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1. Yonangns

(nwlne) mingnINIsHnausIkmdUsztnuiediinsuansauianudiuiglunis

UsznaudmTnnunssy @191 e8snwvlazuzisinen

(Mw1dangw)  Residency Training in Radiation Oncology

2. Yo yAUnT
4 <
LRI
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2 a
UA39INeN
(mMw199ngy)  Diploma, Radiation Oncology
A
Yotio
(nwlne) 7. $@Snw ez SINe)

(Mw19angy)  Dip.,Radiation Oncology
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(nwlne) 7. SadsnwlazuzSine

(nMw1d9nqy)  Diplomate, Thai Board of Radiation Oncology %@

Dip., Thai Board of Radiation Oncology
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1. msquasnwiie (Patient Care) Sruiauansnsalunyujifviaseunayuas
wnganfuUiunesany i3y mstinousy

2. awd mnudeimguazanuanansalum s lduAtyvvesthsuas dsausoudny
(Medical knowledge and Skills)

3. MespuiNMsUTAkaznsimunuLe(Practice-based Learning and
Improvement)ilanunsualuazindsnndouiiaziseuinasadin

4. FinwrUfduiug wagn1sdeans (interpersonal and Communication Skills)aansn
RN usuvamsdnusoduiinla

5. fanuanansatunisiauiuuionidn(Professionalism)

6. msufURnulAdiiuszuy (System-based Practice)
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(Medical knowledge and Skills)
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Improvement)
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AuLduilean@n (Professionalism)
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(Continuous Professional Development)
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Wlawagandadianisldnineinsaguainegramunzau(Cost Consciousness
Medicine)

SnwdeliidriuuTunveansusnisanssaaulanuinasgILIvITn
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6.1 A5n15in1selnausy
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nangnsin1sIaguuuuMsinausasl

1. N19UTT818Y

a

1) Mavssenelusgivvemangnsuseniateinsdadintugs a1vssdinet Tugud

1-2
2) NM5USsENelAa15IUsEI N85S N

3) nsusseeluanvdnduiineades W o1gsmansuzisaine) Ssdnenideds vy

ANENStLARYS STUIRINe1AATN

4) vidnanssauvesedineraunauuisUssmalng (Medical Radiation Physics,

Radiobiology LLaz%’]migimﬂmiﬁﬂﬂ) ANIANUIN 3-5

[ [

5) AMSUSTY85 VDIALNANTIAS NIz uzS AN wisUsenalng  l1unITausy

v A v & a I v A
Refresher course Ua9aUNALSIAS N azuzSINeislsewmelng Inan1seusuint
az 1 a1 1Wun1sausy 1.5 Ju Wuszezinanuszaiu 10.5 T1lus/ Unisanwsiideitiu

mamumiuanys  Andudmsuunmduszindiuanvsidsnynasussinel a9

Fn881991519lUAANLIN 6

2. saupduswlufanssuiIvnis 6l Seminar in oncology, Radiotherapy technique

conference, Journal Club, Peer review, Interesting case

3. 19199URANTINIVINTS multidisciplinary tumor conference 141 Gynecologic
malignancy conference, Radiosurgery conference, Pediatric tumor conference, ENT
conference, Breast tumor conference

4. AnuUatu

1) M SETnYIMAZLSSING) AzLNEAEnS unTIvetdeveuwiy TuduneiUay

TunagUreuen
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2) Radiotherapy Planning and Treatment
1. Medical Physics
2. Teletherapy
3. Brachytherapy
5. AnwingAues
1) nsdnsanUszgaivInsmesad@sneuazlsnuse wu
- UszauuszantauausidsnuuazuzsaiveuiaUszneale
- Uszqunansaunanssdsnunazus saiveuiuseindlng
- Ysygadrnn1suseiUn A v Seadine AL emans unIngaevouwi
2) M5 UsEgANNTNINTUNNE DU 12
- Ussya v M suseindanisunmemansunInendevouLny
3) Anwfeauieaaindesig

a) Anunladymlulfiranuasinenuedasduliiinnsinyimenueuiiei

Anusiyssenaldunlulgmlunsufiinuatneldnisuusinvese1asd
TaegUuuURINTSULUTUNARNSANENTTOULNEN 6 ATUAD

6.1.1. msguasnwUae (Patient care)

6.1.1.1 iaugwazrinwelun13snw1n 193598 n1snukunTanesiduaglauselomaian g

o a v Y] CY b v Y
naenIudunallan1fadshunvivaisluldldmunzauiugUae

6.1.1.2 [N AN9OUNTIULAZ NN NTBUNDIAANTUINNNITS NBITINNTITNTUBINY WA UN1IZTU

7 wazganunsauluuszgnaldlunisquariUiae

6.1.1.3 fianuuazinwglunisnnunuguasnudislsaugisauuananuign I
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6.1.2. A2WIN9N1TUNNS  (Medical knowledge)
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6.1.2.3 fanug anudnla eadulsausse waglsanfiunumvessidsnuilunisinyilse
6.1.2.4 Gvinwglunsldniesdion1sssd Minsanededlulsnmngg waznmsldauslulsaninuuss
6.1.3. N3138UFMNNSUJUR uazn1swmuinuee (Practice-based learning and

. ¢ o v Y vy

improvement) WNEUILAUIUNNTUUADY

6.1.3.1 anynsaianuiniiludssyndldluniaujonla

6.1.3.2 fiauslun19inawide wavanunsavinidenineullosiununviale

6.1.3.3 anunsniianuinldanmsineusuluimundesealunuesiauilvil Anuivimalving

wazwAlulagnedadsnulagiinsmunmunagiianaiuiegadeiiios

6.1.4. yinwsUfdunus wazn158ea1s (Interpersonal and communication skills)

v
v oY

(3 1Y
wWngUIzINUIUNNTUUADY

6.1.4.1 inwelunsdeansivelvideyaiugUls d wazyaansineItes nensentndadaninunnig

LA TRIUTTTULAY ANFUN

6.1.4.2 dauedeyarUiy waraduselymegraiusednsnmn

v a o o

6.1.4.3 @U150E0ANT WarsINUAUTLUTIESY lann weuia dnWandsed dnssdmedals a1

Jugih fenudiladiieusiunu afeanugeusvandiald
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6.1.4.4 au150d a5 UJdunus wazvirnusiudvanainndvdnisinlunisguagUisustia

a o

UNUINVDIPULDY Laziivinwelun1suIaus uUnuIMALAunsay

6.1.5. AuUuTea1dn (Professionalism) wwnguszandnunnduldas

L v

6.1.5.1. ANSIIUITLTITULALIANARDURRIBRUIY QI &

U WALLNBUTINIVITN

10

RRIE)

6.1.5.2 fanuaulalifuazanunsaimuluganuiludSouireliomasndin (Continuous Professional

Development)

6.1.5.3 finufuiinveuseauildiuseumng

6.1.6. MsufuAulvidiuszuy (System-based practice)

6.1.6.1 ﬁmmiﬁmﬁ'msquumwsumﬂizwm

6.1.6.2 finufifefuszuuiaunaunmnsuasnugthensss uazmaimeidouuzise
6.1.6.3 Wilawazaniladanislaninensguaimeenamungau(Cos consciousness Medicine)
6.1.6.4 SnwUaglidniuusunvein1susnisans1saaulanuunsg i van
UUNITNISENBUTH wazluIn1en1sUsEIUNanId competency 1ums|3'au§ﬁ'\15

1. Mm3guadnugdae (Patient Care)

nessdnazlansmemailamige Radiotherapy Planning and | MAHUIN 7)

v Ao

ARDAIUUINAUANTNITNEHINE Treatment Section - @BUseed (long case

dl L% L% % 2
v )
uadfolulldmansanit - msifiucase adlu Log Book exam.) Na19U 3

NUae
Y

Windan1siteus A5nstlnausy RUINI9N1SUSEIUNE
(1) danusuaziinuelunis - A15USSENE - @8u MEQ wag MCQ nnA3sY
INWYINIYINE ATIIWENUNTT | - mi?lﬂﬂﬁﬁ’ﬁlu - Usuiunany EPA (@
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v Y = b4 ad =2 a
RIVBNTILIBUJ 2A9N1SHNBUTY BUINIINTUTTLAUNA

- Log Book @tainaNssdsnw
wazuziSIven a3
- @oun1AUfUR contouring

mou Oral exam. Uangt3

(2) Whlatedunseuas - NUTIYIETIN AEvangns | - #9U MEQ uaz MCQ e
nmzunsndauiionatfintuan Medical Radiation Physics/ |- n13dananis Yfumauly
ns¥nwnsanieismstlestu "“Jsmgimmiﬁﬂﬂ A0IUN1TAIRIS

vsouilunsty 9 uar |- asysseneluanin - UaneUnsineusuusiast
awnmhlUvssgnliluns | mMsfnUfoRlumhesidsnen | Ussiliunaniu EPA (g
quagde wazuziainen AANWIN 7)

- @us18817 (long case

exam.) NANU 3

- @9u Oral exam./MCQ/MEQ

Uanel3
(3) dAu3uazyinuelunis - MUY HuMTeUTH |- MsUsailwmbiauedeya
Nuunuguasnwdiielseusiss | 3y1n1s Refresher Course AUae uazeAusie Jaynilu
LUUEMEN I TN - N3ussEgluaI v AaNsNIYINIT
- msinuftRnhefidine |- Msdunnnis Jfdaaulu
LazUzL59INe anuNI0l 939

= o

- Jweduselufanssuiving |- 80U MEQ wag MCQ ynAssy
W dRenssy - UangUnisiineusuusiasy

multidisciplinary tumor Ussiiunana EPA (g

conference Wagdu* AIARWIN 7)

- @pus18817 (long case

exam.) NANY 3
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ad =R
29n150NdUTY

BUINIINSUSTLAUNG

@ fpu3 enudnle uae
anansalinssnuduily
FIAUAUNITS NS @SN
ol uran1ssnwmMnesed

SnwWN

NISUTILIETIN HIUNITOUTH
391115 Refresher Course
msusseneluanivdui
Aedes
NSNTINUTEENIYINITNN

[ [

Nﬁiﬂ‘l‘f}’]LLaﬂim\lngx‘i

NINAINTTY
multidisciplinary tumor

44'
conference Uagaue

@9y Oral exam./MCQ/MEQ
UaeU3

nsUszidiudiauetoya
fthe wavedusne Jaymilu

ANITUIVINT

n1sdananis Ujianulu
an1un1sal 939 Wy tuns
[15UAINTIY
multidisciplinary tumor
conference

@ouU MEQ way MCQ NnA3sY
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2. AN3 ANUEITIgLazaNansalunsinlUlduilymvesUleuazdeansaudny

(Medical knowledge and Skills)

o Y = b4
RIVBNTILIBUJ

ad =R
29n150NaUTY

BUINIINTSUSTLAUNG

(1) 3UoUs¥ Uoviu Yon Yelde

14 o w

WALUBINNIA MUNITIANITS NEN
% v = aa v
RRRAG! \ianIsn1snnased
Snwwineg  lagneeamaneay

Laziinauwnsndoutioeiian

NITUTTYIUTIN WIUNITOUTY

91115 Refresher Course

nsusseneluanvniv

- MU URlumheSEinm

WAZULISIINgN
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NINAINTTY
multidisciplinary tumor
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nsUszliudnauetoya
HUae wazedusey Jaymnlu
NINTTUIYINT
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- @oU MEQ wag MCQ NnA3ey

UaneUn1sinousuusasy
Useillunaniu EPA (9
AMANUIN T)

@pUs8e17 (long case
exam.) NaNy 3

@ou Oral exam./MCQ/MEQ
Uanet3
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& v aa fv S o a
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N13UITIYIYTIIN W]ll%ﬁmjﬁ]i
Medical Radiation Physics/
Radiobiology
ﬂ?ﬁUﬁiEJ']EJGLNﬂWGU’]?J‘Zﬁ
A1SUITYIUTIU WNIUNTITOUTH
311n135 Refresher Course
n1snUURLY
Radiotherapy Planning and

Treatment Section

dou MCQ U1 munangns
Medical Radiation Physics/
Radiobiology

n1sdunanis Ujiaenulu
an1unTal 959

dau MCQ Uanet3
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Medical Radiation Physics

Course Contents

42

Basic Radiation Physics (B1-B20) (25hr)

B1 Basic Nuclear Physics (2 hr) A. Pachee
B2 Interaction of radiation with matter (2 hr) Dr. Puangpen
B3 Production and quality of x-rays (2 hr) Dr. Anchali
B4 Radiation quantities and units (1hr) A. Chirapha
B5 Radiation dosimetry systems (1hr) Dr. Puangpen
B6 Basic knowledge of medical computer and applications (1hr) Dr. Thanongchai
B7 PACS (1hr) Dr. Thanongchai
B8 Diagnostic x-ray equipment (1hr) Dr. Anchali
B9 Concept of image quality (1hr) Dr. Napapong
B10  Basic principle of conventional, digital imaging and image registration (2 h) Dr.
Napapong
B11  Fluoroscopy (1hr) A. Sawwanee
B12  CT (1hr) Dr. Anchali
B13  MRI(1lhr) Dr. Pairash
B14  Basic principle of ultrasound (1hr) A. Thunpong
B15  Radiotherapy equipment (1hr) Dr. Taweap
B16  Introduction in radiopharmaceuticals (1hr) A. Nopamol
B17  Radionuclide imaging: SPECT, SPECT/CT, PET/CT (2 hr) Dr. Rujaporn
B18  Bone mineral density (BMD) (1hr) A. Sawwanee
B19  Basic principle of radiation protection (1hr) A. Tanawat
B 20 Legal aspects of radiation protection establishments (1hr) A. Rungthum
Physics of Radiation Therapy (T1 - T8)(13hr)
T1 Photon beams (2 hr) A. Sivalee
T2 Electron and particle beams (1hr) A. Sivalee



T3
T4
T5
T6
T7
18

Radiation therapy treatment planning (2 hr)
Brachytherapy (2 hr)

Advanced in radiotherapy (2 hr)

Image guided radiotherapy (2 hr)

Quality assurance/quality control in radiotherapy (1hr)

Radiation protection in radiation therapy (1hr)

43

A. Surat
A. Chirapha
A. Chumpot
A. Sornjarod
A. Chumpot
A. Surat
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Study Plan

Subject Medical Radiation Physics

Topic

B1 Basic Nuclear Physics (2 hr)

Instructor Pachee Chaudakshetrin

Learnin

1.
2.

3.
4.

