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1.2 @svinen
- ANUINIINUES TIN VBB TE TR UBITNNY
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- flenufugudundaineniatueniilidnw
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Redesiuihsuzise inengsmans daomans
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a3 YEnansNYL Lavdun
2) faruditugiumaiiang 32368 wasnstlestudumsnennied (@s
ndngnildnanaeandesluFesasiding Medical Radiation
Physics & Radiobiology gaiAnuAINg 2-3) (M8NgmsveI v IMends)
3) Clinical Oncology ﬁaﬁmmﬁlﬁmﬁﬂiﬂmL%faiuﬁaa Natural history
Tnwanidon TunsSinuveslulsamealng wazuziSuindug wagly
o3
Definition
Etiology
Epidemiology
Tumor spreading
Tumor grading
Method of investigation
Classification of tumor

Staging of tumor
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Prognosis
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10. Molecular Biology
11. Methods of treatment
12. uagdue

4) Clinical Radiation Oncology
1. § Radiation effects Aiaiilaidaunfuaziilosanuuisy
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9 awnsalesiunazinwinaunsndouannssnunessdle

10)  awnsodwioftheuzfafiensinuifuisldegiavanza

11 ansodamsdusulumsdum aseaey v wasdestudusmean
$9Eld uvsnsdanisilestuanstuiiunSsafndoldangiae

3. AAANTIINATUTIATNEN
1) 2D Simulator planning 8813ty 50 $18/918NgAT
2)  3-D Conformal Radiotherapy 8&141a8 200 $18/96NgAT
3)  IMRT/VMAT agidey 50 $18/4angns
4) Image verification 8g1atiey 50 $18/Manans
5) Brachytherapy-intracavitary (2D/3D) ag13tlee 40 T8/MANENS
6) Implantation %38 Intraluminal ddusudunanITAINI0ILeY D81
ey 2 viingms
7 TBY/TMI (ldwsiudaungnised) sgates 1 s18/v8ngns
8) SRS, SRT, SBRT (fldusudunanisal) egnies 2 518/4angns

9)  Buq Wu  IORT/ TSE/TLI
10)  Counselling/ Truth telling »814tio8 2 518/ NANgNS
11) Radiotherapy consent 9g14tia8 2 518/ ‘1/15?1@@5

4. 391 Radiation Therapy
fanufuazitnlameiidnduazdifed Meadesiuedinm
1) Radiation Dosage and Units ﬁaﬁﬁﬂ% wavAvemienie Al
nMsfunrue SRl Shvimaiaussneuiiiiendes nsdun
VUAVDITIFLATUUUNDTU MIT19AIANE
1.1 Units of radiation dosage
1.2 Factors affecting intensity of radiation
1.3 KV, mA, Distance, filtration, Time
1.4 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
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2) Radiation Therapy Equipment L%uifﬁmﬁ’uﬂ%aﬁﬂLﬁmt,azm%"aqﬁa
widadldlunmsufiRnnssedsnwmnedneiliflumssnulaald sauvisans
futunsdnduuselewd Faiunld Tumwnnd wasin3asszneu
winsle medaduiindineg edvazBen Tnouvuedesiiennsseddu
Usziam fasioluil
2.1 Simulation

Conventional simulator

CT simulator

MR simulator

- Respiratory monitor devices
2.2  Teletherapy éfaﬂﬁauﬁm‘%aaﬁa@m‘] 79910 Generator uay
Radioisotope $annatnnisvinaunislininssduay
drudsenausneg wazanantalunisldnu leuwn Teletherapy
40-100 cm FSD or SSD
- Superficial radiation , Orthovoltage radiation
- Megavoltage X-ray oA Co-60 Teletherapy Unit. ,
Linear accelerator
- Particle beam therapy i Electron, Neutron |
Proton Wag Heavy ion therapy ﬁlw]
2.3 Brachytherapy Asaisgusnuiuilnsedviia
- High Dose Rate (HDR) Source
- Medium Dose Rate (MDR) Source
- Low Dose Rate (LDR) Source
fﬁﬂ Brachythrerapy treatment 149 TouUslY 198 Uoidy
35015l A LaznatABInIsInw e
1. Surface mould
2. Intracavitary/intraluminal Brachytherapy
3. Interstitial Brachytherapy
24 p3esUszneuntsaneyadudinmne leun
- Collimators (Fixed/Movable)
- Beam direction pointer
- Front and back pointer
- Pin and arc
- Isocentric beam
- Immobilization devices
- Beam modification Lt
- Shielding

- Beam Flattening
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- Tissue Compensator, Electronic Tissue
Compensator

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

- Multileaf Collimator

- Tissue equivalent material (bolus)

3) 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 L% swallowing, respiration,
bowel, and bladder Wudu

Contrast media

Image acquisition and evaluation

3.1.3 MR simulation

Image acquisition and evaluation

Contrast media

3.1.4 Huq wu PET/CT simulation
3.2 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

3.4 Dose calculation for treatment
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- 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 Aa fianuiineaiulsauziseludiu

1) Natural history

2) Definition

3) Etiology

a) Principal of molecular biology

5) Epidemiology

6) Spreading of tumor

7) Grading of tumor

8) Method of investigation

9) Classification of tumor

10) Staging of tumor

11) Methods of treatment

12) Result and Prognosis

13) Acute and late side-effects

14) Palliative care in oncology
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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
- 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

18
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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 glottic, slottic, sub slottic
- Salivary ¢land
- 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
- 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
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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
- Ependymoma
- Metastatic brain tumor
- Spinal cord tumor
- Benign central nervous systemic disease
- Craniopharyngioma
- Meningiomas
- Pituitary adenoma
- Acoustic neuroma

- Arteriovenous malformation
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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
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
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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 Msysannslumessd (gaianuan 4)

8. Related knowledge for physician
antuilnovsumsdaliunmdussiduiinnuiuesiainusludewiolud
1. 2338IUTTUNWNITUINNG
- AnudussEnIwmdiugtie Mmshwanuduvesilie ms
BUIAYIEUEBNTUNINTININ Y MISNwIITTEEgATINe YRt in
- myufoAreriieusnindnuardsanlasdiugn ldud mssenu
wimgfunnsestenthil nsUszunumuRansiny Lt
UiuussiEmssnuwegdeiiles detaudsluFomaussloviiion
Aetuarnnisuseneuindnnsnssy mslinineinsymansunme
PE9ANAT waE ToNA1TUINUATEFTIUINNTINNUN NI TUNNE
Clinical Teaching Skills
Communication Skills
mMsUszifiunaunn MsUFulganunn mstiesiuanandes uazaany
ANAYBINTSNYINE TR
5. asAnsiitequaw msuTmssunsiuluaumsineneua
6. MIAnwIRNIALAIEAULDS
- yinwelagIsmslunsaumdayanieg mMe3vnig (medical
literature) N34 internet
- A3UTEEIUNSANYIAYY ATOONRUUNITINY Lagnsldiasagaly
NNYDUTUNANIIANYITUAIN
- msanaulaludeyasiieg naniswimg wagmshanufialuanugua
AiVeld
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Entrustable professional activities

wanansSdsnukazuzisine lanmue Entrustable professional activities (EPA) §1u7u 22
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16.

17.

18.
19.

20.

21.

22.
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Lﬁaaanamaﬂwﬁm (Central nervous System(CNS) tumour)
uz159AswELaza1ne (Head and Neck tumour)

W15 U@ (Breast cancer)

uzi5eUon (Lung cancer)

NLFITTUUNLAUDINNS (Gastrointestinal(Gl) cancer)
yziaszuumaiudaane(Genitourinary(GU) cancer)
um%aww%uﬂ’uiam? (Gynecologic(GYN) malignancy)
uziSaszuuiaiden (Hematologic malignancy)
MBL%QﬂiSQﬂLLazLﬁaL?jaéau (Bone and soft tissue tumour)
uzi5eludn (Pediatric tumour)

nsgualuulsyAuUsEAB (Palliative care for cancer patients)
Tsauffoseniilallduzids Benign turmnour)

n15LEws (Brachytherapy)

Stereotactic Radiation Treatment; Stereotoactic

Radiosurgery(SRS)/ Stereotactic Radiotherapy(SRT)/ Stereotactic Body
Radiotherapy(SBRT)
AX3 ANUgeIvgLazauausatunsihluldu TgvnvesiUlsuardausounu:

Medical Radiation Physics

Aus anugevguaranuansatunsihlUlduidymvesiUlsuasdinuseunu:

Radiobiology and Cancer Biology
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Course Content and Study Plan

Medical Radiation Physics

For Residents in Radiology

Academic Year 2016

Organized by
Thai Medical Physicist Society
Royal College of Radiologists of Thailand
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Medical Radiation Physics

Course Contents

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

Basic Nuclear Physics (2 hr)

Interaction of radiation with matter (2 hr)

Production and quality of x-rays (2 hr)

Radiation quantities and units (1hr)

Radiation dosimetry systems (1hr)

Basic knowledge of medical computer and applications (1hr)
PACS (1hr)

Diagnostic x-ray equipment (1hr)

Concept of image quality (1hr)

A.
Dr
Dr
A.
Dr
Dr
Dr
Dr
Dr

Pachee

. Puangpen

. Anchali
Chirapha

. Puangpen

. Thanongchai
. Thanongchai
. Anchali

. Napapong

Basic principle of conventional, digital imaging and image registration (2 h) Dr. Napapong

Fluoroscopy (1hr)

CT (1hr)

MRI (1hr)

Basic principle of ultrasound (1hr)

Radiotherapy equipment (1hr)

Introduction in radiopharmaceuticals (1hr)
Radionuclide imaging: SPECT, SPECT/CT, PET/CT (2 hr)
Bone mineral density (BMD) (1hr)

Basic principle of radiation protection (1hr)

Legal aspects of radiation protection establishments (1hr)

Physics of Radiation Therapy (T1 - T8)(13hr)

Photon beams (2 hr)

Electron and particle beams (1hr)

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)

T8 Radiation protection in radiation therapy (1hr)

42

A.
Dr
Dr
A.
Dr
A.
Dr
A.
A.
A.

> > > > > > >

Sawwanee
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. Rujaporn
Sawwanee
Tanawat

