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Abstract

Objective: To understand the basic situation of radiotherapy technology development in Sichuan
Province. Methods: According to the current status of radiotherapy technology in Sichuan prov-
ince, the survey items include radiotherapy units, radiotherapy equipment, radiotherapy prac-
titioners, radiotherapy technology development, and patient treatment, etc. The survey objects
cover medical units in the province that carry out radiotherapy and the survey method of online
questionnaire and telephone communication are adopted. Results: By the end of 2019, there are
77 units engaged in radiotherapy in Sichuan Province. There are 97 linear accelerators (includ-
ing domestic and imported ones), 16 cobalt-60 remote treatment machines, 20 post-installation
treatment machines, 52 conventional analog positioning machines and 23 large-aperture CT ana-
log positioning machines. The number of beds is 6,773. There were 680 Radiation oncologist en-
gaged in radiotherapy, 226 physicist, 446 radiotherapists and 72 equipment maintenance engi-
neers, 52 units can carry out two-dimensional radiotherapy, three-dimensional conformal radio-
therapy 67, IMRT 55, VMAT 9, IGRT19 1, Tomotherapy 3, intraoperative radiotherapy 1. The an-
nual number of radiotherapy patients was 63,451. Conclusions: The per capita amount of radio-
therapy equipment is not high in Sichuan province. In terms of radiotherapy technology develop-
ment, 3DCRT, IMRT and IGRT are gradually replacing conventional two-dimensional radiotherapy
as the mainstream radiotherapy technology in Sichuan province, and the quality control of radio-
therapy technology needs further standardization.
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ZRIGIT FRBUSMRIA LN 45%, HhFAR G 22%. HUT 5 18%- 1LI7 b 5%. Giit sy 70% B
Jo B TEIRTT R — I B BT TR IT[2], AT RS R T I E TR —. BRI —
2258 GRAMERGRINI T, NFHX— M FEN SEHE: BUHAYT BRI, UG VB RO G YT
AR GL, TBOT R 5 B J3E (1127 77 S0 g L DX P ) i 0y P AR 2 i ) o) T A PR 7
JROT R AR R EOT LRI ARSI T, ABATIBER 7 TR KB A R e A rErf N B 3 Se Uiy T 1
1B FERPRIERGHERYT HIAR, T HIN T BRI T S5R 2 . THEEsER R, BTk 24 At 5 n =
B, TR RO T B B St B TR YT RS HEE R T 28 [3] o DRIzt ST %1 = AR DY ) 148 T
BT HAR TAETF R IR OGEAT TRE, HUORE T ZE U7 BATCE B BT ML S o7
FARTF IR VLS B R T I 5 T . Bdlatul 2019 4F 12 A, HALE R T 2020 EYHLE5EHE,
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2) WEFE: Wita—MRZENSE, XA NS HBUT A YT B EME R R E AT NES, R
R HE TR . R TER TT I A

3) WEIH: a) BUNAEIT WA EEN: BUAITIEE, WM BELIESR. & 60 WaIrHl. J5
FERITHL: HOT BN, W CT BRIl & B E A LR : b) BURAIT A I s sal: T80T BRI
WIEE . BOTHI. 4Es TREMECR R AA 45K . ) BUHARITHEARTF RGO &80 BUia T BRI
oL, 40T . =4EE YT (BDCRT). WBREYT (IMRT). EUER 51 SBUN 167 (IGRT) . 2 UET 2807
SHOR: d) MR EE YT RN BUTIRALA R FEERIT R SIEE RS FIRIT BORET &

3. &R
3.1 WA REEEER

1) BTG NFHBEHAIT AL 77 K, BUTHRALCAASIERCN T, BN RE . SR R
g, LEAEHDMER 78 6. EHr-nd#Ls 19 4. & 60 I miEEITHL 16 &, JEERITHL 20 6.
AR S M T PO AL D B VE S L 1.

