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\WonBuusznaudne 31 Medical radiation physics waz3%1 Radiobiology lneiflvauiunvausasdysail
1. MEDICAL RADIATION PHYSICS
1.1 Basic Radiation Physics
B1 Basic Nuclear Physics (2 hours)
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
3.3 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
6. 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
7.3 Parent-daughter relationship
8. Units of activity: Curie and Becquerel, specific activity
B2 Interaction of photon & electron with matter (2 hours)
1. Photon interactions
1.1 Photoelectric interaction
1.2 Compton interaction
1.3 Pair Production
2. Probability for each interaction
2.1 Cross section
2.2 Factors affected each interaction
3. Importance of interaction related to radiation works
3.1 Radiation diagnostic

3.2 Radiation Therapy
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3.3 Nuclear medicine

4. lonizing Radiation

5. Interaction of electron with matter

6. Parameter related to particle energy loss
B3 Radiation quantities and units (1 hour)

1. lonization

2. lonizing radiation

3. Nuclide

4. Energy deposition event

5. Measurement of radiation

6. Exposure

7. Kerma

8. Quantities of dose using in radiation protection

9. Radioactivity

10. Exposure rate from gamma emitters
B4 Production of X-rays (1 hour)

1. Bremsstrahlung

2. X -ray spectra

3. Characteristic x-rays

4. X-ray beam quality and quantity

5. Half value layer(HVL) of x-ray beam

6. Calculation of HVL and inverse square law

7. Anode materials and filtration

8. X-ray circuit waveform
B5 Quality of X- rays (1 hour)

1. The quality of x rays

2. Half value layer

3. Spectral distribution of x rays

4. Effect of filters on x ray beam

5. Measurement of half-value layer

6. Exponential attenuation

7. Equivalent photon energy

8. Energy and wave length of x rays

9. Hard and soft x rays
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B6 Radiation dosimetry system (1 hour)
1. lonization chamber
1.1 lonization method
1.2 Free air chamber
1.3 Thimble chamber
1.3.1 Condenser chamber
1.3.2 Farmer chamber
1.3.3  Special chamber
- Extrapolation chamber
- Parallel plate chamber
1.4 Environmental conditions
1.5 Type of ionization chambers
1.5.1 Pulse type ionization chamber
1.5.2  Current type ionization chamber
- lonization chamber
- Proportional counter
- Geiger Mueller counter
2. Colorimetry
3. Chemical dosimetry
4. Film dosimeter
4.1 Film components
4.2 Latent image
4.3 Optical density
4.4 Advantage
4.5 Disadvantage
5. Thermoluminescence dosimetry
5.1 Thermoluminescence fluorescence
52 Type of TLD
5.3 Apparatus for measuring thermoluminescence
5.4 Glow curve
55 Advantage
5.6 Disadvantage
6. Scintillation dosimeter

7. Semiconductor detector
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B7 Basic knowledge of medical computer & application (1 hour)
1. Definition
2. Digital data
3. Components of computer

- Central processing unit

Input / Output devices

- Storage devices
- Communication network (bus)
- Digital images

4. Computer vision
- Mammography
- Chest x-rays

5. Computer assisted radiation therapy
- Treatment planning system
- Digital reconstructed radiographs
- Online portal images

B8 Diagnostic X-ray equipment (2 hour)

1. Direct and alternation current

2. Single-phase and three-phase circuits

3. High voltage circuit

4. Control panel components

5. Backup timer

6. High voltage components

7. High frequency circuits

8. Tube housing and envelope

9. Cathode

10. Grid controlled tubes

11. Tube and filament current

12. Anode

13. Line focus principle

14. Heel effect

15. Off-focus radiation

16. Focal spot blooming

17. Heat units

18. Heat Limit curve
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19. Anode heat monitors
20. Tube life and warm-up procedures
B9 Screen film radiograph (1 hour)
1. Radiographic film
2. X-ray film processing
3. Intensifying screen and fluorescence screen
B10 Fluoroscopy (1 hour)
1. Introduction to fluoroscopy and radiography.
1.1 Meaning
1.2 Basic principle of the production of fluoroscopic and radiographic imaging
2. X-ray machines
2.1 Composition of general or conventional radiographic machine
- X-ray tube
- Beam limiting devices
- Tube support
- High tension cable
- High tension generator and circuit
- Control tube or panel
- X-ray table
2.2 Composition of general or conventional fluoroscopic machine.
- X-ray tube

- X-ray tube carriage and screen holder

Fluorescent screen
- Serial changer or spot film device
- Additional accessories
2.3 Image intensifier.
- Principle and construction of x-ray image intensifier tube
- Optical viewer and image distributor
- Closed circuit television system, video tape recorder, cine
camera, photospot camera
- Care and maintenance of x-ray machines
- Radiation protection during the fluoroscopic and radiographic

Examination
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B11 Computerized tomography (1 hour)
1. Components 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 scanning
5. Radiation dose from CT scanning
6. Radiation safety for radiation personals
B12 MRI (1 hour)
1. Principle of MRI
2. MR instrumentation
3. Basic MR pulse sequences (spin echo and gradient echo)
4. Type of MR images ( Tlw, T2w, PDw images)
5. Suppression and cancellation techniques
6. Safety
B13 Radiotherapy equipment (1 hour)
Basic principles and operations of radiotherapy equipment
1. Kilovoltage units
2. Co-60
3. Linear accelerator
4. Simulator
5. CT simulator
6. Treatment planning system
7. Fabrication of treatment aids
8. Respiratory gating
9. Portal imaging
B14 Introduction in radiopharmaceuticals (1 hour)
1. Design and production

1.1 Design characteristics of radiopharmaceuticals
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1.2

13

1.4

15

1.6

1.7

1.8

Production of radionuclides

Radionuclide generators

Molybdenum-99 / Technetium-99m generator system
Technetium radiopharmaceuticals

Other single photon agents

Radiopharmaceuticals for positron emission tomography

Mechanism of localization

B15 Radionuclide imaging: SPECT, Digital imaging system, In vivo study (1 hour)

1. Gamma camera

1.1

1.2

13

1.4

15

Components of gamma camera

Principles of operation

Digital camera

Performance parameters of gamma camera

Quality control of gamma camera

2. Digital imaging system, SPECT, PET, and QC

2.1

22

23

2.4

25

2.6

2.7

2.8

29

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
(A/D converter)

Digital imaging in NM system

Matrix mode of SPECT

Physical basis of SPECT

SPECT acquisition and reconstruction technique

SPECT filters

SPECT quality assurance

2.10 Basic principle of PET and cyclotron

2.11 PET instrumentation

2.12 Clinical and research application of PET

3. In vivo studies

3.1

3.2

33

3.4

Tracer principles
Compartment modeling
Static system (tracer dilution principle)

Kinetic systems

B16 Bone density measurement (1 hour)
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1. Basic principles of bone mineral density (BMD) equipment
2. Application of BMD for diagnosis
3. Simple circuits
4. Photon absorption techniques
5. Bone density measurements
6. Advantage of DPA over SPA
7. Patient Radiation dose
8. Dual photon energies
9. Comparison between DXA and DPA
10. Filtration systems
11. Electronic systems and scintillation detectors
12. Display unit
B17 Radiation protection in diagnostic radiology (1 hour)
1. Basic principles of radiation protection
2. Reduction of radiation exposure of the staff: time, distance, shielding
3. Reduction of radiation dose to the patient
4. Effective dose
5. Regulations, equipment regulations
6. Radiation detectors
7. Natural backeground radiation
8. Proper radiological technique in diagnostic imaging
B18 Radiation protection in Nuclear Medicine (1 hour)
1. Hazards from radioactive unsealed source
2. Maximum permissible body burden, MPBB
3. Maximum permissible concentration, MPC
4. Hot lab design
5. Rules and regulation in the hot lab
6. Hot lab monitoring
7. Storage of radioactive materials
8. Accidents
9. Contamination and decontamination
10. Radioactive waste disposal and control
11. Transportation of radioactive materia
B19 Radiation protection in radiotherapy (1 hour)

1. Treatment in radiation oncology
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2. Dose limit for radiation workers and for publics

3. Radiation Protection for teletherapy
3.1 Design and calculation on for barrier thickness against primary radiation,

secondary radiation and leakage radiation

3.2 Neutron protection from linear accelerator

4. Radiation hazard and legal aspect of radiation protection
4.1 Storage, preparations transportation of radiation source
4.2 Test for Leakage radiation
4.3 Radiation monitoring

B20 Legal aspect of radiation protection establishments (1 hour)
Radiation hazard and legal aspect of radiation protection

1. Laws and Criteria concerned radiation workers, i.e. atomic energy for peace act, labor
protection act for BE 2541

2. Responsibility of the Head of Department

3. Responsibility of the technical officer

4. Radiation application for radiation worker, step for application and the use of

standard forms
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1.2 Physics of Diagnostic Radiology
D1 Introduction to radiographic technique (1 hour)
1. Parameters related to radiographic image quality (e.g. KV, mAs, FFD, OFD, FOV,
Object thickness)
D2 Digital Imaging (1 hour)
1. Basic principle of digital imaging
- CR
- DR
- DSA
- DS
D3 Quality assurance in diagnostic X-ray instruments (1 hour)
1. Basic principle of quality control and quality assurance of radiographs and diagnostic
x-ray instruments
D4 Mammography (1 hour)
1. Mammography
D5 Advanced computed tomography (1 hour)
1. HRCT
2. CT Fluoroscopy
3. CT Angiography
4. Post processing
5. Quality control for CT
D6 Ultrasound (2 hours)
1. Physical properties of ultrasound
2. Ultrasound transducer
3. Acoustic impedance
4. Axial and lateral resolution
5. Ultrasound instrument
6. Doppler ultrasound
7. Tissue Harmonic
8. Quality assurance and preventive maintenance
D7 Advanced MRI (1 hour)
1. Fast MR pulse sequences
2. MR spectroscopy
3. MR angiography (TOF, PC and CE)

4. Techniques of cardiac MRI
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5. Methods in functional brain MRl (Diffusion, Perfusion, BOLD)
D8 PACS (1 hour)

1. Basic Principle in PACS

2. PACS connection

3. DICOM Format

4. Storage

D9 Concepts of image quality (1 hour)

1.3 Physics of Nuclear Medicine (N1-N5)

N1 Radiopharmaceuticals

N2 Radiation detection systems in nuclear medicine
N3 Radionuclide counting statistics

N4 Internal radiation medicine

N5 Radioimmunoassay and related procedures

1.4 Physics of Radiation Therapy (T1 - T7)

T1 Photon beams
T2 Electron and particle beams
T3 Radiation therapy treatment planning

T4 Brachytherapy
T5 Advanced in radiotherapy
T6 Quality assurance/quality control in radiotherapy

T7 image guided radiotherapy
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2. RADIOBIOLOGY
Lecture hour
A. Basic Molecular Cell Biology 3

- Basic concepts in molecular cell biology

Molecular techniques in Radiobiology

B. 1. Basic Radiation Biology 10

Molecular aspects of radiobiology

- Action of ionizing radiation on cells

Molecular response to radiation action
2. Biological basis of radiotherapy

- Proliferation kinetics and normal organ response

Tumor growth kinetics and tumor organ response

Analysis of cell survival curve
- Five R’s in radiotherapy
C. Health Effects of lonizing Radiations 5
- Acute effects of total body irradiation
- Radiation carcinogenesis
- Effects of ionizing radiations on embryo and fetus
- Genetics effects of ionizing radiation

- Radiation cataractogenesis
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b.lo.e Nuclear Medicine Rotation for Diagnostic Radiology Residency Training Program
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nsudanatiasdu laenisldiaIas SPECT, SPECT/CT, PET/CT lussuusingg uazn1sussynals
MNARUINININTIE (Cross-sectional anatomy)
v, wannsnslansndused (Radiopharmaceuticals) Mlun15ATIAAZAITINBININIVAERNS
Jumdes
A AENNITVBINITNTIUALNITWUANANITATINANUNUIMULTDWIANTEAN (bone mineral density;
BMD) Il Dual energy X-ray absorptiometry (DXA)
4 Menn15UeIUsUNI18INTIE
< mMsizeuinnnisufianulunie/asmansdaunges linseunqu
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n.  Oncology studies lauA PET/CT (FDG and non-FDG tracer), conventional tumor imaging (-
131 MIBG, somatostatin receptor imaging, etc.)

9. szuusieulivie (Endocrine system) laln thyroid scan, parathyroid scan

f. szuunsx@mmzﬂéﬁmﬁa (Musculoskeletal system) lgiin bone scan, BMD

& syuuUszam (Central nervous system) lauA brain SPECT, brain PET

9. SEUUMALETSUAY SE UMW (Gastrointestinal and biliary ~systems) laun
hepatobiliary scintigraphy, Gl bleeding scan

2. szvumahudaane LLazixuuﬁuﬁuﬁ (Genitourinary and reproductive system) lgilin renal
scan (diuretic renography @ renal cortical imaging), radionuclide VCUG

v. syuuiilanazvaonideon (Cardiovascular system) LA myocardial perfusion study,
myocardial viability, MUGA

9. syuunaiumela (Respiratory system) lalA ventilation-perfusion lung scan

. isuufflﬁmﬁaﬂ (Lymphatic system) Laiwn lymphoscintigraphy (lymphatic obstruction wag
sentinel lymph node study)

&lo Radionuclide therapy LU Y-90 Sir-sphere, I-131 treatment Hudu

o.lo.lo RADIATION ONCOLOGY

0. JzuznaUfURNY : egeles & dUann

t%

b, finwensiieud fun15UTIEs NMsUseau Tumor conference nsguasnuiUlsuziSeiinatinies

fu Ao

n39sedsnwnie veUae n1sinulanan nuazsindnununssnwiuunmd $adsnwilu Tsauziss
nsunissnw tngasy weown Tdsil
on. LHav 3w

A. Basic science: ﬁugmma Medical radiation physics and radiobiology

=De

B. Clinical radiation oncology ﬂimauwﬁﬂmi‘ﬁugmﬁﬁﬂ Aunssely
1. ®ann1599IN155NEL5ARI85985n1 (Principle of radiation therapy) %1 Tumor and
tissue radiosensitivity, factors affecting radiosensitivity, aim of treatment, indication of treatment,
Result of treatment, Critical organs and organ tolerance dose, Radiation complications, Factors
affecting radiation complications k¢ Management of radiation complications
2. Common cancers - etiology, epidemiology, natural history, pathology,
pretreatment/diagnostic evaluation, staging, prognostic factors, treatment modalities, result of
treatment and treatment complications
3. Radiation therapy in common cancers 13U breast cancer, cervical cancer, lung cancer,
head and neck cancer, CNS cancer, colorectal and esophagus cancer Wrlanannisidanlyn155nu
WUV definite %39 palliative radiation therapy LLazﬂEjaJ emergency in radiation therapy 39 radiation

of benign diseaseinuvoy
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4. Radiation equipment: 33ntATasdan1959dTnw1Nd1Agylaun teletherapy or external
beam radiation by Linear accelerator (proton vs electron), brachytherapy, simulation machines
5. Radiation treatment techniques wandAguasnsidivaiiasig 9 liaeandssiulsn du 9

LALLUUNISYT Simulation 1AB981AYLATDLBNYLSIABNNILABS YNNI LEIUN1TINTRRUAITTNED

MABAIUNITINVEULA portal Tunssn wWedszyndnuseslsaienaiinainsednlglunissnwle

o.on e 5diven Uszneudeillomsyuunng 4 UjiRnumuisunaendngss wwendu oo
RNV EOIED

®. Thoracic imaging rotation

. Cardiovascular imaging rotation

3

. Abdominal imaging rotation (Gl, hepatobiliary and GU)
. Musculoskeletal imaging rotation

. Pediatric imaging rotation

. Neuroimaging rotation

. Interventional neuroradiology rotation

. Interventional radiology rotation

a & 3 g e A

. Breast imaging rotation
®@o. Emergency Radiology rotation

' v
= N o

Wammasaunszuiunsineusundaduluudavandu/vdangasidu Yaduliiinussaunisal anud
ANUTIY oAU wasiruaRna Wuluaunuauiinifausyasd (Competency) iamnsnumudeiinunves
wineanl sulaun n1susuiagiie Anuiuasinueinanisnunssy inveseninsuanatasnsdeds nsiseus

LAZNITNAINIAININNISUUR Anuatnsalunisyhaumundnivdnden way n1sviasdjiRliaenadaiu

o [

FEUUAVNIN S18azBan v IMeTedinenItdady 10 Juniined
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®. Thoracic imaging

0.0 Szl UfURNW: 08190y ob dUAM Tnswus lWumamyuieu Ussuna < dUanvisiensa vie Ussuial e ASInaonndngns

oo AN3 TNy 1WAAR NsEUIUMTITEus H1uN15UTTEne Enklananmuazn1saiduninsiainsginan1snsianededinel laud am $adnsisen n1sasiaiy

iwsaenYsIRouIAes uazdu q lnvagdidu n151991mIUN5RsI3Ted A9 entrustable professional activities (EPA) édunisiseusniu Milestone wagnisuszifiuiiie

NadNgNINIINITANYT Al

MM o kARITIIUTIBNUTUA TunnIamerTesilenis q (Log book) TuusazassvesnisryuisuujiRnumutnisdnymseluusasaiesnsvyuiou

Imaging procedures Minimum requirement 1st year 2nd year 3rd year
Skill (rotation 1) (rotation 2) (rotation 3)
Chest radiographs 400 50 - 150 50 - 150 50 - 150
CT and HRCT of the chest 100 (HRCT %y’wﬁ"w 15519) 10 - 20 20 - 40 20 - 40
CT pulmonary angiography (CTPA) 25 5 10 10
Other investigation; 5 0 2 3
Ultrasound, fluoroscopy, MRI (L‘%Bu%’)
A9 o LLmaizﬁwﬂ"jul,t,az%y’wuammuimumima%ha 1 Tusguusedinemsisen
Thoracic Imaging
Chest radiographs CT chest HRCT chest / CTPA Others; ultrasound, MR,
fluoroscopy
sERuTuAINg 1 2-3 1 2-3 1 2-3 1 2-3
Medical knowledge
Rotation 1 Level 1
Rotation 2 Level 2 Level 1 Level 1-2 Level 1 Level 1-2 Level 1 Level 1-2 Level 1-2
Rotation 3 Level 3 Level 2-3 Level 2-3 Level 2-3 Level 2-3 Level 2-3 Level 2-3 Level 2-3
inmmangaInIRnauTILwnd sz uan S§ine et weve &




M99 e WAL LEVMNINIANNIUENMUTUAIINS medical knowledge

Rotation 1

Rotation 2

Rotation 3

Medical Knowledge

v T o
ICAUIUN o

STAUYUN o

o & o
ICAUIUN en

1. Imaging methods and

positioning

Conventional chest radiograph
including technique for
posteroanterior, lateral, lateral
decubitus, oblique, apical lordotic,
supine, expiration)

CT (conventional CT, HRCT, CT
angiography)

1.

Ultrasonography

1.

MRI

2. Normal anatomy and physiology

Airway (trachea, carina, main
bronchi)

Bronchopulmonary segments,
lobe, second pulmonary lobule,
acinus

Pleura, fissures, lines, recess and
stripes

Mediastinum, hilum and
esophagus

Heart (cardiac chambers),
pulmonary vessels, aorta and
vena cava

Diaphragm

Chest wall

1.

Lymphatic system
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3. Signs in chest radiology

—_

D e N T A

N N P PR, R, R, R, R, R, R e
= O v o N o kR W DN = O

Air bronchogram sign

Air crescent sign

Bulging fissure sign
Continuous diaphragm sign
Cervicothoracic sign

Deep sulcus sign

Fallen lung sign

Gloved finger sign

Golden S sign

Hampton hump sign

. Hilum overlay sign

Hilum convergence sign
Luftsichel sign
Silhouette sign

. Juxtaphrenic peak sign

Tram track sign
Spine sign

Flat waist sign
Doughnut sign

Oreo cookie sign

. Holly leaf sign

—_

0 0o N o RN

—
= O

12.

