N I

@ (rhIEREE ) A4k

EREi

SCIENCE CHINA PRESS
CrossMark

& click for updates

HEBEAYIPITIR . PRAIAK

& RGED Mk, spaael”) sp AR
1. IR — BERM A 2B, $7Rd 250000

2. JEAtOIRNE BE UG, dEat 100032
* AN, E-mail: 13082777550@163.com; qj ww@139.com

PR PR — TR A TR W Ay iR
BUBLA A T AR 0 SRR, B TR A 4 B R A 5 )
Bl S AT . R B
OB A OB EE . U TR 6Nk
Dol BRI PR K FEHE S TR R . A AT DA
B R S A R B R A5, I 7 Rk A 3 7 A R 5
W2 PEREE N TR AR & R, Plasseod | IR 4
R 5 B2 BRI BT KA, SR JRA ST R AL
ZAIE T A

(AR EI2030" M 402 ) WA 2R 20304F 4[5 Ay
FEIRBNT9%5 U b, BRI 3EL FE T X — H RS
FHECEE. IR TAED, BUHAF IS5k
5 S R PR B O A Ak TR R O Y I R AN R
AR BT, TEAZE2AR, 2 EE A N a5k
SRR AL o . SR AR AR L B IR A e 4
EHIAE, BOKBIRA IS SR A FNAYT I AR . 78
BEsp TREATIR, BR-f W & R e sh BT IR 45 I A . 4
PR TR AR AL, ORBR A M AGET. B EE
T IR R 2 TR A 40Uk A s PR I, P AR IE T B 5
ARSZHE, BRI ENEREIRTT AR AR TN R R T /K - 1 4
AR T STk

WAk, TREEFY AR IR S AAHE . Bkk
FAW . BHERESE . GRS B 30087 OIS 6
K. M TACFERIRON R kX, TR [ 2 P AT
fErEF 2B Sk, AR MAA BB H, MR
AT, STEEMAME—MEFRER, ZRBERESGHA
A, MELATH PRI G R TR, R TE 52 44 04 g ik
SHAITUR, B2 AA RN & SRR gl Ak
AT, 4 ENVLRE A T E R BT A S — BRI A
b, BTN AA X EZ. EIRRIS
ROy, REREEAOREO) TRl e YT R, 1
B B APPSR RO AR50 78 A EMFLRED I,

SR Y% sy mhsE, LA
BB KEHAERRK. L%
FERER, HXEAFRIHER
¥R EETREATEDC L,
FE N ES TS E
% B R TR A ET AT
5 K.

SR E gnn, w206, L
F B AT RS R, LA
EMESTRELESNENL %
%, FEHELEAWLHTEL LK
ApLBEREER, FEEHIPE
LEMTENLEEFK. TENE
0 O 0 B R RO R 1A
I

FeIE A EWT R RESIA TR INos, s i P R ARk R
LTS, FEACSEMBRYN AR X, B4y B C IR BERA
BRI PIRAEIAR AR, AR RIZ P ERAE 1A 1 Sk, TR AR
PR B ANA B SR | e R0 A8 o 42 ol FVR 2+ 9F 5 25 07 Tl
(1) B>, (LA R S A

TEARBREE R R IR, h E B2 AR
AEBEE TG PR, WORAERBTAINLIE. M AT A RHA R
AL ALIE, HEsh FH E00E, s ERRE i 564, SChTh
[l Eop W B A R R R 2 55 2 2. AR SO Bk [ 2 2 )
AIER, TRA BT IR A PRAR,  TFAE S E PR Yy - R
RIS HE 2, fRIMASRA R AL, DI [ e iy
A ke, sl fdREh E sk )

UMK W ERE, ik, e, % pEEEYIIR . PRRFR k. BlasE ik
Pan Y, Yang B, Qiu J, et al. The current status, challenges, and future prospects of medical physics in China (in Chinese). Chin Sci Bull, doi: 10.1360/TB-
2024-1142

© 2025 (PEFYE) Atk www.scichina.com  csb.scichina.com


http://crossmark.crossref.org/dialog/?doi=10.1360/TB-2024-1142&domain=pdf&date_stamp=2025-3-4
emailto:13082777550@163.com
emailto:qj_ww@139.com
https://doi.org/10.1360/TB-2024-1142
www.scichina.com
csb.scichina.com
https://doi.org/10.1360/TB-2024-1142
https://doi.org/10.1360/TB-2024-1142