Table 1. The number of radiotherapy units and equipment in Sichuan province in 2019

F 1. 2019 FEARMHMBITRUKERRERE

i win g orees memsa SRR SREEE A
JHB 1633 21 37 7 2.27 2.69
MR 644 5 6 1 0.93 1.09
M 572 5 5 0 0.87 0.87
#BPH 485.7 9 10 1 2.06 2.26
HIE 455.6 2 3 0 0.66 0.66
BERH 251.2 2 2 0 0.8 0.8
SRl 326.7 5 3 2 0.92 153
Vabll 432.4 2 4 0 0.93 0.93
Iz 324.1 1 1 0 0.31 0.31
BT 320.2 2 1 1 0.31 0.62
WAL 369.9 3 2 1 0.54 0.81
TERA 3545 3 3 1 0.85 1.13
H T 292 2 3 0 1.03 1.03
JEL 298.4 3 5 1 1.68 2.01
sl 490.8 2 3 0 0.61 0.61
il 154 1 1 0 0.65 0.65
J"t 266.7 4 4 0 15 15
K 119.6 1 0 0.84 0.84
BT 1236 4 3 1 2.43 3.24
XA 8341 77 97 16 1.16 1.35
Az [E[11] 139,000 1463 2021 66 1.45 15
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2) BTN A& X AR ENINL 52 &, KILIE CT BELE AL 23 &, HAENL 4D-CT # &
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3.2. BEHAT ANERIER
MERIRITIEA 680 A W3 226 N BUTHIN 446 N 4EMETFEIT 72 N. ¥ELE 2.

54,

Table 2. Human resources allocation of Radiotherapy in Sichuan province in 2019

= 2. 2019 )| E T AN ZREEFER(AN)

T BRI /S BT BT Yifs TREIT H=it

o JR AR 275 28 8 28 339
TP HRFR 238 81 74 30 423
WIGHRRR 167 117 364 14 662
Mt 680 226 446 72 1424

3.3. MEHRTTRARIFRIFR

TEIE o7 HoR BT 52 A4S I g 3DC-RT HAR AL 67 /> P IMRT HR 147 55 4~ JFJ& IGRT
FAR AL 19 NEBERETHILH CT MEIES ). R VMAT HAR AL 9 4~ FFE SBRT Hi AR #47 8
AN JFRE Rapid Arc3 /A~ #7515 34 TR IBIEWTZ U R IT HOR IS0 34N, TFRE 4 & i 2R fi
BARBAL 2 4N, FFEA S X KRR RN LA TR BB IT BARSBAL 10 A FFRARFBUT

BORBAL 1A @EBIMREOTE B R GEH RAL 39 Ko L ER TN ES R WK 3.

Table 3. Summary of current investigation items of radiotherapy in Sichuan Province from 2010 to 2019
=z 3.2010~2019 M) I| ARGHAT K BAER BIC R

NFBCEAE T AH)

BITHL(E)

Jnik e &40 LA+Co60/

I A TR BN R COB0 WY |y gy CoUEE RBIE

s S HAAD  EAAD

ROTIEID IS HE w IR CN
2010 5.26 0.8 2.82 0.5 26 17 37 3341 0.5 0.91
2014 75 1.25 3.96 0.67 76 15 16 4 12 4497 0.88 1.24
2019 8.15 2.71 5.35 0.9 78 19 16 5 15 6773 1.16 1.35

WY (B) IR T 3 & (B E)

R — -

CT bl %ﬁf MRI-Sim R ED Eﬂff”i BOLTHRA s e =Yk
2010 52 41 66 68 - - - -
2014 74 59 110 88 8 85 25 9

23
2019 (j(?[ﬁé) 52 1 153 99 8 101 43 25
T RS AR AN (A)