CT angiogram sign

CT halo and reverse CT halo sign
Upper triangle sign

Westermark sign

Comet tail sign

Signet ring sign

Split pleura sign

Incomplete sharp margin

Cheerios sign

. Feeding vessel sign

. Headcheese sign/three density

pattern

Polo mint sign

o R LD

1-2-3 sign

Galaxy sign
Water lily sign
Swiss cheese sign
Straight edge sign

Anterior upper lobe sign
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anterior, middle, posterior,
superior

a. Anatomic boundaries

b. Common causes of mediastinal

masses in each compartment

Mediastinal hemorrhage

Mediastinal lipomatosis

L

Fibrosing mediastinitis

4. Interstitial lung disease 1. Four basic patterns of interstitial Differential diagnosis of common Sarcoidosis
lung disease on chest radiograph interstitial lung diseases on chest Drug-induced lung disease
and CT radiograph and CT, based on clinical Langerhans pulmonary
information histiocytosis
1. Idiopathic interstitial pneumonia - Lymphangioleiomyomatosis
UlP Pneumoconiosis, e.g. silicosis, coal
2. Collagen vascular disease worker’s pneumoconiosis
3. Hypersesitivity pneumonitis asbestosis
4. Scoring ILD
5. Airspace/alveolar lung disease 1. Acute airspace diseases, e.q. 1. Chronic airspace diseases
pulmonary edema, pneumonia, 2. Peripheral airspace diseases
hemorrhage
6. Disease of the airways 1. Atelectasis (collapse): each lobe 1. Bronchiolitis/Small airway disease
atelectasis, combined lobes 2. Asthma
2. atelectasis and whole lung 3. Tracheal abnormalities
collapse 4. Vanishing lung syndrome
3. Bronchiectasis
4. Pulmonary emphysema
7. Mediastinal and hilar disorders 1. Mediastinal compartments: 1. Mediastinitis
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Common causes of
mediastinal/hilar lymph node
enlargement
Pneumomediastinum

Extramedullary hematopoiesis

8. Solitary and multiple pulmonary Definition . Recommendations for pulmonary Positron emission tomography in
nodules Approach to a solitary pulmonary nodules the evaluation of a solitary
nodule pulmonary nodule
Common causes of solitary and
multiple pulmonary nodules
9. Benign and malignant Bronchogenic carcinoma Lymphoproliferative disorders Posttransplant lymphoproliferative
neoplasms of the lung Hamartoma Neuroendocrine tumor disorders
Metastasis e.g. hematogenous Kaposi sarcoma
pulmonary metastasis, Screening lung cancer
lymphangitic carcinomatosis
10. Chest trauma Pulmonary parenchymal trauma Injury to the heart and Lung torsion

Injury to the thoracic aorta and
great vessels

Diaphragmatic rupture

pericardium

Injury to the esophasgus and
thoracic duct

Indirect effect of trauma on the
lungs e.g. fat embolism

Tracheal or bronchial rupture
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11. Chest wall, pleura and 1. Pleural effusion, including Mesothelioma
diaphragm empyema, malignant effusion, Unilateral elevation of the
chylothorax diaphragm: diaphragmatic paralysis
2. Pneumothorax: tension Diaphragmatic hernia, eventration
pneumothorax Deformity of the chest wall e.g.
3. Pleural thickening and calcification pectus excavatum
Bronchopleural fistula
Pleural and chest wall masses
12. Infection (immunocompetent, 1. Pulmonary tuberculosis and Nocardiosis Actinomycosis
immunocompromised and atypical mycobacterial pneumonia Fungal infection: histoplasmosis, Protozoal infection
posttransplant patient) 2. Bacterial pneumonia mucormycosis, cryptococcosis Helminthic infection
3. Viral and mycoplasma pneumonia Opportunistic infections in AIDS
4. Aspersgillosis and immunocompromised
5. Septic emboli patients

13. Unilateral hyperlucent lung (or

hemithorax)

Common causes of unilateral
hyperlucent hemithorax, e.g.

foreign body, mastectomy

Poland syndrome

Swyer-James syndrome

14. Congenital lung disease

Bronchopulmonary sequestration
Congenital pulmonary airway
malformation (CPAM)

Congenital lobar emphysema

Pulmonary hypoplasia

Absence (agenesis or aplasia) of
the lungs or lobes of the lungs
Tracheal bronchus and other
abnormal bronchial branching

Congenital lymphangiectasia
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15. Pulmonary vascular disorder Pulmonary thromboembolism 1. Pulmonary hypertension 1. Pulmonary arteriovenous
malformation
2. Anomalous pulmonary venous
drainage
3. Scimitar syndrome
16. Thoracic aorta and great vessels Superior vena cava obstruction
17. Monitoring and support devices Chest drainage tube 1. Indwelling balloon-tipped
(tubes and lines) Endotracheal tube and pulmonary arterial catheter
tracheostomy tube 2. Intraaortic balloon pump catheter
Nasogastric tube
Percutaneous central venous
catheter
18. Post-operative chest 1. Pneumonectomy — 1. Heart and lung transplantation
Postpneumonectomy syndrome 2. Retained surgical materials
2. Lobectomy - bronchial (gossypiboma)
dehiscense
3. Median sternotomy - sternal

dehiscence
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b. Cardiovascular imaging
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Imaging procedures Minimum requirement 1st year 2nd year 3rd year
Skill (rotation 1) (rotation 2) (rotation 3)

Chest radiographs (CVS) 100 0-70 0-50 0-50
Coronary CTA/Cardiac CT 10 0-5 0-10 0-10
Cardiac MRI 5 0-5 0-5 0-5

CT angiography (CTA) / MR angiography 30 0-10 10- 15 10-15
(MRA)

Doppler ultrasound 30 0-15 0-15 0-15

o fnuaueailiiewseldwsulunsulananin viensdifinalidisme snalunaiegnnliseuiuarulanaiall oumasielng note Wiuuilu logbook Judunns

SEUFAINLAARIDEG **¥
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Cardiovascular Imaging

Chest radiographs Coronary/Cardiac CT CTA/MRA Doppler US Cardiac MRI
s2AU Medical
1 2-3 1 2-3 1 2-3 1 2-3 1 2-3
knowledge
Rotation 1 Level 0 -1 Level 0 -1 Level 0 -1
Rotation 2 Level 1 -2 Level 1 Level 1 -2 Level 1 Level 1 -2 Level 1 Level 1 -2 Level 1 Level 1
Rotation 3 Level 2-3 Level 2 Level 2-3 Level 2 Level 2-3 Level 2-3 Level 2-3 Level 2 Level 2
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A3 e LEAASLUBNIYIAIUIHENAINTUAINUG medical knowledge and skills

conventional chest radiographs

and abnormal anatomy on each

cardiac imaging modality

Rotation 1 Rotation 2 Rotation 3
Skills
Imaging procedure Chest radiographs 1. Coronary CTA/Cardiac CT Cardiac MRl
CT angiography (CTA) 2. CT angiography (CTA) MR angiography (MRA)
Doppler ultrasound 3. Doppler ultrasound Doppler ultrasound
Rotation 1 Rotation 2 Rotation 3
Medical Knowledge 2ufl o s2AUTl 53AUTl o
1. Imaging methods and Conventional chest radiograph 1. Coronary CTA/Cardiac CT Cardiac MRl
positioning, indication, including technique for 2. CT angiography (CTA) MR angiography (MRA)
contraindication, techniques, posteroanterior, lateral, oblique,
physics and radiation savings supine, expiration)
Doppler ultrasound
2. Normal anatomy and physiology Normal cardiac anatomy on 1. Embryology of cardiovascular
conventional chest radiographs system
Cardiac chambers, pulmonary 2. Imaging anatomy on CT and MRI
vessels, aorta 3. Standard cardiac views
Normal pulmonary vasculature on | 4. Standard 17 cardiac segments
conventional chest radiographs 5. Normal coronary artery anatomy
Pattern of normal and abnormal and myocardial territory
pulmonary vasculature on 6. Differentiation between normal
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Rotation 1

Rotation 2

Rotation 3

Medical Knowledge
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3. Signs in chest radiographs 1. Double contour sign 1. Walking man sign
2. Bat wing sign 2. Scimitar sign
3. Snowman sign
4. Egg-on-a-string sign
5. Boot-shaped heart
6. Box-shaped heart
7. Figure of three sign
8. Pericardial fat pad sign
9. Water bottle sign
10. Silhouette sign
4. Normal anatomy of 1. Aorta and branches Body arterial and venous
the arteries and veins 2. IVC, systemic vein, pulmonary collateral vessels
of the body vein and branches
5. Basic functional evaluation of 1. Normal and abnormal cardiac Grading severity of abnormal
the heart function. cardiac function
2. Normal value of cardiac function Post-processing cardiac function
and measurement Regional and global left and right
3. Basic functional evaluation of ventricular function
the heart Left and right heart chamber sizes
and function.
6. Coronary artery disease 1. Plain film interpretation of 1. Coronary artery atherosclerosis Indications for assessment of

different stage of heart failure

including plague morphology
and assessment of stenosis

severity

myocardial viability
Cardiac MRI indications and

characteristic findings of
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Rotation 2

Rotation 3

Medical Knowledge
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Coronary artery stenosis and
acute coronary artery syndrome
Anomalous coronary artery and
aneurysm

Coronary artery bypass graft
Myocardial disease related to
coronary artery disease e.g.

infarction

myocardial ischemia, myocardial
infarction, acute coronary
syndromes and other causes of
myocardial injury.

Technique, indication and
contraindication and basic

principle of stress CMR.

7. Valvular heart disease

Plain film interpretation of
common valvular heart disease
a. Mitral valve

b. Aortic valve

Calcified cardiac valves

Prosthetic heart valve

Plain film interpretation of less
common valvular heart disease
a. Pulmonary valve

b. Tricuspid valve

Cardiac CT findings of acquire and
congenital valvular heart disease
Cardiac MRI indication of valvular

heart disease

8. Cardiac mass

Common cardiac tumor eg.
myxoma
Differential cardiac thrombus

from cardiac tumor

Other cardiac tumor eg.
Angiosarcoma, lymphoma
Cardiac MRI indications and
essential pulse sequences for
cardiac mass

Approach the cardiac mass by

cardiac CT and/or cardiac MRI

9. Cardiomyopathy and myocardial

disease

Common cardiomyopathy
a. DCM
b. HCM

Uncommon
cardiomyopathy/myocardial

disease
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Acute myocarditis

Rotation 1 Rotation 2 Rotation 3
Medical Knowledge 2Tt o sEAUTl 52HUT o
c. RCM a. EMF
d. ARVD b. Loeffler’s myocarditis

Cardiac T2* for diagnosis of

myocardial iron overload

10. Pericardial disease

1. Pericardial calcification

2. Pericardial effusion

Constrictive pericarditis

Cardiac tamponade

Congenital absence of
pericardium
Pericardial mass eg. Pericardial

cyst, metastasis

11. Congenital heart disease

1. Plain film interpretation of
common congenital heart disease
a. ASD,VSD,PDA
b. TAPVR,TGA
c. TOF
d. Ebstein’s anomaly

2. Basic pattern of pulmonary

vasculatures

Segmental approach of

congenital heart disease by

cardiac CT and/or cardiac MRI

Common congenital heart

disease

a. Non-cyanotic CHD es.
ASD,VSD,PDA,ECCD,AP
window

b. Cyanotic CHD eg. TOF, TGA,
TAPVR, Ebstein’s anomaly

C. Heterotaxy syndrome

d. Coarctation of aorta

e. Aortic arch anomaly related

to CHD

Common post operative CHD eg.
Palliative modified Blalock-Taussig
shunt, Fontan operation
Congenital valvular heart disease

eg. Congenital aortic stenosis

12. Thoracic and abdominal aorta

1. Aortic aneurysm

2. Traumatic aortic disease

Coarctation of aorta

Aortic arch anomalies

1. Post operative imaging of aorta
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3. Acute aortic syndrome 3. Aortoiliac syndrome 2. MRI evaluation of coarctation of
4. Aortitis, arteritis aorta
5. TEVAR/EVAR evaluation
13. Pulmonary vascular, peripheral 1. Pulmonary thromboembolism 1. Pulmonary hypertension 1. Pulmonary arteriovenous
and visceral vessel disorders 2. Venous thrombosis 2. Vascular aspect of liver, kidneys, malformation
pancreas, small and large 2. Scimitar syndrome
bowels 3. Pulmonary sling
3. e.g stenosis, post traumatic 4. Vascular aspect of organ
vascular complication (fistula) transplantation
4. Acute and chronic peripheral
obstructive vascular diseases
5. Vascular injury
6. Venous thrombosis, venous
obstruction
14. Monitoring and support devices 1. Prosthetic heart valves 1. Indwelling balloon-tipped
and valve prosthesis 2. Chest drainage tube pulmonary arterial catheter
3. Endotracheal tube and 2. Intraaortic balloon pump
tracheostomy tube catheter
4. Nasogastric tube 3. Cardiac pacemaker and
5. Percutaneous central venous implantable cardioverter
catheter defibrillator
15. Doppler ultrasound 1. Basic knowledge of Doppler 1. Carotid artery stenosis 1. Peripheral artery stenosis
ultrasound 2. Renal artery stenosis/ 2. Venous insufficiency

3. Portal hypertension




Rotation 1 Rotation 2 Rotation 3
Medical Knowledge 2Tt o sEAUTl 52HUT o
2. Normal Doppler waveform of 3. Venous thrombosis of upper 4. Renal transplantation
vessels limb and central vein 5. Liver transplantation
3. Deep vein thrombosis 6. Dialysis access
4.  Abdominal aortic aneurysm
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a. Abdominal imaging (Gl, hepatobiliary and GU)

0.0 SrEzlaUURNW: eg1wiley 32 dUnv naeandngnslasuundunismuisulszana ¢ §Uansi Aoseu/asa vEenuAUMINTaNTeEnITY
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Minimum requirement

scrotum

Imaging procedures (MuazulananieauLag) 1st year 2nd year | 3rd year
Plain abdominal radiographs 50 20 20 10
Fluoroscopic contrast study (Esophagography, Upper gastrointestinal study, Small bowel
study, Barium enema, Loopography, fistulography/ sinugraphy) 10 4 4 2
Intravenous pyelography * 10 (Teaching file d@unanq) 5 5 0
Cystography, VCUG and Urethrography 5 0 2 3
Ultrasound: Abdominal ultrasound: upper abdomen, whole abdomen, pelvis, KUB, scrotum,
prostate 100 40 30 30
CT of the abdomen: upper abdomen, whole abdomen, pelvis, KUB (CT urography - CTU) 100 (CTU 5) 30(CTU 1) | 30(CTU 2) | 40 (CTU 2)
MR of the abdomen: upper abdomen, MRCP, whole abdomen, pelvis, KUB, prostate, 10 0 3 7

Imaging procedures

Minimum requirement ({3gu3)

Hysterosalpingography

5

Obstetrics ultrasound

30
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Gastrointestinal, Hepatobiliary imaging and Genito-urinary imaging
Plain radiographs Fluoroscopy Ultrasound cT Special CT* MRI
52AU Medical ® © - ® ©-am ® ©-am ® © - ® o - e ® B -
knowledge
Resident 1 Level 2-3 Level 2-3 Level 1 Level 1
Resident 2 Level 2-3 Level 1 Level 2-3 Level 1 Level1-2 | Levell | Levell-2| Levell Level 1
Resident 3 Level 3 Level2-3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2 | Level2-3 | Level 2 Level 1 Level 1-2

*Special CT = CT colonography

M13199 .0 LARWLBYMNIVAINIULNAUTUAINS medical knowledge uagyinye (Skill) s¥UU Gastrointestinal (GI) and hepatobiliary imaging

Resident 1

Resident 2

Resident 3

Skills

Imaging procedures

Plain abdominal radiography

Fluoroscopic contrast study

(esophagography, upper Gl studies,

small bowel series, barium enema) |2.

Ultrasonography of abdomen

CT of abdomen

Fluoroscopy (loopography,

fistulography / sinugraphy,

cholangiography)

MRI of abdomen

1.

Special CT (CT colonography)
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Resident 1

Resident 2

Resident 3

Medical knowledge
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Imaging method and positioning
including indications,
contraindications, limitation, and
possible complications of each

modality

1. Plain abdominal radiographs
(supine film of abdomen, acute
abdomen series, decubitus film of
abdomen, lateral cross table film
of abdomen)

2. Fluoroscopy (esophagography,
upper Gl studies, small bowel
series, barium enema)

3. Ultrasonography of abdomen

4. CT of abdomen

Fluoroscopy (loopography,
fistulography / sinugraphy,
cholangiography)

Color doppler sonography of
abdomen

MRI of abdomen

1.

Special CT (CT colonography)

Normal roentgenographic anatomy,

common variations and dynamic

physiology

1. Alimentary tract: pharynx,
esophagus, stomach, small bowel
and large bowel

2. Hepatobiliary system

3. Pancreas and spleen

4. Abdominal wall, peritoneal cavity,

mesentery and omentum

Pathologic images of liver

3.1 Congenital abnormalities

Common abnormalities (such as
simple cysts, polycystic liver diseases,

etc.)

D
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Resident 1

Resident 2

Resident 3

Medical knowledge
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3.2 Inflammatory process

Common inflammatory/ infectious
process (such as pyogenic and amebic

liver abscess, etc.)

Other inflammatory/ infectious process
(such as parasitic abscess, hepatitis,

etc.)

- Rare inflammatory process (such as
fungal infection)
- Atypical or unusual pattern of

common diseases

3.3 Trauma

blunt and penetrating injuries

latrogenic injuries

3.4 Diffuse liver diseases

Common diffuse liver diseases (such

as cirrhosis, fatty liver, etc.)

Other diffuse liver diseases (such as
hemochromatosis, uncommon pattern

of fatty infiltration, etc.)

Rare diffuse liver diseases (such as

storage disease, etc.)

3.5 Vascular diseases

Common vascular diseases (such as

portal vein thrombosis, etc.)

Other vascular diseases (such as portal
hypertension, liver in cardiac diseases,
Hepatic venous outflow obstruction,

etc.)

Rare vascular diseases (such as

telangiectasia, etc.)

3.6 Neoplasms and neoplastic-like

lesions

Common neoplasms (such as
cavernous hemangioma,
Hepatocellular carcinoma,

cholangiocarcinoma, metastasis, etc.)

Other neoplasms and neoplastic-like
lesion (such as adenoma, focal
nodular hyperplasia, hepatic nodule in
cirrhosis, fibrolamellar carcinoma,
transient hepatic attenuation

difference, etc.)

- Rare neoplasms and neoplastic-like
lesion (such as lipomatous tumor,
angiosarcoma, sarcoma,
pseudotumor inflammation, etc.)

- Atypical or unusual pattern of

common diseases

3.7 Liver transplantation

Pre - and post-transplantation

evaluation

4. Pathologic images of

gallbladder and bile duct
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Medical knowledge

o dl
SAUN o

o dl
WAUN o

o dl
ITAUN an

4.1 Congenital abnormalities

Common congenital abnormalities

(such as Choledochal cysts)

Other congenital abnormalities

(such as Caroli’s disease)

4.2 Inflammatory diseases

Common inflammatory diseases (such
as acute cholecystitis, ascending

cholangitis, etc.)

Other inflammatory diseases (such as
adenomyomatosis, Porcelain
gallbladder, chronic/emphysematous
cholecystitis, Primary sclerosing
cholangitis, Recurrent pyogenic
cholangiohepatitis, parasitic infestation,

etc.)

- Rare inflammatory diseases (such as
xanthogranulomatous cholecystitis,
AIDS cholangiopathy, etc.)

- Atypical or unusual pattern of

common diseases

4.3 Trauma

Common traumatic conditions
(hemobilia, bile ducts and gallbladder

injuries)

4.4 Neoplasms and neoplastic-like

lesions

Common neoplasms (such as CA

gallbladder, cholangiocarcinoma, etc.)

Other neoplasms and neoplastic-like
lesions (such as adenoma, biliary

cystadenoma, etc.)

- Rare neoplasms and neoplastic-like
lesions (such as metastasis, etc.)
- Atypical or unusual pattern of

common diseases

4.5 Miscellaneous

Choledocholithiasis, cholelithiasis

Post-operative complications

5. Pathologic images of pancreas

5.1 Embryology/ normal anatomy/

congenital anomalies

Annular pancreas

Fusion abnormalities (pancreatic

divisum)

Agenesis/hypoplasia

5.2 Inflammatory disease

Acute pancreatitis

Acute pancreatitis with classification,

and chronic pancreatitis

Uncommon conditions (such as

autoimmune pancreatitis)

mmsvi'mé“nﬁmmiﬂnamuLLW‘*nﬁﬂszﬁﬁﬁmm‘miﬁﬁ?mﬁﬁaﬁﬂ b

b




Resident 1
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5.3 Tumor

Common tumors (such as

adenocarcinoma, etc.)

Other tumors (such as common cystic
tumors of pancreas, neuroendocrine

tumor, etc.)

Rare tumors (such as rare cystic

tumors, etc.)