Rungthum

Sivalee
Sivalee

Surat
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. Chumpot
. Sornjarod

. Chumpot
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Study Plan

Subject Medical Radiation Physics
Topic B1 Basic Nuclear Physics (2 hr)

Instructor Pachee Chaudakshetrin
8197158 NI LANNSLNWATU

Learning objectives: At the end of the session, the student should be able to
1. Describe the relationship between mass and energy
2. Explain the characteristic of the atom, atomic structure, nucleus, nuclide,
radionuclide, isotope and radioisotope
3. Discuss the principle of radiation and the difference between x-ray and gamma
ray
4. Describe the radioactive decay and the relevant mathematics
Learning contents :
1. Atomic mass and energy units : Electron volt (eV) and atomic mass unit (amu)
2. Electromagnetic radiation
3. Organization of the atom :
3.1 Composition and structure
3.2 Electron binding energy and quantum energy levels
33 Atomic emissions and nuclear emissions
4. 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
5. Nomenclature : Nuclides, isobars, isotopes, isotones, isomers
Radioactive decay :
6.1 Decay schemes
6.2 Decay characteristics and symbols
7. Mathematics of radioactive decay :
7.1 Physical half-life biological half-life, effective half-life
7.2 Average life
73 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 NILTEY (??maqu%m

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

Ny kRN

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
a. Photoelectric interaction
b. Compton interaction
c. Pair production
2. Probability of interactions
a. Cross section
b. Factor involved interaction
3. The importance of each interaction in radiology
a. Diagnostic radiology
b. Radiotherapy
c. Nuclear Medicine
4. Interaction of charged particle with matter
5. Parameters involved the loss of particle energy
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 B3 Production and quality of X-rays

Instructor Associate Professor Dr.AnchaliKrisanachinda
FOIANENTINNGE 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

Describe the production of characteristic x-rays

B

Identify the information contained in an x-ray spectrum

Identify 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 effect of filters on the x-ray beams

5
6
7. Describe the quality of x rays used in diagnostic and therapeutic radiology
8
9

. Describe the exponential attenuation
10. Determine the equivalent photon energy of an
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
X-ray spectra
Characteristic x-rays
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

D e e

The quality of x rays

._\
o

Half value layer

—_
—_

Spectral distribution of x rays

—
r

Effect of filters on x ray beam

._\
W

Measurement of half-value layer
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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 B4 Radiation Quantities and Units
Instructor Assistant Professor ChiraphaTannanonta
PIVANANTINNTIIIZAT AUUIUUN
Learning objectives : At the end of the session, the student should be able to
1. 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

IR i

Describe the quantities of dose used in radiation protection
7. Describe the radioactivity and exposure rate constant

Learning contents:

—_

Sl units, special units and special names in radiology
2. lonization
3. lonizing radiation
4. Nuclide
5. Energy deposition event
6. Measurement of radiation
7. Exposure
8. Kerma
9. Quantities of dose using in radiation protection
10.  Radioactivity
11. Exposure rate from gamma emitters
Methods: Lecture
Media : 1. Computer and LCD projector
2. Handout
Evaluation ;
Written examination (MCQ)

a7
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Subject
Topic

Instructor

Study plan

Medical Radiation Physics
B5Radiation dosimetry systems

Dr. PuangpenTangboonduangjit

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

1.
2.
3.

Describe the process of ionization measurement

Explain the characteristic of Free air chamber, cavity ionization chamber
Explain the process of Calorimetry, Chemical dosimetry, Radiographic
dosimetry, Thermoluminescencedosimetry, Scintillation dosimetry,

Semiconductor dosimetry

Learning. Content

1.
2
3
4
5
6
7
Method :
1.
Media :
1.
2.
Evaluation :

lonization chamber

. Calorimetry

. Chemical dosimetry

. Radiographic dosimetry ( Film)

. ThermoluminescenceDosimetry
. Scintillation Dosimetry

. Semiconductor Detector

Lecture

PowerPoint Presentation

Computer —aided Instruction

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

WweknNngnuety a5eRans
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)
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Study Plan
Subject Medical Radiation Physics
Topic B7 PACS
Instructor Dr.Thanongchai Siriapisith

WekNngnuety a5eRan3
Learning objectives : At the end of the session, the student should be able to
1. Identify the information principle in PACS
2. Identify the information display system
3. Describe the connection of basic PACS and Teleradiology
4. Identify the information of DICOM format
5. ldentify the Storage systems
Learning contents :
1. PACS
Display systems
Server

Network

A

Storage system
Methods :

1. Lecture
Media :

Computer and LCD projector

2. Handout

Evaluation :
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

coO NO O

. Define anode heat unit
Q. Recognize allowed and forbidden tube heat loads
Learning contents :
1. Direct and alternating current
. Single phase and three phase circuit
. High voltage circuit
. Control panel components
. Backup timer
. High voltage components

. High frequency circuits

O NO Ovv:bWWD

. 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)
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Study Plan

Subject Medical Radiation Physics
Topic B9 Concept of Image Quality
Instructor Assistant Professor Dr. Napapong Pongnapang
MA. AT UNNIBNIUNNA
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

HYILANENTIANTE AT UNNIYNITUN A

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
. Photostimulable phosphor
. Digital imaging modalities
. Image registration

. Digital image processing methods

(o> IN&) I~ NGO O

. 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
HYI8ANEnI1158 1aild SmnAysy

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, Identify 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
FOIANENTINNGE AS.OYTE NOBAIUAT
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

HYIeA1ans19158 A3 InsY aneigauns

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 MR

2. MR Instrument

3. Basic MR pulse sequences (Spin-echo and Gradient-echo)
a.
5

. Suppression and cancellation techniques

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

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
9197138 UMY NOBAIUAT
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

~NOo Ok Wb

. 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
919199 MU LASLUISITY
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)
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Study Plan

Subject: Medical Radiation Physics
Topic : B16 : Introduction to radiopharmaceuticals
Design and production
Instructor:  Associate Professor NopamonSritongkul
JINANTIANTIUNUUASAING
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.
. Production of radionuclide.
. Ideal radiopharmaceutical for diagnostic and therapeutic.
. Radionuclide generators.
. Technetium radiopharmaceutical.
. Other single photon agents.

. PET radiopharmaceutical.

O NO O - WD

. 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

JOIFNENTINTG A9.59N5 YUETY
Learning objectives : At the end of the session, the student should be able to

1. 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

8. Describe the clinical application of PET/CT
Learning contents : Digital imaging system, SPECT, PET

N o e Db

1. 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

9o N A BN

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
HYI8ANEnI1158 1aild SmnAysy
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)
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Study Plan

Subject Medical Radiation Physics
Topic B19 Radiation protection in medicine
Instructor TanawatSontarapornpol

9197158 sUT dunIINING
Learning objectives : At the end of the session, the student should be able to

1. 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.

ok

Describe the monitoring of the work space and public exposure.
6. Describe the personal dosimeter.
Learning contents :
1. Principle of radiation protection in medicine
. Dose limit in radiation worker and pubic
. Hazards from external radiation
. Hazards from internal radiation

. External radiation control and protection

o Ok Wb

. Internal radiation control and protection
7. 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 95554
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

599M1AN 19158 Ad g3t
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,
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
599A1ARNI19158 A8 5T
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)
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Study Plan
Subject Medical Radiation Physics
Topics : T3 Radiation Therapy Treatment Planning
Instructor Assistant Professor SuratVinijsorn

HYI8AEnI19158 g3t Illaas
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

Oblique incidence and its convection

>

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
HYILANENTIANTETEN AUUIUWA

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

1.
2.

Describe the definition of brachytherapy
Describe the definition of low dose rate, medium dose rate and high dose rate

brachytherapy

. 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

7.

comparing with the LDR

Describe the principle of radiation protection in brachytherapy

Learning contents:

Introduction

. Definition of brachytherapy

. Techniques

. Brachytherapy dose rate

. Brachytherapy sources

. Dosimetry systems

. Radiobiological models

. Comparing of HDR and LDR in brachytherapy
. Radiation protection for brachytherapy

1. Computer and LCD projector

1.
2
3
a
5
6
7
8
9
Method :
Lecture
Media :
2
Evaluation :

. Handout

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 QUNG AAUINT
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 TSEI
2. Describe treatment planning and delivery of SRS, SRT, SBRT, 3D-CRT, IMRT, TBI
and TSEI
3. ldentify the clinical use of SRS, SRT, SBRT 3D-CRT, IMRT, TBI and TSEI
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 TSEI
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 63956 QAUNAS

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
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Study Plan

Subject Medical Radiation Physics
Topic T7 Quality assurance/quality control in Radiotherapy
Instructor Assistant Professor Chumpot Kakanaporn
HYILANERNIIANTE QUG AAUINT
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
2. QA concept and terminology
3. Qualified staffs
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
HYI8AEnI19158 g3t Illaas

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

1.
2.

3.

Describe the regulatory requirement for radiation protection.
Describe structural shielding design for Cobalt-60, Linear Accelerator and
brachytherapy rooms

Describe the radiation safety in the radiation oncology unit.

Learning contents :

1.

2.

3.
Method:

1.
Media:

1.

2.
Evaluation:

Regulatory requirements
Structural shielding design

Operational safety guidelines

Lecture

Computer and LCD projector
Handout

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
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
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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, 6th 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
3. Radiolysis of water
4. Targeted and non-targeted effects of ionizing radiation
5. 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, 2009.

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

Evaluation Written examination: multiple choice questions.
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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.
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Topic:
Students :

Duration :

Instructor:

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 s

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

1.
2.
3.

Contents

Suggest reference textbooks for self-study
Review basic knowledge

Lecture and discussion in class.

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
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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
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.

v A~ W N

. 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
Genetic and epigenetic effects
Type ofbiological effects from radiation (clinical)

Basic knowledge of hereditary effects

vk W N

Radiation response in human germ cells.Effects of mutation to hereditary

effects

o

Hereditary diseases in human

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

Evaluation

1. Hall EJ, Giaccia AJ. Radiobiology for the Radiologist ,7th 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
3rdedition.PhiLadeLphia: Elsevier Churchill Livingstone;2012.

