HRamiar ARizEHERS

I oA T RROA 2 R, ] &
(1. 22N R85 — B B, HOR 22 73000052, 220 K55 BB, Hfr 22 M0 73003053, HT4
NERBERE, Hf 220 730000;4. b E R B i A #5200, TR 221 730000)

W OE.H] EEMSNH BRI AR RSB, [Fi%]20214E2 A 15 HE
2021 4F 3 A 25 H W], 2 F H R & 9 B E R 22 41 ar A /NAL, 58 35 8 A R BN A it
AR O A R B 45 BT AL TN TR A R AT LN BRI R A
AL IRIT AREE B, (4558 ] AR MR 100.00% , I AT BT B0 38 i 1913575 9
2200 5 A B T T LR S 23 58 (AL EE IR A T B B ) o NS OT TR
N B AE 383 A, Horp iy B A 177 A (5 R FR 5 B 35.03% ), W BT 61 A (R HR AR o B
6.56%) , £ 124 N (E 2R FR (5 L 5.64%) , 4E18 T ARG 21 A (B BHRFR 5 L 9.52%) . 345
WA 32 A (HUEOAEM)EEERITILS & EE T2 6 WilAR SN 6 &,y E M
CTHRLEMHL 8 & , B E ML 1 &, JFR 4007 19 %, = 4@ By 18 R, H A H
ST 11 K JFREUR S SRR YT 4 K, BB ERIGYT 3 K, LM mitihia gy 1K,
Cyber Knife TG T7 1 &, HEFIRIT 1 &K WIREL 716 5K (& 27 G B B Mg RHR IR ) |, 4F Bl
PR 9 474 N, (4538 ] BB U7 6 ROy N S R e i K (H B R @ R R AA
WKIA G Z T3 £ AR AT LR 8 A5 38 0, iy 150 4 0 36 TE 38 45 348 fin 1 gk, (EL )7 W8 VA 1H
AR HARIA R ES Tl s RAWiss )y, A BT IR AL &, 2 088 5 R Y
o AN K, 46/ 25 05 B0 SR R A I R I K,

KR TR YT A TR T BOR IR DL SR T IR A A O

B4 %5 . R73-31 T EFRIRAD A X E /S 1004-0242(2021)10-0767-05

doi: 10.11735/j.issn.1004-0242.2021.10.A008

Survey on the Personnel and Facilities of Radiotherapy in

Gansu Province

WANG Ning', QI Ning', ZHANG Yi-zhao?, GUO Yi-xiao®, LIU Zhi-qiang*

(1. The First Hospital of Lanzhou University, Lanzhou 730000, China; 2. The Second Hospital of
Lanzhou University, Lanzhou 730030, China; 3. Gansu Provincial Hospital, Lanzhou 730000,
China; 4. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: [Purpose ] To investigate and analyze the basic information of personnel and equipment
of radiotherapy in Gansu Province. [Methods] From February to March 2021, a questionnaire
survey on the information of radiotherapy in Gansu Province was conducted by an investigation
team consisted of medical physicists and technicians. The contents of survey included the staffing,
equipment, performed techniques, annual person-times in medical institutions. [Results] All 23
radiation oncology departments in Gansu Province participated in the survey with a questionnaire
recovery rate of 100.00%. The survey showed that 383 people were employed in radiotherapy de-
partments, including 177 radiation oncologists (35.03% with senior professional title), 61 physi-
cists(6.56% with senior professional title), 124 technical therapists(5.64% with senior professional
title), and 21 maintenance engineers(9.52% with senior professional title). There were a total of 32
linear accelerators (including imported and domestic), 8 brachytherapy devices, 2 heavy ion de-
vices, 6 X-ray simulators, 8 CT simulators and 1 MR/CT simulator. The service of two-dimension-
al radiotherapy was available in 19 radiation oncology departments, 3-D conformal radiotherapy in
18 radiation oncology departments, static intensity modulated radiation therapy (IMRT) in 11 ra-
diation oncology departments, image-guided modulated radiation therapy (IGRT) in 4 radiation
oncology departments, volumetric modulated arc therapy (VMAT) in 3 radiation oncology de-
partments , stereotactic body radiation therapy (SBRT) in 1 radiation oncology department, 1 Cy-
ber knife radiation therapy in 1 radiation oncology department and heavy ion therapy in 1 radia-
tion oncology department. There were 716 hospital beds(including oncology beds in general hospi-
tals), and 9 474 patients were treated by radiotherapy annually. [Conclusion] There has been a
sustained growth of radiotherapy departments and personnel in Gansu Province, but there is still a
shortage of highly qualified personnel in medical physics and radiotherapy technology. There is an
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upward trend of new radiation techniques performed in radiotherapy departments, the growth of
radiotherapy equipment and verification equipment is obvious, but radiotherapy resources is still
insufficient, and there is large differences among regions. It is necessary to optimize the allocation
of resources and promote application and popularization of new radiation techniques by continuous
efforts, so as to narrow the gap and effectively improve the level of radiotherapy in Gansu