Learnin

1

w N

a.

o o

9197138 WA LA19TUNYHTU
g objectives: At the end of the session, the student should be able to

Describe the relationship between mass and energy

Explain the characteristic of the atom, atomic structure, nucleus, nuclide,
radionuclide, isotope and radioisotope
Discuss the principle of radiation and the difference between x-ray and gamma ray
Describe the radioactive decay and the relevant mathematics
g contents :
. Atomic mass and energy units : Electron volt (eV) and atomic mass unit (amu)
. Electromagnetic radiation
. Organization of the atom :
3.1 Composition and structure
3.2 Electron binding energy and quantum energy levels
3.3  Atomic emissions and nuclear emissions
Structure of nucleus :
4.1 Nuclear particles and nuclear energy levels
4.2 Nuclear force, binding energy and mass deficit
4.3 Nuclear stability (Neutron-proton ratio : line of stability), even-
odd nucleon relationships
. Nomenclature : Nuclides, isobars, isotopes, isotones, isomers
Radioactive decay :
6.1 Decay schemes
6.2 Decay characteristics and symbols
Mathematics of radioactive decay :

7.1 Physical half-life biological half-life, effective half-life
7.2 Average life
7.3 Parent-daughter relationship



8. Units of activity : Curie and Becquerel, specific activity
Method: Lecture
Media: 1. Computer and LCD projector 2. Handout

Evaluation: Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B2 Interaction of radiation with matter
Instructor PuangpenTangboonduangjit
919158 AT WILNeY ﬁgmigmﬁm

Learning objectives : At the end of the session, the student should be able to

1. Describe the effect of the interaction of photon with matter
Describe the photoelectric effect
Describe the Compton effect
Describe the pair production
Explain the probability of photon interactions in the term of cross section

Describe the factors involved photon interaction

N o g e N

Describe the important of interaction in diagnostic radiology, radiation therapy and
nuclear medicine
8. Explain the interaction of charged particle with matter
9. Describe the parameters involved in the loss of particle energy.
Learning contents :
Interaction of radiation with matter
1. Photon interactions
1.a.Photoelectric interaction
1.b.Compton interaction
1.c. Pair production
2. Probability of interactions
1.a.Cross section
1.b.Factor involved interaction
3. The importance of each interaction in radiology
1.a. Diagnostic radiology
1.b. Radiotherapy
1.c. Nuclear Medicine
4. Interaction of charged particle with matter
5. Parameters involved the loss of particle energy

Methods :
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1. Lecture
Media :

1. Computer and LCD projector 2. Handout
Evaluation :

Written examination (MCQ)

Study Plan

Subject Medical Radiation Physics
Topic B3 Production and quality of X-rays
Instructor Associate Professor Dr.AnchaliKrisanachinda
FOIANENTINTE AS.OYTE NOBAIUAT
Learning objectives : At the end of the session, the student should be able to
1. Describe the production of Bremsstrahlung x-rays
2. Describe the production of characteristic x-rays
3. Identify the information contained in an x-ray spectrum
4. |dentify the changes in x-ray beam quality and quantity resulting from changes kVp,
mA, filtration, x-ray circuit waveform and anode material
Define the quality of x rays
Define the half value layer
Describe the quality of x rays used in diagnostic and therapeutic radiology

Describe the effect of filters on the x-ray beams
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Describe the exponential attenuation
10. Determine the equivalent photon energy of an  x-ray beam
11. Calculate the wavelength of an x-ray beam
12. Describe the properties of soft and hard x rays
Learning contents :
X-ray production
1. Bremsstrahlung
2. X-ray spectra

3. Characteristic x-rays
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11.
12.
13.

Methods :

X-ray beam quality and quantity
Half Value Layer (HVL) of x-ray beam
Calculation of HVL and inverse square law
Anode materials and filtration
X-ray circuit waveform

The quality of x rays

Half value layer

Spectral distribution of x rays

Effect of filters on x ray beam

Measurement of half-value layer

1. Lecture

Media :

1. Computer and LCD projector

2. Handout

Evaluation :

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics

Topic B4 Radiation Quantities and Units

Instructor Assistant Professor ChiraphaTannanonta

YIUAIANTIANTOFTLAT AUUIUUN

Learning objectives : At the end of the session, the student should be able to

1.
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Describe the SI units, special units and special names in radiology
Describe the process of ionization

Describe the definition of ionizing radiations

Describe the definitions of the nuclide and energy deposition event
Describe the terms and units used in the measurement of radiation
Describe the quantities of dose used in radiation protection

Describe the radioactivity and exposure rate constant

Learning contents:

—_
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11.

SI units, special units and special names in radiology
lonization
lonizing radiation
Nuclide
Energy deposition event
Measurement of radiation
Exposure
Kerma
Quantities of dose using in radiation protection
Radioactivity

Exposure rate from gamma emitters

Methods: Lecture

Media : 1. Computer and LCD projector

2. Handout

Evaluation ;

Written examination (MCQ)
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Study plan
Subject Medical Radiation Physics
Topic B5Radiation dosimetry systems
Instructor Dr. PuangpenTangboonduangjit

Learning Objective At the end of session the student should be able to

1. Describe the process of ionization measurement
2. Explain the characteristic of Free air chamber, cavity ionization chamber
3. Explain the process of Calorimetry, Chemical dosimetry, Radiographic

dosimetry, Thermoluminescencedosimetry, Scintillation dosimetry,
Semiconductor dosimetry

Learning. Content

1. lonization chamber
. Calorimetry
Chemical dosimetry
. Radiographic dosimetry ( Film)
. ThermoluminescenceDosimetry

. Scintillation Dosimetry
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. Semiconductor Detector

Method :

1. Lecture
Media :

1. PowerPoint Presentation

2. Computer —aided Instruction
Evaluation :

Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topic B6 Basic knowledge of medical computer & applications
Instructor Dr.Thanongchai Siriapisith

oLty d3eRans
Learning objectives : At the end of the session, the student should be able to
1. Identify the information Digital images
2. Identify the information contained the Computer Assisted Diagnosis (CAD)

3. Describe the procedures of basic PACS and Teleradiology
Learning contents :

1. Development of Digital imaging

2. Type of Digital imaging
3. Image characteristics
4. Computer Assisted Diagnosis (CAD)
5. Basic Picture Archive Communication System
6. Basic principles of Teleradiology
Methods :
1. Lecture
Media :

1. Computer and LCD projector
2. Handout
Evaluation :

Written examination (MCQ)



Subject
Topic

Instructor

Study Plan

Medical Radiation Physics
B7 PACS
Dr.Thanongchai Siriapisith

YYLNNINUTY F300aN5

Learning objectives : At the end of the session, the student should be able to

1.
2
3.
4

5.

Identify the information principle in PACS

Identify the information display system

Describe the connection of basic PACS and Teleradiology
Identify the information of DICOM format

Identify the Storage systems

Learning contents :

1.

Methods :

Media :

1.
2.

Evaluation :

2
3
4,
5

PACS

Display systems
Server

Network

Storage system

Lecture

Computer and LCD projector
Handout

Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topic B8 Diagnostic x-ray equipment
Instructor Associate Professor Dr.AnchaliKrisanachinda
FOIANENTINTE AS.OYTE NOBAIUAT

Learning objectives : At the end of the session, the student should be able to
1. Identify the difference between alternating and direct current
2. Identify single phase, three phase and high frequency waveforms

3. Describe the relationship between current and voltage in the primary and secondary

sides of step-up and step-down transformers.
. Identify the components of a typical x-ray circuit and their purpose.
. Define voltage ripple
. Describe the components of a typical x-ray tube and their purpose

. Describe the line focus and heel effect
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. Define anode heat unit
9. Recognize allowed and forbidden tube heat loads
Learning contents :
1. Direct and alternating current
2. Single phase and three phase circuit
3. High voltage circuit
4. Control panel components
d. Backup timer
6. High voltage components
1. High frequency circuits
8. X-ray tube components
8.1 Tube housing and envelope
8.2 Cathode and anode
8.3 Tube and filament currents
8.4 Line focus principle
8.5 Heel effect
8.6 Heat unit



Methods :
1. Lecture
Media :
1.Computer and LCD projector 2. Handout

Evaluation : Written examination (MCQ)

Study Plan

Subject Medical Radiation Physics
Topic B9 Concept of Image Quality
Instructor Assistant Professor Dr. Napapong Pongnapang
WA, AT UNTNIENIUN A
Learning objectives : At the end of the session, the student should be able to
1. Describe concept of physical image quality
2. Describe factors affecting image quality
3. Describe significance of image quality related to clinical interpretations by
radiologist
Learning contents :
1. Contrast
2. Spatial resolution
3. Noise
4. Relationships among physical image quality factors
Methods :
Lecture
Media :
1. Computer and LCD projector
2. Handout
Evaluation :

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B10 Basic principle of conventional, digital imaging and image registration
Instructor Assistant Professor Dr. Napapong Pongnapang

HYIEAIENTI158 AT UNIMIENIYUAA

Learning objectives : At the end of the session, the student should be able to
1. Describe physical principle of screen-film and digital radiography
2. Describe factors affecting image quality and radiation dose in digital imaging
3. Describe basic image processing

Learning contents :

Digital Radiography
1. Film-screen radiography
2. Photostimulable phosphor
3. Digital imaging modalities

. Image registration

. Digital image processing methods
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. Image quality in digital imaging
Methods :
1. Lecture
Media :
1. Computer and LCD projector
2. Handout
Evaluation :

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B11 Fluoroscopy

Instructor Assistant Professor Sawwanee Asavaphatiboon

1 a6

HYIeMEn519158 1a1lld Searnfysy

Learning objectives: At the end of the session, the student should be able to
1. Describe the basic principle of fluoroscopy
2. Describe the components and functions of the fluoroscopic equipment
3. Describe technology of image receptor in fluoroscopy

4, |dentify fluoroscopic modes of operation

9. Describe the radiation dose and safety concern in fluoroscopy
Learning contents:
1. Basic principle of fluoroscopy
2. Fluoroscopy equipment and function
3. Image intensifier and digital fluoroscopy
4, Display devices
Methods: Lecture
Media :
1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B12 Computed Tomography
Instructor Associate Professor Dr.AnchaliKrisanachinda
FOIANEANTINNTG AT.OYTE NBAIUAT
Learning objectives : At the end of the session, the student should be able to
1. Describe the operation of a computed tomography (CT) scanner
2. Identify the components of a CT scanner
3. Define CT number
4, Identify the factors influence the spatial and contrast resolution
Learning contents :
1. Component of a CT scanner
1.1 The gantry
1.2 X-ray circuit
1.3 X-ray tube
1.4 Radiation detectors
1.5 Patient support table
1.6 Computer system
1.7 Operator’s console
2. CT numbers
3. Contrast resolution
4. Spiral CT scanner
5. Radiation dose from CT scanner
6. Radiation safety for personnel
7. Quality control for CT
Methods :
Lecture
Media :
1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)
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Subject
Topic

Study Plan

Medical Radiation Physics
B13 MRI

Instructor:  Assistant Professor Dr.PairashSaiviroonporn

HYIeMans19158 A lndy angigauns

Learning objectives : At the end of the session, the student should be able to

1. Understand about the basic MR physics, instrumentation, pulse sequence and safety.

Learning contents :

1.

6.

Principle of MRI

. MR Instrument

2
3.
a
5

Basic MR pulse sequences (Spin-echo and Gradient-echo)

. Type of MR images (T1w, T2w, PD2 images)

. Suppression and cancellation techniques

Safety

Methods :

Lecture

Time: 1 hr.

Media :

PC power point and lecture note

Evaluation :

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B14 Basic principle of ultrasound
Instructor ThunpongKrisanachinda
919198 SuNIY NUATUA
Learning objectives : At the end of the session, the student should be able to
1. Describe the properties of ultrasound
. Describe the principle of a transducer
. Explain the acoustic impedance
. Identify the axial and lateral resolution
. Describe the principle of an ultrasound instruments

. Describe the principles of Doppler ultrasound
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. Describe the quality assurance program and preventive maintenance of ultrasound
system

Learning contents :

1. Physical properties of ultrasound

2. Ultrasound transducer

3. Acoustic impedance

4. Axial and lateral resolution

9. Ultrasound instrument

6. Doppler ultrasound

1. Quality assurance and preventive maintenance of ultrasound system
Methods :

1. Lecture

Media :

1. Computer and LCD projector

2. Handout
Evaluation :

Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topics B 15 Radiotherapy Equipment
Instructor  TaweapSanghangthum
919158 1Y WASLAETI
Learning objectives : At the end of the course, the student should be able to

1. Describe the basic principle of teletherapy machines and the support
equipments

2.Explain the application of teletherapy machines

3. Explain the methods of brachytherapy

Learning contents
1. Radiation treatment machines: Kilovoltage unit, Co-60 teletherapy unit, linear
accelerator,

2. X-ray simulator, CT simulator, MR simulator, cone beam CT, treatment
planning system, respiratory gating portal imaging

3. Immobilization : orfit, alpha cradle, vac-loc , etc.

4.Brachytherapy

Methods
1.Lecture 1 hour

Media
1. Computer and LCD projector
2.Handout

Evaluation

Written examination (MCQ)



Study Plan

Subject: Medical Radiation Physics

Topic : B16 : Introduction to radiopharmaceuticals
Design and production

Instructor:  Associate Professor NopamonSritongkul
TRIANANTITIUNUUATAING

Learning objectives: At the end of the session, the student should be able to

1. Explain the design and production of radiopharmaceutical.

2. Describe the ideal radiopharmaceutical for diagnostic and therapeutic.

3. Discuss the mechanism of localization.

Learning contents:
1. Design characteristics of radiopharmaceutical.
2. Production of radionuclide.
3. Ideal radiopharmaceutical for diagnostic and therapeutic.
4. Radionuclide generators.
9. Technetium radiopharmaceutical.
6. Other single photon agents.
[.PET radiopharmaceutical.

8. Mechanism of localization.
Method: Lecture
Media : 1. Computer and LCD projector.
2. Handout

Evaluation : Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics

Topic B17: Radionuclide imaging

Instructor Associate Professor Dr.Rujaporn Chanachai

FOIFNENTINTG A9.5INT UL

Learning objectives : At the end of the session, the student should be able to

1.

N o kLD

8.