5. Resources suggested during lecture period

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 knowledsge.
3. Lecture and discussion in class.
Contents
1. Hallmarks and characteristics of cancer cells
2. Microenvironment of tumor
3. Major oncogenes in cancer initiation
4. Frequently mutated tumor suppressor genes in various types of tumors
5. 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, 6th edition. New York: Garland Science, 2014.
2.Weinberg RA. The Biology of Cancer, 2" edition. New York: Garland Science,
2013.
3.5Schulz 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 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. Identify 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
. Interactions between tumor surface ligands and T cells
. Vascularization factors
. Roles of hypoxia in tumor vasculature

. Protease enzymes in tumor invasion

v A W N B

. Epithelial mesenchymal transition in tumor metastasis
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resources
1. Alberts B, Johnson A, Lewis J, Morean 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.
4. Hall EJ, Giaccia AJ. Radiobiology for the Radiologist, 6th edition. Philadelphia
:Lippincott, Williams & Wilkins, 2006.

Evaluation 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, 6th 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
4.Molecular techniques for functional imaging of cancer
Teaching Media
1. Computer and LCD projector
2. Handout
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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)
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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

a U b~ W N R

to describe

. the relationship between physical absorbed dose and resulting biological response
. 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)

13 »

. the characteristic of “n”and “a” value for serial and parallel organs
8.
9.

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.

3.

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.
- EQD2 equations: usage and precaution.
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).
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- 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)
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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.
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. QRA
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
1.Computer and LCD projector
2.Handout
Learning Resources
1.Joiner M, Kogel A. Basic Clinical Radiobiology, 4th ed. London: Hodder Arnold,
2009.
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2.Hall EJ, Giaccia AJ. Radiobiology for the Radiologist ,6th 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.

*xxAll residents with Tele Conference Facilities will attend the class at their own hospital.
Total lectures 22.5 hrs
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09.00-12.00 | {78 vouUawld | 2. Risk management Wdesny
U (Patient 23UENANNIS UANINAYS
IN. Safety) uag IAN1TAIY FINFEARNT
ANl | 11T I9NS el
AR Uszgnaldly
(Risk n1sUsenau
Managemen TN o
t) AtladeAu
Uaanseuag
AUaeu
dfgy
adait 3 NSINNTT a8ueMann1s | 1. Principles and UN. AN 5Te
10 3., 2560 | AMUANIN WaZNT implementation of quality | fandssny
13.00-16.00 | (Quality ANTAUUAUY management UUINY1AYS
IN. Managemen N15IANIT Hospital accreditation FINFEANT
Paensel | 1) AN il
dAgla
Uszend
NANNIg
AANlUNTT
Usgnau
TN
adsfi g AUV oSueiAeafu | 1. 1ICD 10-TM ey a3 1
31 31.A. 2560 | 19 1IMIFIUSHA | 2. Standards in medical weselanu
13.00-16.00 | Msunnduay NNATUANY | imaging I5ane1una
U UIRTFIUAN oSueiieaiu 2.1 DICOM UN3997189)5
TN. amu UINTFINEING 2.2 PACS
ANl | SaEIen AUTIEINET 2.3 HL7
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asaii/ Vlih IngUITasA oA 219138
AUUANS/

a0l
psdl 5 Professionali | 1M@15§ W33 AN | 1. 81@SFIUAVITNUNNE Wnne | A.NEY.IINS
21 .8, sm and Wnng hay GhY WE5TIY
2560 Leadership | $9dunng 2. 1NIFIATNGNNG WMA | e
13.00-16.00 A 3. esgATNTEumg | lsmeuna
U 5551AUa RSNA F"3UA
TN.5WNFUA 4. A

535010V
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—_—

Y X 2wk wDbd

[ I S T S S R S I S S S I S S L O
S8 RIS ESR2S6 xS nESEES

ANANUINT 5

Core Lecture dai38usin nangasunnduszintruidine

Brachytherapy (Gyne)

Brachytherapy (Prostate)

Brachytherapy (H&N, eye plaque, interstitial implant for soft tissue sarcoma)
Radiation modifier (Hyperthermia)

Radioimmunotherapy/ targeted therapy

Chemotherapy

Alter fractionation

IORT

Proton & Particle beam therapy

Stereotactic radiotherapy & Radiobiology (of SBRT/SRS, Abscopal)
Benign disease

Rare Head and neck (unknown primary, salivary gland, thyroid, ocular)
Pediatric CNS

Pediatric Non CNS

Rare thoracic (thymoma, mesothelioma)

Hepatobiliary + pancreas

Bladder/ testicular

Skin (basal cell, melanoma, TBE)

Bone and soft tissue, retro peritoneal sarcoma

Palliative care

Radiation complication

Alternative medicine

RT related rational drug use

Physic (Planning, plan evaluation, ICRU, QA)

Hematologic malignancy

TBI

Research aspects

Cancer-related rational drug uses (Cost-effectiveness concern)
Cancer Registry

National Service profile: Cancer and referral system
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MNEWE N153AN5SeuTIN Ineglunisuseyuivinsusedd/ Ussgunanst uae refresher course
YosAALSIES N ATz S IeAsUsEmAlve  Taalanznsinnns1e Refresher course Watoay
Wasulunnd usaziFewiidoniumamdngns ynseu 3 U

wazynsasANazatiun1sdni VDO WuadinsAnwiliunmguszdrdiuaunsadiiale
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o ' th . . e e
739819 The 12 refresher course for residents in radiation oncology

Suf 21-22 uns1Au 2560

EnsA 21 unsAu 2560

I8N Wte HuIsEnY
8.00-8.30 . awmziioy
8.30 -8.40 u. Unauszyu WIHNANIANTIATN Y wazuzLSe

Anewislsznelneg

Modulator: 5.A.N.8). JUITT INYTHUAS

8.40 - 9.40 u. Nasopharyngeal cancer updated

9.40 - 10.40 u. Cancer of salivary gland and paranasal sinus
10.40 - 11.00 u. Coffee Break

11.00 - 12.00 w. Small cell Lung Cancer

12.00 - 13.00 u. Lunch Break

Modulator: W.f.W.g). Tunnus aflsaun

13.00 - 14.00u. Testicular/ Cancer of the kidney/ Male
urethra and penis
14.00-15.00 u. Prostate Brachytherapy W.gy. ASUTNG
TN, WITINNG
15.00-15.20 u. Coffee Break
15.20-16.20 u. Colo-rectal cancer

JURgN 22 unsIAN 2560

k381

Yol

HuISENY

8.00-8.30 u.

ameldou

Modulator: 5.A..8y. unun suzlae

8.30 - 9.30 u.

Role of radiotherapy in benign diseases
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(non CNS)
9.30 - 10.30 . Physics review: Electron/ Wedge/Dose
distribution
10.30 - 11.00 u. Coffee Break
11.00 - 12.00 4. | Lymphoma updated W.gy. e

9.0, WSvUASTealn
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ANANUINT 6

puvUseiiuuatsU an1saaudy

ASHNBUSULAAZT AnNTUALAINALADIYINNNSUTELIULNNGUTEINUIUAULUUUSEEY WAL
nan1sUszRuien s AU ulUS AN TSUNTaRUUDsA aunAusidsnwlazuziSinen naunsidou
3 a A @ a =~ A v o Ao
Ul visenounsadasaeul3 ieaunsSedinm

nsUszlivdnvingluantuflinevsy WudnwazmslinUjuRuuuseen (Long case) Tnsu
avanuivuadiugtie svesna waeitnsussliues  lnewnmdusedrdiugedlasunisysaiiu
ANUTTDNANNUALALADINIUAIL EPA 9891108 1 ASI

wuunasunsUseiiuusenausie
6.1 Wve/ LuunesunsuseLiiu
« Clinical evaluation
. Radiotherapy evaluation
. Brachytherapy evaluation
6.2 LNEUTINIUATL EPA
6.3 AAMNEusINsNIUNSUsTRuiionsideudul wiedsaeuuain
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o v

Yo-uana wnngusedndnu

WANEUTEIUUTUT an1Uurnausy
Patient Diagnosis TunUszLiu
91939 UsBLl i () Tl () wAlvuedszau ()
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

VinweUfduus uaznsieans: segUleuay

v

Uszihunisuszendtitoyaniaineienansig
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Clinical evaluation

Topic Satisfactory | Marginal | Unsatisfactory | N/A

nanguawamnlunisauaglae

USZLAUANISITY T38555U Wazlanaf seafiUae

a v

IR WIINIY

v Y

UsZLAUNITNAITAUNEDT Cost- effectiveness/

Rationale Drug use

Comments
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o v

Yo-uana wnngusedndnu

wmdUsEstuudi an1Uurnausy
Patient Diagnosis TuNUszLiu
91939 UsBLl i () Tl () wAlvuedszau ()
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

o

VinweUfduius uaznisdeasvegsinau
WAV IYITN

Comments
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Yo-urwana wnmduszantnu

uNNEUTEIUIUTUTN anUURnoUTY
Patient Diagnosis TunUszLiu
91998 UEY W () T () wilvuedszeu ()

Brachytherapy evaluation

Topic Satisfactory | Marginal | Unsatisfactory | N/A

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

VinweUfduus warn1sdeasieysinau
SIWANWNIVIN

Comments
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Yo-urwana wnmduszantnu

wmgUsza gt Un1sfnw

an1Uurnausy

AU Fuitusziiu
Han1sUTEIRU dw () Tl () wiAlvunsUszeu ()

General Evaluation

Topic Satisfactory | Marginal | Unsatisfactory | N/A

ANMUSURAYUA BN, WU

ANIHSTINDLIAN

nsqua ldla, a5y, eansiudiieuas
ASBUAS?