6. Pathologic images of spleen

6.1 Anatomical variants

Accessory spleen

Wandering spleen

Ectopic spleen

6.2 Focal mass lesion of the spleen

Splenic cyst

Splenic infarction, infection,

hematoma

Splenic tumor

6.3 Miscellaneous

Splenomegaly

Splenic calcification

7. Pathologic images of alimentary

tract

7.1 Neoplasms

Common neoplasms (such as

carcinoma, etc.)

Other neoplasms (such as lymphoma,

GIST, etc.)

- Rare neoplasms (such as
neuroendocrine tumor, metastasis,
etc)

- Atypical or unusual pattern of

common neoplasms

7.2 Inflammatory and infectious

diseases

Common inflammatory and infectious
diseases (such as appendicitis,

diverticulitis, colitis, etc.)

Other inflammatory and infectious
diseases (such as gastritis/duodenitis,
peptic ulcer, esophagitis, enteritis,

uncommon colitis, etc.)

Rare inflammatory and infectious
diseases (such as sarcoidosis,

amyloidosis, syphilis, sprue, etc.)

7.3 Congenital abnormalities

Common congenital abnormalities

Other congenital abnormalities

Rare congenital abnormalities

7.4 Trauma

Blunt and penetrating injuries

7.5 Miscellaneous

- Diverticular disease

- Gut obstruction

- Foreign bodies

- Motility disorder

- Post operative evaluation and

complications
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Common neoplasms (such as

lipoma, etc.)

- Uncommon neoplasms (such as

desmoid tumor, etc.)

Resident 1 Resident 2 Resident 3
Medical knowledge 2Tt © sEAUTl 5207 @
- Vascular diseases Chronic idiopathic intestinal
- Polyposis syndrome pseudoobstruction
- Intussusception
8. Pathologic images of abdominal
wall, peritoneal cavity,
mesentery and omentum
8.1 Abdominal wall Hematoma/abscess - Common types of hernia Rare types of hernia (such as internal

hernia, etc.)
Rare neoplasms (such as metastasis,

sarcoma, etc.)

8.2 Peritoneal cavity

Supramesocolic and inframesocolic
compartment
Distribution of ascetic fluid

Intraperitoneal hematoma/abscess

Pathway of metastatic tumor

spreading

Lymphocele

8.3 Mesentery and omentum

- Common infectious process (such as
peritoneal tuberculosis, etc.)

- Neoplasms (benign or malignant
tumors)

- Miscellaneous (such as epiploic
appendagitis, omental infarction,
mesenteric panniculitis, and

peritoneal calcifications, etc.)

- Cystic masses/neoplasms
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9. Miscellaneous

9.1 Abnormal air - Pneumoperitoneum - Retroperitoneal air
- Gut obstruction - Pneumatosis intestinalis
- Paralytic ileus - Air in portal vein, aerobilia
- Volvulus

Emphysematous infection

9.2 Abnormal fluid Ascites, hemoperitoneum, fluid
collection
9.3 Diseases secondary to or - alimentary tract
associated with diseases of - hepatobiliary system

- pancreas and spleen
- abdominal wall, peritoneal cavity.

Mesentery and omentum

1
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M19197 el LARWLDYIVIANUTHENANTUAIINS medical knowledge uagvinwe (Skill) 58U Genito-urinary imaging (GU)

Rotation 1 Rotation 2 Rotation 3
Skills LAV o sEAUT o SERUT o
Imaging procedure 1. Plain KUB Radiograph 1. CT of KUB system 1. MRI of KUB system
2. IVP 2. CT of adrenal glands 2. MRI of adrenal glands
3. Cystography, Urethrography and 3. CT of the pelvic organs 3. CT and MRI of the retroperitoneum
VCUG 4. Scrotal Ultrasonography
4. Ultrasonography of KUB system 5. Ultrasound female pelvis
(transabdomen)
izﬁuﬁ o
1. MRI of prostate gland
MRI of female genital organs
S2AUT o
1. Hysterosalpingography
2. Antegrade/Retrograde Pyelography
3. Transrectal/Transvaginal US
4. Penile ultrasonography
5. MRI of female pelvic floor
6. MRI of scrotum and penis
7. PET-CT in genitourinary system
1. Imaging methods and 1. Plain KUB radiographs 1. Ultrasonography for male and 1. Indications, contraindications,

positioning

- Indications and
contraindications

- Technigues and Positioning

female genital organ
(transabdominal US)
- Indications and

contraindications

techniques and protocols of the
following MRI examinations

- MRI for female genital organs
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Rotation 1

Rotation 2

Rotation 3
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Contrasted Uroradiology (IVP,

Pyelography, cystography,

urethrography,

hysterosalpingography)

- Indications and
contraindications

- Technigues and Positioning

- Complications

Ultrasonography for KUB system

- Indications and
contraindications

- Scanning Techniques and
optimization

CT for KUB system

- Indications and
contraindications

- Techniques and protocols of
the following CT examinations

- CT for KUB system (CT
Urography, CT for renal mass,
CT stone)

- CT for Adrenal Glands (wash-

out protocol)

- Scanning Techniques and
optimization

Indications, contraindications,

techniques and protocols of the

following MRI examinations

- MRI for KUB System (MR
urography, MRI for renal mass)

- MR for adrenal glands

- MRI for prostate gland and

seminal vesicles

Indications, contraindications,
techniques and protocols of the
following MRI examinations

- MRI for scrotum and penis

- MRI for female pelvic floor
Transvaginal/Transrectal US
Penile ultrasonography

PET / Molecular imaging in GU
oncology

- PET/CT scan
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Rotation 1

Rotation 2

Rotation 3
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- CT for Pelvic organ

- CT Cystograghy

2. Normal anatomy and

physiology

. Normal anatomy, Physiology, and

excretory function of kidney

. Normal imaging anatomy of kidney

and urinary system on
- Plain KUB Radiographs
- IVP, Pyelography, Cystography,
urethrography and VCUG
- Ultrasonography
-CT

. Normal imaging anatomy of male

genital tract on
- Ultrasonography
-CT

. Normal imaging anatomy of female

genital tract on
- Hysterosalpingography
- Ultrasonography
-CT

. Normal imaging anatomy of

adrenal gland on

- Ultrasonography

1. Normal imaging anatomy of kidney

and urinary system on MRI

2. Normal imaging anatomy of

prostate gland and seminal
vesicles on MR
3. Normal imaging anatomy of
female genital tract on MRI
4. Normal imaging anatomy of
adrenal gland on MRI
Normal imaging of the

retroperitoneum on MRI

Normal imaging anatomy of
scrotum and penis on MR
Normal imaging anatomy of pelvic
floor on MRI

Normal imaging anatomy of

female urethra on MRI
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Rotation 1

Rotation 2

Rotation 3

Skills
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-CT

. Normal imaging of the

retroperitoneum on
- Ultrasonography
-CT

3. Kidney and Urinary tract Stone, Urinary tract obstruction 1. Renal cystic diseases Renal vascular disease
and nephrocalcinosis a. Medullary sponge kidney - Aneurysm
Infection and Inflammation b. Multicystic kidney - Stenosis
-TB c. Polycystic disease - Fistula
- Bacterial - Autosomal dominant - Occlusion
Renal cystic diseases polycystic kidney disease - Malformation
- Simple cyst 2. Neoplastic disease
- Multilocular cyst a.  Benign tumors
- Parapelvic cyst - Oncocytoma
Neoplastic disease - Multilocular cystic
a. Benign tumors nephroma
- Angiomyolipoma b. Malignant tumors
b. Malignant tumors - Lymphoma
- Renal cell carcinoma
- Urothelial cell CA of renal - Metastasis
pelvis, ureter, and 3. Infection and Inflammation
bladder - Xanthogranulomatous
pyelonephritis
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Rotation 1

Rotation 2

Rotation 3

Skills
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o dl
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Trauma (Grading according to the
American Association for the
Surgery of Trauma: AAST)

- Renal injury

- Ureteric injury

- Bladder rupture

- Urethral rupture

- Post radiation change

Papillary necrosis
Calyceal diverticulum
Common congenital anomalies of
kidney and urinary tract system
a. Anomalies in number

- renal agenesis

- supernumerary kidney
b. Anomalies in size and form

- Hypoplasia

Hyperplasia

horseshoe kidney

cross ectopia
c. Anomalies in position

- Malrotation

- Ectopia
Other common congenital
anomalies of kidney and urinary
tract system
- Persistent column of Bertin
- Megacalyces
- Anomalies of renal pelvis,

ureter and urethra
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Rotation 2

Rotation 3

Skills
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- Ureteropelvic junction
obstruction

- Duplication of pelvis and
ureter

- Retrocaval ureter

- Ureterocele

- Patent urachus

- Vesicoureteral reflux

Nephroptosis

Miscellaneous

- Neurogenic bladder

- Vesico-vaginal fistula

female genital organs

a. Uterus and cervix

- Adenomyosis

4. Male Genital Organs 1. Normal imaging anatomy of male Pathology of male genital tract 1. Pathology of male genital tract
genital organs a.  Scrotum and testis a. Prostate gland and seminal

- Infection vesicle
- Torsion - Benign prostatic hyperplasia
- Trauma - Prostatic cancers
- Tumor
- Varicocele
- Microlithiasis

5. Female Genital Organs 1. Normal imaging anatomy of Pathology of female genital tract 1. Pathology of female genital tract

a. Uterus and cervix
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Rotation 2

Rotation 3
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- Benign tumor: myoma

- Congenital anomalies:
Mullerian duct anomalies

- Hydrosalpinx and tubal
occlusion

b. Ovary and adnexa

- Ovarian cysts:
endometriomas,
functional cyst

- Torsion

- Infection

Malignant tumor: CA
corpus, CA cervix
Mullerian duct anomalies
finding on MRI

Ovary and adnexa

Benign tumor

Malignant tumor

6.

Adrenal gland

1. Normal imaging anatomy of
adrenal gland
2. Pathology of adrenal gland

- Adrenal adenoma

1.

2.

Tumor and non-tumor of adrenal
gland

- Adrenal hemorrhage

- Adrenal cyst

- Adrenal hyperplasia

- Pheochromocytoma

- Myelolipoma

- Adrenocortical carcinoma
Infection of adrenal gland

- Histoplasmosis

- 1B
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Rotation 1 Rotation 2 Rotation 3

Skills LAUN o SEAUT o SEAUN

7. Retroperitoneum 1. Pathology of the retroperitoneum
a. Retroperitoneal fibrosis
b. Pelvic lipomatosis

2. Retroperitoneal Tumor

8. Obstetric 1. Confirm intrauterine pregnancy
2. Confirm fetal viability
3. Determine presentation
4. |dentify placental site
5. Identify abnormalities and

complications

- Missed and Incomplete

abortion
- Ectopic pregnancy
- Molar pregnancy

- Placenta previa

VUG
Medical knowledge fszfudunaug daus $ufl o 84 m
sERUTLT o v danuddnuaznutes Fummduszirthudesamsansieitadelssnenues (o)
sEAUTuTl o vaneda lsaiinutosninsziu e wilimwddy Ssunmduszthunismsvidedels meldniseuguueseansd (@asd)
sERUTLT @ v lspnievinansidudeutaunmdusziniu e1ansaitedels videaunsaGeuilasnsinudenuies vieanmsilsussens uas
anthflneusumsdaliinnoulselussdudenmeiios (1n3)
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fudanusmne (level of entrustment) TnssuunanisGeudiaslanuannsoludnssininiidedelilald (Entrustable Professional Activities: EPA) usiazagaiu
& u el

$uit o annsnufoinnsaldmeldmsmuauveseasdesdlndda

$uit o annsnufonnsaldmeldnstuuzvetenans

$uit @ ansaufiRRenssuldlasivesornnsslinnudiemieitiofesnis

fuit @ annsnufoRnensaldmeauedaglifostitugua

Ui ¢ ansauiifianssulacmenuedeglifesiiuguawazauauiiussaunisaiiosninla

uwwnduszsntuluusiag rotation Anwn fnvinus uazvdaufiRmuiisaiulsanierinans dedaluil

Rotation 1: Medical knowledge 52#ufl o (Auddyuaznuton) Fumnduszstudesaunsansivitadeldfenues

Rotation 2: Medical knowledge 53#Ufl @ Wag 52Ul o (IsAfinutiosninsziu o usiinnuddy) Juwnduszinunsmsaitedels meldnmsauauvese1asd

Rotation 3: Medical knowledge 19 9 1074 He2iuTl o, 58AUT b, karseiufl o (savtevmansidudeudaunmdussirtu enansaifadsls ERGUHEERIE Tt
1nN1SANBIMIALLDY NIANNITHIUTIENY LLasam'uuNﬂammmswﬂmﬂmsauiiiﬂiuﬁsmuasmwamm)

Lﬁ@lﬁlﬁﬁ‘aﬂﬂﬁﬁaaﬁ’uluwé’ﬂgm T4¥53uU teaching file in urology 91nd@uNaINTIBESHIAEUINEUTEITLTT 1 1383310 teaching file ¥afl 1 uazuwndUszdn
thudil 2 Boufann teaching file ¥afi 2

Tun13138ua7n Teaching File 10U E-learning 1ilai3oundaiasaliduiinas Log book w3 portfolio vasnuies dslinssunisvesaaitus asiaaeunds Wdandauly

Uszdiu 7 38 (Jundngiue

- 6191 wiladouazsans Feansiseus

Usumuiuzives add wivaunas Wulumusnesgiutezeusiuady (Update)

\NeuiN3UTZAIUAINTTH EPA dm3U Summative for board examination a@3Udseunssumstineusus (exa) s19inendy
“LLUUU%%LﬁuQ’SEJuﬁE]uaﬂﬂEN” %39 “End-of-rotation learner evaluation form” simuwﬂw@uuumzjuﬁﬁu A1swUanan I (interpretation predominance) -

Global assessments

1
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EPA

Year | Global assessment
- Plain radiograph, uag Fluoroscopy 31u2u 1 ASslusEAUYY 2 - 3 (Fuad1u3 1)

- Ultrasound 91u2u 1 assluszaudu 1 (Fuadus 1)

Year II: Global assessment
~ Ultrasound 3117w 1 Aselusgauau 2 - 3 (Fuaus 1)
- CT 33U 1 ASSTUSEAUTY 1 - 2 (Funanag 1)

- MRI 3112w 1 Assluszaudy 1 (Fuaus 1)

Year lll: Global assessment
- CT 97u7u 1 Assluszaudy 2 - 3 (Fuarus 1 - 2)

- MRI 3191 1 ASeluszAuY 1 - 2 (FuAus 1)

1
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&. Musculoskeletal imaging

0.0 Szl UURNY : 0813e ol dUai tnauus iWunsmyudeu Ussuna & dUavisiends Ussina o sounaeandngns

olo A3 iNYY AAR NTEUIUNMTFEL] HIUMIUTIENE Bnulananimuasn1sailunisnsiniasginan1snsianesedinet laun awdessd nsesiamendudes

ALY N1IRTIIMBLATENNTIEABNTIAS N1IATIaMmEARuLlWAN N Lardu 9 Taeazuilu an31981uIuN15m599 A9NT38 entrustable professional activities (EPA) &19u

N13i38U3NNL Milestone wagn1susziliuiionadunnsnianisfinu fil

MM o KAAITILIUTIBNUTUN Tun1InTIIMELATElonn4 9 (Log book) TudazaTiwainsvyuisulifnumudnsfinwivieluidazaisvesnisvyuisy

1st year 2nd year 3rd year
Imaging procedures Minimum requirement
(rotation 1) (rotation 2) (rotation 3)
ldlasuazauna 1fFeui
Musculoskeletal radiographs 210 450 70 70 70
Musculoskeletal ultrasound 20 30 0 10 10
CT scan & related technique 10 30 0 5 5
Musculoskeletal system & spine
MRI & related technique 30 60 0 10 20
Musculoskeletal system & spine
M o uanssERUTuLAr T seLEILNIIR TR 4 TussuuSeEinensygnuasto
Musculoskeletal Imaging
Plain radiographs us cT MRI
526U Medical knowledge ® B - ® b - ® - ® B-em
Rotation 1 Level 1 - Level 1 - Level 1 - - -
Rotation 2 Level 2 Level 1 Level 1 -2 Level 1 Level 1-2 Level 1 Level 1 Level 1
Rotation 3 Level 3 -4 Level 2 Level 2-3 Level 1 -2 Level 2-3 Level 1 -2 Level 2-3 Level 1-2
inmmangaInIRnauTILwnd sz uan S§ine et weve ol



= & a 1% ) v . .
A13199 e LEARSLUBNNIYIAUIHENAINTUAINUNG medical knowledge and skill

Rotation 1 Rotation 2 Rotation 3
Skills LAV o sEAUT o SERUT o
Imaging procedure 1. Plain radiograph 1. Plain radiograph 1. Plain radiograph
- Conventional plain film of bone - Special and specific positioning of - Recognize the subtle findings and
and joint bone and joint integrates the information for
- Recognizes the errors in image appropriate diagnosis and further
acquisition (mal-positioning and investigation
artifacts) 2. Ultrasonography
2. Ultrasonography 3. CT
3. CT 4. MRI
4. MRI - Design and adjust MR protocol.
- Recognize normal MRI anatomy
- Understand the proper MR
protocol

1
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Rotation 1

Rotation 2

Rotation 3

Medical Knowledge

L dl
WAUN o

L dl
WAUN o

L dl
IAUN

Indications & Plain radiographs of bones and joints | 1. US of bones and joints 1. MRI of bones and joints
Contraindication of each 2. CT of bone and joints 2. MR arthrogram
modality 3. MRI of bones and joints
Principal physiology Physiology of bone and joints 1. Bone metabolism and calcium
homeostasis
Normal imaging anatomy Spines and pelvis 1. Normal variation
Upper and lower extremities 2. Bone marrow
Degenerative disease Degenerative disease of spinal 1. Diffuse idiopathic skeletal
column Degenerative disease of hyperostosis
extraspinal sites 2. Calcification and ossification of
spinal ligament and tissue
Trauma and sport injury Concept and terminology 1. Common classification 1. Interpretation internal derangement of
Physical injury: spine 2. Understand common the joints.
Physical injury: extraspinal site mechanism of injury 2. Physical injury: muscle and tendon
injury
Bone and soft tissue tumors Basic approach to bone tumor. 1. Diagnosis of common benign 1. Diagnosis of tumor liked condition and
and malignant bone tumors. tumor related condition.
2. Diagnosis of common benign
and malignant soft tissue tumor
Infection Pathophysiology of infection of bone | 1. CT and MRI findings of bone and |1. CT and MRI findings of bone and joint
and joint joint infection infection
Radiographic findings of bone and 2. US, CT and MRI findings of soft  |2. US, CT and MRI findings of soft tissue

joint infection

tissue infection

infection
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destruction

Rotation 1 Rotation 2 Rotation 3
Medical Knowledge 520UT o s2AUTl 520UT @
3. Spondylodiscitis
8. Hematopoietic and marrow 1. Thalassemia 1. Plasma cell dyscrasia and
diseases 2. Hemoglobinopathy and other dysgammaglobulinemia
anemias 2. Lymphoproliferative and
3. Bleeding disorders myeloproliferative disorders
: Hemophilia : Leukemia
: Bleeding diatheses and : Lymphoma
hemangioma
9. Inflammatory diseases Rheumatoid arthritis 1. Connective tissue disease 1. Mixed connective tissue disease and
Spondyloarthropathies : SLE collagen vascular overlap syndromes
Crystal-induced and related disease: : Systemic sclerosis : Rheumatic fever
gout, CPPD, HAD : Dermatomyositis, polymyositis | 2. Hemochromatosis
and other 3. Other crystal-induced disease: amyloid
inflammatory myopathies deposition
10. Metabolic and endocrine 1. Osteoporosis 1. Osteomalacia
diseases 2. Parathyroid disorders and renal |2. Paget’s disease
osteodystrophy 3. Thyroid disorder
4. Other disorders of endocrine glands
11. Diseases due to 1. Steroid induced disorders 1. Atypical femoral fracture
medications and chemical : Osteoporosis 2. Fluorosis
agents : Osteonecrosis 3. Lead poisoning
: Neuropathic-like articular 4. Other medications and chemical

agents
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Rotation 1 Rotation 2 Rotation 3

Medical Knowledge 520UT o s2AUTl 520UT @
12. Congenital and 1. Developmental dysplasia of the |2. Spinal anomalies and curvature
developmental skeletal hip
conditions
13. Miscellaneous 1. Osteochondrosis 1. Osteonecrosis 1. Radiation change