Describe the digital computer and major hardware components
Describe the A/D converter for Gamma camera/computer interface
Describe the position determination of gamma camera detector
Identify the difference of list mode and matrix mode acquisition
Describe the principle basis of SPECT system

Describe the SPECT acquisition and reconstruction technique
Describe the principle basis of PET, PET/CT and Cyclotron

Describe the clinical application of PET/CT

Learning contents : Digital imaging system, SPECT, PET

1.
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Computing terminology and the function of major hardware components of
digital computer used in nuclear medicine

The representation and storage of numbers and images in digital computer
The capabilities and operation of the gamma camera/computer interface
Data acquisition mode in nuclear medicine imaging system

List mode and Matrix mode

Physical basis of SPECT

SPECT acquisition and reconstruction technique

SPECT quality assurance

Basic principles of PET and Cyclotron

10. Clinical of PET/CT application

Methods : Lecture

Media : 1. Computer and LCD projector

2. Handout

Evaluation :

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B18 Bone mineral density (BMD)
Instructor Assistant Professor Sawwanee Asavaphatiboon
HYIeMEn519158 1a1lld Searnfysy
Learning objectives: At the end of the session, the student should be able to
1. Describe the basic principle of bone mineral density
2. Describe evolution of BMD equipment
3. Describe the principle of SPA, DPA, SPX, DPX
4. Describe the radiation dose from BMD equipment
Learning contents:
1. Basic principle of bone mineral density
2. Evolution of BMD equipment
3. Principle of SPA, DPA, SPX, DPX
4. Radiation dose from BMD equipment
Methods: Lecture
Media:
1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)



Subject
Topic

Instructor

Study Plan

Medical Radiation Physics
B19 Radiation protection in medicine
TanawatSontarapornpol

819158 SUIRIY AUNTINTNE

Learning objectives : At the end of the session, the student should be able to

1.

ok LD

6.

Describe the basic principle of radiation protection in medicine.

Describe the dose limit in radiation worker and pubic.

Describe the control and protection from external radiation hazard.

Describe the control and protection from internal radiation hazard.
Describe the monitoring of the work space and public exposure.

Describe the personal dosimeter.

Learning contents :

1. Principle of radiation protection in medicine
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. Inter

. Dose limit in radiation worker and pubic
. Hazards from external radiation
. Hazards from internal radiation

. External radiation control and protection

nal radiation control and protection

[ . Radiation monitoring and personal dosimeter

Methods :
Lecture

Media :

1. Computer and LCD projector

2. Handout

Evaluation :

Written

examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topic B20 Legal aspect of radiation protection establishments

Instructor A. Rungthum
919158 95954
Learning objectives : At the end of the session, the student should be able to
1. Describe the regulation for radiation workers
2. Describe the responsibility of the director of the medical radiation establishment
3. Describe the method to apply for the owner and usage of radioactive substance
in medicine
Learning contents :
1. Regulation for radiation workers in Thailand
2. Responsibility for the director of the medical radiation establishment
3. Application for the owner of medical radiation establishments
4. Application for the import and usage of radioactive substance in medicine.
Methods :
1. Lecture
Media :
1. Computer and LCD projector
2. Handout
Evaluation :

Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topics T1 Photon beams
Instructor Associate ProfessorSivaleeSuriyapee

593ANAN519158 Add g5e1Y
Learning objectives : At the end of the course, the student should be able to
1. Describe the characteristic of beam in the treatment field
2. Explain the parameters used in radiation treatment
3. Describe the definitions of the terms used in dose distribution
Learning contents
1. Definition of phantom, output, primary radiation, scattered radiation,
builds up region, electronic equilibrium, and skin sparing effect.
2. Definitions of PDD,BSF,TAR,SAR,TMR,TPR,SMR,
3. Depth dose distribution: isodose curves, given dose, skin dose, exit dose,
target dose
Methods : 1. Lecture
Media :
1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)
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StudyPlan

Subject Medical Radiation Physics
Topics T2 Electron and particle beams
Instructor Associate ProfessorSivaleeSuriyapee
599A1AR319158 A9E et
Learning objectives : At the end of the course, the student should be able to
1. Describe the dosimetric parameters and treatment planning of electron beams
2. Explain the characteristic of heavy particles and their clinical used
Learning contents
1. Electron beams :
1.1 Beam characteristics: energy determination, depth dose, isodose
curves, output factors
1.2 Treatment planning: conventional techniques, advance techniques
of total skin irradiation and electron arc therapy
2. Particle beams; fast neutron, protons and heavy particles
2.1 Beam characteristics

2.2 Experienced of using particle beams

Methods Lecture
Media : 1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)



Study Plan
Subject Medical Radiation Physics
Topics : T3 Radiation Therapy Treatment Planning
Instructor Assistant Professor SuratVinijsorn

A eA1ans19158 g3mil Ideas
Learning objectives : At the end of the course, the student should be able to
1. Describe the acquisition of patient data for radiation treatment planning
2. Explain the method of patient immobilization
3. Describe the planning methods
Learning contents

1. Acquisition of patient data

2. Immobilization
3. Beam modification and beam direction device
3.1 Shielding

3.2 Tissue compensator
3.3 Wedge filter
3.4 Front and back pointer

4. Combination fields

4

Obligue incidence and its convection

o

Prescribing, recording and reporting
Methods : Lecture
Media :

1. Computer and LCD projector

2. Handout

Evaluation : Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic T4 Brachytherapy
Instructor Assistant Professor ChiraphaTannanonta
HYIEMEns1915935801 fuuIuun
Learning objectives : At the end of the session, the student should be able to
1. Describe the definition of brachytherapy
2. Describe the definition of low dose rate, medium dose rate and high dose
rate brachytherapy
3. Describe the principal properties of the radioactive sources used for
brachytherapy
4. Describe the definition of points A and B
5. Prescribe and report dose for brachytherapy
6. Describe the advantages and disadvantages of the HDR brachytherapy
comparing with the LDR
7. Describe the principle of radiation protection in brachytherapy
Learning contents:
1. Introduction
. Definition of brachytherapy
. Techniques
. Brachytherapy dose rate
. Brachytherapy sources
. Dosimetry systems
. Radiobiological models

. Comparing of HDR and LDR in brachytherapy
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. Radiation protection for brachytherapy
Method :
Lecture
Media :
1. Computer and LCD projector
2. Handout



Evaluation :

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic T5 Advanced in Radiotherapy (2 hr)
Instructor Assistant Professor ChumpotKakanaporn
HYILANENTIANTE QUG AAUING
Learning objectives : At the end of the session, the student should be able to
1. Understand the concepts of SRS, SRT,SBRT, 3D-CRT, IMRT, TBI and TSEl
2. Describe treatment planning and delivery of SRS, SRT, SBRT, 3D-CRT, IMRT,
TBI and TSEI
3. Identify the clinical use of SRS, SRT, SBRT 3D-CRT, IMRT, TBI and TSEl
4. |dentify the treatment verification of advanced treatment technique
Learning contents :
1. Stereotactic Radiosurgery (SRS) and Stereotactic Radiotherapy (SRT) and
Stereotactic Body Radiotherapy
1.1 Definition and concept of SRS, SRT and SBRT
1.2 Treatment system are available for SRS, SRT and SBRT
1.3 Physical and clinical requirements for SRS SRT and SBRT
2. Three Dimensional Conformal Radiation Therapy (3D-CRT) and Intensity
Modulated Radiation Therapy (IMRT)
2.1 Concept of 3D-CRT and IMRT
2.2 Treatment planning of 3D-CRT and IMRT
2.3 Treatment delivery and verification for 3D-CRT and IMRT
2.4 Clinical use of 3D-CRT and IMRT
3. Total Body Irradiation (TBI) and Total Skin Electron Irradiation (TSEI)
3.1 Physical and clinical requirement for TBI and TSElI
3.2 Treatment technique and equipment for TBI and TSEI
Methods : 1. Lecture
Media : 1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics

Topic T6 Image-guided radiation therapy

Instructor Sornjarod Oonsiri
AR 63358 QAT

Learning objective : At the end of the session, the student should be able to
1. Describe the basic principle of Image-Guided Radiation Therapy (IGRT)
2. Explain the imaging for target verification
3. Explain the basic concept of image registration

Learning content :
1. Concept of Image-Guided Radiation Therapy
2. Imaging for target verification

3. Image registration

Method :
Lecture
Media :
1. Computer and LCD projector
2. Handout
Evaluation :

Multiple choice question



Study Plan

Subject Medical Radiation Physics
Topic T7 Quality assurance/quality control in Radiotherapy
Instructor Assistant Professor Chumpot Kakanaporn

HYILANENTIANTE QUG AAUING
Learning objectives : At the end of the session, the student should be able to
1. Identify the uncertainties in treatment process.
2. Describe the concepts of Quality Assurance and Quality Control.
3. Understand the responsibility of staff in radiation therapy
4. Describe the implications of different treatment units and their design
5. Identify the method of treatment verification.
Learning contents :
1. Error analysis of treatment process
1.1  Dosimetric uncertainties
1.2 Geometric uncertainties
. QA concept and terminology
. Qualified staffs

2

3

4. Equipments in radiation therapy

5. In vivo dosimetry and portal verification
6

. Clinical implement of purchased technology

Methods :
1. Lecture

Media :
1. Computer and LCD projector
2. Handout

Evaluation :

Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topic T8 Radiation Protection in Radiotherapy

Instructor Assistant Professor SuratVinijsorn

HYIeMans19138 g3 Ilaas
Learning objectives : At the end of the session, the student should be able to
1. Describe the regulatory requirement for radiation protection.
2. Describe structural shielding design for Cobalt-60, Linear Accelerator and
brachytherapy rooms
3. Describe the radiation safety in the radiation oncology unit.
Learning contents :
1. Regulatory requirements

2. Structural shielding design
3. Operational safety guidelines

Method:
1. Lecture

Media:
1. Computer and LCD projector
2. Handout

Evaluation:

Written examination (MCQ)
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Radiation Biology
Course contents

Basic Radiation Biology (9 hr)

1. Basic Radiation biology for Radiologists (3hr)
- Basic Cell Biology and Molecular Biology
- Basic Methods of Cell and Molecular Biology
- Interaction of lonizing Radiation with Biology Systems
- Molecular Aspects of Radiobiology

2.Biological basic of radiotherapy (1hr)
- Proliferation kinetics and normal organ response
- Tumor tissue kinetics and tumor organ response
- Five R’s in radiotherapy

3. Radiation effects (2hr)
- Genetic change
- Hereditary

- Carcinogenesis
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- Teratogenic
- Cataractogenesis
4. Radiation accident (2hr)
- medical and hazard
- TBI exposed
5. Biological aspect of particle beam (1hr)

Radiation Biology for Radiotherapy and Nuclear Medicine (13.5 hr)
6. Cancer biology (4hr)
- Cancer hallmarks, cellular oncogenes and tumor suppressor genes
- Cancer genetics, cancer stem cells and tumor metabolism
- Cancer immunology, angiogenesis and metastasis
- Signal Transduction and tumor radioadaptive responses
7. Molecular technique in radiobiology (1hr)
8. Advanced biological aspect of radiotherapy (2hr)

Dose-response in Radiotherapy

The linear-quadratic approach in clinical practice

The volume effect in radiotherapy

The tumor microenvironment and cellular hypoxia response

9. Clinical application in radiobiology (2hr)

(R’s rule, BED, EQD2, TCP, NTCP, EUD, survival curve, LQ model)

10. Clinical application in cancer genetic (1hr)

11. Clinical application of targeted Rx, radiosensitizers, protectors (1hr)

12. Clinical radiation pathology (1.5hr)

13. Biological aspect of special radiotherapy technique (SRS, SRT, brachytherapy,
hyperthermia, photodynamic) (1hr)
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Teaching plan

Topic Basic Cell Biology and Molecular Biology

Student Resident in diagnostic radiology, nuclear medicine, radiation oncology
Duration 0.5 hour

Lecturer Narongchai Autsavapromporn, PhD

Teaching Methods Lecture
Basic Knowledge
Basic knowledge of cell biology and molecular biology
Learning Objectives At the end of the class, the student should be able to
1. Understand the basic principle of cell biology and molecular biology
2. Apply the basic knowledge of cell biology and molecular biology in radiation
biology
Learning Experiences
1. Suggest reference publications for self-study.
2. Review basic knowledge.
3. Lecture and discussion in class.
Contents
1. Basic cell biology
2. Molecular genetics
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resources
1. Lodish H., Berk A., Kaiser C.A., Krieger M., Scott M.P., Bretscher
A., Ploegh H., Matsudaira P. Molecular Cell Biology, 6t edition,
NewYork: W.H. Freeman and Co, 2007.
2. Lehuert S., Biomolecular action of ionizing radiation, Boca Raton:
Taylor and Franics Group, 2007.

Evaluation Written examination: multiple choice questions.
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Topic Interaction of lonizing Radiation with Biology Systems

Student Resident in diagnostic radiology, nuclear medicine, radiation oncology
Duration 1.5 hour

Lecturer Narongchai Autsavapromporn, PhD

Teaching Methods Lecture
Basic knowledge of radiation physics, radiation chemistry and radiation biology
Learning Objectives At the end of the class, the student should be able to
Explain the basic knowledge of physics, chemistry and biology of ionizing
radiation interactions with biology systems
Learning Experiences
1. Suggest reference publications for self-study.
2. Review basic knowledge.
3. Lecture and discussion in class.
Contents
1. Sources and types of ionizing radiation
2. Direct and indirection of ionizing radiation
. Radiolysis of water

. Targeted and non-targeted effects of ionizing radiation
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. Factors affecting radiation responses
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resources
1. Hall EJ, Gracias AJ. Radiobiology for the Radiologist, 6™ edition. Philadelphia
:Lippincott, Williams & Wilkins, 2006.
2.Lehuert S. Biomolecular action of ionizing radiation, Boca Raton:
Taylor and Franics Group, 2007.
3.Gunderson LL, Tepper JE. Clinical Radiation Oncology, 3™ edition,
Philadelphia: Elsevier, 2011.
4.Joiner MC, Van der kogal AJ. Basic clinical radiobiology,
London: Hodder Arnold, 20009.

Evaluation Written examination: multiple choice questions.



Topic Molecular Aspects of Radiobiology
Student Resident in general radiology, diagnostic radiology, nuclear medicine,
radiation oncology
Duration 1.5 hour
Lecturer Narongchai Autsavapromporn, PhD
Teaching Methods Lecture
Basic Knowledge
Basic knowledge of molecular biology and radiation biology
Learning Objectives At the end of the class, the student should be able to
1. Discuss how can radiation damage cells
2. Discuss how can cells repair radiation damage
Learning Experiences
1. Suggest reference publications for self-study.
2. Review basic knowledge.
3. Lecture and discussion in class.
Contents
1. DNA damage and its repair
2. Consequences of unrepaired DNA damage: chromosome damage
3. Mechanism of cell death
4. Early and late responding gene induced by ionizing radiation
Teaching Media
1. Computer and LCD projector
2. Handout

Learning Resources

1. Hall EJ, Gracias AJ. Radiobiology for the Radiologist, 6™ edition. Philadelphia:

Lippincott, Williams & Wilkins, 2006.
2. Lehuert S. Biomolecular action of ionizing radiation, Boca Raton:
Taylor and Franics Group, 2007.
3. Gunderson LL, Tepper JE. Clinical Radiation Oncology, 3™ edition,
Philadelphia: Elsevier, 2011.
4. Joiner MC, Van der kogal AJ. Basic clinical radiobiology, London:
Hodder Arnold, 2009.