R =Y RIEEIC HL T I B R R4k

— Ol -2 o Sr —E‘—\L £ gy ’ w2 7175 & - - N IV

SUEHOT o ST e WESLEEREOT e sl ToMo L R
2010 51 33 6 1 10 - - - - 0
2014 66 56 29 9 8 23 1 0 - 0
2019 52 67 55 19 8 36 3 3 2 1
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2019 FEAHTHUATT 63,451 Nk, Hrh FEGRT FBOVE M IMRT. 3D-CRT, HIN VMAT, 4
HETT NIRR 27,627 AR 13,509 NKFN 7741 Nk, FEE807 HOR A B E V0T ELB LIS 1o 307 & I
SEANET 12 MiHER: . . B, LR, BEUE. B, TR, BB . IR .
FUEHE . B W
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Figure 1. Percentage of patients treated with different radiotherapy techniques in 2019 (%)
B 1. 2019 FEAREMFT HARBE IGTT EEHI(%)

4. ¥#ig

H 1986 4 AR S 2 JRURA T 2 53 43 BROL LUK, 6o Hh [ K i b DX () 807 R R 1 kAT T 8 IR AT 1)
W, AT RRRE S YT R AT, B S BOR A BOT BRI B SRt T A S E [4]-[11]. RY
JNAE BT AT L K RS BT 2R G0 4TI (KR 20 Sl J& . 2009 £E BRI 530047 1 DY )11 48 U VA 7 S A 175 1 1
AHEFU[12]F0 2014 AR RS FEAT 00 DY) 1148 0T TARRGLIR A 3 [13], 4R M 244 80T 5HIRAC B
PRAL T FESERIBE . ARUGHE M ELE T8 TR ST IS E YT BOR TAEH A A E .

AU AR 75 4 ) E R T B 7 B0y, A 25 SRR M un DU A8 R a7 s 3 77 %,
FEREIRAL 6773 7, HUATT ELMES 97 G HE™ 19 &, #1178 &), 45 60 Il 16 & . J53iE
JTHL 20 & WHEAGEMNL 52 & KFLE CT BERUEAANL 23 6. 5 2014 VU )1ET8T TAERGLE &
IYMAREL, BT EAAIIE AN 6.9%, JECT K RSN 6.6%, MK EEFLENE, 4 HE R AT BEE B TR BT
BRGNS T IR BEE A JRIT SR AR AT AL, RIRNEIR T IR, S
OB T Ve AR RS TR 2% -

2018 4R, DY AR N2 8341 J5[14], HEutdEE A A N OA MRS &N 1.17 &5
BN A g2 s 60 4 1.36 &, LRI WHO HEFEMEE A i BB il 8 (R & 2~4 BIH I A
[15], ZERRBA S, AH Eb IR A R b X0 N 53R 2 SEAR S L R 1 4 B K, sk 88 1.45 G/E T
N, IERINEL 60 MG & 1.50 A/E TN H[11], WAFFERCORZRE . P800 )1 R B0 X S s &0 R
277.38/H I NFI[16], S S48 kIR 82 23 TN, %18 5008 3 i R U7 IH AR [17], 4
SETRZBOT IR B LN 115 Ji . ARIAA EIR 2018 20T B E 208 6.35 T, #2014 Fi
BB AR 20— 2 R B R T . UL DU A FE BRI HL, R R L B 2
TE 25O B 7 AT A BORER o [RIEE@EE 1 0T DU A T 152 E B THI A7 AR 0 5 HE (1 1 X ) S A
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B SR . A G TEBUR 51 SRR BT SRR HE N 1 [ B 7y 78 [ 24 [ S5 b X 0}, DAk b X ]
RIEZESE, FRBRASABOTAT RS ST,

2019 4E 4 MRV IT &R BN B AT 1424 N BE AN DY EIN . PERIm. 5T M.
Ye A& TREI & 539 8.15. 2.71.5.35. 0.86 1, XJ Lt 2014 4 F 5 N DA &5 10, BRI 8.7%,
VIRITEE N 116.8%, HUTEINIEG N 35.1%, TAEITHGIN 28.4%. Zidif 5 AR VYA BT Mol
A TRKIERE M. EAA ST, SgURFRET S s, JBOTERIT N 40%, PIFNA 12.4%,
T T 1.8%; W LERFRAT &7 LB, BUTERIT A 35%, PIERITCN 36%, BUTHEITA 17%, TGN
42% . HHE RO R i R LA, FIRERAR LB 2, R 5ot J80rT 52 I 1) 4k 52 808 Fl
N5 Yiiahrb e VA oy Chg sa ) AN 45 8 IS 37| PP OK ARE 9 O a4 i -0A NI I SR 1 il i)
RYGRF,

