 1) i 151 i R A 0
ik 50 S P b R A A% G2 1 AR 2 W v e L A BR
I ERSHE 10753 ) AN TR 20 S 305 e 1 A 9y 2
ROV, X 28R U St A A ) 51
I R A B BT T 56 54) AEIRIT R,
AR L B AR, S U R 2
UAE o BT RS TS R R TR G B S IR AR IR T
Ji % SRS BB T I PRE

454 B PR AR SR R AT BA R BT 22
B, SR AR S 1) il E A T D) RERS AR AR AR A4
SRR B PR O U B 2 2R 2R 52) IF ST 4
TS RAR L~ 10 e 8 DR Ve A ShiRU Tk
3) BRI ) T RE 52 A8 AL AN AL A A Jif e %) A
[Fi 750 £k 7350 4 TS R , T 5% 000 0 1 9 e
HEREPE U bR HE TR A PR 7 58 54) R 24825
INBEBUR BN, Fr L 4 MR A2 Ak , 3 o 8 38 BTy
KSR I T 5

56E EiT

‘ RO EREEEL

3.1 EERA
3.1.1 WS RSBMFHAR CInIREHE M SE
HE B RS ILE R i ARBRE S, E—T 146
93T 2 4 2RI R W27 BB X2 B Xt — 25 T
SRS A3 AL, B R YT RO TS A
B o e AR I 2 2 S A R o B IS TR i DR 2R TR A 4y
T3 2 A 2 AR A 00 DB, 2R 0 T 4 T MR RE BB
HRBM YT Z A B R FER, g2
2B TC R RS . B EEM AT
RN T 241U R R R T F R AR
WIRYT PR UL R R T B o I RIS 2 2y vk m]
ZT R IR S ImRERBI TN o3+ Z 4 M %%
FAVRH S, A1) 4 35k PR 2L 0 500 F0 55 2 R
FEFEE PN A AR R Y | P 35t 4% 728 S5 40 B 000 A0 5
PRI FHEA

2 RUEAT A 3 7 s 2 e DRl R 5 20~ 4
PEALFR A0 F B, B AS [R) ROBE (R R AE R A 7 il
KHEATT o ARZFHAE B 3AE F 43 PER 0 i,
SRR R, MR R 2. @R R EAR IR T AR
SRR R 15 A5 B R, (04 FER AR, X 40
TRHIRE I AN o QDRI 2 R0 2 R A AL
A B R, R B m r BITERE R Sl . 2 RS R
A R AR TN TR B R, T 43 A R A R
SN
3.1.2 HFABEA AR RS i i
AR (MRLCT 7 | PET 55) 82 0 52 25
B AT, PO AR I A S R AL
XA B R ARSI Z 88 , % kb AT 2 B
R o P, AR 4 2 AR TR R e S 1415



4. MR BT 5677 2021 41 H 55 34 %55 1 #] J Cancer Control Treat, January 2021, Vol. 34, No. 1

SEEAE A AT LA AL 2 M O RO R AE . B R £
1) SRR IR 2 ) kb X bR E 53) Frak:
DX 735 54 ) Rk i) S ORI R A5 S ) 32 188030 4
ST 56) 73S AT o
526G 3G M4G B AHEL 56 45 15

FETF 1) VEAH R AT 3k Gbit/s, 52 B R K A% i
2) INFHEMRT 1 ms, A T 7] 25 4 il #1153 ) ) 28%
FEEK, HA T & g, M T Y
K 54 ) 0 R PO F R R R 5 5) R
(RIS 5, R o 22 P W3 [v) 2 I B IR 245 1] 5 2
DI XGRS — g R (R (4 50 A 2
WA, K AN m] Sk LA AR G i PR T
T s =2 07 sCORIE T R 10 22 4, i 0 A 5K
T HRRE R BN S 4 i, e 1 Sl Al
AL B BB 24, AT JE AR 4840 1) —
GRIOA AIERZ 550k o B2, KHBEEOAR i
P 7 ASAL I, S RO A A IR R SO HOR
I, DX BRI A 1) T PR A A0 i e B R A
[a1F=8
3.2 MRRAR
3.2.1 Sk e s & AGREIGTT RV 0 A
BEATE o, Al T3 O T2 AR A = R AR . X
BEAFAE T LA 551l PR A= 7739 ik e 3 3BT ROn
s A TS £ 00 TNM 23 AR S 1B, i ad 45 4