2. Fibrous dysplasia,
neurofibromatosis and tuberous
sclerosis.

3. Perthes disease

NUBLNR)
- 9
Medical knowledge #5¢AUTUANS AU YU o B3 @
FTAUTUN o e TanudAguasnutos Junmguszantiudesanunsansividadulamenuies (Fiaed)
FTAUTUN o e lspninutosninediu o uiliaud Ay Sauwnmdusednthumsnsinidaduld meldniseuauvedonnnsd (Aiss)
FTAUYUN o e lsavserinan1sngdudoudunnduszdniiu 01aniaidadeld vieanmnsaseuslaensAinwisienuies wieainn1silsussens way
anduiineusumsialilimsSeuslsaluseiulioganawios (W13

1
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sudanuanansa (level of entrustment) Tngduunwansiieusuazdaauannsalufansnindndidedelald (Entrustable Professional Activities: EPA) ustazagnaiiu
& u el
Uit o aunsaufoiinsaildnielinsmuaumeseinsderndndds
$ufl o aunsaufoinnssuldneldnstuugresennse
$uit @ annsaufvinansnildlaeivesornsdliatsivdeidiosens
uil @ awnsnuiRRnssldfenuedaglifesiiiugua
$uil @ annsofiRinssldfenuedaglifeshiuguatasmuauiiissaunisaifosnily
uwwnduszsntuluusiag rotation Anwn fnvinus uazvdaufiRmuiisaiulsanierinans dedaluil
Rotation 1: Medical knowledge 526Ul o (@anudfuaznues) Sunmdusssriudesaninsansiviiaduldsenues
Rotation 2: Medical knowledge 556Ul o Lay 5¢UTl b (safinutiosninseiu o willanudidy) Junmdussthunsmsnaiteduld meldnsmuauueisiaisd
Rotation 3: Medical knowledge #14 N TITEIUT @, SERUT b, uarsedudl e (sArtornonsidudeudummduss sty onansiaitadels VIRANNTOR U3
Tnsnsfnwdieniuies vidernnisitsussens wasaniiiflnousuesdnlidniadeuslsalussdvilogamenion inasinisUssiiufianssy EPA g%y Summative for board
examination aUdwunssunsinausu (arla) 193nenae
- /91 wilsdeuazansans deansBeul

Usumuiuzives odld wivaunas Wulumusnasgiutezeusiuady (Update)

Milestone N15Usziliudnenmlagsan (Global assessment) 981983 UsEAUTUAIUS (Medical knowledge) wag modality lngaglduuuyssiiiuiuuidunisudananin
(interpretation predominance) IngazUseiliunnATanasau rotation W3alazAss (e ASlu o ) Tnglviruludusmmussautuninug uag modality EPA wuu 1/1 rotation 533 3

A59

1
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&. Pediatric imaging rotation

0.0 EIMURTRNU | 0813t08 oo dUam Tnsuta Wunsuyudeu Ussina . dasirons saussana o adamaonvdngns

olo A1NF TiNWE 1IAAR NTTUIUNITBERS KIUNTUTIEE Rnudanannuagn1saidun1snsiadinszinansnsanesdivenssan laun aandedvesszuusng o uay
nsmsaafike fluoroscopy Ultrasound mselaesienuisdnesiiawmes videnduutmanlnih uazdu 9 lnsaguidu msnsdiuiunisnsan Aanssu entrustable professional

activities (EPA) §1AUN15138U313 Milestone Uagn1susziliulienadugvonienising Al

MM 0.0 LAAITILIUTIBNUTUIN TUN1IATIIMBLATEEBRN4 9 (Log book) TuudazaivainsvyuisuliRnunadnsfinwvieluldazasiveinisvyuisy

Imaging procedures Minimal requirement* 1st year 2nd year 3rd year

(rotation 1) (rotation 2) (rotation 3)

1. Conventional radiograph

- Chest (newborn) 50 10-15 15-20 15-20
- Chest (older children) 50 10-15 15-20 15-20
- Abdomen and KUB 30 6-10 8-12 10-12
- Long bone and joint 10 1-3 2-4 3-5
- Skull, head and neck 10 1-3 2-4 3-5
- Spine 5 1-2 2-3 2-3

2. Fluoroscopy

- Barium swallowing/ 5 1-2 2-3 2-3
esophagogram

- Upper GI study 5 1-2 2-3 2-3

- Barium enema 4 1-2 1-2 2-3

- Reduction of intussusception 3 - 1-2 1-2

- Voiding cystourethrography 10 1-3 2-4 3-5

3. Ultrasound
- Cranium 10 1-3 2-4 3-5
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Imaging procedures

Minimal requirement*

1st year

(rotation 1)

2nd year
(rotation 2)

3rd year
(rotation 3)

- Chest 2 - 1-2 1-2
- Abdomen 10 1-3 2-4 3-5
- KuB 10 1-3 2-4 3-5
- Small parts 5 1-2 2-3 2-3
- Spine 1 - 1-2 1-2
4. CT

- Brain 10 1-3 2-3 3-4
- Thorax 8 1-2 2-3 3-4
- Abdomen 9 1-2 2-3 3-4
5. MRI

- Brain 10 1-2 2-4 3-4
- Spine 5 1-2 2-3 2-3
- Body 3 - 1-2 1-2
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M99 o.l0 N135180UUsTAUNSANSEUIINEUIE (Portfolio)

U AU AU
1st year 2nd year 3rd year
(Nl)* (N2)* (N3)* o dl s o v v
(N1)* (N2)* (N3)* = 31U unwnnguseanunulasneany way/
PF v 29-48* v 44-63 v 48-65 SR
M39L38UTANNKUY
FLU v 2-7 v 4-9 v 10-16 L‘“d v - oo fiom)
PF = Conventional radiograph (plain film
us v 4-11 v 10-19 v 13-22
cT v 3-7 v 6-9 v 9-12
MRI v 2-4 v 59 v 6-9

A131971 o wansTzAuTuLariureInINERIUNIRTIRIe o lussuuSdivendin

Pediatric Imaging

Rotation 1 Rotation 2 Rotation 3

n135U32LaIU global accessment Level 2-3 Level 34 Level 4

Milestone

o

mMsUszdiudnen nlaesan (Global assessment) InglidaiuszAuues medical knowledge %38 modality Tngaglduuuusediunuuidunisuiananin (interpretation

predominance) IngagUseliiunNATINEGau rotation (o AFIW o V)
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M990 e WAL LENNINIANNIUENMUTUAIINS medical knowledge

1.2

13

Upper Airway
Thyroglossal duct cyst,
Tonsillar enlargement, adenoidal

hypertrophy, croup, epiglottitis

Chest

Congenital diaphragmatic hemia,
pulmonary agenesis, pulmonary
hypoplasia

Neonatal pneumonia, bacterial
pneumonia, viral pneumonia, -
Hyaline membrane disease,
transient tachypnea of the
newborn, bronchopulmonary
dysplasia, meconium aspiration
syndrome, persistent fetal
circulation, air leak

Pleural effusion, complications of
tubes and lines unique problems

in the neonate

Foreign body, acquired subglottic
stenosis

Cystic hygroma, choanal atresia ,
tracheomalacia, bronchomalacia,
branchial cleft cyst, juvenile
angiofibroma, laryngeal

papilloma

Tuberculosis, Pneumocystis
infection, fungal infection, AIDS,
and bronchiectasis

Venolobar syndrome, tracheal
bronchus,

bronchial atresia,
bronchopulmonary foregut
malformation, metastatic lung
neoplasms

Cardiogenic and non-cardiogenic

pulmonary edema

Rotation 1 Rotation 2 Rotation 3
Knowledge 2Tt o sEAUTl 52HUT o
1. Chest and airways 1.1 Imaging Modalities
- Plain radiograph, CT Ultrasound, fluoroscopy - HRCT, MRI

- Laryngeal web, laryngomalacia

- Subslottic hemangioma

- Langerhans cell histiocytosis

- mesenchymal sarcoma

- primary lung neoplasms
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Rotation 1

Rotation 2

Rotation 3

Knowledge

s ﬂl
WAUN o

L dl
ITAUN o

s dl
ITAUN en

Airway foreign body

Mediastinal neoplasms

2. Gastrointestinal System

2.1

22

23

24

25

2.6

2.7

2.8

Imaging Modalities

Plain radiographs, upper Gl
study,small bowel follow
through, barium enema, air
enema

Biliary System

Biliary atresia, neonatal hepatitis
Liver

Abscess

Portal venous gas

Spleen

Abnormal visceroatrial situs,
Pancreas

Trauma, pseudocyst

Pharynx and Esophagus
Esophageal atresia and TE fistula

Retropharyngeal abscess/cellulitis

Stomach
Hypertrophic pyloric stenosis

Small Bowel

Ultrasound, CT

Barium swallowing, loopography

Choledochal cyst, cholelithiasis,
Hydrops of the gallbladder

Mesenchymal hamartoma,
hepatic hemangioma,

hepatoblastoma, metastases

Lymphangioma, lymphoma,
leukemia
Congenital anatomic

abnormalities

Gastroesophageal reflux

(guideline of investigation)

- MRI
- Gl follow through

- wandering spleen

- Cystic fibrosis

- Swallowing dysfunction
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Rotation 1

Rotation 2

Rotation 3

Knowledge

s ﬂl
WAUN o

L dl
ITAUN o

s dl
ITAUN en

- Malrotation; duodenal, jejunal,
and ileal stensois and/or atresia

- Meconium ileus

- Midgut volvulus, necrotizing
enterocolitis, ischemic bowel,

intussusceptions

2.9 Colon
- Imperforate anus, appendicitis
- Hirschsprung disease, meconium
plug/neonatal small left colon
syndrome
2.10Miscellaneous Lines and
catheters
- Umbilical arterial catheter,
umbilical venous catheter
2.11 Pneumoperitoneum

- Signs on plain radiograph

- Foreign body, iatrogenic
pharyngeal perforation (due to

NG or ET tube)

- Duplication, antral web,
spontaneous rupture of the

stomach (neonates) volvulus

- Duplication cyst, omphalocele /
gastroschisis, annular pancreas;
meconium peritonitis; meckel
diverticula, mesenteric and

omental cysts; lymphoma

- Duplication, lymphoma

- Corrosive ingestion

- Hernia, intestinal
lymphangiectasia, Henoch-
Schonlein purpura (guideline of

investigation)

- Colonic atresia, polyp

3. Genitourinary system

3.1 Imaging Modalities

- CT, MR

- MRU

mmsvi'mé“ngmmiﬂnamuLLW‘*nﬁﬂs:ﬁﬁﬁmm‘uﬁaﬁ?mﬁﬁaﬁﬂ b

«o




Rotation 1

Rotation 2

Rotation 3

Knowledge

s ﬂl
WAUN o

L dl
ITAUN o

s dl
ITAUN en

3.2

3.3

3.4

Plain radiograph, VCUG,
ultrasound

Kidneys

Ureteropelvic junction
obstruction, duplication
Acute pyelonephritis, reflux
nephropathy

Wilms

Neonatal pelvocalyceal dilatation
(Urinary Tract Dilatation — UTD
classification and guideline of
investigation)

Adrenal Gland

Neuroblastoma

Bladders, Ureters, and Urethra
Posterior urethral valve,
ureterovesical junction

obstruction, ureteral duplication,

Multicystic dysplastic kidney,
agenesis, hypoplastic kidney,
ectopia, cystic renal disease
Wilms variants

Multilocular cystic nephroma,
leukemia, lymphoma,
mesoblastic nephroma
Nephrocalcinosis, renovascular

hypertension

Adrenocortical neoplasm,

hemorrhage, adrenal calcification

Urachal abnormalities, Prune
belly syndrome, cloacal

anomaly, urologic sequale of

- Nephrogenic rest

- Congenital adrenal hyperplasia

- Primary megaureter

ureterocele ano-rectal anomalies
- Urinary tract infection, including Rhabdomyosarcoma - Fusion anomalies of the
the guideline of investigation Mullerian ducts
inmiwangaIninauswndlssihiihuanHiineiteit weve &0




Rotation 1

Rotation 2

Rotation 3

Knowledge

s ﬂl
WAUN o

L dl
ITAUN o

s dl
ITAUN en

35

3.6

Vesicoureteral reflux, neurogenic
bladder

Male Genital Tracts

Testicular torsion,
epididymitis/orchitis

Female Genital Tracts
Congenital vaginal occlusion

Ovarian cysts (including torsion)

Germ cell tumor, undescended

testis, rhabdomyosarcoma

Germ cell tumors,

rhabdomyosarcoma

4. Neuroradiology

4.1

4.2

4.3

Imaging Modalities

Plain radiographs, ultrasound, CT
Skull

Caput succedaneum, subgaleal
hemorrhage, cephalohematoma,

fractures

Spine
VATER association, discitis,

tuberculosis spondylitis

MR

Convolutional marking, wormian
bone

Premature craniosynostosis,
lacunar skull, Langerhans cell
histiocytosis, metastatic

neuroblastoma

Ewing sarcoma, aneurysmal bone
cyst, Langerhan’s cell
histiocytosis, metastases

(including leukemia and

- MRA

- Congenital dermal sinus
- Absence or hypoplasia of the
odontoid, os odontoideum,

segmentation anomalies,
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Rotation 1

Rotation 2

Rotation 3

Knowledge
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4.4

4.5

Brain

Holoprosencephaly, anomalies of
the corpus callosum,
hydranencephaly, Dandy-Walker
malformations

Bacterial infections,
Hypoxic/ischemic injury in the
newborn (germinal matrix
hemorrhage

periventricular leukomalacia

Spinal Cord
Myelomeningocele, meningocele,

lipomyelomeningocele, tethered

lymphoma), scoliosis,

sacrococcygeal teratoma

Chiari malformations,
cephaloceles, aqueductal
stenosis

Migrational disorders
Tuberculous infections, viral
infections (encephalitis), TORCH
infections, AIDS
Neurocutaneous syndromes, vein
of Galen malformation
Posterior fossa tumors,
supratentorial tumors

Venous sinus thrombosis

Diastematomyelia, dermal sinus
Neurofibroma, astrocytoma,

ependymoma, metastases,

Kippel-Feil anomaly, Sprengel
deformity, butterfly vertebrae,
spinal dysraphism,
diastematomyelia, sacral agenesis
(including caudal regression

syndrome)

Acute disseminated
encephalomyelitistADEM)
Leukodystrophy
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Rotation 1

Rotation 2

Rotation 3

Knowledge

s ﬂl
WAUN o
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ITAUN o
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ITAUN en

cord, intradural lipoma,

hydrosyringomyelia

5. Cardiovascular System

5.1

52

53

54

55

5.6

Imaging Modalities

Plain radiographs

Congenital heart disease with
decreased pulmonary blood flow
Tetralogy of Fallot

Cyanotic congenital heart disease
with increased pulmonary blood
flow

Acyanotic congenital heart
disease with increased pulmonary
blood flow

ASD, VSD, PDA

Congenital heart disease with

pulmonary venous congestion or

normal pulmonary blood flow

Anomalies of viscero-atrial situs

cT

Ebstein anomaly

Transposition of the great arteries

Endocardial cushion defect

Coarctation of the aorta, aortic
stenosis, total anomalous
pulmonary venous return below
the diaphragm

Basic concepts of situs solitus,
situs inversus and situs

ambiguous

- MRI
- Tricuspid atresia, pulmonary
atresia with intact ventricular

septum

- Truncus arteriosus

- Hypoplastic left heart syndrome

- Marfan syndrome, Takayasu

aortitis

- Kawasaki disease
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Rotation 1

Rotation 2

Rotation 3

Knowledge

s ﬂl
WAUN o

L dl
ITAUN o

s dl
ITAUN en

5.7 Vascular rings and other
congenital anomalies of the great
vessels

- Left aortic arch with aberrant
right subclavian artery

- Right aortic arch with aberrant
left subclavian artery, double
aortic arch

5.8 Syndromes with congenital heart
disease or vascular disease

5.9 Acquired Heart and Vascular
Disease

- Pericarditis

5.10Cardiac Operations

- Anomalous left pulmonary artery

or pulmonary sling

Glenn shunt, Blalock-Taussig
shunt, Norwood procedure,

arterial switch, Fontan procedure

6. Musculoskeletal System

6.1 Imaging Modalities
- Plain radiograph
6.2 Congenital/ skeletal dysplasia

- CT, ultrasound

- Achondroplasia, osteogenesis

imperfecta

MR

Osteopetrosis

Developmental dysplasia of the
hip

Thanatophoric dysplasia,

chondrodysplasia punctata,

mmsvi'mé“ngmmiﬂnamuLLW‘*nﬁﬂs:ﬁﬁﬁmm‘uﬁaﬁ?mﬁﬁaﬁﬂ b

34




Rotation 1 Rotation 2 Rotation 3

Knowledge S2AUN @ SZAUT I AU o

asphyxiating thoracic dystrophy,

multiple cartilagenous exostoses,

6.3 Infection/Inflammatory enchondromatosis, polyostotic
- Pyogenic osteomyelitis - Juvenile rheumatoid arthritis, fibrous dysplasia,
- Septic arthritis syphilis, rubella, tuberculosis neurofibromatosis,

osteomyeliatis
- Hemophilic arthropathy

- Toxic synovitis of the hip

6.4 Neoplasm

- Osteochondroma, unicameral - Langerhan’s cell histiocytosis,
bone cyst, aneurysmal bone cyst chondroblastoma
- Metastases - Non-accidental trauma, slipped

capital femoral epiphysis
6.5 Trauma
- Accidental trauma
6.6 Metabolic/Endocrine
- Rickets - Renal osteodystrophy, scurvy,
bone age determination
6.7 Osteochondroses - Hypophosphatasia

- Blount disease, physiologic - Legg-Perthes disease

bowing
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Medical knowledge #5¢AUTUANT AIUA YU o B3 @

AUl vaned finnudAguasnutes Jaummdussirtudesanansansioidadeldshonuies (o3

sERUTUT o yvaneda lsafinutiosninseiu o wiliarwddny Sunmdussirumsnnaitdedels meldnsauauveisiansed (msd)

AU @ v lsansevinansidudeudaunmdusziniu e1ansnitedels vidoaunsaGouilasnsinusenuies vieannsilsussens uas
antufinevsumsdnliiniFouslsalussduilogrmeiios W)

fufiaanuannsn (level of entrustment) Tngduunuaniaisouduasdaawannsolufonssindniidefiolilald Entrustable Professional Activities: EPA) uriazoehadu
& tu feil
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YUN e @11150U
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Rotation 1: Medical knowledge 56U7l o (HA1Nud1AgLaznUUos) Faunnduszininusesaiunsa asiidadelamenues

o

Rotation 2: Medical knowledge 5AU7l o Uay 5¢AUN b (l5ANNUTRENTSEAU o willAudAt) Fawnnduszartiunisnnaitdadeld neldnisaivaureseansed

Rotation 3: Medical knowledge #14 9 41NTU M13958AUN o, SEAUN b, Warseaun o (spvserinanisidudeudunmgusedntnu e1anmiaiiadeld viieanunsaseus;

v
] ' = )

Tngn1sAnwimenues Wseannmsiliussens wazaaiuilineusumsdnliinisiseuslsaluseAuilognmaliios

° o oy = = I
- A191 USABLLAZINIATT aamstiﬂug

Usumuiuzives odla Wivaunas Wuluausnasgiutezeusiuady (Update)

v ¥ o

“UWuuUseiugiseuneuaines” vise “End-ofrotation learmer evaluation form” suuuudsiduiuunguiliiun1suuananIn (interpretation predominance) (Widef
label @Weannu PDF file 7idslU) Global assessments o A3 BIUUAAE rotation 53¢ m ASY Aaenranans lnglikulutumszAui b o kay & MUy dmsutunuii o

a3

1
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. Neuroimaging

o.0 Szovna TR : 08198 elo dUa lnsutadiumnyudulszann < dnvidons viemumuangauvosaniy

oo vinwz Mu e WAeR nszUwMsEeus ihunsussens TnulananmuazmssuiunsnsiTiesginanisnsanssadine laun msmsameteiesentise
Aoufialnes MImmameiniosaanmimoauuusivanliii uazdu 9 Tngagiifunnsnsdniunisnga Aanssu entrustable professional activities (EPA) ddiunisiSeuinia

Milestone wazn13UsEliuNaNaFUgNENIINITANYT Al

MM o kAT IRUTIBNUTUATUNIATIARIEIATRWBAN 9 (Log book) TuwsarAsavesnsvyuieuu iRnunulnmsfnyvseluwiarasavesmamvyuiow® uagdnuau

FNIUTUSALHUNADATLYLLIA TN UTU*

Imaging procedures Main interpreter Attendant / Assistant L‘%ﬂuimmma'dmwﬁ Ri1Y]
Lﬂupﬁsﬁm']uwa / Observer teaching file, online resource,
Himieus LAsAINANeEAITY
CT of the Brain* Rotation 1 Rotation 2 Rotation 3
35 40 35
100**