TEJROT BEARTFRE T : 2470 VY1144 GETT & 3D-CRT BRI AL 67 5K, £ 2014 FE34 111 20%; T/ IMRT
HiAR 55 5K, HE 1 89%; T IGRT (EE & ETHEE K CT G 51 )R 19 K, 390 111%:; JFE VMAT
HR 9 K R SBRT HiR 8 K JFRRITIEESHUT 10 K [FIS B 1 #eJF e Tomotherapy #6734 &
FICEARALIALE 2 4 RPBUTIFRE 14 TR 45 HUROT BRI 1 27%. 7208 38 80T
JiTH, %2 IMRT JBUT B2 44.33%. %52 3DC-RT (U415 21.29%. #52 VMAT {14115 12.99%.
e YU IR U200 4.68%. FETF BRI SR I AT R SRRV BOR T TH, ARFRRE AL
SR IMRT F1 3DC-RT 1E3Z 5 B AR M 4E 0T BONIU )N E TBOT I BB . R IT 1) B A2k
SR B RE P A PP T IHRTSE X, A A B LE 5 4 23 5 32 R R D S AN b B R B, Bl T SRR
PR AR H AR & TRER AR R, e @b 7 38 s RS I T80T BoRMZ = AR 9 R R 583,
SYEERUTHAR (BD-CRT). SR EEHAITH AR (MRT), 78k 3Eat @i va 7 HLI AR B e S B T I
BEAE RS RS HERYT EOR, g 5] SBUTHR(IGRT) BRI MR AR (VMAT). 18l =
TEREUTHR(TOMO). U4k CT HEARSE . SeitiyT BRI m T g, S ViRyrmite, oeg 1 IkRG
SRR, FIRBOTR&E—DE RN, FTEBNEZMAN ISV IIRERAIEITRRE . REBUT =T
Rt FEAL.

R, %A R R T = R VAR LR TBOT R N 5T, AR R EOT R
3DC-RT. IMRT I IGRT C&Z B RUR - HEBUTHA, By MRTI )44 B F=RBOTHA; HEI)I14E A0
FEHOR. MR R, TBORHE YT TR S PR RS B g R T80T W SR AT BOR 2 B, SR TT AL
AT TR . FETBURNA T SRy, TSURHA YT R 20 1E X AT 2 HRAH DG Ha me B SR DL R FE LA |
AT HLARERE S ST N TR RREE X R G, BB U VA Y7 B M AE SE R 7 TR B A4 B A1
B Z AR R AR ARG, X3 B ) 1148 & O R I AL [ DA 2B AR B 14 8] 52 A R
b, BRI B VAT R R R RE AT . R B A DU A8 T8O W AR EE BT . T HER A
Wi+, BT H A IR 52 A P D6 SR I N0 JoR 2 PRAIE 1) T A S P R, (R AMY 75 LN sE % o7 HER N
BTN 55 BE AR THIRT 7% IR Bt T 2 5 R 5 3 T B A St 4 YRR 1) o 4 R A R b v
b, FRAESRIEA b T ARHEAG TR B S R R . A R T ROT SR RHEN AR T
BT RS TAEE TAER & A RRIRBEHIE A T UG T M 2 AR HE S, SRAIEBUR T T RIS T i &=
MOL AN R TR, (SR HEFBOTT A AE 1 T0 9 1) B8 b oy P 28 2 I PRV T T AR S5

BB

S DU )1 48 TR IR T R AR Al v R 2 5 R K DY )18 B T8O R TT B AL AR O B4 T IR B B
Hi Bl
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