80



Evaluation
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5. Tubina M, Dutreix J, Wambersie AW, Bewley DR. Introduction to radiobiology,
London: Taylor and Francis, 1990.

Written examination: multiple choice questions.



Topic Basic Methods of Cell and Molecular Radiobiology
Student Resident in general radiology, diagnostic radiology, nuclear medicine,
radiation oncology
Duration 0.5 hour
Lecturer Narongchai Autsavapromporn, PhD
Teaching Methods Lecture
Basic Knowledge
Basic knowledge of molecular biology, cellular biology and radiation biology
Learning Objectives At the end of the class, the student should be able to
Apply the basic knowledge methods of cell biology and molecular
radiobiology in clinical practice
Learning Experiences
1. Suggest reference publications for self-study.
2. Review basic knowledge.
3. Lecture and discussion in class.
Contents
1. Methods of classical radiobiology: Clonogenic assay
2. Methods of detecting damage to DNA
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resources
1. Hall EJ, Giaccia AJ. Radiobiology for the Radiologist, 6 edition. Philadelphia
:Lippincott, Williams & Wilkins, 2006.
2. Lehuert S. Biomolecular action of ionizing radiation, Boca Raton:
Taylor and Franics Group, 2007.

Evaluation Written examination: multiple choice questions.



Topic:

Students :

Duration :

Instructor:
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Biological basic of radiotherapy
Resident in radiation oncology, diagnostic radiology, nuclear medicine
1 hour

Nisa Chawapun, Ph.D.

Teaching Method: Lecture

Learning Objectives: At the end of the lecture and after self-study, the students should be

able to describe

1.

N ok

8.
9.

proliferation kinetics of normal organ and their relationships with acute and late
tissue reactions.

serial and parallel organs and their relevances to radiotherapy.

the differences in radiation responses between rapidly and slowly renewing
organs.

factors governing normal organ radio-tolerance.

parameters for defining tumor proliferation kinetics.

the kinetics of tumor response to radiation.

the radiobiology of tumor in relating to kinetics of tumor response and tumor
architecture.

the significance of tumor proliferation kinetic data.

five R’s and compare five R’s between normal and tumor organs.

10. the influence of five R’s in design of conventional fractionation.

Learning Experiences

Contents

1. Suggest reference textbooks for self-study
2. Review basic knowledge
3. Lecture and discussion in class.
1. Proliferation kinetics and organ response
- Parameters for cell kinetics; Cell cycle time, Growth fraction, Cell loss factor,
Potential and actual doubling time
- Types of tissues; Rapid renewing system, Slow renewing system, Non-
renewing system, radiosensitivity

- Tissue architecture and FSU organization: structurally defined and undefined

FSU, serial and parallel organs.



- Normal organs; Kinetics of radiation responses: early responders and late

responders

2. Tumor tissue kinetics and tumor organ response
- Tumor organs; Tumor cell populations, Tumor growth, Tumor cell kinetics,
Kinetics of radiation responses: regression and regrowth
3. Five R’s in radiotherapy
- Five R’s :Radiosensitivity, Repair, Redistribution of cycling cell,Reoxygenation,
Repopulation.
- Five R’s in design of conventional fractionation.
- Five R’s sensitize tumor while protecting normal tissue against the
fractionated radiation treatment.
Teaching Media LCD and computer, handout
Learning Resourses:
1. Hall EJ and Giaccia AJ Radiobiology for the Radiologist. 6th edition. Lippincott
Williams and Wilkins: Philadelphia, 2006
2. Joiner M and Kogel. Basic Clinical Radiobiology 4th Ed .Hodder Arnold
Publishers: UK, 2009
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3. IAEA. Radiation Biology; A Handbook for Teachers and Students, Training Course

Series 42, Vienna, 2010

Evaluation: Written examination (MCQ)
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Topic Radiation effects
Student Resident in radiation oncology, diagnostic radiology, nuclear medicine
Duration 2 hour

Instructor Assoc Prof Thiti Swangsilpa;MD
Teaching Methods Lecture
Basic knowledge
Basic knowledge of radiobiology
Learning Objectives At the end of the class, the student should be able to
1. Describe the process of radiation effects induce genetic and epigenetic
change including biological radiation effects
Describe the process of hereditary effects from ionizing radiation.
List and discuss the hereditary diseases in human and probability of risk.

Describe the process of radiation carcinogenesis.

vk W

State the significance of radiation carcinogenesis in clinical practice and
suggest the method of prevention.

6. Describe the effects of ionizing radiations on embryo and fetus
related to gestational period.

7. State the importance of radiation effects on embryo and fetus and
describe how to apply the concept in clinical practice and in occupational
exposure.

8. Describe the pathophysiology of cataractogenesis.

9. State the importance of radiation cataractogenesis in clinical practice.

Learning Experiences

1. Suggest reference textbooks for self study.

2. Review basic knowledge.

3. Lecture and discussion in class.

Contents

1. Basic knowledge of gene, chromosome, cell cycle and effects of ionizing

radiation

2. Genetic and epigenetic effects

3. Type ofbiological effects from radiation (clinical)

4. Basic knowledge of hereditary effects
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5. Radiation response in human germ cells.Effects of mutation to hereditary
effects

6. Hereditary diseases in human

7. Estimated risk of radiation-induced hereditary effectsProcess of
carcinogenesis

8. Radiation-induced malignancy

9. Mechanism of ionizing radiation-induced malignancy

10.Prevention and Committees concerned with risk estimates and radiation
protection

11.Radiotherapy-induced malignancy

12.Clinical application of radiation-induced malignancy

13.Basic knowledge of gestational development and teratogenesis

14.Radiation effects to embryo, fetus and gestational period

15.Medical irradiation exposure in pregnancy

16.0ccupational irradiation exposure in pregnancy

17.Prevention and Committees concerned with risk estimates and
radiation protection

18.Clinical application of radiation induced teratogenesis

19.Mechanisms of cataract and radiation cataractogenesis

20.lonizing radiation cataractogenesis and Comittes concern

21.Clinical practice of radiation cataractogenesis

Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resourses

1. Hall EJ, Giaccia AJ. Radiobiology for the Radiologist ,7" edition. Philadelphia
:Lippincott, Williams & Wilkins, 2011.

2. Steel GG. Basic Clinical Radiobiology, 4th edition.Hodder Arnold., 2009.

3. Halperin EC, Perez CA, Brady LW, editors. Principles and practice of radiation
oncology, 6™ edition. Philadelphia: Lippincott, Williams & Wilkins;2013.

4. Gunderson LL, Tepper JE, editors. Clinical Radiation Oncology
3"dedition.Philadelphia: Elsevier Churchill Livingstone;2012.

5. Resources suggested during lecture period



Evaluation

Written examination : multiple choice questions.
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Topic Cancer hallmarks, cellular oncogenes and tumor suppressor genes
Student Resident in radiation oncology

Duration 1 hour

Lecturer Danupon Nantajit, PhD

Teaching Methods Lecture
Basic knowledge of cancer biology and molecular biology
Learning Objectives At the end of the class, the student should be able to
1. Identify characteristics and hallmarks of cancer.
2. Describe functions of oncogenes and tumor suppressor genes in cancer
initiation, promotion and progression.
3. Relate the knowledge of oncogenes and tumor suppressor genes to clinical
practice.
Learning Experiences
1. Suggest reference publications for self-study.
2. Review basic knowledge.
3. Lecture and discussion in class.
Contents
1. Hallmarks and characteristics of cancer cells
2. Microenvironment of tumor
Major oncogenes in cancer initiation

Frequently mutated tumor suppressor genes in various types of tumors

ok W

Molecular crosstalk of oncogenes and tumor suppressor genes
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resourses
1. Alberts B, Johnson A, Lewis J, Morgan D, Raff M, Roberts K, Walter P.
Molecular Biology of the Cell, 6™ edition. New York: Garland Science, 2014.
2. Weinberg RA. The Biology of Cancer, 2" edition. New York: Garland Science,
2013.
3. Schulz WA. Molecular Biology of Human Cancers. New York: Springer Science

+ Business Media, Inc, 2005.



Evaluation

Written examination: multiple choice questions.
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Topic Cancer genetics, cancer stem cells and tumor metabolism
Student Resident in radiation oncology

Duration 1 hour

Lecturer Danupon Nantajit, PhD

Teaching Methods Lecture
Basic Knowledge
Basic knowledge of cancer biology and molecular biology
Learning Objectives At the end of the class, the student should be able to
1. List certain changes of tumor genetics which can cause cell neoplastic
transformation
2. Explain characteristics of cancer stem cells
3. Discuss metabolic differences between normal and tumor cells
Learning Experiences
1. Suggest reference publications for self-study.
2.Review basic knowledge.
3.Lecture and discussion in class.
Contents
1.Germline and somatic mutations
2.Genetic and epigenetic alterations in cancer
3.Cancer stem cell theory and origins
4.\Warburg effect
5.Energy requirements during cell cycle and stressed conditions
Teaching Media
1.Computer and LCD projector
2.Handout
Learning Resourses
1.Alberts B, Johnson A, Lewis J, Morgan D, Raff M, Roberts K, Walter P.
Molecular Biology of the Cell, 6™ edition. New York: Garland Science, 2014.
2.Weinberg RA. The Biology of Cancer, 2" edition. New York: Garland Science,
2013.
3.Schulz WA. Molecular Biology of Human Cancers. New York: Springer Science
+ Business Media, Inc, 2005.

Evaluation Written examination: multiple choice questions.



Topic Cancer immunology, angiogenesis and metastasis
Student Resident in radiation oncology

Duration 1 hour

Lecturer Danupon Nantajit, PhD

Teaching Methods Lecture
Basic Knowledge
Basic knowledge of cancer biology and molecular biology
Learning Objectives At the end of the class, the student should be able to
1. Discuss how cancer cells evade immune destruction
2. ldentify key factors in inducing tumor vasculature
3. Restate processes of tumor cell invasion and metastasis
Learning Experiences
1. Suggest reference publications for self-study.
2. Review basic knowledge.
3. Lecture and discussion in class.
Contents
1. Interactions between tumor surface ligands and T cells
2. Vascularization factors
3. Roles of hypoxia in tumor vasculature
4. Protease enzymes in tumor invasion
5. Epithelial mesenchymal transition in tumor metastasis
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resources
1. Alberts B, Johnson A, Lewis J, Morgan D, Raff M, Roberts K, Walter P.
Molecular Biology of the Cell, 6™ edition. New York: Garland Science,
2014.
2. Weinberg RA. The Biology of Cancer, 2™ edition. New York: Garland
Science, 2013.
3. Schulz WA. Molecular Biology of Human Cancers. New York: Springer

Science + Business Media, Inc, 2005.
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Evaluation

4. Hall EJ, Giaccia AJ. Radiobiology for the Radiologist, 6™ edition.
Philadelphia :Lippincott, Williams & Wilkins, 2006.

Written examination: multiple choice questions.
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Topic Signal transduction and tumor radioadaptive responses
Student Resident in radiation oncology

Duration 1 hour

Lecturer Danupon Nantajit, PhD

Teaching Methods Lecture
Basic Knowledge
Basic knowledge of radiation biology and molecular biology
Learning Objectives At the end of the class, the student should be able to
1. Discuss types of signal transduction under normal and stressed conditions
2. List important genes and proteins in signal transduction pathways
3. Define functions of pro-survival genes in attaining radioadaptive responses.
Learning Experiences
1. Suggest reference publications for self-study.
2.Review basic knowledge.
3.Lecture and discussion in class.
Contents
1.Cell surface receptors and signal transduction
2.Radiation-induced signal transduction
3.DNA damage sensor proteins
4.NF-KB and pro-survival networks
Teaching Media
1.Computer and LCD projector
2.Handout
Learning Resourses
1.Alberts B, Johnson A, Lewis J, Morgan D, Raff M, Roberts K, Walter P.
Molecular Biology of the Cell, 6" edition. New York: Garland Science, 2014.
2.Weinberg RA. The Biology of Cancer, 2" edition. New York: Garland Science,
2013.
3.Hall EJ, Giaccia AJ. Radiobiology for the Radiologist, 6™ edition. Philadelphia
:Lippincott, Williams & Wilkins, 2006.

Evaluation Written examination: multiple choice questions.
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Topic Molecular techniques in radiobiology
Students Resident in radiation oncology
Duration 1 hour

Instructor Nisa Chawapun, Ph.D.

Teaching Method Lecture
Learning Objectives: At the end of the lecture and after self-study, the students should be
able to describe
1. common techniques using in radiobiological laboratory
2. common techniques for studying gene expression at RNA and protein level
3. techniques for gene analysis
4. principle of molecular techniques for functional imaging of cancer
Learning Experiences
1. Suggest reference textbooks for self-study
2. Review basic knowledge
3. Lecture and discussion in class.
Lecture Contents
1. Techniques for the study of gene expression at RNA level
- RNA isolation
- Northern blot assay
- Rnase protection assay
- RT- PCR
- Real time PCR
- In situ hybridization
- DNA microarray

2. Techniques for the study of gene expression at protein level

Western blot assay

ELISA assay

- Flow cytometry

Immonostaining

Protein array (2-D gel)
3. Techniques for the study of gene
- gene cloning

- gene analysis
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4.Molecular techniques for functional imaging of cancer
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Recourses
1.Hall EJand Giaccia AJ Radiobiology for the Radiologist.6th edition. Lippincott
Williams and Wilkins: Philadelphia, 2006
2.Joiner M and Kogel. Basic Clinical Radiobiology 4th Ed .Hodder Arnold Publishers:
UK, 2009
3.IAEA. Radiation Biology; A Handbook for Teachers and Students, Training Course
Series 42, Vienna, 2010

Evaluation Written examination (MCQ)



Topic
Students
Duration

Instructor

Advanced biological aspect of radiotherapy
Resident in radiation oncology

2 hour

Nisa Chawapun, Ph.D.

Teaching Method Lecture

Learning Objectives: At the end of the lecture and after self-study, the students should be

able

7.
8.
9.

to describe

. dose response model and statistics involved

. the definitions of Y37, Y50 and able to discuss Y50 for tumor and normal

tissues

. how BED is derived, its usage and weakness
. how EQD2 is derivedand use EQD2 in designing of altered fractionation regime

. the use of power law in converting the dose-volume histogram to a single value,

i.e. effective volume (Veff), effective dose (Deff), and equivalent uniform dose
(EUD)

the characteristic of “n”and “a” value for serial and parallel organs

the importance of oxygen

the tumor microenvironment and hypoxia response pathways

Learning Experiences

1.
2.