CT of the Spine** 2 3

CT of the Head and Neck** 30

MRI of the Brain** 50

MRI of the Spine** 20

MRI of the Head and Neck** 20

Plain Radiograph of the Skull/Face/Spine** 50

Advanced CT Imaging** 5 5

Advanced MR Imaging** 10 10
Myelogram and/or CT myelogram** 3
Sialogram** 2

Sonogram of the Head and Neck** 10
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M99 o UARRTEAUTULALTUVDIANIMUNTIATIAAN 9 Tuszuunmiiladeszuuysyam Milestone M3Usziluszaudneninlagsiy

Global assessment score

Psychomotor domain Cognitive domain Communication skills Professionalism
Rotation 1 Level 3 Level 2 Level 3 Level 3
Rotation 2 Level 4 Level 3 Level 3 -4 Level 3-4
Rotation 3 Level 4 - 5 Level 4 Level 4 Level 4
Rotation > 3 (1) Level 4 -5 Level 4 -5 Level 4 -5 Level 4 -5

P & a % S % . .
ANTN e LAALUBYTITIAINIHENANNTUAINNG Medical knowledge and skills

Imaging Skills

o

SEAUN o

3.1 Skills
nsusEdu 1. Ussiudsnunnlaenisuszifiudneninlagsaums Milestone (113797 2) Taglduuuyseiiiu global assessment (End-of-rotation leamer evaluation
form) AuAlunMsUsZIEY: Yn3eU rotation
2. UssiudsUinailag logbook Anudlunisussidiu: yndnsfnu
Usennuas MIRsIseRnanIseS e itadefiddey MInsIsernansesdiveiiadefidfy Sofid

NNIATIANIDARANINS ST I I TRk N Aey

o o
TAUN on

AtYIY

a

N1395IMIBRRNANIINUNNEUsETTU dag U{U

19 aeldmsmuay ve1019158W3 I8y

ANSATIINIBINNTALNNGUTEINTUY AS

U

gl
10 aeldmsmuanvesensevsedideiysy

NsRTIAvsevinaN sALImMgUsEIdiu 813 YU
16 DreUoR wieldiunelinsaiuny aeq

919156308 I1Y8Y

Imaging procedure

CT of the Brain

CT of the Head and Neck

CT of the Spine

MRI of the Brain

MRI of the Spine

Plain Radiograph of the Skull/Face/Spine

Advanced CT Imaging

Advanced MR Imaging

MRI of the Head and Neck
Myelogram and/or CT myelogram
Sialogram

Sonogram of the Head and Neck
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Rotation 1 Rotation 2 Rotation 3

Medical Knowledge 20UN o 3RV o 52AUN @

nsUssiliy N3InaeUUTTIUSEAUAINS Y38 WUU
Usziilu global assessment (End-of-
rotation learner evaluation form:

psychomotor domain & cognitive

domain)
Basics of Imaging Modalities 1. Imaging technique fundamental 1. Principles and clinical applications
Principles of image acquiring processes of advanced CT and MR imaging
of plain radiograph, CT, MR, techniques
myelogram, sialogram and sonogram 2. Al'in neuroimaging

- Basics of CT and MRI machines &
generations

- Indication/ACR Appropriateness
Criteria®

- Positioning

- Quality control

2. Imaging examination protocoling in
CT and MR

3. Safety considerations and patient
management focusing on radiation
safety and usage of contrast agent and

related issues

Normal anatomy and physiology 1. Normal anatomy and physiology,
including normal anatomical variants

of
1
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- Brain and skull
- Head and neck

- Spine

Abnormal conditions/Diseases of

the brain

CNS Infection

1. Principles of diagnostic approach
- Meningitis

- Cerebritis

- Abscess

- Common encephalitis

- Subdural and epidural empyema
2. Basic knowledge of common/
diseases

- Herpes simplex (HSV | encephalitis)
- Human immunodeficiency virus (HIV)
infection and opportunistic infection

- CNS Tuberculosis

Cerebrovascular disease

1. Acute ischemic infarction
2. Non-traumatic intracranial
hemorrhage

3. Aneurysms

4. Cerebral venous occlusive disease

CNS Infection

1. Fungal infection

2. Parasitic infection

3. Atypical bacterial infection
4. Toxoplasmosis

5. Cryptococcal infection

6. Sporadic and epidemic prion

disease - (Creutzfeldt-Jakob disease)

Cerebrovascular disease
1. Cerebrovascular malformations

2. Cerebral ischemia & TIA

Traumatic brain injury

1. Primary injuries

- Brainstem injury

- Deep cerebral gray matter injury
- Diffuse axonal injury

Vascular injuries

- Dissection

Congenital malformation

1. Malformation of skull and calvarium
2. Corpus callosum
dysgenesis/agenesis

3. Malformation of cortical
development:

4. Holoprosencephaly & midline
anomaly

5. Intracranial cystic lesions related to
abnormal brain development
Tumors and tumor-like condition

1. Molecular biomarkers of CNS tumor

2. Uncommon CNS tumors

White matter disease
1. Leukodystrophies & Inborn error of

metabolism

Metabolic & toxic brain condition
1. Drug intoxication/drug-induced

leukoencephalopathy
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Intracerebral lesions
Cortical contusion

2. Secondary lesions
- Cerebral herniations

- Traumatic ischemia, infarction

according to updated WHO
classification

2. Location-based diagnostic approach
of CNS tumors

Intra-axial tumors (general & region-
specific)

Extra-axial tumors

Pineal region tumors

Suprasellar tumors

Intraventricular tumors

3. Common CNS tumors

4. Tumor-like conditions

- Rathke’s cleft cyst

- Arachnoid cyst

- Epidermoid/dermoid

Rotation 1 Rotation 2 Rotation 3

Medical Knowledge 2Tt o sEAUTl 52HUT o

Traumatic brain injury - Pseudoaneurysm 2. Carbon monoxide poisoning

1. Primary injuries - Carotid-cavernous fistula 3. Autoimmune encephalitis

Skull fracture, scalp hematoma / 2. Secondary injuries 4. Hyposglycemia

laceration - Diffuse cerebral edema 5. Alcoholic encephalopathy

Extracerebral hemorrhage - Hypoxic injury 6. Marchiafava bignami disease

Subdural hematoma 7. Hepatic encephalopathy

Subarachnoid hemorrhage Tumors and tumor-like condition 8. Hypothyroidism, hyperthyroidism,

Intraventricular hemorrhage 1. Basics of CNS tumor taxonomy hyperparathyroidism

Epidural hematoma 9. Fahr disease

Neurodegenerative disorder

1.
2.
3.
4.

Cerebellar degenerations
Huntington disease

PSP

ALS
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- Mega cisterna magna

- Colloid cyst

- Hypothalamic hamartoma

- Pituitary hypoplasia with ectopic
posterior bright spot - Lymphocytic
hypophysitis

- TDL

- Radiation necrosis

5. Tumor syndromes and

phakomatoses

White matter disease

Metabolic & toxic brain condition
1. Principles of diagnostic approach to
abnormal white matter signal
intensities

2. Multiple sclerosis

3. NMOSD

4. MOGAD

5. Acute disseminated
encephalomyelitis (ADEM)

6. Small vessel ischemic disease

7. White matter changes in elderly
8. Radiation/chemotherapy changes
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9. Progressive multifocal
leukoencephalopathy

(PML)

10. Acute hypertensive
encephalopathy

11. Chronic hypertensive
encephalopathy

12. PRES

13. Cerebral amyloid angiopathy

14. |diopathic intracranial hypertension
15. Intracranial hypotension

16. Wernicke encephalopathy

17. Osmotic demyelination syndrome
18. Radiation and chemotherapy-
induced leukoencephalopathy

19. Mesial temporal sclerosis

20. Epilepsy & status epilepticus

Neurodegenerative disorder

1. Principles of diagnostic approach to
dementia and cognitive disorders

2. Alzheimer disease and other cortical

dementias

1
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3. Extrapyramidal disorders and
subcortical dementias
4. Parkinson disease and Parkinsonism

5. MSA

Abnormal conditions/Diseases of

the head and neck

Paranasal sinuses and Nasal cavity

1. Sinusitis and its complications

Pharyngeal mucosal space
1. Squamous cell carcinoma
2. Retention cyst

3. Tonsillar & Peritonsillar abscess

Paranasal sinuses and Nasal cavity
1. Antrochoanal polyp

2. Juvenile angiofibroma

3. Inverted papilloma

4. 1g-G4 related disease

5. Mucocele

Orbit

1. Location-based diagnostic approach
of orbital lesion

- Intra-ocular lesions

- Intraconal lesions

- Extraconal lesions

- Lacrimal gland lesions

2. Orbital trauma

Skull base
1. Inflammation/infection/

osteomyelitis

Paranasal sinuses and Nasal cavity
1. Encephalocele

2. Choanal atresia

3. Dacrocystocele

4. Ethesioneuroblastoma

5. Malignant sinonasal tumors

Orbit

1. Congenital ocular lesions

2. Retinal detachment

Skull base

1. Cephaloceles

2. Osseous dysplasia

3. Uncommon skull base tumor

4. Cerebrospinal fluid leak

Temporal bone
1. Congenital anomalies
2. Postoperative temporal bone

3. Petrous petrositis
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of skull base tumor

- Benign tumor

- Malignant tumor

3. Aneurysms

4. Secondary tumor involvement of
the skull base

- Direct tumor invasion

- Perineural spread

- Metastasis

5. Trauma

Temporal bone

1. Vascular anomalies

2. Otomastoiditis and complications
3. Cholesteatoma

4. Malignant otitis externa

5. Chlolesterol granuloma

Oral cavity & Floor of mouth
1. Squamous cell carcinoma
2. Salivary gland tumor

3. Nerve sheath tumor

4. Rhabdomyosarcoma

Rotation 1 Rotation 2 Rotation 3
Medical Knowledge 2Tt o sEAUTl 52HUT o
2. Location-based diagnostic approach . Labyrinthitis

. Fractures and ossicular dislocation
. Facial nerve tumor
. Paraganglioma

. Dural AV shunt

[©) NG, B T AW O 2 B =Y

. Dehiscent superior semicircular

canal/Tullio phenomenon

Oral cavity & Floor of mouth
1. Fibro-osseous diseases

2. Lipomatous tumor

3. Lymphoma

4. AVM/AVF

5. Infantile hemangioma

6. Dermoid cyst

Carotid space
1. Post-pharyngitis venous thrombosis

(Lemierre)

Masticator space
1. Benign and malignant tumor

2. Perineural tumor spreading
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5. Abscess, cellulitis, sialolith
6. Ludwig’s angina

7. Ranula

8. Branchial cleft cyst

9. Venous-lymphatic malformation

Parapharyngeal space
1. Pleomorphic adenoma

2. Schwannoma

Carotid space

1. Carotid artery pseudoaneurysm
2. Jugular vein thrombosis

3. Paraganglioma

4. Nerve sheath tumor

5. Benign and malignant diseases of
the

Lymph node

Masticator space

1 Pseudolesions

2. Infectious lesions

Parotid space

1. Acute parotitis

Parotid space
1. Parotid Sjogren syndrome
2. Schwannoma

3. Non-Hodgkin lymphoma

Perivertebral space

1. Brachial plexus schwannoma

Posterior cervical space

1. Schwannoma

Jaw and dental pathology
1. Odontogenic cyst

2. Ameloblastoma
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2. Branchial cleft cyst/sinus

3. Benign lymphoepithelial lesions-HIV
4. Benign and malignant salivary gland
tumor

5. Benign and malignant diseases of

the LN

Pharyngeal mucosal space
1. Tornwaldt cyst
2. Minor salivary gland tumor

3. Non-Hodgkin lymphoma

Retropharyngeal space
1. Infectious and inflammatory lesions

2. Metastatic tumors

Perivertebral space
1. Acute calcific longus colli tendonitis

2. Vertebral body metastasis

Posterior cervical space
1. Metastatic tumors
3. Benign and malignant diseases of

the LN

mmsvi'mé“ngmmiﬂnamuLLW‘*nﬁﬂs:ﬁﬁﬁmm‘uﬁaﬁ?mﬁﬁaﬁﬂ b




Rotation 1

Rotation 2

Rotation 3

Medical Knowledge

o dl
SAUN o

L dl
WAUN o

o dl
ICAUN an

Visceral space

1. Multinodular goiter

2. Parathyroid adenoma

3. Thyroid carcinoma

4. Benign and malignant diseases of
the LN

5. Esophageal carcinoma

Hypopharynx, larynx, and cervical
trachea

1. Laryngeal trauma

2. Laryngocele

3. Vocal cord paralysis

4. Acquired subsglottic — Tracheal

stenosis

Jaw and dental pathology
1. Inflammation and infection
Others

1. Post-treatment neck

Abnormal conditions/Diseases of

the spine

Developmental abnormality
1. Open spinal dysraphism

2. Chiari Il malformation

Developmental abnormality
1. Close spinal dysraphism with mass

2. Close spinal dysraphism without
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3. Syringohydromyelia

4. Neurocutaneous syndromes

Inflammatory / infection and
demyelinating diseases

1. Discitis-osteomyelitis

2. Abscess

3. Meningitis

4. Arachnoiditis

5. Spinal cord infection/inflammation

6. Spinal cord demyelinating disease

Tumor

1. Location-base diagnostic approach
of spinal tumor

2. Intramedullary tumor

3. Intradural extramedullary tumor
4. Extradural tumor

5. Cauda equina and filum terminale
tumor

6. CSF tumor dissemination

Trauma

Trauma and complications

mass
3. Spinal cord tethering

4. Tight filum terminale & fibrolipomas
of the filum terminale

5. Split notochord syndrome &
diastematomyelia

6. Tarlov’s cyst

7. Intraspinal dermoid/epidermoid

8. Caudal regression syndrome

9. Sacrococcygeal teratoma

10. Craniovertebral anomalies

11. Os odontoideum
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mal conditions/Diseases of the brain & skull

CNS infection

520UTl o
(o3
Abnor
Meningitis
Cerebritis
Abscess

Common encephalitis: Herpes
simplex (HSV | encephalitis), Human
immunodeficiency virus (HIV)
infection and opportunistic infection
Subdural and epidural empyema

CNS Tuberculosis

Fungal infection

Parasitic infection

Atypical bacterial infection

Toxoplasmosis

Progressive multifocal leukoencephalopathy

(PML)

Cryptococcal infection

Sporadic and epidemic prion disease — (Creutzfeldt-

Jakob disease)

TORCH infection

IRIS

Cytomegalovirus infection

SSPE

Uncommon encephalitis eg. Japanese
encephalitis, Dengue encephalitis, Ziga
encephalitis, Covid-19 encephalitis, West

Nile encephalitis

Cerebrovascular diseases

Acute ischemic infarction
Non-traumatic intracranial hemorrhag
Aneurysms

Cerebral venous occlusive

disease

Cerebrovascular malformations

Cerebral ischemia & TIA

RCVS

Vasculitides

Trauma

Skull fracture, scalp hematoma/lacerz

Brainstem injury
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Extracerebral hemorrhage
® Subdural hematoma
® Subarachnoid hemorrhage
® Intraventricular hemorrhage

® Epidural hematoma
Cortical contusion
Cerebral herniations

Traumatic ischemia, infarction

Deep cerebral gray matter injury
Diffuse axonal injury

Vascular injuries

- Dissection

- Pseudoaneurysm

- Carotid-cavernous fistula
Diffuse cerebral edema

Hypoxic injury

Tumor and tumor-like

conditions

CNS tumor groups

- Gliomas, glioneuronal tumors and neuronal tumors
- Ependymal tumors

- Choroid plexus tumors

- Embryonal tumors

- Pineal tumors

- Cranial and paraspinal nerve tumors

- Meningiomas

- Mesenchymal, non-meningothelial tumors
- Melanocytic tumors

- Hematolymphoid tumors

- Germ cell tumors

- Tumors of the sellar region

- Metastases to the CNS

CNS tumors: Examples of specific tumor type

Molecular biomarkers of CNS tumor

CNS tumor subgroups

- Adult-type diffuse gliomas

- Pediatric-type diffuse low-grade gliomas
- Pediatric-type diffuse high-grade gliomas
- Circumscribed astrocytic gliomas

- Glioneuronal and neuronal tumors

Uncommon CNS tumors: Examples of
specific tumor type

- Angiocentric glioma

- PLENTY

- Diffuse hemispheric glioma H3 G34-

mutant
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- Astrocytoma, IDH-mutant

- Oligodendroglioma, IDH-mutant, 1p/19g-coleleted
- Glioblastoma, IDH-wildtype

- Diffuse midline glioma, H3 K27-altered
- Pilocytic astrocytoma

- Subependymal giant cell astrocytoma
- Pleomorphic xanthoastrocytoma

- Supratentorial ependymoma

- Posterior fossa ependymoma

- Subependymoma

- Ganglioglioma

- Lhermitte-Duclos disease

- Dysembryoplastic neuroepithelial tumors (DNETSs)
- Central neurocytoma

- Choroid plexus papilloma

- Medulloblastoma

- AT/RT

- Meningioma

- Solitary fibrous tumor

- Hemangioblastoma

- Germinoma

- Teratoma

- Pineoblastoma

- Pineocytoma

- Infant-type hemispheric glioma

- Myxoid sglioneuronal tumor

- Diffuse leptomeningeal glioneuronal
tumor

- Gangliocytoma

- MVNT

- Extraventricular neurocytoma

- Choroid plexus carcinoma

- Papillary craniopharyngioma

- Non-germinomatous GCT
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- Pituitary adenoma

- Adamantinomatous craniopharyngioma
- Metastasis

- LCH

- Schwannoma

- Neurofibroma

- Hemangioblastoma

- Lymphoma

- Leukemia

- Multiple myeloma and plasmacytoma
Neoplasm of scalp or skull

- Fibrous dysplasia

- Hemangioma

- Chondrosarcoma

- Osteosarcoma

- Chordoma

- Metastasis

- LCH

Tumor syndromes and phakomatoses:
- Neurofibromatosis type |

- Neurofibromatosis type |l

- Tuberous sclerosis

- Sturge-Weber syndrome

- Von Hippel-Lindau syndrome
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Tumor-like conditions

- Rathke’s cleft cyst

- Arachnoid cyst

- Epidermoid/dermoid

- Mega cisterna magna

- Colloid cyst

- Pituitary abscess

- Pineal cyst

- Hypothalamic hamartoma

- Pituitary hypoplasia with ectopic posterior
bright spot - Lymphocytic hypophysitis
- TDL

- Radiation necrosis

1
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White matter diseases

Multiple sclerosis

NMOSD

MOGAD

Acute disseminated encephalomyelitis (ADEM)
Small vessel ischemic disease

White matter changes in elderly
Radiation/chemotherapy changes

Progressive multifocal leukoencephalopathy

(PML)

Leukodystrophies & Inborn error of
metabolism: Examples of specific disease
X-linked adrenoleukodystrophy

Krabbe’s disease

Metachromatic leukodystrophy (MLD)
Alexander’s disease

Canavan’s disease

MELAS

CADASIL

Neurodegenerative

disorders

Alzheimer disease

Dementia of Lewy body
Corticobasal degeneration
Frontotemporal lobar degeneration
Parkinson disease and Parkinsonism

MSA

Cerebellar degenerations
Huntington disease

PSP

ALS

1
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Metabolic, endocrine, Acute hypertensive encephalopathy Drug intoxication/drug-induced leukoencephalop
toxic and systemic Chronic hypertensive encephalopathy Carbon monoxide poisoning
disorders PRES Autoimmune encephalitis

Cerebral amyloid angiopathy Hyposglycemia

Idiopathic intracranial hypertension Alcoholic encephalopathy

Intracranial hypotension Marchiafava bignami disease

Wernicke encephalopathy Hepatic encephalopathy

Osmotic demyelination syndrome Hypothyroidism, hyperthyroidism, hyperparathyrg

Radiation and chemotherapy-induced leukoencephalopal Fahr disease
Mesial temporal sclerosis