Province.
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Table 1 Distribution of radiotherapy departments and radiotherapy personnel in Gansu Province

Hospital Radiation oncologist Physicist Technical therapist

District Total population Number of Number of Number of Number of
(10 thousands) Number .- Number ... Number . . Number ...
million people million people million people million people

Lanzhou 379.09 6 1.58 73 19.26 25 6.59 59 15.56
Jiayuguan 25.31 1 3.95 2 7.90 1 3.95 2 7.90
Jiuquan 113.22 2 1.77 7 6.18 3 2.64 4 3.53
Zhangye 123.76 1 0.81 5 4.04 2 1.62 6 4.85
Jinchang 45.82 0 0 0 0 0 0 0 0
Wuwei 182.50 2 1.10 35 19.18 16 8.77 22 12.05
Baiyin 174.08 2 1.15 10 5.74 3 1.72 4 2.30
Dingxi 282.58 1 0.35 2 0.71 1 0.35 1 0.35
Tianshui 336.89 3 0.89 2.37 4 1.19 8 2.37
Pingliang 212.53 2 0.97 15 7.06 3 1.41 6 2.82
Qingyang 227.88 2 0.88 14 6.14 2 0.88 9 3.95
Longnan 264.31 1 0.38 6 2.27 1 0.38 3 1.13
Linxia 207.14 0 0 0 0 0 0 0 0
Gannan 72.32 0 0 0 0 0 0 0 0

Note : * ; Population data comes from the 2020 Gansu Development Yearbook
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Table 2 Composition of radiotherapy personnel’s titles in Gansu
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Table 3 Composition of radiotherapy personnel’s education

background in Gansu Province[n(%)]
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Table 4 Composition of radiotherapy personnel’s age in Gansu
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Table 5 Number of different radiation techniques from 2015 to 2020
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Notes : CRT: conformal radiotherapy ; IMRT :intensity modulated radiation thera-

py;IGRT: image-guided modulated radiation therapy; VMAT :volumetric mod-

ulated arc therapy ; SBRT: stereotactic body radiation therapy

BN R, R T O A P X o AT ) 22
S HR A H R IR E PN KA BT R TR R T,
PR 5 2 0 R SR AN A A L, LR B A% ) 4
PR ik 1 BT G

AR AR, A AT B A
WK R T RE IR N I SR 2 T R SRR RO A 8
FEABNGL 3k B AN HE B 3 BA 1 e 507 B0 R
(UL, 43 PRS2 TH 58 4 10 V8 TR DA B 15 45 38
KL FI Y L IE