N I

1 pEBEYRR SR

o E R Y & R DD AR ] LI a i E20t 22 b, AEdb
SUPMABEBE, 3 FE RO R 2 L R T — 5400 kKVAYXEST
LHRTTGENPR. 20t 20 804RR, FRBERH AR TR =515
BORBIBEL, b B B op ) B R A A2 B3 [ BURF A7 A
SRR, o R A e R A P e B e v TS T
BEAE O AT, AR 20100021 el ), A
R RRMILAG 35 7. T ARSCHF LA Rl iRt . i 4
K, B EESYHEA S H BB, BIrEiEE
(). 202045, JFB P B (B 2 Y B 7 ) AR &
A BEAAAT LB TR LIRS — R | BUM B
FRE3T, MBI -EAR L B BERAA 218, AANBEiH
LA ARG —, AR YR, UMY YR
TR R RAE, i F R A A

PAA R, NHUIOT A2 15005, MERHUT 2l A5t
233N, HAP By BEMZ1.9T7 A HARATZY9500 A, i
B2y PRI AT 40000 N, A AR I 1 R 2y B
A 28.37%,  HH A A B B AR Y
49.09%!"2). 2 GOEHE o0 5 1 5 T AR 2 A PR AE B S AL
¥4 (International Agency for Research on Cancer, IARC)EX Al
B, 20224F A BRIEAE SIS Wom b B WoRAE 4827 141,
i BRI H24.1%.  ZI70%IAE B8 T B2 YT, Jhitt Al
B, TR B T BRI R R IA3000T KA L, I B
PyBm A TI B ORBIAA B B T AA R, fE
FEL AT 8 B0 B2 2 ) BRI ) G — B VIS Abr e, )
BRONE THPR A 2 S O P B 5a 4, HRBRIFH il 3 Flh
2 Rl

202346 1, EZ T AR KA T (U R
VO B ) L FErb g i, B PO g R, FR R
IR MR G BB R 355186, BEATHANLER
MR, NTARETEAZUR . BRI B0, PPASFNG
I7 AR SIS T N R R, A
B2 N RBUI TR IS U277 o MeH vk B2
FPs, B dT e R oME, LSRR 3 A Ry T
BAMA AL, hEE YA BB, (HRA R R
FESRAL, BB e b A BRSPS A SRR T o
ZLTTHR.

2 rPIE B AP IR Pk S TERR L

i S R I UL TR TR,
RMTHR AR PR, S PIRRAILL, TR RHA R
HRGAAIR ., BUAR . IGRRAAI . A E B
3 B PR 5 A S T AT AR L2

TEFRHA R AA BHOTH, BRI PRI
INT BT BAR S L AT, (52 G — i Ber s
HERTIE IR R, A ReZ I S S LA

2

RBEERHAR. BRI E RGBT E 0¥ RA R, H
B F IAIEZE 51 25 (Commission on  Accreditation of
Medical Physics Education Programs, CAMPEP)iil%E T 2%
YIPREEEE M, WEEMHE | ERE BRI L K 4k
LA, CAMPEPELR 2 BRAR A 22 HE
T BCE A IR, SR AR R BRAT R
B2 AR . R ST AE AE G AU SRR RTIR RN W,
SEMEFNHE G, AT A — AR e I
WALIRRIE, FRBLPR TAERLE; COANEMNE=Y BN
Z5UEHE. W CAMPEPIIERRE, JLFEHIXIER T
E LB R R, X0 T AA SR, Wl
AL AR T AR08 I H R SCRFRIFEE BT 3 7. M T,
KEEFY BB E RN — . D5 SO S0 B
W5, SN RHA R MRS M E YOENLE Y 78 5,
XTI E B B R Y R R E PR iR A A