Epilepsy & status epilepticus

Congenital CNS lesions Cephaloceles

Chiari malformations

Corpus callosum dysgenesis/agenesis
Callosal lipomas

Hydranencephaly

Porencephaly

Malformation of cortical development:
- Lissencephaly

- Agyria-pachygyria

- Polymicrogyria

- Heterotopia

- Double cortex syndrome

- Schizencephaly

1
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Antrochoanal polyp
Juvenile angiofibroma
Inverted papilloma

lg-G4 related disease

Medical Knowledge 520U o s8AUTl 55AUT o
(o) (AI33) (13
- Focal cortical dysplasia
Holoprosencephaly (alobar, semilobar, lobar)
Septo-optic dysplasia
Absent septum pellucidum
Dandy-walker spectrum disorder
Persistent Blake’s pouch cyst
Abnormal conditions/Diseases of the head and neck
Paranasal sinuses and Sinusitis and its complications Mucocele Encephalocele
Nasal cavity Sinonasal polyposis Osteoma Choanal atresia

Dacrocystocele
Ethesioneuroblastoma

Malignant sinonasal tumors

Orbit and visual

pathways

Intra-ocular lesions

- Retinoblastoma

- Melanoma

- Metastases

- Endophthalmitis

- Phthsis bulbi

Intraconal lesions

- Optic nerve glioma

- Optic nerve meningioma
- Lymphoma

- Pseudotumor oculi

Congenital ocular lesions

- Primary hypertrophic persistent vitreous
(PHPV)

- Coat’s disease

Retinal detachment
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- Thyroid associated orbitopathy

- lg-G4 related disease

- Vascular anomaly

- Neurofibroma/schwannoma

- Infection

- Metastasis

Extraconal lesions & lacrimal gland lesions
- orbital cellulitis & preorbital cellulitis

- Metastasis

- Rhabdomyosarcma

- Vascular anomaly

- Lymphoma/leukemia/myeloma

Trauma

- Fracture of orbital walls

- Extraocular muscle entrapment

- Injury of the globe and optic nerve

Skull base

Inflammation/infection/osteomyetlitis
Chordomas

Meningiomas

Schwannoma

Paraganglioma

Juvenile angiofibromas

Aneurysms

Secondary tumor involvement of the skull

Cephaloceles

Osseous dysplasia
Chondroid tumor

Giant cell lesions
Aneurysmal bone cysts
Cerebrospinal fluid leak
Invasive pituitary adenomas

Fibrous dysplasia
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base
- Direct tumor invasion
- Perineural spead
- Metastasis
Trauma
Temporal bone Vascular anomalies: internal carotid artery and high juguldy Congenital anomalies of external ear
Otomastoiditis and complications Congenital anomalies of middle ear
Cholesteatoma Congenital anomalies of inner ear
Malignant otitis externa Postoperative temporal bone
Chlolesterol granuloma Petrous petrositis
High riding/dehiscent jugular vein Labyrinthitis
Labyrinthitis ossificans
Fractures and ossicular dislocation
Dysequilibrium
Facial nerve tumor
Paraganglioma
Dural AV shunt
Aberrant internal carotid artery
Dehiscent superior semicircular canal/Tullio
phenomenon
Oral cavity & Floor of Squamous cell carcinoma Fibro-osseous diseases
mouth Adenoid cystic carcinoma Lipoma
Mucoepidermoid carcinoma Lymphoma
Pleomorphic adenoma Liposarcoma
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Nerve sheath tumor
Rhabdomyosarcoma
Abscess, cellulitis, sialolith
Ludwig’s angina

Ranula

Branchial cleft cyst

Venous-lymphatic malformation

AVM/AVF
Infantile hemangioma

Dermoid cyst

Parapharyngeal Space

Pleomorphic adenoma

Schwannoma

Carotid space

Carotid artery pseudoaneurysm

Jugular vein thrombosis

Paraganglioma

Nerve sheath tumor

Benign and malignant diseases of the lymph

nodes

Post-pharyngitis venous thrombosis (Lemierre)

Masticator Space

Pseudolesions

- Pterygoid venous plexus asymmetry

- Benign masticator muscle hypertrophy
- CNV3 motor denervation

Infectious lesions

Masticator space abscess

Schwannoma - Perineu
tumor spreading
Chondrosarcoma

Sarcoma

Parotid Space

Acute parotitis
Branchial cleft cyst/sinus

Benign lymphoepithelial lesions-HIV

Parotid Sjogren syndrome

Schwannoma

Malignant mixed tumor
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Benign mixed tumor
Warthin tumor
Mucoepidermoid carcinoma
Adenoid cystic carcinoma

Benign and malignant diseases of the LN

Non-Hodgkin lymphoma

Pharyngeal Mucosal

Space

Squamous cell carcinoma
Retention cyst of pharyngeal mucosal
Tonsillar inflammation

Tonsillar / Peritonsillar abscess

Tornwaldt cyst
Minor salivary gland tumor

Non-Hodgkin lymphoma

Retropharyngeal space

Infectious and inflammatory lesions
- Reactive adenopathy

- Suppurative adenopathy

- Abscess

- Edema

Metastatic tumors

Perivertebral space

Acute calcific longus colli tendonitis

Vertebral body metastasis

Brachial plexus schwannoma

Posterior cervical space

Metastatic tumors

Benign and malignant diseases of the LN

Schwannoma

Visceral space
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- Multinodular goiter
- Parathyroid adenoma

- Thyroid carcinoma
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Benign and malignant diseases of the LN

Esophageal carcinoma

Hypopharynx, larynx,

and cervical trachea

Laryngeal trauma
Laryngocele
Vocal cord paralysis

Acquired subglottic — Tracheal stenosis

Jaw and dental

Inflammation and infection

Odontogenic cyst

abnormalities

Myelomeningocele
Chiari Il malformation
Syringohydromyelia

Neurocutaneous syndromes

pathology Ameloblastoma
Others Post-treatment neck

Abnormal conditions/Diseases of the spine and spinal cord
Developmental Myelocele Spinal lipomas

Lipomyelocele
Lipomyelomeningocele

Tight filum terminale

Fibrolipomas of the filum terminale
Split notochord syndrome & diastematomyelia
Meningocele

Terminal meningocele

Tarlov’s cyst

Dorsal dermal sinus

Intraspinal dermoid/epidermoid
Caudal regression syndrome

Sacrococcygeal teratoma

1
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Craniovertebral anomalies

Os odontoideum

Inflammatory / infection
and demyelinating

diseases

Discitis-osteomyelitis

Epidural and paravertebral abscess
Meningitis

Arachnoiditis

Spinal cord infection/inflammation/
demyelination

- Abscess

- Granulomatous infection

- Parasitic infection

- Transverse myelitis

- Multiple sclerosis

- ADEM

- NMOSD

- MOGAD

Tumors

Intramedullary

- Ependymoma

- Astrocytoma

- Hemangioblastoma

- Lymphoma

- Metastases

- Myxopapillary ependymoma

Intradural extramedullary
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- Meningioma
- Schwannoma
- Neurofibroma
- Metastases

- CSF tumor dissemination

- Lymphoma

- Paraganglioma

Extradural

- Vertebral metastasis

- Plasmacytoma & multiple myeloma
- Lymphoma

- Other vertebral and paravertebral tumors

Trauma Trauma and complications

° o o o = 1%
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. Interventional neuroradiology

0.0 3385AUATRNY : 9819108 b dUAY auANmINTaLTasanI T
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asenmmeauuwimvantiin mssunsavaendendusdaunss wazdu 9 nasnaunislaiiu g wieviimansnessdsiusnussuudszamanunumanzan laeasudu

A151991UIUNTIATIA TIANTTU entrustable professional activities (EPA) S1dun1siseu3nu Milestone wagn1sussliuilonadigonienisine sl

M1997 o LEAAITILIUTIBNUTUATTUNNITNTIVNEATOWBAN 9 (Log book) TuusazaTavesnsvyuisuliiivnuautnsfinuvieluwdazaiivensmuisw” wagdnuiu

FENUTUAEZAUNADATEYZLIATHNDUTH

Imaging or interventional procedures

Main performer and interpreter

<) o

b ‘L!B:J: WAONITUAZIIBIIUNA

Attendant / Assistant

/ Observer (é’i"aul,'%&lui)

cl 1 ' Y .
LIYUIINLAAIAIING YU teaching

file, online resource, LAGAINFHIY

fgoUuu

Diagnostic cerebral angiogram 1 10

Other interventional neuroradiology - 5 10
procedure: Embolization, Stenting,

Mechanical thrombectomy, etc.

M99 o UARISEAUTULALTUVDIAUTANNITATIAA o luszuunnIdadeseuuuseam Milestone M3Useiliuseiudngnimlagsiu

Global assessment score

Psychomotor domain Cognitive domain Communication skills Professionalism

Rotation Level 3-5 Level 3-5 Level 3-5 Level 3-5
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3.1 Skills

nsussidiu

1. Usziliudgunnlagnsussiiudngnmlagsiuniu Milestone (15199 2) laglduuuuseiiiu global assessment (End-of-rotation learner

evaluation form) Aaudlun1sUseLiiu: yNT0U rotation

2. UssfludeUsunalag logbook anudlunisusadiu: neluaiudnisinm

U3eNVBY Imaging

Skills
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\TeuEY

ANIMTIINZBFRDNSNENNGUTEIT1UAS
Rl nngldnisauauuesensdvteriden

Y

ASMTIINZBFRONSNENNIUTEIT1 YRR
URURL 2aeUfjuf wisldiiuneldnisauny

V99919138V IN Y

Imaging procedure

® |maging in acute ischemic stroke
® |maging in hemorrhagic stroke

® |maging in other neurovascular disease

® Diagnostic cerebral angiography

® Diagnostic spinal angiography

® Embolization: coil or liquid embolic
agent or particle or balloon

® |ntra/extracranial stenting and/or
angioplasty

® Mechanical thrombectomy

® Balloon test occlusion

® \Wada test

® \Vertebroplasty

® Sclerosing therapy

1
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3.2 Medical Knowledge

nsUssiliy nsdnaaUUsEiuTEAUAINS Y30 wuuUseidy global assessment
(End-of-rotation learner evaluation form: psychomotor domain

& cognitive domain)

1st week 2nd week

Basics of interventional 1. Fundamental principles of digital subtraction angiography

neuroradiology imaging and | 2. Indication, risk, complication and technique of basic

procedures catheterization in cerebral angiogram

3. Interpretations of imaging in related neurovascular anatomy
and diseases

4. Safety considerations and patient management focusing on
radiation safety and usage of contrast agent and related

issues

Neurovascular anatomy and | 1. Normal neurovascular anatomy
physiology Common variant neurovascular anatomy

Common intracranial-extracranial anastomosis

S

Anatomical - Pathological correlation and correlate with
other image modalities

5. Interpretation of normal neurovascular anatomy and
detection of abnormality in cerebral angiogram and spinal

angiogram

Advanced interventional 1. Indication, risk and complication of other

neuroradiology procedures neurointerventional procedures:

1
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a. Diagnostic spinal angiography
b. Embolization: coil or liquid embolic agent or

particle or balloon

C. Intra/extracranial stenting and/or angioplasty
d. Mechanical thrombectomy

Balloon test occlusion
f.  Wada test

g. Vertebroplasty

h. Sclerosing therapy

Abnormal
conditions/Diseases of the

neurovascular system

1.

Traumatic vascular injury

e.

Arterial transection

Arterial dissection

Pseudoaneurysm

Traumatic carotid-cavernous fistula

Other traumatic arteriovenous fistula

2. Arterial steno-occlusive disease

3.

a.

Etiology, pathophysiology, natural history and imaging interpretation of arterial steno-occlusive disease

b. Common cause of intra/extracranial steno-occlusive disease

i
ii.
iii.
iv.

V.

Atherosclerosis
Thromboembolism
Dissection

Arteritis

Others such as Moyamoya disease and syndrome

Acute ischemic stroke and mechanical trhombectomy

a.

Imaging interpretation in relation with acute ischemic stroke

Non-enhanced CT of brain
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ii. CT angiography of brain and carotid
iii. CT perfusion of brain
iv. MRl and MR angiography of brain and carotid: Stroke protocol
b. Indications and patient selection criterias for mechanical thrombectomy
c. Basic technique of mechanical thrombectomy
4.  Cerebral aneurysm and vasculopathy
a. Etiology, pathophysiology, natural history and imaging interpretation of non-traumatic subarachnoid hemorrhage
b. Complication of SAH
c.  Type of intracranial aneurysm
i. Berry/Saccular type aneurysm
ii. Giant aneurysm
iii. Dissecting aneurysm
iv. Infectious/mycotic aneurysm
v. Pseudoaneurysm
d. Treatment modality for cerebral aneurysm and vasculopathy
e. Related syndromes such as fibromuscular dysphasia, neurofibromatosis type |, autosomal dominant polycystic kidney
disease, Ehler-Danlos type IV, Marfan syndrome, etc.
5. Cerebral vascular malformation
a. Etiology, pathophysiology, natural history and imaging interpretation of non-traumatic intracranial hemorrhage
b. Type of cerebral vascular malformation
i. Brain arteriovenous malformation/fistula
ii. Developmental venous anomaly
iii. Cavernous malformation/Cavernoma
iv. Capillary telangiectasia
v. Vein of Galen aneurysmal malformation

c.  Treatment modality for brain arteriovenous malformation/fistula
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6.

7.

8.

9.

d. Related syndromes such as hereditary hemorrhagic telangiectasia, cerebrofacial arteriovenous metameric syndrome,
etc.
Dural arteriovenous fistula
a. Etiology, pathophysiology, natural history and imaging interpretation of dural arteriovenous fistula
b. Type of dural arteriovenous fistula
i. Benign type
ii. Aggressive type
c. Treatment modality for dural arteriovenous fistula
Hypervascular neoplasm
a. Imaging interpretation of hypervascular neoplasm
i. Meningioma
ii. Hemangioblastoma
iii. Hemangioma
iv. Juvenile angiofibroma
v. Paraganglioma
vi. Hypervascular metastasis of brain, dural, skull, spinal cord or spine
b. Indication, risk, complication and technique for pre-operative embolization of hypervascular neoplasm
Common head and neck vascular malformation
a. Etiology, pathophysiology, natural history and imaging interpretation of head and neck vascular malformation
b. Type of head and neck vascular malformation
i. Arteriovenous malformation/fistula
ii. Venous malformation
ii. Lymphatic malformation
iv. Capillary malformation
c. Treatment modality for head and neck vascular malformation

Cerebral venous thrombosis
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a. Etiology, pathophysiology, natural history and imaging interpretation of venous thrombosis
b. Type, stage and INR-related management of cerebral venous thrombosis
10. Spinal vascular disease
a. Etiology, pathophysiology, natural history and imaging interpretation of spinal vascular disease
b. Type of spinal vascular disease
i. Spinal cord arteriovenous malformation/fistula
ii. Spinal dural arteriovenous fistula
iii. Perimedullary arteriovenous fistula
iv. Filum terminale arteriovenous fistula
v. Spinal epidural arteriovenous fistula
vi. Parachordal arteriovenous malformation/fistula
vii. Radicular or paraspinal arteriovenous malformation/fistula

c. Related syndromes such as hereditary hemorrhagic telangiectasia, spinal arteriovenous metameric syndrome, etc.
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Basics of 1. Fundamental principles of digital
interventional subtraction angiography
neuroradiology 2. Indication, risk, complication and
imaging and technique of basic catheterization in
procedures cerebral angiogram
3. Interpretations of imaging in related
neurovascular anatomy and diseases

1
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Safety considerations and patient
management focusing on radiation safety
and usage of contrast agent and related

issues

Neurovascular

anatomy and

Normal neurovascular anatomy

Common variant neurovascular anatomy

1. Common intracranial-extracranial anastomosis

physiology Anatomical - Pathological correlation and
correlate with other image modalities
Interpretation of normal neurovascular
anatomy and detection of abnormality in
cerebral angiogram and spinal angiogram
Advanced 1. Indication, risk and complication of other

interventional
neuroradiology

procedures

neurointerventional procedures:

a. Diagnostic spinal angiography

b. Embolization: coil or liquid
embolic agent or particle or
balloon

c. Intra/extracranial stenting and/or
angioplasty

d. Mechanical thrombectomy

e. Balloon test occlusion

f.  Wada test

g. Vertebroplasty
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h. Sclerosing therapy

Traumatic vascular 1. Arterial transection 1. Other traumatic arteriovenous
injury 2. Arterial dissection fistula such as vertebrovertebral
3. Pseudoaneurysm fistula

4. Traumatic carotid-cavernous fistula
Arterial steno- 1. Etiology, pathophysiology, natural history
occlusive disease and imaging interpretation of arterial

steno-occlusive disease
2. Common cause of intra/extracranial steno-
occlusive disease
a. Atherosclerosis
b. Thromboembolism
c. Dissection
d. Arteritis
e. Others such as Moyamoya disease

and syndrome

Acute ischemic stroke | 1. Imaging interpretation in relation with

and mechanical acute ischemic stroke

trhombectomy a. Non-enhanced CT of brain

b. CT angiography of brain and
carotid

c.  CT perfusion of brain
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d. MRl and MR angiography of brain
and carotid: Stroke protocol
Indications and patient selection criterias
for mechanical thrombectomy
Basic technique of mechanical

thrombectomy

Cerebral aneurysm

and vasculopathy

Etiology, pathophysiology, natural history
and imaging interpretation of non-
traumatic subarachnoid hemorrhage
Complication of SAH
Type of intracranial aneurysm
a. Berry/Saccular type aneurysm
b. Giant aneurysm
c. Dissecting aneurysm
d. Infectious/mycotic aneurysm
e. Pseudoaneurysm
Treatment modality for cerebral aneurysm
and vasculopathy
Related syndromes such as fibromuscular
dysphasia, neurofibromatosis type |,

autosomal dominant polycystic kidney
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disease, Ehler-Danlos type IV, Marfan

syndrome, etc.

Cerebral vascular

malformation

Etiology, pathophysiology, natural history
and imaging interpretation of non-
traumatic intracranial hemorrhage
Type of cerebral vascular malformation
a. Brain arteriovenous
malformation/fistula
b. Developmental venous
anomaly
c. Cavernous
malformation/Cavernoma
d. Capillary telangiectasia
e. Vein of Galen aneurysmal
malformation
Treatment modality for brain
arteriovenous malformation/fistula
Related syndromes such as hereditary
hemorrhagic telangiectasia, cerebrofacial

arteriovenous metameric syndrome, etc.

1. Other vascular malformation:
a. Sinus pericraneii

b. Dural sinus malformation

Dural arteriovenous

fistula

Etiology, pathophysiology, natural history
and imaging interpretation of dural

arteriovenous fistula
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2. Type of dural arteriovenous fistula
a. Benign type
b. Aggressive type

3. Treatment modality for dural

arteriovenous fistula

Hypervascular 1. Imaging interpretation of 1. Indication, risk, complication and
neoplasm hypervascular neoplasm technique for pre-operative embolization
1. Meningioma of hypervascular neoplasm

2. Hemangioblastoma

3. Hemangioma

4. Juvenile angiofibroma

5. Paraganglioma

6. Hypervascular metastasis of
brain, dural, skull, spinal cord

or spine

Common head and 1. Etiology, pathophysiology, natural history
neck vascular and imaging interpretation of non-
malformation traumatic intracranial hemorrhage
2. Type of cerebral vascular malformation
a. Brain arteriovenous
malformation/fistula
b. Developmental venous

anomaly
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c. Cavernous
malformation/Cavernoma
d. Capillary telangiectasia
e. Vein of Galen aneurysmal
malformation
3. Treatment modality for brain
arteriovenous malformation/fistula
4. Related syndromes such as hereditary
hemorrhagic telangiectasia, cerebrofacial

arteriovenous metameric syndrome, etc.

Cerebral venous 1. Etiology, pathophysiology, natural history 1. INR-related management of
thrombosis and imaging interpretation of venous cerebral venous thrombosis
thrombosis

2. Type and stage cerebral venous

thrombosis
Spinal vascular 1. Etiology, pathophysiology, natural history 1. Other type of spinal vascular disease
disease and imaging interpretation of spinal a. Perimedullary arteriovenous
vascular disease fistula
2. Type of spinal vascular disease b. Filum terminale arteriovenous
a. Spinal cord arteriovenous fistula
malformation/fistula c. Spinal epidural arteriovenous
b. Spinal dural arteriovenous fistula
fistula

1
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3. Perimedullary arteriovenous fistula d. Parachordal arteriovenous
4. Filum terminale arteriovenous fistula malformation/fistula
5. Spinal epidural arteriovenous fistula e. Radicular or paraspinal
6. Parachordal arteriovenous arteriovenous malformation/
malformation/fistula fistula
7. Radicular or paraspinal arteriovenous f.  Related syndromes such as
malformation/fistula hereditary hemorrhagic
8. Related syndromes such as hereditary telangiectasia, spinal
hemorrhagic telangiectasia, spinal arteriovenous metameric
arteriovenous metameric syndrome, etc. syndrome, etc.

