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Establishment of the Medical Physics Team

and its Work at Osaka University Hospital
(OUH)

Treatment Modalities in Osaka Univ. Hp. (OUH)
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Medical Physicist (MP) at Oszaka Univ. Hp. (OUH)

= Necessity & Japanese situation
= Advanced radiotherapy growing up & up
= Rare existence of MP in Japan
= Start-up of Div. of MP in Osaka Univ. Hp.
= Role of MP
= Chasing Accuracy & Precision
= Quality Assurance (QA) & Quality Control (QC)
= Radiotherapy Planning
= as one of radiation oncology staffs

= Research Work

= 3D Planning

= T & Gompute ed

® Jrradiated Target Volume of
Lesion contoured

= 2D Planning
= Plain X-ray photo
= Eield drawn by line

Advanced RT needs MP!

" More computer assisted — black box for
radiation oncologists (RO)

8 Advanced physics for advanced RTx

B Specialist for physical background of RTx—MP.



Three staffs of radiation oncology

RO & RT & MP'in USA vs Japan

Fa

Super—-RT!

intenance for irradiation

MPs in Japan are Few.

" MP not a national lice but private

¥ Medical work not been established in hospitals.

" On the other hands, RT hnician: v excellent,
\ ical area, so called

well trained, soith
“super technician’.

® They are, however, too busy to get along with many

work in R

® Then, sharing work should be considered,

RO & RT & MP in Osaka Univ. Hp.

RTx pIénning
QA for dose
distribution

Lack of Medical Physicists in Japan
Comparison of Staff No. for RTx

Japan

Start up 08
Div. of MP in
Osaka Univ. H_p.l "

= Hp:

Oncololy Center

1RO

3 MOs — 2MQOs

(including 3 Dr.)

1 — 3 Graduate Students

Purpose: Accuracy & Precision

" Serve security to RT with treatment physics

" Effort to reduce errors r

B Assure accurate & precise RTx
Reference value

Probability Accuracy |
density 1




Work 1-1: QA/QC for Beam

External Beam Radiotherapy.

lrradiation; hard
QA/QC tion treatment planning
= Beam & RTPs eI
= Pt's positioning
IGRT
Planning
IMRT
= MLC-QA/QC
= Dosimetny

Dose QA with 2D Semi-

NESHT
SeRES Conductor Array
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The 2-D dicde detector array was thus found to be useful
as a tool for weekly VW QA.

ta T ef al. Med D . in press

Oqata T ef al. Med Dosim. in press




Work 1-2: QA/QC~Pt’ s Positioning Image—Guided RadioTherapy (IGRT,

‘get): posture & positioning 5 For accurate pts’ position
accurate positioning ? = With use of image

= How manage physiological movement 2 s Correction of position error
= Image acquired pretreatment (actual position)
Megavoltage (MV) X-ray with treatment beam
* Film, CR, EPI il Univ. Hp.
Kilovoltage (kV) X—ray with on board imager

beam CT

Stereotactic infra—red light (CCD camera)

Image Guide with EPI (OUH) 2D-2D Registration / Contour of Bone

Treatment MV—X ray —
Electric portal imaging device

Sy Cop s
Mega Voltage X-ray Cone-Beam CT (MV-CBCT) ~ 3D=3D Registration
installed in Linac with Correction by MVCBCT

Aute or manual registration

- T . Displacementbet
. ; SSS  ween kKVCT &
; IAS MVGECT
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20=2D registration
(EPID portal)

Displacement
between DRR &
Paortal image

IMRBET (Intensity Modulated Radiotherapy)

B Piles up the optimized dose distributions

IMRT QA 2. Dose Distribution
for Each Case

Combined All Beams Each Beam

|
Absolute dose Dose distribution Absoluie dose

Work 2: Radiation Treatment Planning
= CT image to PC, OAR&old field set up
= RO: — CTV&prescribes

" Set Tx beam

= Confirm with RO—«OK%

= Submit the final plan
= RT:input — Tx system

= Check input contents &
» = Double check with RT

IMRT QA 1. MLC Position

Non-gap test

= Non-gap test or Fence test reveals MLC
positioning accuracy.

= [f position error over allowed value is
detected, calibration of leaf position has to
be performed.

IMRT’s Dose QA




Absolute dose All beams
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reh Weork

Minimum Segment Size in IMRT

[S et e ey |

Minimum Segment Size

In IMRT

Minimum Segment Size in IMRT

Brachytherapy

= Modality
= Staff

B Planning
= QA/QC

Physicist in/Intracavitary Brachytherapy
R.Oncologist R.Therapist

treatment Daily ac

zy for Plannin "
: Review for Image Data Image

Planning
Review RTP/approval

Data Transfer & Double Check

Treatment




Staff Role for Interstitial Brachytherapy(ISBT)

Comparing Dose Shape of Every Treatment
with that of Benchmark Plan

at

ICRU report 38 recommends recording dh, dt, and dw
on every treatment

Do dh, dt, dw always show almost similar?

Daily QC

. Area Monitor

"o

n

. In safe lamp lightening

Area Moniter lightening

On X-ray image lamp lightening
. System self test

. Unlock drum

. Stationary position of source (5)

[+ N RS, S

. Area monitor acting

@

. Stationary time of source (~plan)

10. Print out acting
11, Assess interrupt function

Development of Independent Verification
of Treatment Planning

Predicting total dwell time

Wxgi(r)xF(r,ﬁ)x

activity Total dwelltime

Dlr, 8 )prescriotion, x Sk, x Dwelltime,,

D(r’, B)prescriorionm xSk,
m: Model

t: every treatment

Independent Verification using in-house Software
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Single Seed Assay

= Based on AAPM TG-56 tolerance
= Med. Phys. 24;1557-98;1997
Code of practice for brachytherapy physics: Report of the AAPM

= We investigated the difference between
measured and manufacturer’s: stated source



Measurement Procedure Comparison between meas. vs. nominal strength

- Every Treatment - before implant in :

MP should Share Responsibility = .
MP s Roll in RO Team

e sl ® MP plays a central roll in CART
= Advice & Support Education to RO & RT
® Developing new Tx methods and systems

prevention of
accidents

Thank you for your attention

Summary

= to Me: Enchi
® BT advance, more accurate & precise

planning and QA/QGC required
B More dependent to computer—assisted
B Medical physicists are necessary for ¥ A S e
improving physical bases in Dept. of RO Ph.D. o Sumida
= OUH established Div. MP & their works PH.D. Vitaka Takahashi
= Accurate beam & pt. set-up and Precise Ph.Dr. Toshiyuki Ogata
dose distribution can be given by ocur MPs. M.S. Yuichi Aking

= Glinical research works were published. M.S. Masashi Yagi R Osaka Univ,
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