P | A oA |
ﬂ'ﬂ']llllu’ﬂﬁ]‘sm YLNABLWDUIINIY

58Uty LPNTNNNNAUTIVRINLNEY LAy
dany

nsdeasasduRusivyaaInslurilsuy

nNsdeanTasNAURUSIUYARINTANEIUT
WNIN

N53ANETTN AFUTITU WAZIINARTIA Ve
Aaduuwng

[

ASTLANARTA HEIVITWLNNETIFSNWN

ANsUUNN Medical record

AMUAILITATUNNTINING UNAINN LAY
PN9NTENNE

nsuszendauulglunisauaUae

AsAnwIIANUTLar AL InuLealiiuady
QRGHG

ALAR3BUASNETsARazNS T
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vnewme: wuuresunsUsziiu wariSnsusadliudiu General evaluation lidulumunuurlesuves
wiazan 1ty witzdein1sUssliumaidesiemariiionsasuranadmanisuszdiuli
AMENIIUNNSARUUDAalY
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checklist snEusin1ISRNUAIL EPA

Founmeuszsnn Tul
an1Uu
W | T EPA 1-22 Rl | R2 | R3
N1
1 myauasnwgUie: ieswenauadlugivg (Central L1/L L3 | L4
nervous System(CNS) tumour) 2

2 | maguasnwithe: uzSefsveuazane (Head and Neck |L1/L [L3 | L4

tumour) 2

3 | MIguasn¥iUie: uzlSuduY (Breast cancer) L1/L L3 | L4
2

4 | msguasnwgiae: uzsalen (Lung cancer) L1/L L3 |Ld
2

5 | Msguadnudae: ussassuunIaiuens L1/L L3 |Ld
(Gastrointestinal(Gl) cancer) 2

6 | Msguasnuithe: ussassuumadulaane LI/L |L3 | L4
(Genitourinary(GU) cancer) 2

7 | msguadnudiae: ussassuuduiugans L1/L L3 | L4
(Gynecologic(GYN) malignancy) 2

8 | maguasnwidUae: usssszuudaiden (Hematologic L1 L2 |L3

malignancy)

9 | maguasnuiiite: unifanszgnuaziileldosou (Bone LI/L [L3 | L4
and soft tissue tumour) 2
10 | MsguasnwdUae: ussduin (Pediatric tumour) L1 L2 [L3

11 | msguasnwgUle: nsguakuuUseAuUseaes (Palliative |L1/L L3 | L4

care for cancer patients) 2

12 ma@LLa%’ﬂmQ’{ha:Iimﬁmaﬂﬁlﬂszimﬁq (Benign L1 L2 |L3
tumour)

13 | nsguasnwigUle: n1sldus (Brachytherapy) L2 L3 |L4
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fu |l EPA 1-22 Rl | R2 | R3
NIU

14 mi@jLLa%JﬂmﬂﬂiEJ: Stereotactic Radiation Treatment; L2 L2 |L3
Stereotoactic Radiosurgery(SRS)/ Stereotactic
Radiotherapy(SRT)/ Stereotactic Body

Radiotherapy(SBRT)

15 | aus AnugeIvgkazaaasatunisinluly L1/L L3 | L4
widamvesiswazdinuseusu: Medical Radiation | 2
Physics

16 | A3 ANugeIvgaraNausatunisualuly L1/L L3 | L4

widamvesisuazdiauseusu: Radiobiology and | 2

Cancer Biology

17 | maseuganmsuiiawasmsiauinues: dangannse (L2 L3 L4
TumsiawinsiSew;  fauaiuansatunsussend
deyanivinermansnivang v alunisgus

VPl

Y
18 | vinweUduius waznnsdeans: serUleuazgyid L2 L3 |L4
19 | vinwgU duius wagnnsdeans: Ay INaUTIEI L2 L3 |L4

AN (GIEN, UNSFNTWNNE, NEIVIA, ALY LAY
v v aa A a A YRR v
Wnthau)/ segsinanuluaidunsuiuinwgte

a0

20 | mandufioon@n:Anssn 936535U uazlannRoudse L1 Ll |L2
AUAE QYR B389 DWW UasyNYY

21 | myuiRnuladiiuseuu: aseniindanisealddne s (L1 L2 (L2
AaszUselevinazaundes valuszaudtisanizse
WaL/yM3aUsEuINT0ENL NN AL

22 | msuuRculnindussu: ouwuvaindmwendh (L1 L2 (L2
mneANNUaeAA BRI U AtUALULASIRILIAMAIN
nsuanUigegravingan ddmsalunsuddaunnses

YDITEUUANSITNEvLav AU TBuAlY
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v a A = Y o & ¢ o v v 2 a
NNUIYLLAINITUTSLUULNDNIFLAUBUU KAIDE9dUUDIN ‘Viangm’s@ﬁ’snmumum&’mm

Yaan1UURNaUsY
wWngUsEINUIUTUY

a

UnsAnen

an1unausuvesuTeI UM Useintnundngnsssdsnwuazus saimenlasunisusediy
AHS ANUANNTD TINYE WATlANARMINY mMuUMANgRsIvunegumingauiusEiuTasnmng Uzt
wazinan1suszdiudadeluil

1. Fo- wiwana WU UuTuln
nan sUsedy W () D ()
= ¢ o v o aa
2. %o wiwana wnduszartnutul
pan1sUssidiy /i () T ()
= ¢ o v o aal
3. To- uwana wnduszartutul
pansUsEiY /i () e ()
4. ¥e- uana wwngUszandnuguln
pan1sUssidin /i () TR ()
= ¢ o v o aa
5. To- wang wnduszantutul
pan1sUsEdiu /i () e ()
= ¢ o v o aa
6. Wo- wwana wnduszartutul
pan1sUssidin /i () T ()
7. ¥e- uwana wwngUszandnusuln
pan1sUssidin /i () T ()
= ¢ o v o aa
8. %o- wwana wndu szt utul

nansUsziiie W () T ()

A9%0 A9%0

Us51UNISHNBUTY PANUNNUIYSIFS N
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ANANUINT T

AdlaN158aU long case examination
Au1ANSIASnuazuzISINgwisUsEwmAlne

NANNITHASIVANE

puflanAnaEsnvLazIzSIewisUsamalne Tidaviimdngnsnisiineusuummg
Uszinthuileyditnsuansanuinradiunglunsusznovivndnnnssy aunsadsnuuazuzisaine
atuUTuUse WA, 2555 AnlgaunssuMIinausukaraauauiautglunssenauInmiasnssy
(odld.) dunAnssdsnwuazunsaineuisussmalne lamuualiunmdusedrdrudanuaunsa
UFTRMUMUIEn Ao annsanuuszinazamasseiietaduuzisuarlfdadnuns
Snwsheiedluanfedinuinasnsuudananndeyaildifietauslundianununissnumesed,
A1UN505EYIIUALBYAVBINITAVUATDULYA apsionaritlinssnueesadld. anunsalinis$nw
TsenziSefinuvosuaznulsviesluussmalnesedsdld way anunsadndulaluns Snwifiisuzged
Mg danUsnwld waganuil World Federation for Medical Education (WFME) Postgraduate
Medical Education, The 2015 revision lanuuninlasesevaunun1sinausu/vangnsaesiniaufus
dieflagnanunndiifsnyiifiauautisolud fo fanufmuaunsolunejiffinsounquuas
WINE AN AUUIUNURIEN I SIS e e NS Iven, Snnuaunsalunisvhaueensdieondn, awisa
UFtRmulFfenuesegadudalaelidosdnsidugua, funnsuaiiaznioumieuiioziSouinaon
0 woy aunsnquatnuiieldedamnyan fusydvsnm fenudoomauerldlaluaudaonde
ilemsuAlutlapuaznsdaaiuguam Im%ﬁaﬁﬂwLﬁu@uéﬂmwuﬁugmmmmi@LLaufuumﬂ‘im

FamsfiarUseifiunnuanunsavesunndUsssnusadsnuuazusiainetluide
enamauaiiu Wululdennfiasssfiughedosunsemenionsdeusaes short case
examination Mvneflun fefu erla. Semuiuinnisldnsusaidiunalagld long case examination @
anunsauszdiunnnduszuluitedenuls waziivamumsainsaUsziuwnngUszandnulusiu
mmmmaﬂumi@LLa;:JﬂasJﬁu’Q'izuuasmaaﬁsmLLazmmzam Faduanmunsaifunmdsadnudenas
Tunsusznevindnase snfudiuvildunsussifiunuanifivesasinsaeuiiioydidnsm

nsUsziliunalaelgis OSLER (Objective Structured Long Examination Record) %2
TinsUseifiunadl objectivity, validity wag reliability lagldnszuiun1smieamntie wudn1simun
sUsuuLagThdensUssiuliudediedniau 1HUsaiu 2 autaduasesiotu iudu deduma erla.
Fl9B MUz LA OSLER ileliinAuiunve v InssdinwinazauzSeietunniian
Togusvasn
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3 |
g aAAu & A

nsdavihgletilingUssasdielvinssumsussdiudnlansaiufgiiunisysaiiama
13

long case examination Tuuszinu

1. nannsUsEIY

2 Witensuseiiv

3 Bnsuaringuszasdlunsusedinudazrinte
4. naINsRELULLEaYNSAREY

5 N15UTMIINNITIlaNnsgIuRe v

nann1suseLiy

MsUszfiuunmguszatiulagisnsaau long case examination tneld337idmuUasn
97 OSLER Hu fignussasdifleUssidiumuannsauasinuzunmdusssiusadinyuazugifaine
Tunsquadithelunvufifess TnsannsnUsadiurnunsdemsiatuitisuasyaainanianisunng
AARRDEIE N13M5I9519718 MIAIRTINTIAL NsguasnwIfinenuUeIdsIn Mssnudthefmesed
wazdfnulmniulumsuiiaymuesitias uenanifsaunsodssduamuannsoluduvesnisiua’i
ynieyaiifinaunimuazsiuasiy SsannsouansismnuannsolunssdoundeniiozSouinasadinldie

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
1.2. Correct findings established
3. Appropriate investigations in a logical sequence
4. Appropriate management
1. Plan of treatment
2. Radiation planning
5. Clinical acumen