A N A OCRE , H A BT A AR
BN THRKRI R BT DL s GO E EE R
AT BRI 2 2 Ty SR B A ol B vy, BB R R
AR EEFE M ME AL RER Ay Bl T Sk
) B B I R B 2 B S A%, R B L 1Y
SN B R 58% ; SEH AR B, %l #5008 i
PR & 2% ol B S B AR ), HL I AE 88% LA I, IE ik R #&
EEIHAKECH 177 N, YRR 61 A, B Ui/4) BT K
2.9:1, 541 2015 4 [E 84 B= A= Py 3T H A7) (4.81:
1) AR L, 4 B 5 1 U ) B 3] s v T 4 S 24K
RN R SN ) Sl are L THE RN LA
PRI 5 54.10% , Ho b s SRR 7 6.56% , H 9%
HARR o 47.54% , Rk H i 3% 1487 0 B ff 1) 470 34301l R
PR THUE A AR KRR B R0 T 4 B R 4 2 e
P 3 3 5 H At % M 3R AR v SRR S D) AR X 1)
R IR AT s ik 94.36%,
o K ZHOHAR SRR DIEAR, —E g L
w1 EARR AT, BT N IR E TR A G
W SEFX R — B2 B VR R D1 5 By BRI
PR, 75 4 5 AR A B B T] P 3 7 i K07 Ml A B
R RN T 22 07 %5 07 AR 3E XN 22 B &
JRFNE T B 1 5838 AR IR BEGE TR, o 2 i

E % 12 ly

Hopit 1 23 & (E= 9 &, ek 45 50 A Uk
s, Hilt& Bai A E 26.5 A7, LA WHO 2140
FE2~3 B/A TN DR ERES H R & 2020 4 0 i
PA IS 53 & B HEMCA 32 6,83 1 AL
121 & R TR F(EAT AL 15 5),K
T WHO myFrfE, AR T AN EZ X (a7 A
H6~12 5 ), B HR & BT o8 6 G i AN 5845,
AR R 2 07 8 AT T — e R
KR AJE AT H 253K 0 B TRYT IR K AR AR
BERCITAT ML A R J , BEIERG 7 3 4% 0 T B 4
UL S FHAT IR T K

R UL A 5 48 W7 ILR 32 2458 2 5
Ji& Z4ERUA T  4EE TR HURRYT , DA RS A o
CEHIRIT B B L4 52 82.61% ,78.26 %o il
47.82% , FE % T R e 5 U8 5 SR 7 #5 R Cyber
knife B 57 R 78 ) T B R 1 B0 5 L6l 13.04%
4.34% M1 4.34% , AL T 2019 4 4 [ 3% A 7 ¥ H
29.0% .2.6% .20.3%, {HAR# T 2015 4F o [ KBk
JPREARNE M IH AR R (7.9% .1.1%M 16.5%) A
—ERENERE, BIENA —~FPACI RE
TIRIT AR IRIT AL 200 A, —FE B T E R
o B Fe AAE F ZE R FIR YT 38— 8 24 H AR s, T
WA ERE T 2ENY, HileA A - KERGE
TR DU Fp bR 12 B B R . H A A R
ENHL 6 15,CT-sim 8 &5 ,MR-sim 1 5 (i K% A fifi
FHY, I 53 1 BT BRI R B A B MY CT-sim, T /&
R CT #0471 35 008 67 S R AR B, I
B = YIS T M ARG — E 2 BT &R
Ge R T T R Y B A B WA T T
M2 B 14 F IR N RS A T R —
AT IRYT B, R AMNER AR — 4 E
AN, HETHIN A 7 RERE 8 B3I, 1
A 5 FIFRILEEIEIT 1 RERERBEAMLEH,

¥ @ A& 2021 %% 30 4% 10 8 China Cancer,2021,Vol.30,No.10



1 ZR DTSR AI0YT, Wos IR & T R
E5 % NORE R AL KT S S TR (WS NE TN 4
B, XA AR R AT A
o, BT SRR PR A R A R R G A A
Oy P T 7 SRR {004 ) 0 I 4 o o DA R A
SEHORFE X TR EAN | R A0 A 3R B Y DN £ A
REUE T H 25 A B 34 LA o B I =22 A0 i 18 5 i
SHAYTT W B AR FL A5 A B I i 1 &, Bala s It
A M 14 & SRR 10 &, =40 0E 4
8 &, —4/KHM 9 A, MK 3 H, 4EKF 8 FH,
SBRT Bk & 2 &, KA &Y 3 & IR KR L4
o TIRYT B, R S RS RSB 1 T IR 2 4 i