3.

Suggest reference textbooks for self-study
Review basic knowledge

Lecture and discussion in class.

Lecture Contents

1.

2.

Dose-response in Radiotherapy

- Shape of the dose-response curve

- Quantifying the steepness of dose response curves

- definitions of Y37 and Y50

- Fitting tissue specific dosimetric functions to TCP and NTCP
The linear-quadratic approach in clinical practice

- BED, biological effective dose : derivation.

- BED equations and usage.

- EQD2 : derivation.

96

. the relationship between physical absorbed dose and resulting biological response
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- EQD2 equations: usage and precaution.
3. The volume effect in radiotherapy
- The power law model in defining dose-volume relationship in radiotherapy.
- The use of power law in converting the dose-volume histogram to a single
value, i.e. effective volume (Veff), effective dose (Deff), and equivalent
uniform
dose (EUD).
- The characteristic of n, the tissue specific dose volume exponent, for serial
and
parallel organs.
4. The tumor microenvironment and cellular hypoxia response
- The importance of oxygen
- The tumor microenvironment
- Hypoxia and tumor malignancy
- Hypoxia response pathways
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resourses
1. Hall EJ and Giaccia AJ Radiobiology for the Radiologist 6th edition. Lippincott
Williams and Wilkins: Philadelphia, 2006
2. Joiner M and Kogel. Basic Clinical Radiobiology 4th Ed .Hodder Arnold
Publishers: UK, 2009
3. IAEA. Radiation Biology; A Handbook for Teachers and Students, Training Course
Series 42, Vienna, 2010

Evaluation Written examination (MCQ)



Topic Clinical Application in radiobiology
Student Resident in radiation oncology
Duration 2 hours

Lecturer Assist Prof Nantakan Apiwarodom; MD

Teaching Methods
Pre-test
Lecture
Post-test
Basic Knowledge
Basic Radiation biology for Radiologists
Biological basic of radiotherapy

Advanced biological aspect of radiotherapy

Learning Objectives At the end of the class, the student should be able to

1. Understand survival curve, LQ model and apply the knowledge to clinical

practice.

2. Understand principle of BED, EQD2 and apply the knowledge to clinical

practice.

98

3. Understand TCP, NTCP, EUD, normal tissue types and apply the knowledge to

clinical practice.

4. Understand R’s rule and apply the knowledge to clinical practice.

Learning Experiences

1. Pre-test to test basic knowledge and clinical application

2. Lecture and interactive discussion of clinical application in radiobiology

3. Q&A

4. Post-test with explanation of the answers.

Contents

1.Survival curve, LQ model and its clinical application

2..BED, EQD2 and its clinical application for radiotherapy time-dose-

fractionation.

3. Application of TCP, NTCP, EUD, normal tissue biology in radiotherapy practice.

4. Application of R’s rule to clinical radiotherapy practice

Teaching Media
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1.Computer and LCD projector
2.Handout
Learning Resources

1.Joiner M, Kogel A. Basic Clinical Radiobiology, 4th ed. London: Hodder Arnold,
2009.

2.Hall EJ, Giaccia AJ. Radiobiology for the Radiologist ,6" edition. Philadelphia
:Lippincott, Williams & Wilkins, 2006.

3.Halperin EC, Perez CA, Brady LW, editors. Principles and practice of radiation
oncology, 5™ edition. Philadelphia: Lippincott, Williams & Wilkins; 2008.

Evaluation Written examination: multiple choice questions.

*xx*All residents with Tele Conference Facilities will attend the class at their own hospital.

Total lectures 22.5 hrs
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wnngUszandnusuln anulnousy
Patient Diagnosis Juiiuseiiu
91971585 Useidin A () liew () uAlvunsdsseu ()
Clinical evaluation
Topic Satisfactory | Marginal | Unsatisfactory | N/A

Complete history, physical examination

Knowledge of Anatomy, Incidence, Natural
history, Histopathology, Clinical, Plan

investigation

Complete data collection
(ie. Basic lab, Diagnosis image,

Histopathology....)

Data interpretation

Diagnosis

Cancer staging

Plan of management, overview and

integration

Indication for radiotherapy

Proper radiotherapy plan

Complications of treatment and care

Results of treatment and prognosis

Evidence-base references

Follow-up plan
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wnngUszandnusuln anulnousy
Patient Diagnosis Juiiuseiiu
91971585 Useidin dw () Tadeh () wdleuvisUszeu ()
Radiotherapy evaluation
Topic Satisfactory | Marginal | Unsatisfactory | N/A

Basic knowledge

Setup and immobilization

Identify area to be simulated

Identify target and normal tissue in area

Field of RT design

Complete treatment record

Target volume (GTV,CTV, PTV...)

Organ at risk

Radiation dose prescription

Dosimetry planning interpretation

Normal organ tolerance dose

Select the best appropriated plan

Applied Medical Radiation Physics

Applied Radiobiology and Cancer Biology

VinweUfduius uagn1sdoansieyiinau

IUFVNIVTYN

Comments
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Fo-urmana wnduszantnu

WNNEUsEINUIUTUTT anUulnausy
Patient Diagnosis
91391585 Useiiu W ()

JuNUseuiu

Talw ()

unlvunsUseidu ()

Patient preparation

Choose appropriated applicators

Procedures

Target volume (GTV,CTV, PTV...)

Organ at risk

Radiation dose prescription

Dosimetry planning interpretation

Normal organ tolerance dose

Select the best appropriated plan

Patient care during, after procedures

Applied Medical Radiation Physics

Applied Radiobiology and Cancer Biology
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aanUuilinausy
AUTEI JuNUseiiiu
Han1sUsEIIU Ww () Tl () wAlvunsUseeu ()
General Evaluation
Topic Satisfactory | Marginal | Unsatisfactory | N/A

ANMUSURATBUABIU, UL

ANSATIRBLIAN

nsgua,ldla, eSune, deansiuiisuas

ASOUAS

ANuTUN T A DU I

5eLdeUdY LANTNNOINAUTIVINUILIY kaY

ANGEY

N5ERE1SASNFUNUSAUUARINST LUNLIZ9Y

3

A5ERENTAS1FUNUSAUUAAINTEANENTN

]

AN

N1SUAMTITU FFUFITU LALLANARTIA VBT

< 6
ALY ULNNE

a IS Lg% (%

a ada 1 =
NIFULIRNAFNE ABDIVIVNLLNNYIIFTINYN

AN5UUNIN Medical record

ANAINNTIUAITINING UNANY 1UITY

NINITHINNE

nsUssgndausillunisauwargUae

nsAnwImANusLayiaIauLedlAiuadly
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checklist inaugiN1sHIUAIY EPA
Founnduszdntiu FuY
GRAY!
Ll EPA 1-22 R1L | R2 | R3
K1
1| m3guasnwigthe: esenauedludlng (Central L1/L L3 | L4
nervous System(CNS) tumour) 2
2 | m3guasnugihe: ussedsueiavaime (Head and Neck |L1/L |L3 |L4
tumour) 2
3 | MsguasneEUie: ueisadun (Breast cancer) L1/L L3 | L4
2
4 | M3guasneitie: usiseven (Lung cancer) L1/L L3 |L4
2
5 | m3guasnugUhe: uzSsEuuInGAuemIS L1/L L3 L4
(Gastrointestinal(Gl) cancer) 2
6 | M3guasnegae: ussiszuumaiutaas L1/L L3 | L4
(Genitourinary(GU) cancer) 2
7 msguasnuithe: ussssruvduiiugans L1/L [L3 (L4
(Gynecologic(GYN) malignancy) 2
8 | nMaguasnyiUie: ussssyuudinion (Hematologic L1 L2 |L3
malignancy)
9 | mguasnuifie: uziSanszgnuaziileldoseu (Bone LI/L [L3 |L4
and soft tissue tumour) 2
10 | nsguasnwgtae: uzidsludin (Pediatric tumour) L1 L2 |L3
11 | nsguasnwgUle: nsguakuuUseAulseaas (Palliative |L1/L L3 | L4
care for cancer patients) 2
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Ll EPA 1-22 Rl | R2 | R3
AR

12| msguasnwdvae: Tsaliosenitldlyuzise (Benign L1 L2 L3
tumour)

13 | nsguasnwgUae: n1sldus (Brachytherapy) L2 L3 |L4

14 | msguasnwUle: Stereotactic Radiation Treatment;  |L2  |L2 |L3
Stereotoactic Radiosurgery(SRS)/ Stereotactic
Radiotherapy(SRT)/ Stereotactic Body
Radiotherapy(SBRT)

15 | aus ANuleigkazauaansatunisiluly L1/L L3 | L4
widamvesisuazdinuseusu: Medical Radiation | 2
Physics

16 | Au3 ANUWEIIRLazANasatun i luly L1/L |L3 | L4
widamvessuazdiausausu: Radiobiology and | 2
Cancer Biology

17 | nsiseguzannmsujifnasmsinuinues: lawanse (L2 (L3 | L4
Tumsiunsiteu;  Wawanuansatunisussyne
Urdeyamaineemansidivdnguuuitagvilunisaua
KU

18 | inweUfduius wasn1sdeans: seUisuazey i L2 |L3 |L4

19 | AinweUfduius warnsdeas: AeRsINUIIMAIY) L2 |13 |L4
AN @GEANE, UNSFNITWNNE, MYV, ALY LY
Wnthnaug)/ degsiunuluavdugnsuiusnwigiae

20 | mnuduiionnAnAnsssy 1385551 wazIRAROUARD L1 |L1 |L2
AUAE QIR {TIH97U DU IAVITN uAsyNYY

21| msufuRnulidiussuy: asgvdnianisemlddne s (L1 L2 (L2

AaseUsglevdiazanudes valuseaugtisanesng

waz/MseUssrInTeg 1 nuNEy
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nsufuRnUlidAuszUL: vinenusuuanivdnient

nneANNUReniEveIRUIY auayulaimuLIAMAN
nsguaEivegvinzay ddiusuilunisusddounnses

YpITTUUATI TG Uav AU TBuAlY

L1

L2

L2
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YRANIVUNNBUTU
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wwngusEInUUTUl Ynsnen

an1uinausuvesuseII UM Useintnundngnsssdsnuuazusisainelasunisusediu
AN ANUENNT TINYY UALIANARATNY ANUENgAsITUABE1MmNEaNiUTEAUYDIULNNEUTET

T1u wazdinan1suseiiunasaludl
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=
A1ANUINN 8

1y

ANdNITEdU long case examination

Y

au1ANSIATnuItazuzISINgwisUsEwmAlne
NANNITUASIANE

auiianANsIEsnvuazus s INewiUsTndlneg lidnvihvangnsnisineusuunme
Usgdrthuiieydidnsuansrnudmnudiunglunisuszneudndniaenssy a1 fsdsneuasuess
e aduuTulse we. 2555 AngaunssuMsRneusukazaauauianudglunisusenauIvan
nNTIU (orld.) auANSIEshwwazuz s IneuiaUsendalve ladmueliwnmgusedrdiug
a wva £ v v A wa ' v = < 4
ANUENIaUSURMUMNEEUTIESIw fie anunsanudseiRuarasiaTanedthedadunsSuasla
dudrsunmssnwmedadluanuniidshuinasnaunlanadndeyanlaiiioiauslundianinawnunisinm
MESIE, a13190358UTeaslBunvaININUATEUWN 1A3BdllouasdSlinissnwimessdls, awnsalv
1Y) 2 1 v Y v oavy v a 1Y) v
nsinwilsrusisanuueswasnulileslulsvndalneiiesedla wag aunsadaaulalunis Shwigdae
uziSeivieaeqdenuSnwle wagmui World Federation for Medical Education (WFME)

Postgraduate Medical Education, The 2015 revision lA1uad1lASIS 198N LNSHNOUTL/

(%
a A a ¥

vdngmsdiosdlmaufuRiieflazndnumdgidnmgitinuanifselul fo danuinrmamsaluiy
UfvRaseunquLaznEaufUUTUNTBsE I EnvILasuzSsiven, femamnsalunsviny
ag1aloonTn, ansaufjuRnulamenuesegrafuiilaglidedinsmiugus, Slaausuaivay
wipm¥oufiasdeusnaendin uay aunsaquasnwiitheldosnannzay Tussavsam danude
omsuagldlalumnuvasndeiionisudladiamuasnsdaaduguam TaeBadedieidugudnansuu
ﬁugmmmmi@LLaLLwaaﬁsw
Fansfivzusufiupnuaunsorenngusyatusidsnewasuzd e luide
Fananveuntiy WululdenflesUssfiusedosaunseauvizenisdeusaeds short case
examination fwaeilun feu ena. Sellmnufiuinmsldnisuseiiunalagld long case examination
FaanusaUsziuwnngusydhuluidededuld wasiidowufoauisoUsaduwmmduss vl
ﬁf}ummmmmhmi@LLa;:Jﬂa&Jﬁ'&iwuaeiwmﬁiwLLazmmzau Faduanunsaifiunmdsedsne
Foaaslunsuszneviviinaie sndudumilslunsussiiiunuadivesiainsaouiiioditng-
nsUsziliunalngldls OSLER (Objective Structured Long Examination Record)
Paelin1sUsziliunall objectivity, validity wag reliability Tagldnszuiun1senequitie wuiinig

AnupgUiuukasiitensusafiuliudregednou TUsedu 2 Audadudasesdeiu Wudu dauy
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v ao

19 ara. IS N1sUsEEIUNSALUAIL191n OSLER e AN UUS UNTR TN IZS N wnazuzis
WEeUINNER

nUszase

v o 1A Haw ¢ A o o a v v A ) a
ﬂqiﬂﬂﬂqﬂﬂaumjﬁﬂﬂiga\‘]ﬂL‘W@I‘lfmiillﬂqiaﬂsgLQJULGU'{L‘UWiQﬂULﬂEJ'JﬂUﬂ'ﬁUizLlliuﬂ\la

9

long case examination Tulseiiu

1. nannsUsELiU

2. Wvansussily

3. TmsswaringUszasAlumsussilinudaziinte
4. inagin1siiaziuulaznsAna

5. N30 IIANTSIAlANIRIIULAE Y

nann1sUsZLiy

mMsUszfiuunmeUszatulagdsnnsaeu long case examination Ingld357idnudas
1197 OSLER Hu fignuszasdiflovszifiunuaninsnuasiinusunmgussiusedinyuarusse
e Tumsguadiaelunsufoii lesausaussdainugmsdomsteiulasuasyaains
MINsunnd RARReUIY N13M5I9319ME MsdsmsIRALAY N1sguasnudiienuUeATIL A3
Snwfihededed warufnulmniulunsuitamassitag uenainddianunsaussdu
AwanIsalusuressAua v deyafiinannuas ey Feanunsauansiseuannsaluns

wistnSeuazsouinaentInlaniey

Wadan1sUsziliu

1. Presentation of history

1.1. Pace/clarity

1.2. Communication process
1.3. Systemic presentation
1.4. Correct facts established
2. Physical examination

1.1 Systematic and technique
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Correct findings established
Appropriate investigations in a logical sequence
Appropriate management

Plan of treatment

Radiation planning

Clinical acumen

Bnsuazinguszasdalunsussliaudazinde

1.

