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Abstract

As medical physicists, we have supported the implementation of high-precision radiation therapy
such as Stereotactic Radiosurgery (SRS), Stereotactic Radiotherapy (SRT), and Intensity-
Modulated Radiation Therapy (IMRT), with a total of 3500 cases. This includes the technology of
Intensity-Modulated Stereotactic Radiotherapy (IMSRT), which combines the high irradiation
accuracy of SRS/SRT with the dose constraint technology of IMRT for reducing the dose to normal
tissues. The prescribed dose was increased for definitive hypo-fractionated irradiation, which is a
higher dose than conventional irradiation. To achieve these treatments, our investigation began with
the exploration of dose calculation theories and dose distribution control in treatment planning.
Subsequently, we evolved our approach from static measurement verification of treatment plans using
detectors and phantoms, to dynamic dose verification using computer simulations, to ensure the
delivery of the dose within the patient s body. In order to ensure safe and reliable radiation therapy, it
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is essential to integrate not only radiation oncology but also other natural science fields such as
radiation physics, biology, systems control engineering, and statistics, as well as medical physics. In
this paper, we will explain these contents and consider “What is the role of medical physicists in high-

precision radiation therapy ?”.

Key Words: Medical physicist, Stereotactic radiotherapy, Intensity-modulated radiation therapy,
High-precision radiation therapy, Medical physics.

& C & (&

L, B SLIERA B AR E R 2
Y —ICHTET ALURNIC/ NY AT AT A
(BrainLAB %) % 72 B FATAREST (SRS:
Stereotactic radiosurgery), 7€ fif iU §} 5 iG %
(SRT: Stereotactic Radiation Therapy), %
L Tl BEZ A B G % (IMRT: Intensity
Modulated Radiation Therapy) ® fifT % [
W& LT LA BB L 7ERIE 10 4F
TR 3,500 BITH Y, ZONFRIL, Mok
B EAL BT R E # (SBRT: Stereotactic Body
Radiation therapy) (26.9%), i .} IMRT
(22.7%), T SBRT (10.6%), ##: IMRT (8.8%),
b - AR RS SRS/SRT (8.2%), V) ¥ /\Eilx
T B, Nadf, M, B (269 % SRT/
IMRT (11.0%), Zofh (11.4%) TH5H. #
G HBTHORMATHE OB\ SBRT, AR
IMRT, % L CHF SBRT @ 3 £ JFATil#I= 1%
ZhZN, 89% (n=133), 95% (n=401; 4
fLEMIERSH), 2L T91% (n=152) TH-
72, TS OWBERATICIE, TR OHER
BEETE T 7 = v 7, PAE S NS REORGE,
Z L TREREOAEN S ORKL ) 2 &, %
& - WEFITHEIT S 5 720\ S RRE S IR 220D A
%59, BURIES - AW, AT A
T, & L CHSZIER ) iats e £ OESL
MO BB FEF L ORMVEICE I L7, — /T
U H 2 [0 T EA B ORI 5
VT B FEAEDBRRBERRII OV T OFERDT
bNTEY, KETIE, EFWHL45
SRR L, [EAEERERGRIC BT 5 &
FWEA-ORE L] 1ZONWTE T2,

WRFEE KRS 133(2), 2024,

e ERAHRARIC RS
BHRAPEEDEF E BT

1. EETRELMSHRaE CIREGREDRE

RO BISAEGNE, EH L 72 E
WEMBHEREE CH L0, FEFELRORE
ES B S 5 K %% (OAR: Organ At
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FREAR D A7 2 OB L JHH % X 4 H IR
VAT AL, TUALIT—wEBEEEHY A
WZEEFE L, BEOT Y XA GHE R B0 R
AR L7z, RIS 40 X — 2 KD ETF
H A T THEDRIANE & #ise L :ﬂ%ﬁﬁ%ﬁ
B ﬁALt7+U7®$5$NHKF@
AR5 IS WA T T — 7w§f3mn%n
7 U ARG R R B O TR % 2545 L 72,
HEEEE, 7Y XLIT—=BLIZH A TIZ%
BLAA RT TR EHRT S L) BT

@FM%ﬁ,ﬁﬁE

5d/20@m C&&888)

B S— o~

& H1.4mm
EE 508 mm

LUMFEEREE 133(2), 2024

EE),

K3 OCTz#/fwizt 7514~ ART



FE R EE TR RS B U B RS- L 105

F T EITH LR, HATHHIIHTA RS
T ERFER L TV 5 BEOIE OBIE % (G
DF R — & D - FLFRTE ARk E L7z

45 CHEEEORREE RS, LB,
Cine MR % I\ C PHRRIREE & BL#h & 52 T T
REKL  AOELE 7Oy L2 DTHA.
FARRIREE D IRER I FARLL L ICIRER DB X AV K &
<, WEEEZITo %A 08 X 13hx1
mm OFPICINE L. TN5DL v XDOFX
5, [AlE RS e AT W B B T AT 5
EREELOBESAEHLZDONTETHD,
B E T IC B 2RO & b LTl
mm PPTH Y, WIENROBRHIZ D RO MR
Motz KIATF AL > THRIT A XX
A R NRICHIZ B 2 e ST E 72,

Tumor Motion (mm)
P Sy i g

/') \
?E%EIEVZD

B 5 | ZHEAT L 72 B AT & iGERT 2 CT H
%, BIUOCTHEEZRT. HEEDEEE
ffEix, BEEE 2 CiRA SN, BIEE T
O 74HEM, EREEE L 5T CR 2#H T\ 5.
—J, R AT A E ) BEMARE X NRIC &
ED7H, BHIOBEIIIZB W TIE 5 EFZIZHE
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