Bnsuazinguszasdlunisussliausazinde
1. Presentation of history
1.1, Pace/clarity Usziflumsdeansszuinsunmdiidrasunaziiiae
Pace - Usiudamignsnakazn1sngAnARE 1y e
Clarity - Uszilupnadmauraaiiondildun anunsauansdymvesitaela
1.2, Communication process Uszifiunisiteansszyinsunmdiitrasunaziiiae
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- mavssiluideiinssunseuasuannsalideyanisUssfiufuhly
Yoz Aumdumggiinaeudeans/musnhifinoiesmsdmmaiisndy, wun
NINMs3nw waziesaivndidedldiunmsaiefaduarnainaufsswesnsaie ol
(hadfedl 3 uaz 4)

1.3, Systemic presentation ﬂisLﬁumigaa’liizWiNLL‘W‘V]éﬁgLSﬁﬂaaULLazﬂiﬁumiQmaU
- Usziflunrwansnsalumstiauedeyaangiefiddny degrnsedu 1u
szuv lade Tunaidndn

1.4.  Correct facts established N35uN13ANARUUTEEIULNERLTAOU
- wwndfidhaeuiianuannsalumsliteyaiignieaievinAniesziiiods

a

prafinGuarinuldenadiussansamuazinzatluuiunyndusnndige
2. Physical examination_nssun1sAuaeudunauazyssiuwnmesiinaay
2.1 Systematic and technique
- Systemic : Funptuneunisasiaseneegiadusyuy
- Technique :
- &unm psychomotor skills (Finueiide naRnssuiifetuanuanunge
Tunsuofa)
cw w

- duneanudulavewnmddidraeulunsujiRdiserule

kY
1%

- dunnpiiruni (indiddiule wnswansytie) veaunndiidnaoulu
nsUfURsagU
2.2 Correct findings established : wwdiiraeunsrasrsneldnaiignies asudou i
AudAglunsundamigUagla
3. Appropriate investigations in a logical sequence

- nssunsauAsUUsEuAannsavesuwndiithaeulumsdsnsiaiiniduldiegsgndes 4
ANy Innudasady wazdesuszdivlusuanuduAbazalgIne TN

- annsausziiuluiite 1.2 Communication process $3us38la WudunanisligUleildu
sulumsdndulalunsiummsadiiudy, dunanmsesuienalszlevivesnisnadiub
Tufugihe viedunamsssunetuneunisns Wudy

- mslifeyafiudutuuwmdidnaeuiiu nssunsaudeutassiudosimssinuauazanas
Aulidnanthuds Megldeyadulmuianis

4. Appropriate management

4.1 Plan of treatment : n3suN AN UUsEUMMEaeulumuALansalun1se

uHuNsSnwTignaes wnzau uazdataulneddadeaedugudnans

4.2 Radiation planning : nssuN1sANERUUTEEIULNMERIaeUlumMuANNaNNTAlUNS

MHUNTSNElagSadlunnnszuIung

4.3 Evidence base approach : n5sun1sAnasuUsEiuwnmddiinaauluiunuaunsaly

mssnwdedeyaiiuais wanzaufuuiun way Sudngrumdnnsiiidedo
GG

5. Clinical acumen
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= Ysmdiunmsinvednnmgdiinaeuluiulyiniu Ujniu anudeuen Idanuaunsalunis
Lﬁmamausﬁ’agaﬁﬁwﬁ@uﬁmezﬁ dnanauanudrgveslalagnees dussdnsam &
Awanunsalum s deyaiiviuais wnzaufuuiun wae Iudngrumsdnnsiiidedo
advayw wavausauiUgmlaegagUioilugudnang

INAUTINT AR LULKAZNIANALY
o Case difficulty Msfwuaauendevestheiithuaey
woadu 3 seiu
1. Standard cases : gtqed 1 Jsymn
2. Difficult cases : fUqed 2-3 Yy
3. Very difficult cases : §Uaedlunnnii 3 Yaym
ogslsAnuilaundululdiguaeid 1 Yymeradu very difficult cases ¢t
= nssunsnuAeUdpaimInnasanfuie 2 v azdediuaseglussduluu Tas
nsUsEdiuANeIndeveUlefevineudey
® Grading and Marking
" Grading (performance grade)
woadu 3 szdu
P+ very good/excellent
P pass/bare pass
P- below pass
" nssunsaudeURBIRsli grade Tuudaziate wasvdsmniudosasy grade
IOty
®  Marking
Humslirzuuulassn @fesuionislrinzuuunuguning 2)
¢ nssuMsANEeULAazYiTg (individual examiner) Aol grade way mark uALNNEHLN
aoulviaseAuneu Teresunfiansanimfunssumsauaeudniumils (co-examiner) it
d3U agreed grade and mark
* LNAYINIFNAU
" nawinisaeuliniud 2 nad (dfunasladeanadinildeinaeulsinm)
- Agreed grade > 6P -
- Agreed mark < 50
" ngeuliniu WLLWMééLﬁwaaUﬁiamaaau%miﬁwﬁm%’jﬂ wardeaUdsuan1vy
adou melu 1 iew Sraeuliiudeinds Fesaoudenluddnll Tnglifidvsaey
aamﬁaq@ﬁmﬂuﬂﬁaau long case examination Taieinu

N15U35IAN I WlAUAsgIUReiY
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1. AsUNSANARU 2 viu Ussilluwnmddidrauaindrsandu 1 Ay
% widfdraeusedliaauluaniunsiineusuvesiies
2. 91sunmdsadsnuilunsazantuazdossuiinveunieniitae anuil inseslolvinsuiiuuas
Wialgay
" e
- Buftheilisudounnn weldUsslunvuftimesedsnm
- flrededdsunsuusiuazliBusenegadulanndudiaediass uagdessiuielunisaou
ynfuneu
- fthesedsioglunmyingn ametunouasisla
- fudululdmseziinanismsiefinsuiu wiewileziumssnwdesdsnw
" a0l
- @nsalinssunsaugeudunansaikaslaunsaununlieg el
- fiedosflominsaaameiiugiu
- figunsallun1sgnin imaging
- flppui oA IEUUNNTIUNUNN TR TeE
3. Amuugtdmiunssunisauaau
- hanuidnuaseseugUislunmsiideyaduunmdaou
- Ainwtoyaveiiy
- Anwvhenudilalunislvesuuy sudsnusinsasulisu
% nssuMsANaeuLAazviTg (individual examiner) Aol grade way mark uAWNNEHLN
aoulviaseAuneu Teresunfiansaniufunssumsauaeudniumils (co-examiner)
Lﬁ'aaw agreed grade and mark
% msliazuuunisldsziuamuenievesithenviesindusie
- nssumsauasusedlitadnerieutlvtoyafiunndiasusisam 1osn
nsaeUEfieINTUTESunsEUINMT ATwEaNTa wagnsuAtaueiag
Tnosa Tnedosnstilndidssiumssnulunedfoiaesanniign
- \ioiaS9Aunsruauns long case examination lifosudwaaauliunnsiidn
HOUNTIU
- M3 feedback Tuugafilavesnssunsnuaey uiduwggidnaauUfoa
Apmanmetnainess (critical error) Bsazdsnaideseriieldluounnan auasi
3¢ feedback ununmegidrasulinu
- dauvuyssdiudl erla vesannuiidnaouihdsaunaussdsnuiiofiansanna
nsaeusialy
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4. YUNDUNITABU

yanaagluviasday UNUMALNI 180
WL inaey - PwlseiRnfgtaatuiienmuafisauNunUInel | 60 w19l
()
- JATIzvivoya

*pug IR Uayariaanlaanynunastaya

NITUNTANADY 2 AR GEM 20 -30 U1
iugaey - §nUse iR 9599579
Wnngiinaay - deasuaziuzdgUlgluyndu 1wy n1sdwsia

Q' a Y o I3 v [ al
WLANE T nTwaznIsne (1Wnnen1Snen Nan/
NATNLABIYBINITANETIE NTLUIUNITTNEIALNITANE
%98 ) WWusu

N3TUNIANADUY
- Iy aliiadn(il) [Wuran1samTIaL LAY
- dunanisal uag Ussuunmddidnaay

WnngELinaey - Sunndaym mdeyadiiuiy Tiesgvdeyariavan | 15 Wil

5

*oun Rl ayarisiuldannnnuvasioya

iV

NITUNMTANADY 2 wnndriinaay 30 Wl
U wnmnddiinaey | - aﬁﬂiw%gaﬁﬁﬁmmﬁﬂw LAZINUAUNITINE

18590 wazaHUNITS N lngn1sanesidetsaviden
- wannN13snwlaeNIslnsndsne (radiation planning

process)

N3IUNIANEDY

- dayadmsunisnaununissnunlagnisaneSediu
CT simulation image %39 plain film Dusu

- dunanisal wag Ussidluunndgidnasy

Reference
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
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LONG EXAMINATION RECORD

FU e ADVUTADU. oo
To-ana unndyaoy : EXAMINER: oo
andunumdaaulneusy : CO-EXAMINER: wovooeooeeoeeoeoeeoeesonn,

N33UN13ANEADY (individual examiner) Aaalyi GRADE Tuusia
Wdasuas uazUseilias overall GRADE way MARK Tuiase

e €8

wneunvzluinnsaniunssunsauasy

2\

a .
ANN1U (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
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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 EXTENDED MARKING SCHEME
CRITERION
REFERENCED
GRADING SCHEME

80 Outstandingly clear and factually correct presentation of the

P+ 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.

P 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.
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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.