1.1.

1.2.

1.3.

1.4.

[N

Presentation of history
Pace/clarity Uszifiumsdoamsseninaummegidraouuaziae
Pace - Usgiiudamign1snauasn1sngnnnee 1My ay
Clarity - Usziflumnudmauveaiondildun anunsauansdeymvesithela
Communication process Usziiiun1sdeansszninaunmdgitrasunaziiae
- MsUszdului auﬂiiumiﬂuaaummaaslsusuamamiﬂiumewmmﬂu
Yoz AumduImegiinaoudeans/wuzihiiieiTeansdsnsraifisidy, wun
NINM3nY waziesaivndidedldiunsaiefaduaznainadsmesnsas
9@ (Fatef 3 uaz 4)
Systemic presentation UizLﬁuﬂﬁigaaﬂiﬁzﬁ’jﬁqLLW%S‘&TL%E{@ULLazﬂiiumimaaU
- Usziflunnwansnsalumstiauedeyaangiaefiddny ldegnsydu 1u
seuu Wilade lunanfiside
Correct facts established nssunsANaBUUsBEULNNE AU

§ Y vV =

- unwndfidhaeudianuannsalunsliteyaiignieaievrinAniesziile

Y Y

as AsIALsUkaEShwldegeliussanSamuazmanganluuunnnaLLN

=b.

ign
9
Physical examination_nssun1sAsaeudunakazUssiduinmdgidnasy
2.1 Systematic and technique

- Systemic : FunatunaunInTIITNEegLdusTUY

- Technique :

[y . Y a o a a [y
- d@91nA psychomotor skills (MAWENWEY WHANTIUNNEINY
AUANTA lunsufurnu)

- dunaanudulavewnndiiaeulunsufiadsegue
- funnaiiruni (vindidiule wnswansylae) veaumndgidasy

Ty nsUURsagUe
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2.2 Correct findings established : wnnéElinaaunsIITINElaNaTIgNFARY ATUEIU 3
AudAglunsuidamigUagla

3. Appropriate investigations in a logical sequence

- ﬂiillﬂ?i?’]ﬂﬁ@UUiZLfIUWJ’]iJﬁ"IﬂJ’Wiﬁ“EJQQLL‘W‘V] (IZ:\JIJL y’]ﬁ@UIUﬂWiﬁQG}TJ%LWZJLG]@JI@EJEJ’NO?‘IG]EN

fanumngay Ianudasnde wazdesUssdivlunuanuduaiazAldinesuee

- aunsaUsediuluiide 1.2 Communication process siumela wWudunanislvigdaed
drusiulumsenaulalunissunisnsiatiuiy, denan1sesuienauselevivadnisnsiasiudnluny

U7 edunanisesunetuneunisnga (usu

Y v

- mslifeyaiuintuummsdidraeutiu nesunisauaeuisassiudesdinstmunuagen
asfulidamiiud Saglideyadiulmuiiniia
q. Appropriate management
4.1 Plan of treatment : nssuNsANgUUsTULMEN1aeuluAuALaINnsaluN1TIg
uHuNsSnwTignAes wnzay uazdataulneddaieiedugudnans
4.2 Radiation planning : nssuMsANaRUUsTluLImEda@aulumuANaInTatung
NeHUNTSNElaeSadlunnnszuIunig
4.3 Evidence base approach : nsuNsANasuUsEuundidaeulusuauaisaly

mﬁﬂmmmamawuam WANNZAUNUUTUN thay NMﬁﬂ%’WuVl’N’Nﬂﬂ’ﬁVlU’]LGU@ﬂ@

GUATGAY
5. Clinical acumen
. Uszdiunmsiuveawnmddiinaeuluaulminiy U anuleuan 1fenuaunsalunis

6 o o

ususIvdeyaiidfgundmszi dnaauanuddgueslagmligndes fuszdnsam 4
AEITatuNIIINYeyanviuade angauiuuIun way Inangiuniinnisiinweteatiuayu

wazausauilyminegagUaslugudnans

LNEUINNIS AR BUULAZNISAN R

. Case difficulty nM1simuaAueInevesiienimngeu

wUadu 3 sEeu

1. Standard cases : gUeil 1 Jgymn
2. Difficult cases : §Uaedl 2-3 gy
3, Very difficult cases : §Uagilunnndn 3 Ygymn

agalsfmudenudululangUiend 1 Jgymeradu very difficult cases 6
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= nssumsnuAeUdnaiimInnasaniuis 2 v azdediuaseglussduluu Tae
nsUsziiiuanuendevesthedesineuasy
° Grading and Marking
" Grading (performance grade)

wuadu 3 seeiu

P+ very good/excellent
P pass/bare pass
P- below pass

" AIUNIANARUABINRNTUI grade Tusaziite wasndntusesEy
grade 374
" Marking

unsirzuuulaesin @eesuienisliasuuumuzunini 2)

> NIsUMIANADULAREYITY (individual examiner) Aadlv grade war mark WALWVER
dhaeulmiasedunou Tedesnfinnsansiufunssunisauaeunviumis (co-examiner) tioasy
agreed grade and mark
. NAUTINTFRnGEY
" nawinsaeulairud 2 nedl (ihfuinasiladesnadivildiodnaoulain)
- Agreed grade > 6P -
- Agreed mark < 50

€Y v =

" ynaeuliriu Wiwwnddidrasuiileniaaeudeulaninss wasdoauaen

annvuaau nelu 1 wweu tasulinuasinsy aesaaudaululinld Tnglud

avisauasuLiioUnslulfaeu long case examination Tyip1u

n1susmsdanshildunnsgumeanu

1. assumsauaeu 2 viw Yssdliuwnmdfidnasuandisaandu 1 au

& v

> windidraeudedldaeuluantunsiineusuvesiies

2. owmsdumdddsnulunsazanduasdesiuiiaveuioudiie anwd iedesilelsinsudou
Wy Wwaneay

" e

- Wudheiilidudounnn weldusglunsufiinessdsnw
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- fthesadlasunsuusiuasligusesnsguilanluitiediaes uagdessuiiolunisaeu
NNTunoU
- gheredlleglunngings Nmnesaneuazinla
v & v ~ ~ P P P ) ) % o Ao
- 2 ululemsesinan1snsiaNasuaIu WSauNarSUNTSNEIAI8SIES N
a
RN

- aunsalinssumsauasudLnanisaiuaslagunisaununlaegatnou

a

- 1AT99H0N15NTIATNNBRUFIU

b

a

- figunsadlunisgnn imaging
- JARUNIABTHALTTUUNITINUAUNTRIE
AwugtdmIunIIunNsANEa
- hanuidnuazwseuUislunshiveyaduunmdaey
- AnwdeyaveUley
- Anwhanudilalunisiinzuuy saudenaeinisaeuliniu
N35UNIANABULAAZYINU (individual examiner) #oslit grade way mark wAKNNER
aoulViaseAuneu Teresunfiansaniiufunssumsnuaeudniumils (co-examiner)

Lﬁlaagﬂ agreed grade and mark

nshirgluuAsIisEIUANEINME VI UIENTIERRE UMY

- nssumsauasusedlidadmenieudlvdoyadiunmdiasusiss 1esin
msaeuifesmIUssfiunsruaums arwanansa wagnsuAtammaesiag

Taosa TnedeanslilndidssiunsinulunefiResanniian

- lawa$aAunszuauns long case examination laifowudsnadeulsiunmes
#OUNTIU

- ms feedback Fufugafilavesnssunsnuaey uiduwggidnaauU o
APanBE9Buse (critical error) aazdsnaideseriaeldlusuian aunas
3¢ feedback wAwnmdiidrasulinu

- dawvuussdiud era vesantuiidnaouidsaunausdsnuifiofinnsuna

saausiall
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TUADUN"TABY
N T} v o
yanatagluviasday unummuti 1N
RGN - 9ulsEiRRgIteaiugUleianuadsawnundng | 60 Wi
i
- pseiveya
*unAliTeayarisiliannnunaaya
NITUNMIANADY 2 Wngiinaau 20 -30 U1
vinugUae - FnUTE IR 15I9319NY
wnndridnany - HoanswazuuzidUaglunniu 1wy n15dansIa
- a Y o & [ [ a
dWANEInTwuaznsihw (wanensinwm wad/
Hai19ABIrRINTANETE NsEUIUMITIMLAgNTANY
$ad ) us
N3TUNIANADU
- IvdayaLiiudn(nil) Wunan1samTIaLiuLAY
- dunanisel uwag Ussuunndidnasy
AT GEN - Sty deyaliiuiy Tinsevideyariavan | 15 Wi
*unAlayariuiliannnuvataya
NITUNMIANADY 2 Wngiinaau 30 W

Vi unndidnasy

- pAUTIetoyaNdAURIEUY |AIIUNUNTINY
TA859Y BAYINLEUNITSNYLAYNITRIESIADE19ATLD YN
- wanINISNElaensIRSNASNY (radiation planning

process)

N3IUNIANEADY
- Iidayadmiunsnaununisinwilagnisane iy
CT simulation image %38 plain film Dudu

- dunansel uwag Ussuunndidnasy
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1. F Gleeson. Assessment of clinical competence using the objective Structured Long
Examination Record (OSLER). Association for Medical Education in Europe (AMEE)

Educational guide No.9

LONG EXAMINATION RECORD

FUT e A udi
FOUi EXAMINER: oo
Fo-ana wAndaa : CO-EXAMINER: ...ovveurevrernereseeeeneenne

an1ununmdrasuiineusy :
N351N13ANABY (individual examiner) Aol GRADE luusiaziitonuane uazUsziial overall

GRADE waz MARK luiasadunsuinazlufiansandunssunisgauaaudnyinu (co-examiner)

GRADES MARKS (See over page for specific mark details)
P+ = VERY GOOD/EXCELLENT (60-80+)

P = PASS/BORDERLINE PASS (50-55)

P- = BELOW PASS (35-45)

ADDITIONAL COMMENTS;

Please Tick (x) for CASE DIFFICULTY

Individual Agreed Case INDIVIDUAL PAIR OF EXAMINERS
Examiner Difficulty EXAMINER
Standard OVERALL MARK AGREED | AGREED
. GRADE GRADE MARK
Difficult
Very

difficult




Figure 1. Long Case Examination Record (Adapt form OSLER)

PRESENTATION OF HISTORY

GRADE

AGREED
GRADE

PACE/CLARITY

COMMUNICATION PROCESS

SYSTEMATIC PRESENTATION

CORRECT FACTS ESTABLISHED

PHYSICAL EXAMINATION

SYSTEMATIC AND TECHNIQUE

CORRECT FINDINGS ESTABLISHED

APPROPRIATE INVESTIGATIONS IN A LOGICAL
SEQUENCE

APPROPRIATE MANAGEMENT

PLAN OF TREATMENT

RADIATION PLANNING

CLINICAL ACUMEN
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Figure 2. The long case examination MARKING profile.

EXTENDED
CRITERION
REFERENCED
GRADING SCHEME

EXTENDED MARKING SCHEME

P+

80

Outstandingly clear and factually correct presentation of the
patient’s history, demonstration of physical signs and organization
of the case management. Clearly a candidate displaying
outstanding communication skills and clinical acumen. First class

honors.

75

Excellent overall case presentation, communication skills,

examination technique and demonstration of the correct facts and
physical signs of the case. The candidate may even display
outstanding attributes in some but not all measurable criteria. First

class honors.

70

Excellent in most respects of overall case presentation,

communication skills, examination technique and demonstration of
the correct facts and physical signs of the case; Also excellent
communicator and demonstrates the ability to investigate and
appropriately manage the patient with a very well developed

clinical acumen. First class honors.

65

Very good overall presentation covering all major aspects; few

omissions, good priorities. Very clearly an above average candidate
in terms of communication and clinical acumen. Second class

honor, division 1.

60

Very good in most respects of presentation and communication

but not in all aspects. However, a good solid performance in most
areas assessed with a well developed clinical acumen. Second

class honor, division 2.
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55

Good sound overall presentation and communication of the case
without displaying any attributes out of ordinary. The candidate
displays an overall adequate standard of examination technique.
The patient’s problems are identified and a reasonable

management outline suggested.

50

Adequate presentation of the case and communication ability.
Nothing to suggest more than just reaching an acceptable standard
in physical examination and identification of the patient’s problems
and their management. Clinical acumen just reaching an
acceptable standard. Safe borderline candidate who just reaches a

pass standard.

a5

Poor performance in terms of case presentation, coommunication
with the patient and demonstration of physical signs. Inadequate
attempt at a clear identification of the patient’s problem. The
candidate may display some adequate attributes but does not

reach an acceptable pass standard overall.

35

Veto mark.