PR R, H A & BEIF AL H P36 A
Bl 12~210 N FEEWRIT AR 79~2 013 N RS
TIEa], 42 LA R EL 718 5K, i 5 KA H/UT
BANL (CELAG 1 B NER B ) 4R B SR AIRYY S 24
AEREEVRYT AR 50% LA b H 44 g 2= e R 41 BE VR T
N1V E RPN/ S E AU K VAN

IR A A R, 25T RS AW %% 1, Bl & i
SPATI A T — @ BB R, (RT3 2 ™ &
AR TT B G218 3 2 T Al N SO A A B
hn, R B oA B B R R R AR TH
Z, TR AR BRI T K TR Hl XA A AR
K2R AR & RS fE | i 2 2 3 i 17
PRROLLIC e, /B NS KL 2R 52 E R
ZEME VIS 5 48 W R 7 K

Sl B R AR HEIRFANEEL
R, B A A K & P AR A A B 6 R AT R
Fl4=

SEH .

[1] Cao W,Chen HD,Yu YW,et al. Changing profiles of

cancer burden worldwide and in China:a secondary anal-

% @ A 2021 %% 30 A% 10 8 China Cancer,2021,Vol.30,No.10

2]

ysis of the global cancer statistics 2020{J]. Chin Med J (Engl),
2021,134.783-791.

Zhang JL,Yao D,Song YM,et al. Fractionated irradiation
of right thorax induces abscopal damage on testes leading
to decline in fertility[J]. Sci Rep,2019,9:15221.

BS4 SC, Edk | SRARTT 452015 4F Hh [ KR 07 B AR5 G
PEART ST AR S R 27 4435, 2016, 25(6) : 54 1-545.
Lang JY,Wang P,Wu DK et al. An investigation of basic sit-
uation of radiotherapy in Chinese mainland in 2015[J] .Chi-
nese Journal of Radiation Oncology,2016,25(6):541-545.
kM, Dy AR, 22, A .2019 AF b E R b DX N BRI
PG I LR A WFFE[J]. P R, 2020,29(5) : 4-9.
Zhang Y,Yi JL,Jiang W et al. A study on the basic situ-
ation of radiotherapy personnel and equipment in main-
land China in 2019[J]. China Cancer,2020,29(5):4-9.
FRUCAL, TREE AR, TR AL H N A UG YT ) BT IR AT R
KT RO B 2 5 7471255 2000, 2008 1) 15106,
Gong SY,Xu BR,Zhang ZX. The frequency level of med-
ical exposure in radiation therapy in Gansu Province[]].
Chinese Journal of Radiation Medicine and Protection,
2000,20(Suppl) :s106.

WRAKAE, SkBk, FhIL.2010 46 50T O 1R Y7 B IR IR
[J].H AT B2 27 S B 4 A4k, 2011, 31(2) : 214-217.

Xu YX,Zhang L,Sun K. Current status of radiation thera-
py resources in Beijing in 2010[J]. Chinese Journal of Ra-
diology and Protection,2011,31(2):214-217.

Fh A IS S 2 O B 2 BRORHA BRI, 452011 4F
o [ Bl il DX 7S U N B B B IR A ()], v A S
JifrdRd 2 2 7, 2011,20(6) :453-457.

Chinese Society of Radiation Oncology,Yin WB,Chen B,
et al.The sixth nationwide survey on radiation oncology of
continent prefecture of China in 2011 [J] .Chinese Journal
of Radiation Oncology,2011,20(6):453-457.

Owen JB,Coia LR ,Hanks GE. Recent patterns of growth
in radiation therapy facilities in the United States:a patterns
of care study report[J]. Int ] Radiat Oncol Biol Phys,1992,24
(5):983-986.