P- 45 Poor performance in terms of case presentation, communication
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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ANANUINT 8

1y a 91:31’ v v < a
Adlan1saauUTZIuANNINUFIUNISeE#T Ny uazuSeIngn
Au1ANSIESnELazuSInewisUsEwmdlne

NANNITUALIVIANE
d‘ v Ao S a | Yo o [ =% G4
muaANTEsnvkarussIneuwiaUsewmelng ladnvinnangasnisineusuumg
Usgdrthuiieydidnsuansrnudmnudiunglunisuszneuivdniunssy a1 fsdsnyuasusisaine,
atduUTUUTe WA, 2555 AplgaunIsuMIRneusukaraauAuiautglunMsUsEnauindnisnssy
(awd.) aunanssdsnwnarussainewisssmalne lammualiunnduszdrtnuianuaunse
UAURNUNusEsne fe Ianudiugiumnesdiny uazussainelulsaueisasinge

o/ I3 a o & v o < a
TgusrasAnsUsziliunanuinuguniedinm uasuzisaine
gnUsuiliudesdianuiiugumeisd@sne wasuzisaiven dmsulsaussuingegiignaes

eXp

Watansusediy
ﬁmmifﬁugwuma%’aﬁ%’nwﬂu‘bmzL%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
TnsnsounqungulsnuzSadaolud
1. Skin cancer
-Basal cell Ca, Squamous cell Ca
-Malignant melanoma
2. Alimentary tract cancer
- Esophagus cancer
- Colon cancer, rectum cancer anal cancer
- Stomach cancer
- Hepatobiliary tumors, pancreatic cancer

3. Head and neck tumor :
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- 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 slottic
- Salivary ¢land
- 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

@]

. Respiratory tract cancer:
- Lung cancer
- Mediastinal tumor

- Thymoma

(@)

. Breast cancer
7. Cancer of endocrine glands
- Thyroid cancer

- Cancer of adrenal gland

oo

. Gynecologic cancer
- Carcinoma of cervix
- Endometrium
- Ovary, fallopian tube
- Vulva and vagina
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
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- 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
- Leukemia
- Polycythemia vera
- Multiple myeloma, plasmacytoma
- Extramedullary hematopoietic
14. Common pediatric solid tumor :
- Neuroblastoma
- Wilms’ tumor
- Teratoma
- Soft tissue and bone tumors

- Retinoblastoma

122



nangmIn1sEnausHLImgUszIiu ieydidnsuansruianutwglunisszneuininienssy
anfadsnuuazuzsiner atuusuus we. 2561

Fiinaeu: wmdusedndul 2 veananidu

Snwaiznsaeu: Teaeu MCQ 1wy 50 40 Tuan 1-2 Falus
Franafideu: Ussananioudi21 vesnisiineusy
WNaTINSUSEARU:

o fiinaeusaaaulinzLuLINNNIMSOWINU 60%

o nstlaeuliniunosseaeulrilulsely
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P>
ANARNUINN 9

Radiation Oncology Entrustable professional activities (EPA)

o L
N133AITAU EPA
26U 1 (L1) = unndusgdrdnidinnudvinveiugruivingandmivuwndmansdufiauazunmdfihunsiiuyuinusud
32U 2 (L2) = unmddszdtuiinieiSeus waranunsaudifauldegrumngaunieglinisniuguuetenasd

38U 3 (L3) = wmglszdntnuiinisSeus waelidnanin anunsaufiRauldiesneldnstuugvesenansd

o o va o

520U 4 (L4) = wmdUszhdhulineiSeus wazanansaufifoulies nedussduiivnzavdmsuwmnduszsriniiasaunsiinuuas suydidng/eyiRvas

o

32U 5 (L5) = unmddszdtnuiinsiSeuslanu uagddnenin amnsauofnuldmiiouunmddedinunivsraunisaiwaranansaasw/meneaninuiungndussaunisaidesndn

A8 U519

v '

R1 = wnndusedtnuduia

R2 = unndusetuiula 2

R3 = wndUsedtnutula 3

124



wingnsnsineusILmgUsEiny iedlinsuansauinnudnglunsuseneuivnisnssy

anFedSnunasuzisaiver atudiudss we. 2561

1. msquashwgdae: Wasanauasluglvgl (CNS tumour)

EPA 1 nisquashwgihe: ilesenauaduglva (CNS tumour)

Patient Care n1sguasnefUae

asr9seneossule
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WAenfuwuamanisine
DH1NATBUARUATUG I
WABIINZA SIS
DNBINMANFIUN
nsuwndiatiuayuly
udaznadenta

* 9aNUUUUIIRUNTAI
MJesed, 1eseslsa
Whwane wavetenvund
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auLels

* WAUAILTEIUEY
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A01UNTA
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U35818

assessment
* MCQ, MEQ, Oral

examination

3TAU 1 AU 2 3TAU 3 TR 4 3EAU 5 nszuUMSFEU nsusziliuna R1 R2 R3
o dnuseifninerteuay o dnUsedR nsesenigegne | o eSutsuuImslumsinw | o eSuieuazlviduugi | o viimsideneadinle o Msgusly * Workplace based | L1/L2 L3 L4
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2. miguasnwfUae: uzsedsesuazaine (Head and Neck tumour)

EPA 2 msguasnwgiae: uz1Sefsuruaza1ne (Head and Neck tumour)

Patient Care n1squasnufiae

3TAU 1 AU 2 3TAU 3 TR 4 32AU 5 nszuUMSFEU nsusziliuna R1 R2 R3
o dnuseifninedteuay o dnUsedR nsesenigegns | o eSutsuuImlumsinw | o eSuteuazlviduugi | o vihimsideneadinle o Msgusly * Workplace based | L1/L2 L3 L4
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assessment
* MCQ, MEQ, Oral

examination
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[ Y < v
3. NIQUAINEINUIY: ULL3AT1UN (Breast cancer)

EPA 3 msguasnwdiae:  uwiSasiuu (Breast cancer)

Patient Care n1sguasnefUae

3TAU 1 AU 2 3TAU 3 TR 4 32AU 5 nszuUMSFEU nsusziliuna R1 R2 R3
o dnuseifninerteuay o dnUsedR nsasenigegns | o eSutsuuImslumsinw | o eSuieuaglviduugi | o vihinsideneadinle o Msgusly * Workplace based | L1/L2 L3 L4
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assessment
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examination
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4. nsguasnedUae: uzi3een (Lung cancer)

EPA 4 msguasnwdiae:  uwiSeen (Lung cancer)

Patient Care n1sguasnefUae

3TAU 1 AU 2 3TAU 3 TR 4 32AU 5 nszuUMSFEU nsusziliuna R1 R2 R3
o dnuseifninerteuay o dnUsedR nsesenigegns | o eSutsuuImlumsinw | o eSuteuazlviduugi | o vihimsideneadinle o Msgusly * Workplace based | L1/L2 L3 L4
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assessment
* MCQ, MEQ, Oral

examination
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5. MIpuasnEfUae: uz5ITEUUNNAAUDMS (Gastrointestinal(Gl) cancer)

EPA 5 mi@,ua%'m-néﬂ'w: ULLSITTUUNMNLAU1MTS (Gastrointestinal (GI) cancer)

Patient Care n1sguasnefUae

3TAU 1 AU 2 3TAU 3 2R 4 32AU 5 nszuUMSFEU nsusziliuna R1 R2 R3
o dnuseifninerteuay o dnUsedR nsesenigegns | o eSutsuuImlumsinw | o eSuteuazlviduugi | o vihimsideneadinle o Msgusly * Workplace based | L1/L2 L3 L4

asr9seneossule

. ﬁzus‘hwﬂamamﬁmﬂﬁ
Aededls

* TIUNAILIWIN, QNLAU
3o [udunmededinle

azlden uazyININISAY
NANITATIINNNEITING
waysaaitany; wlsssey
vaalsAnaysyulade
wensallsale

o szyaiisunitiafes,
ansadasiuvieie
uaz lWounsaldnnsale
YMNTEY

o AsyuinDe NadLABILaY
mmsﬁﬁm%’aﬂuﬁﬂw

M%L%ﬁZU‘U‘W’NLauBWM’]ﬁ 7

e¥unisanesed

wén uagmadendu
panuuuUTIegUnTalinge
§9d, 1esealsatlmang
wazaltvunidrafadla
Tngdanuianaaliie
Entiay

® FUTNINUNUNTIIAUEG

$hwn wathaAeaLazeIng
ﬁL?‘im%ﬂu@ﬂ’m 13159
SEUUMGALEIMS TIASU
mMsaesdnelanig
AuAuls

WAenfuwuamanisine
DH1NATBUARUATUG I
WABIINZA SIS
DNBINMANFIUN
nsuwndiatiuayuly
udaznadenta

* 9aNUUUUIIRUNTAI
MJesed, 1eseslsa
Whwane wavetenvund
Pafedldegagnies
Usgliudainng
uHUNSRN AL

* A1UIININUNUNITRUA
$nwn HatheRsaLa
mmiﬁlﬁwﬁaﬂu;ﬁﬂw
ULTEUUMAAUY
2115 Aildsunisane
Sedmenuoala

* WAUAILTEIUEY
Lawwzﬁwmﬁa@ua%ﬂw
Fhefisiududouls

* HALLUIVINTIUA
$hwiieannatnafies
i3 fanudnladuy
fuawlunisdanis
nathafeaiosminns
YRG!

A01UNTA
® N15EOUNA
U35818

assessment
* MCQ, MEQ, Oral

examination
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6. miguasnfUae: unseszuumaiutaanaz(Genitourinary(GU) cancer)

EPA 6 msguasnwndlae:  uzSeszuuniaiuldaanie (Genitourinary (GU) cancer)

Patient Care n1sguasnefUae

3TAU 1 AU 2 3TAU 3 TR 4 32AU 5 nszuUMSFEU nsusziliuna R1 R2 R3
o dnuseifninerteuny o dnUsedR nsesenigegns | o eSutsuuImlumsinw | o eSuteuazlviduugi | o vihimsideneadinle o Msgusly * Workplace based | L1/L2 L3 L4

asr9seneossule

. ﬁzus‘hwﬂamamﬁmﬂﬁ
Aededls

* TIUNAILIWIN, QNLAU
3o [udunmededinle

azlden uazyININISAY
NANITATIINNNENTING
waysaaitany; wlsssey
vaalsAnaysyulade
wensallsals

o ay o
i 3zqmmwﬂmmdmm,

ansadasiuvieie
uaz lWounsaldnnsale
agmInya

* ASTNUNDY NATLALILAY

a1nsmiededlugiae
nzdaszuumaiudaany
PleFunisanesed

wén uagmadendu
panuuuUTIegUnTalinga
§9d, 1esealsatlmang
wazaltvunidrafadla
Tngdanuianaaliie
Entiay

® FUTNINUNUNTIIAUEG

$nw1 HateABaLazeng
ﬁL?‘im%ﬂu@ﬂ’m 13159
syuumaiulaans 7
Tasunsanesdnielanig
AuAuls

WAentuuuamanisin
DH1NATBUARUATUG I
WABIINZA SIS
DNBINMANFIUN
nsuwndiatiuayuly
udaznadenta

* 9aNUUUUIIRUNTAI
MJesed, 1eseslsa
Whwane wavetenvund
Pafedldegagnies
Usgliudainng
uHUNSRN AL

* A1UIININUNUNITRUA
Shwn watnefsaay
mmiﬁlﬁwﬁaﬂu;ﬁﬂw
ULTEUUMAAUY
ey Alssunisans
Sedmenuoala

* WAUAILTEIUEY
Lawwzﬁwmﬁa@ua%ﬂw
Fhefisiududouls

* WALLWIVINTUA
$hwiieannatnafies
i3 fanudnladuy
fuawlunisdanis
nathafeaiosminns
YRG!