AR RHE, IR BUS 70 2648 . O L 41
77— T T IR R N S S AR AR A Z 1Y
RNk TR A 2R AL R 2R IR T A BURR A
DR A 2R E St A £ BT RE O R 2 R e ik A
KRG T2 . AU R PR 2 2 R
HEENFRIE RADRES SR ML K. 1R
25 R SR T s AL RS R S R ]
IR . P A ZE A AR 8T — A S R 1R B 5 40
o G, PGB LA 5 AR F R B A G
A RESI AR I He AR N B AE . ok, BUR Y
ARLIE L W] REA B T A B 5 R F iy gt 12
o WEATIA, HATb BA AL 580 T X Py
AT
3.2.2 3eRESL ERAFEEOR Ay A S IX
) 1] B A, M A0 2 A SRR 25 57 0
UTH)—TFFE P, — M T L DN 21 2 9 [ O T
A A 3l e & . BT 1L 2R8I A
[BIEPEBA S 5T 1T 11 Bh 2 T MRI AR 2 27 5
Mk AR 0 FN T 12 (LRSI e i HE X
LY SRR B R 5 A AL IX R

JRIER I AT SEAGZH R SCHA) P 78 HR S 70 2 1 AN 2 4>
TE R, RERS I MG B B AR R, 2K
RLAR 5 5 3 A7 Sk 2008 9% AR 40 Jf 937 (head and neck
squamous cell carcinoma, HNSCC ) ft) % [X ) i , i FH
BT YR K lm i 7 26 8%, B 283 PET/CT
SUHANGR BEAFE DR R AR E O I BT
LT B S RS, 55l BRI ) 2 S
FRAR PG, 2 R AR T S TR R,
o B2 NG IZ A I e PR v T A I e 58 ) I ) HES
Ko b, 30 b AR A 2 R AR RO 1R 5 R
TRYT IR WP 3 X6 oz A2 e, AT AR ) e A 2 XU 114 .
B

3.2.3 aERAT T REIRI LKL
o3& W T (adaptive radiotherapy , ART) #E /& 18
PIRYSEN o 52X TR 7 R BA B (AR
AR R IR (20 : INSCC ) |, 1 i £ 5 4% B 0 4
IR i kRS Bl , AR O R A 3 P O 2 1
BITIMERAYE . X AT DL T RO I 2, 5 30
TR PR s — 2P A kR B . T A2 W
PBOR B, A X RS AR KA T . B0,
FEMIPRAT B R 515 AT LA ke 328 B0 3 1 B Ry
fiE o BRI, Hy FARKS L BE 23 B, 1B sl D sl B 72
B B8 o AT RESZ BOCTE . IR ISR R W] 5184
LA RO T EG 513 CT /53 b, —FhsE A
R Y 7 2 HETEAE IR R EARZR MR 513508
BT . TR PR, BB LR, “ TE L
BARRE T VL R AT 3 H M 0 56 50 6, MRT W] g
ART $2TH38) 55— DH Ko B L X2 5
ge” L B A 2 0 2ok RO IR X, [R] I
TG 2 B AT ARG 7 1 7 v g Jed 3
AR, T A ST

3.2.4 g aMEATF RBRAFRHERE T
A FAHICEE M o 2 — 30 [T 58 v, Bl B
PRI BT RUCST JG CT 4 48 1 i 38 S 2 i X 3
(region of interest, ROT) [t CT 5% & FlSr BUERAE 5 5
SRR 2 PR SRR I 4% ) i SR A O, B3 12 My
ME 7R S5 A WA o 78 S W B P
PRI AE AL, T 5 10 16 T RiE A G i I R AR
Bl /b 3k SERIFTY R W] S AR A 2 A BRI FE A
AR