1
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. INTERVENTIONAL RADIOLOGY

0.0 oA URNL: agadey 6 §Un navavdnans

oo ANF TiNYE 19AAR NTEUILNSIEEUY HuNTUSTENe Anulananmuasn1sadun1snsITilesginansn I d@ineiied sstunantsmasdsiusne
1A nm¥sdialy memsaseiaiosonaisdvasnidensyuu Digital Subtraction Angiography (DSA) ia3adenaisdaesiames (CT) wagdu 9 lasazuiliu msediuaumnga

Alanssu entrustable professional activities (EPA) f1diumstseuiniu Milestone warn1suseiliuiienadugnavianisiny Al

MM o KAAITILIUTIBNUTU Tun1InTIIMmeLAsasiane 9 (Log book) luwsarasavesnisuyudsuljuiRnuamutnisfnvmseluudazaiveinisvyuisy

Minimal requirement: Assistant/Observer
Number of cases
Intervention procedure Rotation 1 Rotation 2
(total)
FNA/biopsy 10 0-10 0-10
PTBD / PCD 5 0-5 0-5
TACE 10 0-10 0-10
TAE 5 0-5 0-5

v
Y

NSUARITEAUTULALTUTRIAIUININNTNTIIA 9 luspuuTadsiusnwivesinm
. Milestone mMsUsziliudnanmlnesiu (gdpziuusiuain global assessment)

0.0 WUUN o Usziiusinwsau global assessment Iaaiinnsviwinans US - guided FNA / biopsy tudunilslunisussiiiu global assessment

M99 .0 KARITILIUNTNTIVVUA LB IAARTINYE TuusaysounsryuufuRny

Skill: Interventional procedure Minimum requirement (cases) Rotation 1 Rotation 2
US-guided interventional procedure 4 2 cases 2 cases
(FNA/biopsy) Level 2 Level 3
inmiwangaIninauswndlssihiihuanHiineiteit weve odln




NUBLAA Minimal requirement ManefsduuPaNlanIuNsUsEIEIL Tnge1ansdauazyinuiululaay rotation

o.a WUUT 2 391U medical knowledge 1ng8138em3ilov3uAL3 medical knowledge and skill

AINAITIN o UAZLAAITIUIUTUSIFINITNT o

M990 oo UAAITILIUNTATIATUATTUNTISBUT Az ToUTRIN TV UUL TR UavUszillumuuuuyseidu 71 b (Global assessment form o)

Medical knowledge

Rotation 1

Rotation 2

Must know

(medical knowledge Fudi1)

Should know (medical

knowledge it 2)

Must know

(medical knowledge Fuii1)

Should know

(medical knowledge il 2)

5.  Embolic material

1. Vascular imaging % TUn 2-3
2. Vascular intervention JUN 2 JUN 1 JUN 3 JUN 2
3. Non-vascular v L 4 g 4 s 4
YUN 2 YUN 1 YUN 3 YUN 2
intervention
4. Equipment s 4 P
PUN 1 -2 YUN 2 -3

KAL)
- 91

Medical knowledge iiszAudunus Asus duil 1 8e 3

Class 1 ¥u¥ o

nee Aaudfguaznuuee Janwngus

o
o

o

tdesanunsansIvidadulamenuies (Fiaed)

Class 2 Yu¥ o

o =

nee LsANnUtesniNTzau o wadaud1Any @ Y

unndusgintumsnsiaiiadeld aelinisaivauveseansd (g3

Class 3 YU m

e lsavserinan1sndudoudunnduszintiu 01anmiaiiadeld vieaunsaseuslaonsAinwidiienues vseannisileussens uag

anduiineusumsialilimsSeuslsaluseduiiognameiiios (W13

JulnAuaIunsa (level of entrustment) Ingduunnanisseuiuazdnanuansatuianssuivnnidedallale (Entrustable Professional Activities: EPA) usiazagaiu

& VU A9l

Y 4
YUN o d@11150U
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QUN o @11150U
JUN & @u15au

PN & @150

qu
fuRnanssulamenuedaslidesiiugua
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iRnanssulalnefionarsdlianudiewdsiilofaanis

o w

Y

JAnanssuldmenuedlaglisaaiiuguataraiuaugiivssaunsaitesniila

M3197 @ UanuilenIv1AUFIenAIUTUAIIN3 medical knowledge and skill

Skill

Must known (medical knowledge Fuii1)

Should known (medical knowledge Fui 2)

Interventional procedure

1.US-guided interventional procedure (FNA/biopsy)

1.Transarterial embolization (TAE)
2 Transarterial chemoembolization (TACE)
3. Percutaneous transhepatic biliary drainage

(PTBD)/Percutaneous drainage (PCD)

Medical knowledge

Must known (medical knowledge %’u‘ﬁl)

Should known (medical knowledge i 2)

1. Vascular imaging
(Principles, indications,
contraindications, patient
preparation and care)

1.1 Angiogram

1.2 CTA
1.3 MRA
1.4 Doppler ultrasound

1.Vascular anatomy and variation
2.HCC and liver tumor

3.Gl bleeding

4.Hemoptysis

5.Renal artery stenosis/aneurysm
6.AVM/AVF

7.Traumatic vascular injury
8.Aortic aneurysm, endoleak
9.Peripheral arterial disease

10.Vasculitis

2. Vascular intervention
(Principles, indications,
contraindications, patient

preparation and care)

1. Transarterial embolization

2. Transarterial chemoembolization (TACE)

1.IVC filter placement

2.Venous catheter placement (tunnel/non-tunnel)
3.Angioplasty, venoplasty

4. Thrombolysis

anﬁmﬁnﬁmmiﬂnamuLLW‘*nﬁﬂszﬁﬁﬁmm‘miﬁﬁ?mﬁﬁaﬁﬂ b
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5.Transvenous occlusion (Portal vein embolization)
6.Transjugular intrahepatic portosystemic stent
(TIPS)

7.Aortic stent graft

8.Hemodialysis access intervention

3. Non-vascular intervention 1.Percutaneous FNA/biopsy 1.Percutaneous cholecystostomy
(Principles, indications, 2.Abscess and collection drainage 2.Percutaneous nephrostomy (PCN)
contraindications, patient preparation 3.Cholangiogram and percutaneous transhepatic biliary | 3.Percutaneous injection therapy
and care) drainage (PTBD) 4. Tumor ablation

5.Biliary intervention

4. Equipments 1. Catheters 1. Balloon
2. Guide wires 2. Stent and stent graft
3. Needles

5. Embolic material Embolic agents

- fi9n wilsReuazansans deansiFeul
Usumudiuzives anla wivauads Wulumuunsgiuasanuivady (Update)
\nagin1sUsEINAINTTY EPA dmsu Summative for board examination @3uUdseunssun1sineusus (exa) s1inende
“wuudsziilugl3euneuained” e “End - of - rotation leamer evaluation form” N'WLL'U‘U‘LJ%LﬁuLLUUﬂEjmﬁLﬁumﬁﬂm (treatment predominance) Global

assessments & A3Y LBIVLAAY rotation 534 b ATY AaeAnangns Iaelviuludumsedull b uar e auay dmutuauin o feed
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. Breast imaging rotation

0.0 szozaUfoRnu: ogtion < dUa lasuds umenuudeu Yssan < dlavidensmienuamumanzaesanity

olo A5 TiNwe LIAAR NTEUIUNISSEES K1UN1TUTIEN8 HnLUanan ntazn1saiduni1snsiading1ginan1snsianiesadinet taun amni1snsiauuuluunsy
(mammography) mimmLéfmuﬁaaﬂﬁ'ul,?wammﬁqa (ultrasound) NM3nIaLduuFeiAeaduensle wazdu 9 Tagaguidu n319drurunisnsra Aanssu entrustable

professional activities (EPA) S1dumsiseuiniu Milestone wagn1sussiliuiienadugnavianisiny Al

MM o kAT IUTIBNUTUA TunsnsIameiasesilenis q (Log book) Tuusazastwesnisnyuisuujiinuluusasasivesmnsvyuiou

Imaging procedures Minimum requirement rotation 1 rotation 2
VuazuUana (CLITH uazulana Feu3 uazuana Foui
ABAULDY ABAULDY fEAULDY
Mammogram 50 200 25 100 25 100
Ultrasound 20 50 10 25 10 25
Breast MRI - 2 - - - 2

Breast Intervention
- Under stereotactic guidance - 3 - - - 3

- Under ultrasound guidance - 5 - - - 5
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M990 o UARNTEAUTULALTUYDIANIANNTINTIARAN 9 TuszuuTad@inguiuy

Breast Imaging
Mammogram Ultrasound MRI breast Breast intervention
52AU Medical knowledge ® © - ® © - m ® © - ® © -
Rotation 1 Level 1 Level 1
Rotation 2 Level Level 2 Level 2-3 Level 2 Level 1 Level 1
2-3

a 49’ a b4 & 14 .
AN 3 WHEALULNTIYIAMUIUENANUYUAIIUZ medical knowledge

Rotation 1 Rotation 2
Skills 5207 o seAUfi o - m
Imaging procedure 1. Mammography isﬁuﬁ G
2. Ultrasound 1. MRI breast
iSﬁUﬁ 21|

1. Breast intervention

- Under stereotactic guidance

- Under ultrasound guidance
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Rotation 1

Rotation 2

Medical Knowledge

L ﬂ.
WAUN o

o dl
WAUN lo-en

1. Imaging methods and positioning

Mammography

Indication and contraindication
Technique and Positioning
Ultrasonography

Indication and contraindication

Scanning Technique and optimization

53AUTl
MRI breast

- Indications, contraindications, techniques and
protocols
55AUT
Breast intervention

- Indications and contraindications
Galactography

- Indication and contraindications

2. Normal anatomy and physiology

Dynamic physiology of breast system
Mammography

Breast development

Lactation

Aging involution

. Normal anatomy of the breast system

Mammary glands

Mammary ducts

Cooper’s ligament

Nipple and areolar

Terminal duct lobular unit (TDLU)
Lymph node

Vascular supply

mmsvi'mé“ngmmiﬂnamuLLW‘*nﬁﬂs:iﬁﬁmm‘miﬁﬁ?mﬁﬁaﬁﬂ b
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Rotation 1 Rotation 2

Medical Knowledge 5207 o 52AUT B-on
3. Pathology of the breast 1. Pathologic images (mammogram and 52HUT o
ultrasound) 1. Pathologic images of carcinoma (mammogram
a. Fibrocystic change and US)
b. Fibroadenoma - Ductal carcinoma
c. Benign calcification - Lobular carcinoma
2. Imaging interpretation (ACR BI-RADS 0-3) - Medullary carcinoma

- Papillary carcinoma

- Mucinous carcinoma

- Tubular carcinoma
Ductal carcinoma in Situ (DCIS)
Malignant calcifications
Abscess

Imaging interpretation (ACR BI-RADS 0-6)

A T

Other special malignant condition
- Inflammatory breast cancer

- Malignant phyllodes

7. Phyllodes tumor
8. Hamartoma
9. Post-operative change and fat necrosis
S2AUTl
1. Other special malignant condition
- Paget’s disease

- Sarcoma

mmsvi'mé“ngmmiﬂnamuLLW‘*nﬁﬂs:iﬁﬁmm‘miﬁﬁ?mﬁﬁaﬁﬂ b ode



Rotation 1 Rotation 2

Medical Knowledge 2AU7 @ 52AUN lo-an

- Lymphoma
- Metastasis
2. High risk lesion
- Atypical ductal hyperplasia
- Atypical lobular hyperplasia
- Lobular carcinoma in Situ
3. Proliferative change
- Fibroadenosis
- Sclerosing adenosis
- Radial scar
4. Papilloma, papillomatosis
5. Breast augmentation
- Normal appearance of implants by imaging
- Intra/extracapsular rupture
- Direct injection of implant material

6. MRI feature of breast cancer

RUYLYIR
- 9

Medical knowledge #58AUTUANS AIUA YUT o B3 @

v & o
IWAUVUN o

o W

e TanudrAguasnuusy Jaummduszdiiudesanansonsinidadeldnenues (el

SEAUTUN o

[ =

nnedia lspnutosninseiu o willeuddy daunmnduseintiuamsnsiitadels anglinisaivauveenansd (a3

7

v & o
ICAUYUN en

e lsavserinan1sndudoudunmduszdntiu 01ansiaiiadeld vieanunsaseuslaonsAinwidiienues vseannnisileusseny way

v
o

antuineusuAsialitimsseuslsalusyiulioganeios (U13)
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Judnanuause (level of entrustment) lngduunnanisiseuiuasdnaruaiunsalufanssuindnidetielilale (Entrustable Professional Activities: EPA) usiazagaiu

& YU padl

Wil o asauuRnanssulinielinisauauvedennsdestlnadn

waa

Yuhl e ausaufuRnanssulanielinistuusete1aisd

a vaa

Ui e @usauuRnanssulalaeivesonnsdlinnudismdeiiiofaanis

a vaa

Wi « ansauiananssulasmenuedaglidesririugua

a ok

Ui ¢ ansauuananssulimenuedaslidesiiuguanazmunugivszaunisaideendale

wnduszandruluusas rotation Anw Anvinwe wazwiaufuiRnuinelnulsanieinants asaluil

Rotation 1: Medical knowledge 56Ul o (HiA1ud1AgLazNUUDY) FaunnduszanTnunesaunsansividadelamenuies
Rotation 2: Medical knowledge 5eufl b (spinutioaninsenu o wiliauddny) Jaunmduseintiumsnsinitadeld aglinisaivauveseansd wagseauil m (sa
wiorinansidudoudaummguszantiu 01anmiaiiiadul vieaunsaseuslaensAnwirienues vsennisitaussens uaganduiineusuaisdnbiimsseuslsaluseduiiegng

NaLNE)

- 6191 wiladouazsans Feansiseu

Usumuiuzives odld wivaunas Wulumusnasgiutezeusiuady (Update)

naIINTUsELEUAINTSH EPA dm15U Summative for board examination ajUdseunssun1sinausus (esa) s19imende

Y o

“WuuUssllugiSeunauaInes” e “End-of-rotation learer evaluation form” ’uwuuUsziiuLuUNgUAUN1SIUaNanM (interpretation predominance) (Wida#

'
v

label #¥e1m13 PDF file 7idsly) Global assessments o A3% LiloaUWsaL rotation 734 b ASY Aaaandngns laglinuludumsedu b uar m muadu dmSutuauin o fesd

1
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@o. Emergency Radiology rotation

0.0 Sw8zIAU TR : agetley @ dUnvinaeanangns InevyuisufnwwasujuRnuuduianumingatluldagantu

oo AW TNy leRd nsEUILMSBEuS HunsUsINs EnuananinuansdiiunsesIeliessinansnsavassd@inen ldun amenaisdily nsasiadans
g1 MInTIafieesesenalsiaoNmes uaznmsnanmaduwimaninih Tnsaguidu sssdnaunisngaa Aanssu entrustable professional activities (EPA) ddunns

Sgu3nu Milestone wagnsussiluiionadunnsnienisiine il

A5 o LARITILIUTIBIUTUAT Tun1IRTIaMeLATedilar 9 (Log book) Tnasaumasnnisinausy

Imaging procedures Minimum requirement Minimum requirement (L%ﬂuif)
(IuazwUanan wAULEY)
Plain radiograph
- Chest 60
- Abdomen, KUB, acute abdomen series 30
- Spine, skull, face, neck (neuro) 20
- Extremity 20
Ultrasound
- Abdomen 20
- Doppler ultrasound 4
CT
- Brain 20
- Head and neck a4
- Chest 10
- CT angiography/CT venography (pulmonary artery, aorta, 10
extremity)
- Abdomen 20
- Musculoskeletal 4

mmsvi'mé“nﬁmmiﬂnamuLLW‘*nﬁﬂszﬁﬁﬁmm‘miﬁﬁ?mﬁﬁaﬁﬂ b ol



- Spine 10
MRI 10
M54 o UARITEAUTULATTUYRsAILEIIMSRTIRRN « TussuuSdineigniay
Emergency Imaging
Plain radiographs Ultrasound cT MRI
FTAUTUAINS
1 2-3 1 2-3 1 2-3 1 2-3
Medicalknowledge
Level 3 Level 2-3 Level 2-3 Level 2 Level 2-3 Level 2 Level 2 Level 1
A9 o wanaLovAviasienmudunag medical knowledge
Medical Knowledge sERUTUT o FEAUTUT o SEAUTUT

1. Imaging management in

emergency radiology

1. Appropriateness criteria and clinical prediction rules 1. Imaging management during mass
for acute traumatic and non-traumatic conditions casualty incident

2. Imaging in primary and secondary surveys based on
Advanced Trauma Life support (ATLS®)

3. Vetting, protocoling and patient preparation for acute
imaging examination

4. Acute issues of contrast medium according to ACR

and ESUR guidelines
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Medical Knowledge

v & o
ICAUIUN o

o & o
ICAUIUN en

5. Treatment of acute contrast reaction and

extravasation
2. CNS trauma 1. Intracranial injury 1. Penetrating head trauma

a. Subdural and epidural hematoma 2. Blunt and penetrating cerebrovascular
b. Subarachnoid hemorrhage injury
c. Cortical contusion 3. Spinal epidural hematoma
d. Diffuse axonal injury 4.  Spinal cord contusion and transection
e. Deep gray matter injury
f. Brainstem injury

2. Calvarial and skull base fracture

3. Spine trauma 1. Cervical spine 1. Cervical spine 1. Traumatic disc

a. Occipital condyle fracture a. Atlanto-axial rotatory fixation injury
b. Atlanto-occipital dislocation and subluxation b. Acute ligamentous injury
c. Jefferson fracture c. Bilateral and unilateral facet
d. Dens fracture dislocation
e. Hangman’s fracture d. Articular mass and transverse process
f.  Flexion and extension teardrop fracture fracture

2. Thoracic and lumbar spine e. Pedicolaminar fracture
a. Wedge compression 2. Thoracic and lumbar spine
b. Burst fracture a. Complex fracture-dislocation
. Chance fracture 3. Trauma to rigid spine

3. Pathologic fracture

[ 6 o, Y o da aa a
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Medical Knowledge FLAUIUN o FEAUTUN o FTAULTUN o

4. Head and neck trauma 1. Facial fracture 1. Penetrating head and neck injuries
a. Orbit: blowout, blow-in, apex
b. Zygoma: isolated, ZMC
c.  Nasal: isolated, NOE
d. Frontal sinus
e. Maxillary: Dentoalveolar, maxillary sagittal, Le
Fort
f.  Mandible
2. Orbit
a. Globe rupture
b. Lens dislocation
c. Vitreous hemorrhage
d. Subchoroidal hemorrhage
e. Retrobulbar hematoma
f.  Orbital emphysema

g. Extraocular muscle entrapment

w

Trauma to aerodigestive tract
a. Larynx

b. Upper trachea

5. Thoracic trauma 1. Pulmonary: contusion, laceration, hematoma
2. Pleura: pneumothorax, hemothorax
3. Cardiac and pericardial injury: mediastinal

hemorrhage, pneumomediastinum
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Medical Knowledge

v & o
ICAUIUN o

o & o
ICAUIUN en

o N o A

Diaphragmatic injury
Rib fracture

Sternal fracture
Tracheobronchial injury

Esophageal injury

6. Abdominal trauma

AN

O N o U

Solid organ trauma and AAST classification system
Traumatic bowel and mesenteric injury

Gallbladder and biliary injury

Hemoperitoneum, retroperitoneal hemorrhage,
pneumoperitoneum

Bladder, urinary collecting system and ureteral injury
Diaphragm injury

Non-obstetric female pelvic trauma

Male pelvic trauma: urethra, penis, scrotum and

testis

A

Traumatic abdominal wall hernia
Obstetric trauma

Penetrating trauma
Hypoperfusion complex

CT cystography

1.

Blast injuries

7. Musculoskeletal trauma

Upper extremity trauma
a. Glenohumeral joint dislocation
b. Scapular and humerus fracture
c. Elbow dislocation
d. Forearm fractures and dislocations
e. Carpal bone fractures
f.  Metacarpal fractures

g.  Phalangeal fractures

1.

2.