A01UNTA
® N15EOUNA
U35818

assessment
* MCQ, MEQ, Oral

examination
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7. maauadnefUae: usieszuudunugans (Gynecologic(GYN) malignancy)

EPA 7 nsguadnendioe:  uzSeszuudunugans (Gynecological (GYN) malignancy)

Patient Care n1sguasnefUae

n3r9319NeUesiule
* SEUMUMUIMNNIEINIAT
a v o
\Weatasla
o TIUUNAILIIII, NIaU
= < L | aa ¥
w30 1Wudunsesedinlg

aulByn LagyIuInIsiv
NANITATIANNNGITINGN
warSaditady; ulsseey
vaalsAnaysyylady
nensallsale

* syyaiizunitiafes,
anansadasunrueie
uaz 1gunsaldnesdla
EHINLNZEAY

* ASEUUNDY NaT9ABILAY
omsiiatedlugie
uzidsszuvduiudans 7
lasunsanesed

wan uagmadendu ¢

* paNUUUUIIRUNTaliTe
398, eseelsauung
uaveiezunAdnafesla
TneflmnuAanaaLiies
éntlay

* AIUIININUNUNITRHA
$nwn NaTN9ABILAEDINS
satedlugion uzids
szuvAuiusans Alésu
Asanes@nelanig
AuAule

WAenfuwuamanissnem
DENATBUARUATUNIU
WaBIINZEL ST
919BRMANFIUN
nsuwndiatiuayuly
uragniadents

* anuUUIUTIRUNTal
MUseE, 1asenlsa
wWhvane wavatenvuni
Pafedliogagnaos
Ussiludadning
UHUATRNESAE LS

* ANWNINIUNUNITOUE
Shwn watnelABILaY
omsiieatedlugie
wziSeszuuduiugans
Flasunsanesdee
auLedls

* WRIANUTYITY
wIAmULiaguaTHE
U Aa o v v
furendinnududould

* WALLUIINTYUA
ShwfieannatnaLfes

& a % @
w39 danudntadu
MAwlunIsInnIg
natnaLABLesRInng
DRLEAT

A0UNITIIY
® NITADUNIA
UI5818

assessment
* MCQ, MEQ, Oral

examination

36U 1 36U 2 36U 3 36U 4 36U 5 nszuIUMIISEus nsUssiiung R1 R2 R3
* dnUsziRfinetoas * 4nUsz IR 1919519000809 | @ adutenwInslunisinw | e eduneuazldmuuzih | e viinnsideneeddnla o n3iseuily * Workplace based | L1/L2 L3 L4
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8. mspuasnefUae: uzseszuudinian (Hematologic malignancy)

EPA8 nisguadnendie:  uzSeszuudaiden (Hematologic malignancy)

Patient Care n1sguasnefUae

asr9seneossule

. ﬁzus‘hwﬂamamﬁmﬂﬁ
Aededls

* TIUNAILIWIN, QNLAU
3o [udunmededinle

azlden uazyININISAY
NANITATIINNNENTING
waysaaitany; wlsssey
vaalsAnaysyulade
wensallsale

o szyaiisunitiafes,
ansadasiuvieie
uaz lWounsaldnnsale
YMNTEY

o AsyuinDe NadLABILaY
mmsﬁﬁm%’aﬂuﬁﬂm
uzSszuudinden Alesu
QUEDUIEEE

wén uagmadendu

* 9anLUUFUTIRUNTalMTs
§9d, 1esealsatlmang
wazaltvunidrafadla
Tngdanuianaaliie
Entiay

* A1UIINIUNUNITRUA
$nw1 HateABaLazeng
Aadadlugton uzids
syuuidinden flasunis
aefdnelinisauaula

LAIAUBINIIAISS N
DH1NATBUARUATUG I

MATATLNZAY TS
DNBINMANFIUN
nsuwndTauagl
usaznIdenls

U

ganuuUIUs19guUnTal
MJesed, 1eseslsa
Wng uazedeizund

Pafedldogagnee
Usgliudainng
uHUNSRN AL
ANNTOVIUNUNITAL
$nwn wathafsanay

N

]

a1nsiigtedlugiae
wideszuudiniben

P5un1sanesedee
Auoale

* WAUAILTEIUEY
Lawwﬁwmﬁa@uaﬁ”ﬂw
Fhefisiududouls

* WALLWIVINTUA
$hwiieannatnafies
i3 fanudnladuy
fuawlunisdanis
nathafeaiosminns
YRG!

A01UNTA
® N15EOUNA
U35818

assessment
* MCQ, MEQ, Oral

examination

3TAU 1 AU 2 3TAU 3 TR 4 32AU 5 nszuUMSFEU nsusziliuna R1 R2 R3
o dnuseifninerteuay o dnUsedR nsesenigegns | o eSutsuuImslumsinw | o eSuieuazliiduugi | o vihimsideneadinle o Msgusly * Workplace based L1 L2 L3
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9. mspuasnefUian: uzsenszgnuaziiiaagau (Bone and soft tissue tumour)

o q I X
EPA 9 n'ﬁ@,uasnméﬂfaﬂ: uu‘%«nizqnuazmawaaau (Bone and soft tissue tumour)

Patient Care n1sguasnefUae

3TAU 1 AU 2 3TAU 3 TR 4 32AU 5 nszuUMsFEus nsusziliuna R1 R2 R3

o dnuseifninerteuay o dnUsedR nsesenigegne | o eSutsuuImslumsinw | o eSueuazliduugi | o vihimsideneadinle o Msgusly * Workplace based | L1/L2 L3 L4

asvsneLlesiule azlden uazyININISAY NaN WATNINLEDNDY 9 AEITULUININAITINYT | @ WaAudeigy A01UNITITY assessment
o STURMUMLUANIEINIAT | HAN1SATIIMaNEEINen | e epnuuugUsgunsaiiidl | eg1enseunquATUEIY Wwinziuieguasnw | ® n1sdeunA * MCQ, MEQ, Oral
Weadadla uazSeailady; uusssey $9d, 1aseglsaidmng UAZMIAN TIUVA Hthenfianudutould UsIENY examination

o PUNAILswIY, andu | vedlsauarszylady uazeeazUnAdradesle DNBINMANFIUN © WAILLUINIINTUS

v Wudunswse®iald | wensallsald TngfinnuRananaiies nsunmeTatuanyuly Snwidieannadnades
o szyaiisunitiafes, VvEntae wazmadante %39 dauintadu
ansadasiuvieie * ANUNTNINUNUNITOUA * 9aNUUUUIIRUNTAI avlunisdnnig
uaz lWounsaldnnsale w1 NatAELaEDINIS MJesed, 1eseslsa nathaRsuilomInng
DUNUNUITEL ﬁL?‘im%ﬂu@ﬂ’m 13159 Wvinne wavedpazdnd | a1esed

* ASTNUNDY NATLALILAY
a1 dedlugiae

A 4 a
nszgnuaziiioodou 7
lasunsanessdnielinng
AuAuls

Pafedldegagnies
Useliudinng
uHUNSRN AL

* ANUNTAVNUNUNITAUA
$nwn wathafsanay
mmiﬁlﬁwﬁaﬂu;ﬁﬂw

< & A
uzSnsvnuaziilode
gou NlAsun1sanesed

uziSanszgnuaziilode
gou NlAsun1sanesed
MyAULBILe
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10. nMsguasnufuoe: uzsdluin (Pediatric tumour)

EPA 10 msguadnengiae: wziisluin (Pediatric tumour)

Patient Care n1sguasnefUae

SEAU 1

asr9seneossule

. ﬁzuﬁmmiamamﬁmﬂﬁ
Aededls

* TIUNAILIWIN, QNLAU
3o [udunmededinle

azlden uazyININISAY
NANITATIINNNENTING
waysaaitany; wlsssey
vaalsAnaysyulade
wensallsale

o szyaiisunitiafes,
anansadadunrieig
uaz lWounsaldnnsale
YMNTEY

o AsyuinDe NadLABILaY
mmsﬁﬁm%’aﬂuﬁﬂw
wzssludin fildsunisans
S8

wén uagmadendu
panuuuUTIegUnTalinge
§9d, 1esealsatlmang
wazaltvunidrafasla

TngdanuRananLies
WBntios

* ANUNTAVNUNUNITAUA
e NatN9ABILaEeINg
a a v v &
mngvedlugiie wesdy
Win Alesunisaneyed
nelansauaula

LUINIINSSIYT 8819
ATOUARLATULIU oy

WNEEY SIUNID19D90

o

WANFIUNINITUNNE
atuayuluusiagmadenle

* anuUUFUTRUNTalMUs
§9d, 1esealsatlmang
uagaivunidrafedla
pE9gNFiBY Useillunda
AINNPUHUNTANTIE 6

* AIUITNIUNUNITRUATNEN
Nt Laz NS
WAendedu usddudin 7

e5un1sanesadmenuasle

1o

* WAANUTYIIY
IEAUTEALA
o PRl Ao
Snwgthediiny
Fudouls

® WRILLWINIANG
guainwiiiean

v = = =
NataAes 5o 1
v [ a

ANt duLEy
Tunsdmnis
natn9L AL esann
Asanesed

A01UNTA
® N15EOUNA
U35818

assessment
* MCQ, MEQ, Oral

examination

AU 2 3TAU 3 3TAU 4 3¥AU 5 nszuUMSFEU nsusziliuna R1 R2 R3
o dnuseifninerteuay o dnUsedR nsesenigegne | o eSutsuuimdunmsinw | e eSuneuaglviduugiifediu | e vinisideneedin | e nsiSeusly * Workplace based L1 L2 L3
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11. nM3guainediig: n1sauanwuuyszAuyszaas (Palliative care for cancer patients)