ERR AR R, R E 2R I = 40— R
PPN FIE AL, BRI A 58 36 1 B2 2 Wy Bl A 15
RER, ALHE E BRI X Al 2L 2 (U International  Organi-
zation for Medical Physics, IOMP; European Federation of
Organizations for Medical Physics, EFOMP)#ilERIZH . A
UEFARSLZ R 2R, 36 E R 2= ImTE o A BE Be TAERTE &
CARERL, WEE, JHA 20— 4RSI 4T, HiiEs
3 38 [ BE A Y FRITTAGIEZR 51 £ (American  Board of Medical
Physics, ABMP)FI [E &2~ H2% 25 (American  Association
of Physicists in Medicine, AAPM), A% ;34 ABMPIRAIES
iR, HIAACIEERY . R . AT . g
REFZAE, EFEERMEL; ABMPERIAIEN Y BIT
EMS IS HE, WERRAF25~30/ N A ARSI,
ABMPIRZER B2 Yy PR S ZE0A 746 i BRA EAEALE,
i BERFAR . TAT R . IR, 25 B,
I EAT R i — 202 S BRSE B O T B 2 B M BRI {4 R
WRSEIE T, TR E B Yy PRITHR Y & B AL 5 R 47 {gie
FRAFREL.

G IR A B B 1w, A TR E R R0 FH e
SHATT B MR F AR A%,  HIR iR 4 ot 4 ) AE Ak
RERANAAETE, MITFEZIRERZRCIEEE RS
JB e AR A PR A5 1 R B, ANTECHRE . TAEATR
SN CEINIE. FDAWASEOR, LI AAPMAY BT i HL
WA, AEATIN, 5 BRSE B A S i 4 i & 7 Ak T
FE PR ST, 1A AR 2 HH 52 00 T 3k 75 0 A7 A il
R T, FRE S A T & Ff S R O, R
E- s L Ham, B TEE . BARKERERRRT I
ST T Ry 24T

FEl PR A8 3L 15 G VAN A A A2 I 2 A 3 8 1 s Y 1)
L BRRSE [E AR R A Y PRI A R PR S VE TG R, a2 28I [



PregRexill, XAt 7 AR AR SRR T Py
PIBLE PR A AL A HCHE, [ A AR S [ PRAT A
B, W20 7 E TR PR B Y B A Y S

[ R Y B2 BHE S BHMAR RS A A R L UK
RAREBL, IR, A 0B A bR & 1R 455 7
-5 538 I GRATO AT AE 22 (1R 1), A DR S (] R 2 [ AR B
SRR TR IE S5 ).

3 HPIEIDEAYIBI AR B

R 2 ) BIEAR T4 R CHER B, ARk Tl % bl
5Pk, FEcfdbE 203074 T T, FATAEL R JLAST5
JEEARA.

— B ER A RHAR AT TMA R, (1) Ear Ll
WIERBARPFAE R R, B SRR EPRAE. (2) SE—A
FHEI L HEIRR, sl A+ — A e iige. 3) AT
REHE ARSI A MRS, B53R0A AT RR AR QB2 B0, (4)
feitEEBE ARG AR, BE S SeE: ) FF R IF . (5) hnsiklE
PREgii S a1, MEHERR G R Ac e o), SR A 4Bk
PP S 5 TR T A My B A

TRAd A PR Y B B R AR (1) AL
ISINIEARZR, BRI BT BbR i 5 5 AR, B IR Al
PR ACFREARTE S, (2) PEACHRE THE, Hamisesr
BEE W BT AT R R, R RMITRE ] . IR REAIK 5 Ik 55
B AT HZARIE. (3) § R I BR2 Wy Gl AR AR WU, 15
LRGN D, sl R R 2 Y TR B3R, i
JES X AA WS, SHRCE R TR, BLSMAA
JELBRIAIREL. (4) SEE R R SO, S R ) R Y
HRMP A RS RIAS E e R Sh PO 5 S A TEA RS [ PR,
FIAPEBTRFE BT IR AR, $58 R PRz 4 7).

SRS HOARAE B 2 W B S TR . (1) JS7 X
BRI oL, G RER TEEE  BEstTIRE
FIBEIC S, WG, () SRR L )2
WHE SRR, TFRIET RIS ANE 58 S 0 L
VRS, AR HIHRIEIREE R S 2. (3) TR A
BOIABHULIRTEE, WAL LT R . BRI | T
PP A B R U, i AN R B B B2 >
K. (4) s PSR, BT BE A B U 1) S 6 % B
BREHEFE G, bR FIRMIT A DL B2 g o B T B 1Y

LELITY ¥ E 41

BEeI#HEEN IREEENTE

EfRS e

B 1 (MR O)ES IR RO ER
Figure 1 (Color online) Core elements of medical physics
development

PG IRAL. R, E R AR & 5 AR
IFAFHEIER RPERER, 1 v ] 2 22 B ST 25 R i .