The candidate’s performance in terms of case presentation, clinical
and communication sills is so poor that the standard required is
not even remotely approached. Quite clearly this candidate

requires a further period of trainings.
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AdaNIsaUUTEEiuANNUg NS ETNYY uazuiEaIne

v

gu1ANSIESnuazuzSINewisUssmdlng

NANNSUALIAANA

mufanAuEnvLazuz i wisUssmalne Tidavivdngnanisiineusy
wimglszithuiiodivhsuansanuimnutunglunmsussneuindnnenssy muniedsnviney
U159 aTUUTUUT WA, 2555 Aazaynssunsinausikazaeuauiautiuglunisuszney
AN (erla.) aunAussdsnuuazuzsinewisssmelng e mualiunmduszdinud
AruansaUfRnunsdiuidEinwm fe Sanuifugumnedidine warunddnelulsaudeingg

Tnguszasnn1sUszliunan S NugIUN1esIdsne wasuziseinen

U

gnUsuiliudeslianuiiugunesad@snu wasuzsainen dmsulsauaisaineegisgnies

eXp

Watansusziy
ﬁmm%ﬁugmw%’qﬁ%’ﬂwﬂu‘liﬂmL%q ( Clinical radiation oncology) Tugusinaqssil
Natural history
Definition
Etiology
Principal of molecular biology
Epidemiology
Spreading of tumor
Grading of tumor
Method of investigation
Classification of tumor
Staging of tumor
Tnsnsounqungulsaudeaolud
1. Skin cancer
-Basal cell Ca, Squamous cell Ca

-Malignant melanoma
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2. Alimentary tract cancer
- Esophagus cancer
- Colon cancer, rectum cancer anal cancer
- Stomach cancer
- Hepatobiliary tumors, pancreatic cancer
3. Head and neck tumor :
- Oral cavity : Lip, buccal mucosa, tongue. Floor of mouth, gum, hard palate
- Oropharynx : soft palate, tonsil. Base of tongue
- Nasopharynx
- Hypopharynx : pyriform sinus, post cricoid. Posterior pharyngeal wall
- Larynx: supra glottic, slottic, sub glottic
- Salivary gland
- Sinonasal cancer
- Thyroid cancer
- Management of the neck and the unknown primary site
4. Eye tumor :
-Tumor of lid and conjunctiva
- Intraocular tumor, lacrimal gland tumor
- Retinoblastoma
- Melanoma
5. Respiratory tract cancer:
- Lung cancer
- Mediastinal tumor
- Thymoma
6. Breast cancer
7. Cancer of endocrine glands
- Thyroid cancer
- Cancer of adrenal gland
8. Gynecologic cancer
- Carcinoma of cervix
- Endometrium
- Ovary, fallopian tube

- Vulva and vagina
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9. Genitourinary cancer
- Testicular cancer, scrotal cancer. penis
- Kidney and urethral cancer
- Bladder and urethra
- Prostate
10. Bone and soft tissue tumor
- Osteosarcoma, Chondrosarcama. Fibrosarcoma,
- Multiple myeloma, plasmacytoma
- Ewing’s sarcoma
- Giant cell tumor
- Metastatic bone tumor
- Soft tissue sarcoma
11. Central nervous system (adult and pedriatric)
- Primary brain tumor
- Glia cell tumor : gliomas, astrocytoma, olisodendroglioma,
- Pilocytic Astrocytoma
- PNET : medulloblastoma, ependymoblastoma
- Pineal tumor
- Ependymoma
- Metastatic brain tumor
- Spinal cord tumor
- Benign central nervous systemic disease
- Craniopharyngioma
- Meningiomas
- Pituitary adenoma
- Acoustic neuroma
- Arteriovenous malformation
12. Rare benign brain tumors
- Chordomas
- Hemangioblastoma
-Temporal bone Chemodectoma
13. Hematologic malignancy

- Malignant Lymphoma: Hodgkin lymphoma, non-Hodgkin lymphoma
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- Leukemia
- Polycythemia vera
- Multiple myeloma, plasmacytoma
- Extramedullary hematopoietic
14. Common pediatric solid tumor :
- Neuroblastoma
- Wilms’ tumor
- Teratoma

- Soft tissue and bone tumors

- Retinoblastoma

Fidnaeu: wmdusedndnul 2 veananidu
ANWULNNTARU: VodaU MCQ 91U 50 98 Tunan 1-2 97l

PNANEDU: UTTUIULABUN21 UINISHNBUTY

L3 a
LNUNNITUIBIIU:
o finapusaaaulinzLULINNNTWSOWINTU 60%

o nsmaauluttusesseaauluilulneld
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A1ANUINT 10

o Ao <

wanilunistlnausudinsulnngduseantnuanv1sedsnunasiziseIne (Radiation Oncology)

v Ao o

wanansIvnSedsnwdmsuumdUseitnuann$idsnnasuzsainen(Radiation Oncology) N3
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) arwdiunisduineimansmaunnd
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Physics & Radiobiology @mﬂmmﬂﬁ 2-3) (MANgRVe3
319 IN8AY)
3) Clinical Oncology ﬁaﬁmmﬁlﬁmﬁﬂmmLéﬂuﬁaa Natural history
Tnwazidon lunvSiinuveslulsandlng wazuziSuwindug uay
Tuisos
1. Definition
Etiology
Epidemiology
Tumor spreading
Tumor grading
Method of investigation
Classification of tumor

Staging of tumor

v o N o RN

Prognosis
10. Molecular Biology
11. Methods of treatment
12. wardue
a) Clinical Radiation Oncology
1. § Radiation effects rorloidauniuaziliosanumss
2. Sudnms, Feudd wavanunsoinumseine las¥ed
3. ansadenldinaianieiid@snwm lumsSnudiieusiay
AulApgumInzay
4. JHaunsngeauaInnsInyIvnead Bnslesiuuasslv
ns3nwitgnaesle
5. FIEmsUsziiunan1ssnwAanulsn
6. $IBnsfumdeyauaziinisinyivedsaussninisens
MsunnEuasynadug egnanzay
7. FBmaivieyavesiiieinweraduszuu (data
registry) Ingldneuiunasuazaiunsanumulgdaula
8. $Emssnwidemaliadugaesiidinw 1wy Advanced
simulation technique, Stereotactic radiosurgery and
radiotherapy, SBRT, IMRT, VMAT, IORT, TBI, Particle
Beam therapy, IGRT Dudu
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2. aAnuaEsauuRunuEshm

2) AUNs0RTIAazATATBLZIS sz uIS UL e
3) AT IANITS NS AL TNV UITAe S IA Lo
4) anusadnUszifwazasasamediiefulunese waglddadnsunis  Snw

mesidnaontuudanaandeyanle odnausluadda uag  I9WNUNT
Shwesededamunzay
5) aunsadeusgnukaznsandeyaluniiuuseiinsshuitiemead

SUNIT18ALLDUAVDINTANNUAVBULYA LATDILD AL IANITINEN

My 34

6) aansovihinonsmeadinw wu lduslungiSenuegn Beyuegn  uaz
Bug ¢

7) annsalimuuzimeadne uwmdly uazyaainsmansuwmed uag

Fonmsinwithsusifeiiviedng danuinwle

8) ansolvidUEnunazuuziifaiulsauzds Bnsfnwmieded wanisinw
waznataAss Tuensguanuedlituiineuasgifose wanzay

9) annsaUsziiung warfnnumansinvmiedd saeddagmdled  ms

nauudvedlsals

10) 1119009 UKALS N INALNTNTAUINNNITS N M95IE Lo
11) anunsadsreiisuzsuiionsinviiufuldegramungan
12) a111503AN5TUAUTUNISAUN M98V LAY wastaaiusunsI8INSIELe

snsIansUesiuansiudunssdnmaeldangdae

2. RAANTITNIAIUSTIATNEN
1) 2D Simulator planning agees 50 $18/Manans
2) 3-D Conformal Radiotherapy 8g141ag 200 518/MaNgAS
3) IMRT/VMAT agatiay 50 $18/Mangns
a) Image verification 08191y 50 sw/wé’ﬂqm
5) Brachytherapy-intracavitary (2D/3D) ag4tioy 40 58/90NgAS
6) Implantation %38 Intraluminal fduswWdunNAn1TalnIeyiLes 9819 Use
2 Nangns
7) TBI/TMI (ldwsiudungnisel) sghades 1 518/vangns

8) SRS, SRT, SBRT (fldusudunanisal) egedes 2 518/4angns
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9) 3uq Wy IORT/ TSEV/TLI
10) Counselling/ Truth telling 8&eae 2 518/ MaNgAS
11) Radiotherapy consent 8e4ua8 2 518/ MaNgns

3. 7%1 Radiation Therapy

I ¥

fanuiuaviinlamaildnduas¥ised MneitesiuTadsnm

1) Radiation Dosage and Units A8333n%8 uaz1vemtene fldly s
AMUUAYUINTIFNLY SNWNSINNIAIUTENUTNEI DI NISATUIN YU

993 FUAZUUUNDTU A1T19AIRNN

1.1 Units of radiation dosage

1.2 Factors affecting intensity of radiation

1.3 KV, mA, Distance, filtration, Time

14 Dosage in radiotherapy Exposure dose or air dose, skin
dose, factor influencing the percentage of backscatter
tissue or tumor dose

1.5 Absorbed dose

1.6 Percentage depth dose

1.7 Factors affecting the percentage depth dose

1.8 Exit dose

1.9 Integral dose

1.10  Isodose Chart

1.11  Biological dosage

2) Radiation Therapy Equipment L3guiiignfiuiasesiiilauaginiesile
wisadldlunsufiinissidsnunegnanldlunissnwlsald saums
YY) (v Q‘d‘ =1 I3 4! ) % & 4‘
a5 NusumSaMduselowd Fainunly Tunnawnng wazip3ag
Usznou 1nIeslle 2183sdulineee ag1vazden Laawus
wsailoanesadidu Useinm saseluil
2.1 Simulation

Conventional simulator

CT simulator

MR simulator

Respiratory monitor devices
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2.2 Teletherapy fpu3euslATilas199 119310 Generator Wag

Radioisotope F3nnalnnisvinunisiiniideSsduay

drulsznoune wazauautmlunsldau lown

Teletherapy 40-100 cm FSD or SSD

- Superficial radiation , Orthovoltage radiation

- Megavoltage X-ray 1A Co-60 Teletherapy Unit.

Linear accelerator

- Particle beam therapy Wiy Electron, Neutron |

Proton Wag Heavy ion therapy 314‘]

2.3 Brachytherapy fipaisgusnuiilnsedviia
- High Dose Rate (HDR) Source
- Medium Dose Rate (MDR) Source

- Low Dose Rate (LDR) Source

[

390 Brachythrerapy treatment #1137 TauUsld Uad Uaidy

35n15ld ATAWIN WATNATIALINITINY bAA

1. Surface mould

2. Intracavitary/intraluminal Brachytherapy

3.

Interstitial Brachytherapy

24 p3esUsEnaUMIRNessd@uing1ee taun

Collimators (Fixed/Movable)

Beam direction pointer

Front and back pointer

Pin and arc

Isocentric beam

Immobilization devices

Beam modification L3y

Shielding

Beam Flattening

Tissue Compensator, Electronic Tissue
Compensator

Wedge Filter - Wedge Angle, - Hinge
Angle, Dynamic Wedge

Multileaf Collimator
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- Tissue equivalent material (bolus)

Techniques of Radiation Therapy
3.1 Simulation

3.1.1 Conventional simulation
- Positioning, Immobilization
- Treatment field, size, beam geometry
- SSD/ SAD technique

3.1.2 CT simulation
- Positioning, Immobilization
- Motion management LU swallowing,

respiration,

bowel, and bladder WDugu

Contrast media

Image acquisition and evaluation
3.1.3 MR simulation
- Image acquisition and evaluation
- Contrast media
3.1.4 Buf WU PET/CT simulation
32 Treatment planning for teletherapy
- Treatment field, size, shape
- Measurement of field size in various shapes
- Effect of body inhomogeneity lung, bone, soft
tissue
- 2D treatment planning
- 3D Conformal treatment planning
- Forward / Inverse planning
- IMRT/VMAT treatment planning
- SRS, SRT, SBRT treatment planning
- IORT treatment planning
3.3 Treatment planning for brachytherapy
- 2D brachytherapy
- 3D image-guided brachytherapy
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3.4 Dose calculation for treatment

Treatment, dose calculation and output
measurement

Isodose distribution curve

The production chart for treatment planning
Complete isodose chart for treatment planning

Dose Volume Histogram

3.5 Calibration and acceptance test

Commissioning test initial mechanical, radiation
protection, further mechanical tests

Radiation tests — Pin hole pictures. HVL and
trimmer problems, alignment of light and
radiation beams

Out put calibration

Periodic checks

3.6  Treatment Verification

Portal Film Verification

EPID (Electronic Portal Imaging)
KV/MV CT

KV X-ray Verification

Optical guidance technology

etc.

5. Clinical Oncology A fanuiineiulsauzizeludiu

1)
2)
3)
4)
5)
6)
7)
8)
9)

Natural history
Definition

Etiology

Principal of molecular biology

Epidemiology
Spreading of tumor

Grading of tumor

Method of investigation

Classification of tumor
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10) Staging of tumor

11) Methods of treatment

12) Result and Prognosis

13) Acute and late side-effects

14) Palliative care in oncology

15) Practice medicine in accordance with evidence based medicine,

medical ethics and patient rights (Institutional level)

6.  Clinical Radiation Oncology
6.1 Principles of radiation therapy
- Radio sensitivity of tumor and classification
- Factor effecting radiosensitivity such as cell type,
differentiation, Size of tumor, tumor bed, nutrition , oxygen .
time dose volume relationship. RBE, LET, OER
- Aim of treatment and indication, curative, palliative,
preoperative, postoperative, intraoperative radiotherapy
- Factors effecting the treatment: - cell type, stage of the
disease, general condition of the patient
- Tissue tolerance, criticality of tolerance
- Possible complication and sequelae, prevention of sequelae
- Expected end result and method to improve the end result
6.2 Treatment planning for cancer
- Imaging and target volume
- Imaging modalities, procedures and technology
- Disease oriented imaging
- Image handling in radiotherapy
- Target volume determination in clinical practice
- GTV, CTV, PTV and relevant ICRU recommendations
- Developments in imaging

Use of Simulators

Determination of beam quality

Radiation beam arrangement, determination of field sizes

Conventional fractionation and altered fractionation schedules
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- 2D radiation therapy, 3D Conformal radiation therapy and
IMRT, VMAT

- Stereotactic radiosurgery and radiotherapy

Intraoperative radiotherapy

Total body irradiation, hemi body irradiation

Choice and method of treatment techniques

6.3 Radiation therapy for cancer of specific organs
6.3.1 Skin cancer
- Basal cell Ca, Squamous cell Ca
- Malignant melanoma
6.3.2 Alimentary tract cancer
- Esophagus cancer
- Colon cancer, rectum cancer anal cancer
- Stomach cancer
- Hepatobiliary tumors, pancreatic cancer
6.3.3 Head and neck tumor :
- Oral cavity : Lip, buccal mucosa, tongue. Floor of
mouth, gum, hard palate
- Oropharynx : soft palate, tonsil. Base of tongue
- Nasopharynx
- Hypopharynx : pyriform sinus, post cricoid. Posterior
pharyngeal wall
- Larynx: supra slottic, slottic, sub glottic
- Salivary gland
- Sinonasal cancer
- Thyroid cancer
- Management of the neck and the unknown primary site
6.3.4 Eye tumor :
-Tumor of lid and conjunctiva
- Intraocular tumor, lacrimal gland tumor