EPA 11 msquasnugiae:  n1sguauuudszAuuszaas (Palliative care for cancer patients)
Patient Care n1sguasnefUae
3TAU 1 AU 2 3TAU 3 3TAU 4 3¥AU 5 nszuUMSFEU nsusziliuna R1 R2 R3
o dnuseiRfiAntouas o dnUseiR amasneedis | o edunsuuamdumsinu | o eduneuarliduuziifeddiu | o vimsidemeaddn | e msFeuslu * Workplace based | L1/L2 L3 L4
nsrvsamedesuld aulden warysanIsiv wén wagmadendy WIS 9819 ) AOIUNTTIN assessment
o szydumioameiniadl | wamsesammendiver | e eenuuugusigunsaiide | eseunguesufiiu was * WAUIAMUTEIYIEY | © N1TARUNIA * MCQ, MEQ, Oral
Aendodly waysaaitany; wlsssey 598, neseelsaduung WINE AN SIReenaBeR Lawwzﬁwmﬁa@ua U55818 examination
o PUNAILswIY, andu | vedlsauarszylady uazeeazUnAdradesle MENFIUNINSUNNET Snwndtedidany
v Wudunswse®iald | wensallsald TngfinnuRananaiies avayuluwdagmadonla Fudouls
o szyaiisunitiafes, véntle e panuUUgUsRUnsalmds | e sawuuimenis
anansadaduvieilig * ANUNTNINUNUNITOUA §4d, 1eseslsatming guasnuilean
uaz lWounsaldnnsale $nwn madhafesuazenns | wazeizunAdiafesle natnafes w3e 1
CERNRGIREH deaeslugiedlazy pE9gNFiBY Useillunda audiladudivy
o asgyiinde mad1aAsuay nsanefediiieussim InnsurumMIateTadle lunsdanis
omsiAededuuns 91MITIMANTTLIVLIN | © A1U1I0IUNUNITPUATNN nadhafvadesan
QuakuuUsEAuUsEARs neldnsauaule wadnaABIIAzeINST msaesd
WAENIIVEUUININT Wendedluftaedlasums
523UIn ua NMsgua me¥sdiileussinennisme
AU sEEEanYnY auoslel
* 1wNEIANINSIETuthe
munuedla

135




nangnsn1sinausuLmUsedthy wWejdidhsuansauiaudwglunsussneuininienssy
anFedSnunasuzisaiver atudiudss we. 2561

12. nMsguadnuduoe: Tsaliasaniililduss (Benign tumour)

@ | 9 = : .
EPA 12 msguadnwndae: Tsaliaseniilailiugise (Benign tumour)

Patient Care n1sguasnwfiUae

asr9seneossule

. ﬁzus‘hwﬂamamﬁmﬂﬁ
Aededls

* TIUNAILIWIN, QNLAU
3o [udunmededinle

azlden uazyININISAY
NANITATIINNNENTING
waysaaitany; wlsssey
vadlspnaysyulade
wensallsale
o szyaiisunitiafes,
ansadasiuvieie
uaz lWounsaldnnsale
YMNTEY
ATTIUNTN Nad1uABILaY
mmsﬁﬁm%’aﬂuﬁﬂw
Tsauiloseniilalduziss 7
Asunsanesed

NaN WATNINLEDNDY 9

panuuuUTIegUnTalinge
§9d, 1esealsatlmang
wazaltvunidrafadla
Tngdanuianaaliie
Entiay

* A1UIINIUNUNITRUA
$nw1 HateABaLazeng
ﬁL?‘im%ﬂu@ﬂ’m suile
sondilallausde flasunis
aefdnelinisauaula

LUINNNITSNEN 9819
ATOUARLATULIU oy
WINZaY TIEnBad
mé’ﬂgwumnmﬂwéﬁ

atuayuluusiagmadenle

* anuUUFUTRUNTalMUs

§9d, 1esealsatlmang
uagaivunidrafedla
pE9gNFiBY Useillunda

AINNPUHUNTANTIE 6

. ﬂ’lﬁJWiﬂ’J’NLLNUﬂ’]iQLL@%ﬂE’]

Nad1aLAsawarenIe
L?‘imﬁaﬂu%ﬂw Tsaufesenit
Tallauzide Algsunisaneded
fenuoale

1o

* WAANUTYIIY
IEAULERUA
o PRl Ao
Snwgthediiny
Fudouls

® WRILLWINIANG
guainwiiiean

v = = =
NataAes 5o 1
v [ a

ANt duLEy
Tunsdmnis
natn9L AL esann
Asanesed

A01UNTA
® N15EOUNA
U35818

assessment
* MCQ

3TAU 1 AU 2 3TAU 3 3TAU 4 3¥AU 5 nszuUMSFEU nsusziliuna R1 R2 R3
o dnuseifninerteuay o dnUsedR nsesenigegns | o eSutsuuimdlunmsinw | e eSuneuaglviduugiifediv | e vimsideneedin | e nsiSeusly * Workplace based L1 L2 L3
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13. nMsguaineduie: n15ldus (Brachytherapy)

EPA 13 misquasnudUae: n1sldus (Brachytherapy)

Patient Care n1sguasnefUae

Iedunagenlasunissnm
memsaenldns

aunsaidenglae uazidla
AsEUIUMSTaTINSS e
prunsaenlduns waztdnla
nstasiudunsiganiedann
AsSNwIMENNTaenlEws

AT ULATUANINTT
Snwnensaenldusliogns
gndiss meldinsguaidusau
1oy

ANUNTOINBLHY WAELAAINT
Shwmenisaenlauslaogns
gneiea lamemues

UaRIN1TIN YIS
aonldusliognegnsies

2819ALE 8

Seuazuf iR
TugvIn3ed
S

(Authentic

learning)

Rl
ANIUNITAINT
(Workplace-based
assessment)

e Oral exam

e | 0g Book

3TAU 1 AU 2 3TAU 3 3TAU 4 3¥AU 5 nszuUMSFEU nsusziliuna R1 R2 R3
aunToNUNY war | o unnguszditiu | o msdananis L2 L3 L4
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14, ﬂ’]'iﬂl,l,a%'m-nﬁiiﬂ'w: Stereotactic Radiation Treatment; Stereotoactic Radiosurgery(SRS)/ Stereotactic Radiotherapy(SRT)/ Stereotactic Body Radiotherapy(SBRT)

EPA 14 n'ﬁ@,ua%'ﬂméﬂ'w: Stereotactic Radiation Treatment; Stereotoactic Radiosurgery(SRS)/ Stereotactic Radiotherapy(SRT)/ Stereotactic Body Radiotherapy(SBRT)

Patient Care n1sguasnefUae

5TAU 1 TR 2 3TAU 3 TR 4 TRV 5 nszuIUMIISEus nsUsziliung R1 R2 R3
Iedanmilnefléunissne | awnsadendine uasdile | @wnsoneuny uazuanIns | @wnsanauuNy wasuanIns | @anseainandde | e unndusedithy | o msdananis L2 L2 L3
fewalln SRS/SBRT nszvuMsfiesyimsinu | Snwdemada SRS/SBRT 1 | Snwdhemada SRS/SBRT 16 | meeddin ifendestu | Gouwasufdhou | UjdRenlu
mewAla SRS/SBRT uay | egsgnees meldnisgua | egegndes lamenules mashwwnewmatia | luavdnsed an1unTalas
wWlanstestudunsisann | Dudwides SRS/SBRT Fnw (Workplace-based
Fadannssnwmemeila (Authentic assessment)
SRS/SBRT learning) e Oral exam
e Log Book
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15. A2145 AMATIgRazANaNIsatun s lUTduidgynvadilsuazdenusaudiu: Medical Radiation Physics

EPA 15 misquasnugdiae:  amj anageavguazanuausatunisiilulduidynivesiiisuazdaausausitu: Medical Radiation Physics
Medical knowledge and Skills A3 ANugevyuazauaansalumalulduitymvesfisuasdausaudiu
3TAU 1 AU 2 3TAU 3 3TAU 4 3¥AU 5 nszuUMSFEU nsusziliuna R1 R2 R3

fanusineddingaiu dhlaanuiiugiuvesidnd | awnsathanuiinedsduildnd | anudileegrdndaneriu | @aansadinnudluld | e ussenendnges | e @aumcQ L1/L2 L3 L4
Awdfgvesandsedly | $ad FelldlunsufiRanumne | HandSedmoanunsaldsedsnw | lumsideluduidnd | Seusu * @0U Long case,
Fedsnw AATIN agUnensiy nsuwnglel Medical o Usziliuvny

Radiation ANERMTRH

Physics (9 LB

NAKNUIND) (Examination,

* 138UIINNT Workplace-based
iR assessment)
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16. A2145 AMATIYIYUazAUaRsatun s lulduidyvnvasduisuasdenusaudiu: Radiobiology and Cancer Biology

EPA 16 msquasnugiae: a3 Anageavguaranuawsatunisiilulduidynivesiilsuazfaausausitu: Radiobiology and Cancer Biology
Medical knowledge and Skills A3 ANugevIyuazauaansalumaluldudtymvesfisuasdausaudiu
3TAU 1 AU 2 3TAU 3 3TAU 4 3¥AU 5 nszuUMSFEU nsusziliuna R1 R2 R3
= ya  va o o Py =~ o v o v o~ a Y o XA Y o o o
fanudineadineaiu dilaanudiugiuees®ay | awnsehenudifesduday | denudilaededndafeniu | aansathenuillld | e ussenendnges | o @eumcQ L1/L2 L3 L4
mmdfguesdiziduar | Sduaziivervessii SwazdiinenvewSaluld | Frediduasivivememeibuie | lumsidulusiude FHUTI * @0V Long case,
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