3.2.5 Fi s A AT AT, g
TBIT O BB I AR , 518 20 2 1) 73 B 4 28 ] RE i
P HCHFHEIB AT o S AR 2% 0 g iR FG
FERL0s I FI WAL T % R 2K F . TEBEAE



MR BT 5677 2021 4E 1 H 55 34 %55 1 # J Cancer Control Treat, January 2021, Vol. 34, No. 1 .5.

L R A SRR R HUIN G R A 2 A 1
SR, EHREGRAE ST RERMME G, T
LASRAS AT 25 R

B B RIE I B TR ) s G
Fooit o] RS 2] IR ~) A i T RBU 142
i SRR, AR IOTR TSR RR
FETHH R RCRAE A . X BEH RGNS 5 | SR HE L
JE R SHT , BRI Y e AR
A, NTRBEZBF, ALK

[ &% 30k ]

[1] Nagata Y, Kimura T. Stereotactic body radiotherapy ( SBRT) for
stage I lung cancer [ J]. Jpn J Clin Oncol, 2018, 48 (5) :405-
409.

[2] Ding C, Saw CB, Timmerman RD. Cyberknife stereotactic radio-
surgery and radiation therapy treatment planning system [J]. Med
Dosim, 2018, 43 (2) :129-140.

[3] Patterson EA, Whelan MP. A framework to establish credibility of
computational models in biology [ J]. Prog Biophys Mol Biol,
2017, 129 :13-19.

[4] Peeken JC, Niisslin F, Combs SE. " Radio-oncomics" : The po-
tential of radiomics in radiation oncology [ J]. Strahlenther Onkol,
2017, 193 (10) :767-779.

[5] Peeken JC, Bernhofer M, Wiestler B, et al. Radiomics in ra-
diooncology - challenging the medical physicist [ J]. Phys Med,

2018 ,48 :27-36.

(6]

[7]

(8]

(9]

[10]

(1]

[12]

[13]

Leijenaar RT, Carvalho S, Velazquez ER, et al. Stability of FDG-
PET radiomics features: An integrated analysis of test-retest and
inter-observer variability [ J]. Acta Oncol, 2013, 52 (7) :1391-
1397.

Apolle R, Appold S, Bijl HP, et al. Inter-observer variability in
target delineation increases during adaptive treatment of head-and-
neck and lung cancer[ J]. Acta Oncol, 2019, 58 (10) : 1378-
1385.

Leijenaar RT, Bogowicz M, Jochems A, et al. Development and
validation of a radiomic signature to predict HPV ( pl6) status
from standard CT imaging: A multicenter study [ J]. Br J Radiol,
2018, 91(1086) :20170498.

Wu J, Tha KK, Xing L, et al. Radiomics and radiogenomics for
precision radiotherapy [ J]. J Radiat Res, 2018, 59 (suppl_1) :

i25-i31.

Verma V, Simone 2nd CB, Krishnan S, et al. The rise of ra-
diomics and implications for oncologic management [ J]. J Natl
Cancer Inst, 2017, 109 (7) : djx055.

Zhu T, Das S, Wong TZ. Integration of PET/MR hybrid imaging
into radiation therapy treatment [ J]. Magn Reson Imaging Clin N
Am, 2017,25(2) :377430.

Yip SS, Aerts HJ. Applications and limitations of radiomics [ J].
Phys Med Biol, 2016, 61 (13) : R150-66.

Dhingra VK, Mahajan A, Basu S. Emerging clinical applications
of PET based molecular imaging in oncology: The promising future
potential for evolving personalized cancer care [ J]. Indian J Radi-

ol Imaging, 2015, 25 (4) :332-341.