DU 8 FE B 2 S 28T (1) U Ml A I 2
S EEFEARSW, WA TR R ARG, [
I % i 7 B 2 B AT B E) G R, B T2 ARG AL
Q) HRHIFHLE 5 EBR TR TR A BTN H, SR
BRI IR, (3) BT Il 5 EBRATE A 7]
TR ARG, S S ERA, IR
SR KT S EBREEL ). (4) AR BR S E MyEATU
St RISEAPESS, S PR RS ARN, SRS
W R ERESSH, LRI OIS, NSRS
VR SR B T e 2, D 1 R A
FRYE FEL PR 0 A 5, T o 2 3 4 e B S
J1 AR
4 ik

LERTHE IR R, FE2ABSR TS,
e RHA R AMBUIER | B O | IR R
DB . ARV S HOR G, e B2 Py
BRI T W B, BRI B JE AR A
L, R, i B R R 0.
TEERBRMR ST, @R . 50 [ 30
B HESEBRAE, o A TSI — B SR
e FE B B A AR, A (B 20307 1 5
S, YA A, TR ARG kB

it RBERELAAGNRSER LT EELTIETRR. REMEE S E 5047 80 BB #UT TR BN & F 2>

(2021YFB0204600) % 8.

A Bl 2 SOk

1 Duck F A. The origins of medical physics. Physica Medica, 2014, 30: 397—402


https://doi.org/10.1016/j.ejmp.2014.03.005

3 b &

10
11

12

13
14

Cohen M, Trott N G. Radiology, physical science, and the emergence of medical physics. Med Phys, 1998, 22: 1889-1897

Sahiner B, Pezeshk A, Hadjiiski L M, et al. Deep learning in medical imaging and radiation therapy. Med Phys, 2019, 46: el—36
Mahadevaiah G, Rv P, Bermejo 1, et al. Artificial intelligence-based clinical decision support in modern medical physics: Selection, acceptance,
commissioning, and quality assurance. Med Phys, 2020, 47: 228-235

Dai Z H, Zhang B L, Zhu L, et al. Exploration of training mode of innovative and compound medical physics talents (in Chinese). Theory Pract
Innov Entrepr, 2021, 4: 105-107 [F&IRNE, 5K A%, Ak, . BIHIE SRIE YA R Fa=UR R, QDL ST 550, 2021, 4:
105-107]

Wang X Y, Wang P C, Song L, et al. Building reasonable practical teaching system and training high quality medical physicist (in Chinese). Chin J
Med Phys, 2013, 30: 4589-4592 [EIHe, FMEFL, AKF, 5. WALE BIASCERBCERR, W I m R BN, [ B2y ik, 2013,
30: 4589-4592]

Yin F F, Yang Z Y, Cai J, et al. Expert consensus on the construction and exploration of medical physics discipline in China (in Chinese). Chin J
Med Phys, 2024, 41: 397-403 [BZF575, MR, 3588, &, EESYIARIE R SRR CHFIN. hEEFY PSR, 2024, 41: 397
403]

Qin Q L. Progress in radiotherapy technology and renewal of concepts (in Chinese). Chin J Mod Med, 2023, 25: 1-8 [Z K5, HUTHARIER 50
R P EBREZ A, 2023, 250 1-8]

Byrne B, Marcu L, Mazzoni L N, et al. EFOMP Malaga Declaration 2023: an updated vision on medical physics in Europe. Physica Medica, 2023,
111: 102620

Newhauser W D, Gress D A, Mills M D, et al. Medical physics workforce in the United States. J Appl Clin Med Phys, 2023, 23: 13762

Hu Y M. The past, present and future of medical physics in China (in Chinese). Physics, 2007, 36: 51-54 [ . i [FE E2E A )d 2 . 37E
SRk, W3, 2007, 36: 51-54]

Sun Q, Gao P, Li D Y, et al. Career development and status analysis of medical physicists (in Chinese). Chin J Cancer Prev Treatm, 2022, 29: 770—
775 [0SR, R, Z5PHRH, S, BEAE BT 2 R SR AT, TR AERE B A 24 AR, 2022, 29: 770-775]