- Retinoblastoma
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- Melanoma
6.3.5 Respiratory tract cancer:
- Lung cancer
- Mediastinal tumor
- Thymoma
6.3.6 Breast cancer
6.3.7 Cancer of endocrine glands
- Thyroid cancer
- Cancer of adrenal gland
6.3.8 Gynecologic cancer
- Carcinoma of cervix
- Endometrium
- Ovary, fallopian tube
- Vulva and vagina
6.3.9 Genitourinary cancer
- Testicular cancer, scrotal cancer. penis
- Kidney and urethral cancer
- Bladder and urethra
- Prostate
6.3.10 Bone and soft tissue tumor
- Osteosarcoma, Chondrosarcama. Fibrosarcoma,
- Multiple myeloma, plasmacytoma
- Ewing’s sarcoma
- Giant cell tumor
- Metastatic bone tumor
- Soft tissue sarcoma
6.3.11 Central nervous system (adult and pedriatric)
- Primary brain tumor
- Glia cell tumor : gliomas, astrocytoma,
oligodendroglioma,
- Pilocytic Astrocytoma
- PNET : medulloblastoma, ependymoblastoma

- Pineal tumor
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- Ependymoma
- Metastatic brain tumor
- Spinal cord tumor
- Benign central nervous systemic disease
- Craniopharyngioma
- Meningiomas
- Pituitary adenoma
- Acoustic neuroma

- Arteriovenous malformation

6.3.12 Rare benign brain tumors
- Chordomas
- Hemangioblastoma
-Temporal bone Chemodectoma
6.3.13 Hematologic malignancy
- Malignant Lymphoma: Hodgkin lymphoma, non-Hodgkin
lymphoma
- Leukemia
- Polycythemia vera
- Multiple myeloma, plasmacytoma
- Extramedullary hematopoietic
6.3.14 Common pediatric solid tumor :
- Neuroblastoma
- Wilms’ tumor
- Teratoma
- Soft tissue and bone tumors
- Retinoblastoma
6.4 Management of disseminated cancer and palliative care

6.5 Radiotherapy of benign diseases
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6.6 Palliative Radiotherapy
6.7 Radiation oncologic emergency
- Spinal cord compression
- Bleeding tumor
- Superior vena cava obstruction
- Etc.
6.8 Chemotherapy, hormone therapy, targeted therapy with radiation
therapy
- Mechanism of action
- Route of Administration
- Principles of treatment
- Neoadjuvant
- Concurrent
- Adjuvant
6.9 Radiation modifiers
6.10 Radiosensitizer, radioprotector, hyperthermia, hyperbaric oxygen

therapy

7. Related knowledge for Radiation Oncologist

1. Related alternative Medicine

2. Cancer-related rational drug uses

3. Cancer Registry

4. National Service profile: Cancer and referral system
5. Msysanmslumessd (gaianuan 4)

8. Related knowledge for physician
o e v § v 4 o ¥ A % a o 44' ] =
an1duiineusumsdalibnmduseatnuiinnuswasiininuglusoswialull
1. A3IYIVTTUNWNTUNNG
- AnuduussEnIwmdiugtie Msshwanuduvesilie M3

augIAIeluyaNTUNINTIITNY MIsnuliesrergaingvestin
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- myufoRderiieusnindnuardsanlasdiusn Tiud memony

wngfiunmsesdenthil msUssgmumuNanisinyitefiatsan

UFuUssiBmsinweseiiles Tednuddubesmaussloviiions

Anturnmsdseneuimdwnsnssy nslivineinsmamaunng

PEANAT AT ToTa13UIANUITEFIIUTUNITTINAIUNIINITUNNEY

Clinical Teaching Skills

Communication Skills

mMsUszifiunann nMsUFulInaunn nmstiesiuaandes uazaany

ANANYBINITINWINETUA

psAnTiiteguAIM MIUimsiunsiulunumsinymetuia

NS RITRTHICH POTIIGE

- finwruazIsnislunisAumdayasiien n93¥In1s (medical
literature) N34 internet

- M3UTEEIUNSANYIIYY A1T0ONKUUNITINY LagnlgIasalay el
Tunsgauiuran1sAne1ITum19Y

- msdnaulaludeyasiieg naniswimg wagmsthanuoaluanugua
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Entrustable professional activities

vangnssadsnynazusisaInen liimua Entrustable professional activities (EPA) §1u3u

22 S789N1599U

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

nsguasnyUle:
nsguasnyUle:
nsguasnyUle:
nsauasnyUle:
nsguasnyUle:
nsguasnyUle:
nsauasnyUle:
nsguasnyUle:
nsguasnyUle:
nsauasnyUle:
nsguasnugUle:
nsguasnugUle:
nsauasnyUle:

nsguasnyUle:

Lﬁaﬂaﬂamaﬂu;ﬂwmj (Central nervous System(CNS) tumour)
uzl59AsvELaYa1AD (Head and Neck tumour)

< £
L3 1U (Breast cancer)
uzt59Uen (Lung cancer)
UL59TLUUNAUALBIMNT (Gastrointestinal(Gl) cancer)
wziSaszuumaiutaane(Genitourinary(GU) cancer)
uz\593UUAUNLGEAR3 (Gynecologic(GYN) malignancy)

< < A . .
ULIITEUULLIALADM (Hematologic malignancy)
uzISINsTANUAIledageu (Bone and soft tissue turour)
uzt5aluin (Pediatric tumour)
nmsaawuuUsEAUUTEABY (Palliative care for cancer patients)
Isauilesandlalduzids (Benign tumour)
n15ldws (Brachytherapy)

Stereotactic Radiation Treatment; Stereotoactic

Radiosurgery(SRS)/ Stereotactic Radiotherapy(SRT)/ Stereotactic Body
Radiotherapy(SBRT)

AN AU ez satun s Ul Ty vesiUisuavdpuseu

A11: Medical Radiation Physics

Aug anudsvgavanuansatunsilUiduidymvesiUlswasdinusey

A1u: Radiobiology and Cancer Biology

nsiseuIINNsUTRkarnsimunsues: danuansalunmsimuinisiseus

[
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22.  myuiRaulndriuszuu: vinusuuarindniiedmneanudasaievesUoe
arvayuuwaziauAuAImNsRLaRUIBgmangay Tdusilunmsusidaunnsos
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[

nangnsIvrseditady (Diagnostic Imaging) dwsunnnduszanduedine

guiiuAeniu tumor imaging 1ne ultrasound, CT scan was MRI.
1. Ultrasonography
1.1 Basic physics wazndnmsilosiuvounios ultrasound
1.2 Clinical application, indication, limitation
1.2 Normal anatomy lunaw ultrasound
1.4 wanan1snafifineSaninetedie IﬂﬂmwwLﬁaaaﬂﬁuaﬁzuuai’mwhm 1)
2. Computed Tomography (CT scan)
2.1 Basic physics LLawﬁﬂmiL‘ﬁmﬁwadm%m CT Scan
Clinical application, indication. Contraindication, limitation
2.2 Normal anatomy %a&ai’msnmzuﬂumw CT Scan

2.3 ulanan1snsiafidnesanimetiadies Immammﬁaqaﬂsuaﬁzwa’a’mwiw] N CT scan
e

2.4 New technology in CT scan

3. Magnetic resonance Imaging (MRI)

3.1 Basic physics wazndnnisilosiuvannies MRI 1

3.2 Clinical application, indication. Limitation

3.3 Normal anatomy maaafmzm‘ssuuiumm MRI

3.4 Wanan13nsafiine1sanmeseine ImmawwLﬁaqaﬂﬁumiwuai’mwmﬂ NN MR

3.5 Fof Todevesnisniaeteeine diewFeudieufiunisnsin CT Scan

3.6 New technology in MR

4. MIRTIIAUSIERITAUOUY VesTEUURIBIEA1eY 1ay plain film, contrast study

4.1 Clinical application, indication, limitation
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4.2 Normal anatomy
4.3 Wanan13n31991876199 NlneSanmes1sine s laslanizilotwnannnnssadle
5. Image-guided aspiration, biopsy and drainage

Clinical application, indication, contraindication, limitation 983 procedure

nangasivvaansduadasdruuunndussintiuaiviidsnm

(Nuclear Medicine)
1. Basic Nuclear Medicine
1.1 Basic Physics
1.1.1  Atomic structures
1.1.2  Radioactivity
- Nature of radiations
- Artificial and induced radioactivity
- Characteristic of radioactive disintegration
- Disintegration law
- Half life
- Unit of radioactivity
- Carrier, specific activity
1.1.3  Photon interaction with matters
- Compton scattering
- Photoelectric absorption

- Pair production
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1.1.4  Production of radionuclides
- Reactor - produced radionuclides

- Accelerator — produced radionuclides

115 uazdu 9

1.2 Instrumentations
- Dosimeter
- Survey meter
- Scanner
- Gamma detector
- Gamma camera
- SPECT
- PET
- Well Counter
- Liquid Scintillation Counter
- Data processor and Computer
1.2.1  Semi conductor detector
1.2.2  Liquid scintillation counter
1.3 Statistics of radioactivity measurement
1.4 Radiation Protection
1.4.1 Radiation hazard and their control

1.4.2  Safe handling of radionuclide



1.43  Decontamination and disposal or radioactive
1.44  Maximum permissible dose of radiation
1.4.5 Radiation monitoring (Radiation safety instrument)
1.4.6  Laws and regulations

1.5 Radiopharmaceutical
1.5.1 Preparation and storage
1.5.2  Quality control
1.5.3  Selection, dosage, mechanism of action

1.6 LLaz?iuS]

2. Clinical Nuclear Medicine

2.1 Diagnostic

2.1.1  Functional studies and

2.1.2 Organ imagings (Static and Dynamic) on
Central nervous system
Cardiovascular system
Cardiovascular system
Respiratory system
Gastro-intestinal system
Genito-urinary system
Skeletal system
Hematological system

Lymphatic system

151
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- Endocrine system

- Miscellaneous : - tumor, monoclonal antibodies tumor, infection etc.

2.2 Therapeutic i clinical application, indication, contraindication, complication 84019

$hw e radionuclides UM9AY 11 131, Sm-153, P-32, Au-198 etc.
3. Skill (Technical and Judgement)
3.1 Usage of Radiation Detector
3.2 Radionuclide selection judgment for each examination
3.3 Image interpretation

3.4 Protection and elimination of radioactive agents
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AANWINA 11

Radiation Oncology Entrustable professional activities (EPA)

AN59RSLAU EPA

[y

58U 1 (L1) = wnmdUszdinudianudnuesiuguiimnaudmiuumdmanstafinuasumeiumaiuyuinesud

A 2 (L2) = wimdusgdntnuinsiiens wazanunsaufuRnuldegramngaunielinisniunuvedananse

526U 3 (L3) = wwdUszdiudiniandeud uasdidnenin aunsaufoRoulfiosnsldnstuuzvssenansd

53U 4 (L9) = wwdUszdrtuiinigFeus uazanansaufoRnuldies nelussfuiimnzaudmiuumeuszsiuiazaumsnwnagiudidas/eysin
Uns

53U 5 (L5) = uwmduszariudinmsiGeuslandu uaziidnenim asnsaufoRauldmilouunmdsdsnuniivszaunsal uavanansaaew/menonanuiin
i

a § v 1
LUTTAUNSAUUBENI

frgalun1sng

R1 = wnndUsesntutudd 1

R2 = wwndUszsntududd 2
3

R3 = WngUsEaUusuln
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1. mygquaingihe: ilesenauelugvg (CNS tumour)

EPA1 nisquasnengioe: iiasananss luglnal (CNS tumour)

Patient Care n1sguasnugilas

32AY 1 32AY 2 seAU 3 seAU 4 520U 5 nsewaun1s  nasusuiuwa R1 R2 RS
SEUT
. dnuseiRn * gniszIR A9  afunguwInele |« adunauazldan * ¥iN5398 e ms5auglu | * Workplace L/ | L3 | L4
\zndasuaz SNMEENanBEn | MSINEIVMAnN uaz wuzi Az needsinla F#07UN15939 :sa:(eescjsment L2
M3I9379ME WASYIINIIAUNE MaGaandu 9 KUINNNITINE * WA | MSERUAA | . MCQ, MEQ,
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2. mi@,uasﬂmé’ﬂaa: PI5IATHZLAZAIND (Head and Neck tumour)

EPA2 nmsquasnengilos: wzisefsseuazanae (Head and Neck tumour)
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3. maquasnedilie: uzi5ud 1w (Breast cancer)

EPA3 nsquasnungilis: wzi5adus (Breast cancer)

Patient Care n1sguasnugilas
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4. msquasnudihie: uzi591/oa (Lung cancer)

EPA 4 n1squasnengilie: uzSelen (Lung cancer)

Patient Care n1sguasnugilas
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5. ﬂﬁ@jlmiﬂkﬂé}‘ﬂ’w: VLITITTVUMAUAUDINAG (Gastrointestinal(GI) cancer)

EPA5 nsquasnengilis: wzi595zUuNI9LAUDIMNS (Gastrointestinal (GI) cancer)

Patient Care n1sguasnugilas
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0. mi@,uasﬂmé’ﬂaa: ll3!5Q‘J%‘]J‘]J“VHQ!,ﬂu‘ﬂf’fﬁnz(Genitourinary(GU) cancer)

EPA6 nsauasnengiig: uz5eszuuneanilaans (Genitourinary (GU) cancer)

Patient Care n1sguasnugile
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7. mi@,uasﬂm@ﬂ’m: VSIINTLVUAUNUTAAT (Gynecologic(GYN) malignancy)

EPA7 nsquasnengilig: azi5eszuuduNugans (Gynecological (GYN) malignancy)

Patient Care n1sguasnugilas
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8. mi@,uasﬂm@ﬂ’m: VZITITTUUNALDDA (Hematologic malignancy)

EPA 8 nsquasnengile: azi5eszuuliaiden (Hematologic malignancy)

Patient Care n1sguasnugilas
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9. mi@,uasﬂmé’ﬂaa: uzmﬂiz@,ﬂuamﬁmﬁaaau (Bone and soft tissue tumour)

EPA9 nsquasnengile: aziSenszquaziiiaiinaay (Bone and soft tissue tumour)

Patient Care n1sguasnugilas
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10. myquasnifihe: uzi5aduan (Pediatric tumour)

EPA 10 nmsquasnmgiag: wziseluan (Pediatric tumour)

Patient Care n1sguasnugilas
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11. myguainugihe: msquanuuilszAulszaea (Palliative care for cancer patients)

EPA 11 n1squasnengiae: n1sauawuulszAulszaag (Palliative care for cancer patients)

Patient Care n1sguasnugilas
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12. myguainufihe: Tsailesenililsugi5a (Benign tumour)

EPA 12 nisquasnengioe: Tsailinsandililanz5e (Benign tumour)
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