Liu J, Xiao H, Fan J, et al. An overview of artificial intelligence in medical physics and radiation oncology. J Natl Cancer Center, 2023, 3: 211-221
Kortesniemi M, Tsapaki V, Trianni A, et al. The European Federation of Organisations for Medical Physics (EFOMP) White Paper: big data and
deep learning in medical imaging and in relation to medical physics profession. Physica Medica, 2018, 56: 90-93

Vandewinckele L, Claessens M, Dinkla A, et al. Overview of artificial intelligence-based applications in radiotherapy: recommendations for

implementation and quality assurance. Radiother Oncol, 2020, 153: 55-66


https://doi.org/10.1118/1.597444
https://doi.org/10.1002/mp.13264
https://doi.org/10.1002/mp.13562
https://doi.org/10.1016/j.ejmp.2023.102620
https://doi.org/10.1002/acm2.13762
https://doi.org/10.1016/j.jncc.2023.08.002
https://doi.org/10.1016/j.ejmp.2018.11.005
https://doi.org/10.1016/j.radonc.2020.09.008

Summary for “v1[& B2 PR PRE AR K"

The current status, challenges, and future prospects of medical
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Yuteng Pan', Bo Yang?, Jianfeng Qiu'" & Jie Qiu®’

! School of Radiology, Shandong First Medical University, Jinan 250000, China
2 Department of Radiotherapy, Peking Union Medical College Hospital, Beijing 100032, China
* Corresponding authors, E-mail: 13082777550@163.com; qj ww(@139.com

Medical physics is an interdisciplinary field that integrates principles from physics, engineering, and mathematics to
address complex challenges in medicine, particularly in the development of technologies that improve diagnostic
procedures, treatment planning, and therapy. In cancer treatment, medical physics plays a critical role in advancing imaging
technologies such as X-rays, CT scans, MRI, and PET scans, and in enhancing treatment modalities like radiotherapy,
proton therapy, and brachytherapy. These innovations help medical physicists improve the accuracy, precision, and safety
of medical procedures, resulting in better treatment outcomes, especially for cancer patients. In China, significant progress
has been made in the field of medical physics as the nation strives to modernize its healthcare system and improve the
overall quality of care. The increasing demand for advanced medical technologies has driven a surge in the adoption of
cutting-edge imaging and therapeutic tools. However, challenges persist, particularly the lack of a unified academic and
certification system for medical physicists, which leads to disparities in training, qualifications, and professional
recognition across different regions. This lack of standardization hinders the integration of medical physics into clinical
practice, as professionals may not possess the necessary expertise to navigate the increasingly complex technologies in use.
In addition, medical physics research still faces challenges in terms of limited innovation and the development of new
methodologies. This is compounded by a gap in interdisciplinary collaboration, where closer integration between
physicists, engineers, clinicians, and biologists could foster the development of novel solutions tailored to clinical needs.
Furthermore, while medical physicists have gained recognition in clinical environments, they are often not fully integrated
into hospital teams. This limits their ability to contribute to real-time treatment planning, quality assurance, and decision-
making processes, reducing the overall efficiency of clinical workflows. To address these issues, it is crucial to establish a
standardized academic framework, enhance collaboration between healthcare providers and research institutions, and
increase investment in education and research to ensure that medical physicists receive the training and recognition they
deserve. Efforts should also focus on fostering interdisciplinary partnerships to bridge the gap between research and
clinical applications, ensuring that advancements in medical physics translate effectively into improved patient care. A
more coordinated approach will not only improve the quality of healthcare but also help maintain China’s position at the
forefront of global medical innovation. By continuing to invest in the development of skilled professionals, fostering
innovation, and enhancing infrastructure, China can ensure that medical physics plays a pivotal role in advancing patient
care. Especially in cancer treatment, medical physics is indispensable for improving the efficacy of treatment and patient
outcomes. With sustained effort and reform, the future of medical physics in China holds tremendous promise, enabling the
field to make a transformative impact on healthcare delivery, technological innovation, and patient survival rates.

medical physics, healthy China, radiological diagnosis and treatment, discipline development, indigenous
innovation
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