Upper extremity trauma
a. Scapulothoracic dissociation
b. Sternoclavicular joint dislocation
c.  Acromioclavicular joint dislocation
d. Carpal dislocations and
malalignments
e. Carpal instability

Pelvic and hip trauma

mmsvi'mé“ngmmiﬂnamuLLW‘*nﬁﬂs:ﬁﬁﬁmm‘uﬁaﬁ?mﬁﬁaﬁﬂ b
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Medical Knowledge

v & o
ICAUIUN o

STAUYUTN o

v T o
ICAUIUN en

2. Pelvic and hip trauma a. Avulsion fracture: ASIS, AllS, ischial

a.  Non-ring pelvic fractures: iliac wing, sacrum, tuberosity, lesser trochanter
COCCyX b. Slipped capital femoral epiphysis

b. Pelvic ring disruption (SCFE)

c. Pelvic insufficiency fracture c. Salter-Harris physeal plate injuries

d. Acetabular fracture 3. Lower extremity trauma

e. Hip dislocation a. Tibial spine avulsion fracture

f. Hip fracture b. Tibial stress fracture

g. Femoral fracture c. Tibial plafond fracture (pilon

3. Lower extremity trauma fractures)

a. Femoral shaft fracture

b. Patellar fracture

c. Tibial plateau fracture

d. Knee dislocations

e. Tibila and fibular shaft fracture

f.  Ankle mortise injury

g. Achilles tendon injury

h. Talus fracture
Talar and subtalar dislocation

j. Tarsal fractures

k. Tarsometatarsal fracture dislocations (Lisfranc
fracture)

. Metatarsal fractures
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Medical Knowledge

o & o
ICAUIUN en

m. Toe fractures

8. Vascular trauma

A DN

Traumatic aortic injury
Peripheral vascular injury
Pseudoaneurysm and arteriovenous fistula

Active bleeding and active contrast extravasation

1.

Volume assessment with IVC ultrasound

9. CNS non-trauma

N A

Cerebrovascular ischemia
a. Arterial

b. Venous
c. Dissection

Non-traumatic hemorrhage
a. Non-traumatic subarachnoid hemorrhage
b. Hemorrhagic transformation
c. Hypertensive hemorrhage
d. Hemorrhagic neoplasm

Acute neurovascular disorder
a. Ruptured aneurysm

b. Ruptured AVYM
c. CCF
d. DAVM/DAVF

Hypoxic ischemic encephalopathy

Acute complications of intracranial neoplasm
Brain herniation syndromes

Intracranial infection

1.
2.

Pituitary apoplexy

Perfusion imaging in acute stroke
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Medical Knowledge FLAUIUN o FEAUTUN o FTAULTUN o

8. Dural sinus thrombosis
9. PRES

10. Spinal cord compression

10. Spine non-trauma 1. Discitis and osteomyelitis

2. Epidural abscess

11. Head and neck non- 1. Paranasal sinus 1. Ear infection
trauma a. Acute sinusitis a. Otitis extena and media
b. Invasive fungal sinusitis b. Otomastoiditis
c.  Complications of sinusitis c. Apical petrositis
2. Soft tissue 2. Acute complications of cholesteatoma

a. Orbital cellulitis

b. Parotitis

c. Sialadenitis

d. Ludwig angina

e. Odontogenic causes of head and neck infection
3. Neck

a. Retropharyngeal and prevertebral abscess

b. Tonsillar and peritonsillar abscess

c. Epiglottitis

d. Croup

e. Lymphadenitis and suppurative adenopathy

f. Jugular vein thrombosis and phlebitis

4. Foreign body

1
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Medical Knowledge

v & o
ICAUIUN o

v T o
ICAUIUN en

12. Thoracic non-trauma 1. Acute pulmonary infections

SR S R S

o N

Pulmonary edema

Pulmonary thromboembolism

Airway foreign body

Complications of obstructive airway disease
Esophageal perforation

Non-traumatic pneumothorax
Non-traumatic pneumomediastinum
Massive hemoptysis

10. Tube/line malposition

11. Acute complications of thoracic malignancy,

oncologic emergencies

1. ARDS
a. Near-drowning

b. Fat embolism syndrome

13. Abdominal non-trauma | 1. Acute infection and inflammation

1. Adrenal hemorrhage

a. Acute appendicitis 2. Acute liver parenchymal and vascular
b. Acute diverticulitis disease
c. Acute enterocolitis 3. Acute complications of renal
d. Epiploic appendagitis, omental infarction transplantation
e. Inflammatory bowel disease

2. Massive upper and lower GI hemorrhage

3. Gut obstruction
a. Gastric outlet obstruction
b.  Small bowel obstruction
c. Large bowel obstruction
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Medical Knowledge FLAUIUN o FEAUTUN o FTAULTUN o

d. Volvulus
e. Closed loop obstruction
f.  Strangulation
g. Internal hernia
4. Bowel ischemia
a. Arterial
b.  Venous
c. Non-obstructive (NOMI)
5. Pancreatitis and its complications
6. Gallbladder and biliary emergencies
a. Acute cholecystitis and its complications
b.  Mirrizi syndrome
c. Bouveret syndrome
d. Acute cholangitis
e. Gallstone ileus
7. Urologic infection and calculus disease
a. Stone disease and its complications
b. Acute pyelitis and pyelonephritis and its
complications
c. Acute cystitis and its complications
d. Renal abscess
8. Ascites, peritonitis, intra-abdominal abscesses

9. Acute complications of abdominal wall hernia
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Medical Knowledge

v & o
ICAUIUN o

v T o
ICAUIUN en

10. Obstetric emergencies

a. 1" trimester

b. 239 trimester

11. Non-obstetric female pelvic emergencies

a. PD
b. Adnexal torsion
c.  Acute complications of ovarian cystic

disease/ovarian mass

12. Male pelvic emergencies

a. Torsion

b. Epididymitis and orchitis

c. Testicular infarction

d. Hydrocele, hematocele, pyocele
e. Abscess

f. Fournier’s gangrene

13. Foreign body

14. Acute complications of abdominal malignancy,

oncologic emergencies

14. Musculoskeletal non- 1. Acute bone and joint infection 1. Acute prosthetic and periprosthetic
trauma 2. Cellulitis and necrotizing soft tissue infection complications

3. Soft tissue abscess
15. Vascular non-trauma 1. Pericardial effusion and tamponade

2. Deep venous thrombosis
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Medical Knowledge FLAUIUN o FEAUTUN o FTAULTUN o

w

Thrombophlebitis

4. Acute aortic syndrome

a. Intramural hematoma
b. Aortic dissection

c. Penetrating atherosclerotic ulcer

i

Acute aortitis

o

Complications of aortic aneurysm
a. Rupture and impending rupture

b. Aortoenteric fistula

16. Pediatric 1. Non-accidental trauma

RUYLYIR
- 9

Medical knowledge #i5¢AUTUANS AIUA YUT o B3 @

2Rl o vaneda finnudduaznutes Jaunmdussthudesannsansiaitadeldfonuies (Fos3)

sERUTLT I vaneda lsafinutiosninseiu e wiimwddy Saunmduszrdumsmsoidadeld meldniseuauuese1anss (@asd)

sERUTUT o vanefs lsavdorinnnsiidudoudaummussantiou enansiidedeld vioausaSeuslasnsinuseauies visannsilsussens uas
andulnevsumsdnliiniaFouilsalussduiogmeiiios W)

1
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sudanuanansa (level of entrustment) Tngduunwansiieusuazdaauannsalufansnindndidedelald (Entrustable Professional Activities: EPA) ustazagnaiiu
& u el

Uit o aunsaufoiinsaildnielinsmuaumeseinsderndndds

$uit o annsaufoRnsaildnielinduugresernnse

uit @ ansoiRfinssldlnedvesenasdlimmummdededons

fuit @ annsaufoinnssildfenuedaglifesiiiugua

Ui ¢ ansauuananssulimenuedaslidesiiuguanazauauiivssaunisaideeniale

- (191 wiladouazsans Feansiseus

Usumuiuzidves oda wivaunas Wulumusnasgiutezeuriuady (Update)

\NIINISUTBLELAINGIY EPA 15U Summative for board examination a3Udseunssunisiineusus (exa) s19inende
“wuuUseiiluglSeunauaines” ¥3e “End-of-rotation learner evaluation form” nhuLL'UmJisLﬁuLLUUﬂEjmﬁLﬁumiLLUamamw (interpretation predominance) Global

assessments 881971 @ A34 oaULAAE rotation TnenSsanvhefii rotation Wikulutumsefuil e dmiudumuii o fesd”

1
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AARYINT @ N15FinaUsY uaz OLE
FnsfineusuUsznoufenszuIunIsing 4 Selidaus n1saeuusIets MsUfOR uardu q saufenis
Usziiu Tnovdnlugveamdngnsiivuzii lnsensdnisfinuiusznousie Iaqusyasdnisdnei (educational
objective ) NMs¥nUsEaUN1sain1T3ous (leaming experiences) kagn13ianan1susziiu (evaluation) - OLE lag
wansaringUIzasA i o Tedsil
o. finYzUAzIANARIUN1TUTUNALULY (Patient care)
nsuivialagligiaedugudnansuuiiuguresnmsquantuesdsi midsszaviamuazanulannsiy
saaunsaUftinuluaeinidineidadeldfemuedaglifesdinamhiugua Ussnaudae
0.0 TNuElUNITIUTINTIYaINUTETR $1891UNTATIINMY NANITATIAINWIUJUR uae
Mz q deviunldnswieunsauasdinseinanisnsn mudinisidedlsa
o Tinurlun1sdnnses IAuugth (Consultation and recommendation) LAgfun1smsaade
ammedadingr msviwinons wagmsinemedadingidads lunaevdelsafivarnvans Tinumdanuduls
othamnzaniudeustvedlsn InsBafioftaeduaudnasuuiiugruvesnsquanuuasden fansanuagileied
Uszavsam euvaeade Anudssuazusslovivestaslundn
.o TrinwrlunisvelunananiuBueen (Obtaining informed consent) Tunsdifivhnisnsa
Frenan e divenitadefifins1d contrast agent Msvimans wardsnisnumessd@ineidede
o< frnurlunmanisuazguadiee dusfeufiiniunsng varnsidedonie n1sh
#nans uagiimsinumssidineitedels sasnsunmmihmsnunakaziuzihmsnsaisduseldedn
Wingau

o.€¢ TNNurlunN1TRTIINUNIEUNITNTDUNLAATUTENINNITATIDININY NSYFRANIS hay

Tnssnwmededinenifdads wazanmnsalinisquasnyilesulaetamnyay

ad =2 o o a
9N13NBUTU/N153A N3IALATUITIIUNE

FATILARANITNTID SIUD

A5ITgdelsA

multidisciplinary

conference

ANTIAULHEN aussausiinaUseasd P . . -
UsgaunIninIsiseug (v 19n1TUTEIIL)
vinwzuazLanaRluns Winwglunissivsiudeya | @ nswhilaussenenie nsasderthiliussens
vsunagtae (Patient | 91nUse¥i seanunis s manguiluiaded
care) MSIAINNY HANITATID e Sguinnmsufunnu Rt
MBIl UR uaznis Tudinuszd1iu (on n13UsEKlY formative
A3ITLATA 9 o the job learning) evaluation TaglY
dwlinaeiennsinnas | o pigdnaensa wuuUssfiugiseunou

a9n19 (End-of-
rotation learner
evaluation) Tuluu
99A521 (Global
assessment) MUY

Usziiulunienuin...

mi"ﬂg@mm:mmfﬁmsﬂnamu unnglszdnumaFInm ity beve
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wuuUseuglSeunau
a9n949 (End-of-
rotation learner
evaluation) Tutuu
NIVNAADUNDUAINDY
(Mini-IPX) snukuy
Useidiuluniamuan...
nsUszdinlugUiuy
#19°) U89 workplace-
based assessment
N13UTLEU 360 D9F
PNAWIVITIN
nsUsEliunansuiuR
NINTTUUTTYNIVING

(conference)
Direct observation
wazn159 Feedback
NTUTEIUAULDY
msasderdiianssy
multidisciplinary

conference AULNUIN

Faanturvun
nnwelunisannses nseusIENEnIA nsasteiiilaussene
AUz (Consultation i mangudluiaded
and recommendation) \AEITd

AenfunIsnTIasenmn
M959@INe A13Y
WNONT LATNITSNYING
Seinefade Tunny
wiolsafivarnuate Tiun
wnnsanvaulaeng
wnzauiudeUsvadsa
TneBndofUrelugudnans
Uuﬁugmﬁuaqmﬁ@uawu
D9ATIN WITEULAY

ANeDelUsEaNSAIN AL

SeuznnnsuuRnu
TuAInused1iu (on the
job learning) Tuginu
nsiAUsnwuay
gt fieafunInga
Mess@ingnitadelu
naulseiiiosd
Usznausme n1sLesel
HURenaUNIRNTIAUsDY
win N1TINWHUATT
A9l uLAazydANg

AsaTvangauiug e

A15UTELHU formative
evaluation lagly
wuuUssilugiSeunou
a4ne4 (End-of-rotation
learner evaluation) Tu
WUUBIATIU (Global
assessment) ANULUU
Uszidulunianiuan...
wuuUszuglSeunau
291849 (End-of-rotation

learner evaluation) Tu

Uaensty Auideeuas WUUNMSNAGBUNDUAS

UselemivosUreduman
I ——
%ﬁﬂgmuaxmmfﬁmsﬂnamuLL‘w"nJﬂszﬁwﬁmmmﬁaﬁ?wmfﬁﬁﬁlﬁfg odhe obb




nelinnuguares

'
P

919158ViSOUNNE Y
n15AINIIU
multidisciplinary

conference

99 (Mini-IPX) snuuy
Useidiuluniamuan...
nsUszdiulugUiuy
#19°) U89 workplace-
based assessment
15U ebo 996N
PINFAVIVITN

Direct observation
wagnsi Feedback
N3UTZIUAULDY
msasdediionsy
multidisciplinary
conference ANLLAEIT

dondun1viun

Iinwelunisvelunans
AUEULBY (Obtaining
informed consent) Tu
ASEITITNNIATIIRENg
S e@IngAdadeiia
A3l contrast agent N3
MANDNIT WagIoNII5AY

N959@INYNININY

s Heussenenia
v
Seu3NNsUURauY
Tudinuszaniulunig
yonudugoiLiions
A5I9M30VNARONITN
S inenitansuaysed
5N (on the job

learning)

mMsasdedilaussens
aanguiluiaded
et
n15Us2EU formative
evaluation lagly
wuuUseiludiSeunau
a9n84 (End-of-rotation
learner evaluation) Ty
WUUBIATI (Global
assessment) ANUKLUU
Uszliulunianuan...
WuuUseilludiSeuneau
8499 (End-of-
rotation learner
evaluation) Tuiuy
ANSNAABUNDUAINDY
(Mini-IPX) snuwuy
Uszidiuluniamuan...
nsUssdiulugduuy
#19°) Y83 workplace-
based assessment
N13Us2IEU ebo

D9AN INFWIVTIN

]
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Direct observation

wazn15 Feedback

P30 NISYPNONT haY
/NSNS @I
9dela nasnaunIsvin
FIBNUNALBL UL UINTS
Ao @ 1 v 1
asansdumalaagig

bANNEEUN

Seu3NNsUURauy
lurinusedniu (on the

job learning)

N3UTZIUAULDY
Iinwelunisimdsunag o  msnileussenena msasdeidniausseny
auadihe susneufiuniu No ) menquiluhied
N197599 VULMTIINLEY | @ Hete

n15UTELHU formative
evaluation lagly
wuuUszilluglSeuneau
8489 (End-of-
rotation learner
evaluation) Tuiuy
94A5 (Global
assessment) ANULUU
Useidiuluniamuan...
wuuUszilluglSeuneau
a4na9 (End-of-
rotation learner
evaluation) Tuiuy
AIVAABUABUAINDY
(Mini-IPX) snuwuy
Uszidiuluniamuan...
nsUssdiulugluuy
#19°) Y83 workplace-
based assessment
13U ebo
DA MNAWIVITN
NsUsTIUNANIT

U uRnanssuUseys
7917115 (conference)
Direct observation
wagA5 Feedback
N3UTLINUAULDY
AsUsziu
summative
evaluation lagns

GR)Y
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Tvinwelunisnsianu

v
=

AMEunIFeuTiing
FENINNTNTINITAY
ASARDNIT WagIonIs
Snwmesid@ine1itads
wazanuIalinIsaua
Shedosduldodne

bANNE AN

@. NNHIUTIBIENA

Oh)

. 3euinnsujoanuly

inU32413U (on the job

learning)

msasdeidniausseny
manguiluiaded
FAedes

n15UTELHU formative
evaluation lagly
wuuUszuglSuneu
89N (End-of-
rotation learner
evaluation) Tuiuy
94A5 (Global
assessment)
wuuUszilluglSeuneau
8489 (End-of-
rotation learner
evaluation) Tuluu
NIVAADUNDUAINDY
(Mini-IPX)
nsUssdiuluguuuy
$19°) 983 workplace-
based assessment
N15Us2IEU mbo
DIF PINFWIV TN
NsUsTIUNANIT
UURnanssuUsEYm
7917115 (conference)
Direct observation
wagnsI Feedback
N15UTELHUAULDY
nsUszitu
summative
evaluation lagns

GR)Y
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. AN3UALIINBEENN15LIBN53 (medical knowledge & procedural skills) ansaviivfuale

PENATOUAANLAZINIZANTUUSUNYRIaN I Sedine i dade i Sunisilneusy

v
v

©.@ ﬁmmgﬁugmmd medical radiation physics Wag radiobiology

¥
(%

.o ANUTNUFIUNY anatomical imaging

.o AAUINUANTHIUTE (contrast medium)

b.< dnnuilusemsdeaiudunsenssd sufsadeu edeiuuaznguaneniieites

b.¢ 1ANUTANUANTOWINTN WAzl YAITUNIMNIET

FWadunenlsn NMSHUaNANIINTIA SIUNEINYENIRaNsIugIUNNeSIdllady

#aaslun1snsI7n9

o

knowledge &
procedural skills)
A9
UfURloENs
ASBUARNUAY
AN AUAUUTUN
Yasa YT

Sunsinausy

AUTIOULAN AusTousNNeUszasn /NsEnauIw/ n13IAuasUsTIliuNa
[ L4 = 14 e ] a
N139AUITAUNITUNITLIVUY (R29819N13UTIA)
Amusuasinye | o dANuiugIUNNg - 3YUINNITUTILLAMN - MCQ
ANONITLIBNTIN medical radiation {1 neauiEndSed - Case based discussion
(medical physics Lag ATUNNY

radiobiology - BeuFannsuiRely
nuwTIEI Uy
b JANUIHUFIUNN - NIABUUTTENLNANG ) - MCQ, essay
anatomical imaging - BeuFannsuiRaly - Mini IPX
mhedsEidady
an 1ANUTMPIUATIU | - NTABUUTTNLAIANG 6] - MCQ, essay
98 (contrast medium) | - Seuiannsuoinuly - Mini-CEX
mhedsEidady - Mini IPX

- Case based discussion

< dnnuslusenis
Joaiudunseniassd
saudaseileu Taveru

waENYIENNLITea

- 138UIINNITUTIVNBITIVD
medical radiation physics
and radiobiology

- Bounngilermnayizens
Unariused

- BuiannsufiRaly

SNaa o

WiesEI NNy

- Direct observation
and feedback
- Case based discussion

- Multisource feedback

¢ danuianuaunsaly
TN LazlTeIvI9Y
LAIAUAINNIGSE

dglun1snsnitagy

- Maseuilagn1suiRauiy
HUheatmnslulazueniian
519015 Tunsesanessd

Y DIULAZTIITUNANIN

- MCQ, essay
- Direct observation of
procedure skill

- Mini IPX
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A5INaRsLeNlsA As
LUaNANIINSIV SNV
VINweNWInaNITHUgIU

o o

719598708

o daa o = o

11959811998 AABAIUNNYIN
Fronsiugunasadideds
TAUNIUNTAUMIANILIAIE
AULaY (self-directed learning)
wagseiuTeiuenase

- udenu warinndenide

- Case based discussion
- Report

- EPA form evaluation

- Self reflection

- logbook & portfolio

- Multisource feedback

SaufuunngUszsthugue
Laze19159Y

- YnauedeyarUie nmn
Sedinen wagiuguwmslunig
71938 nanIUNTIUIABUEN
15a wisansulufanssy
N3 619 9 1w Topic
review, Radiology and
Interdepartmental
conference, Interesting case
Hudy

- JUINTI99IUNANIIATINI
$9d@Ine1itade (radiology
report) wazudludioldsu
AULEIIND19158

- SusnsEuUITENY
(Lecture) LagduuuInig

v
o

s w1 Nendnnelusey

nMeuonan UUIRNausH

a. ﬁnvsizw:i’mqﬂﬂaLLazmiﬁaa'ﬁ (interpersonal and communication skills)

Whiunstineusudesuanwinweseninyarauaznsieas Weliliussdnsamasgalunisuanideudeya Ny

e

v v

MgUeles ATEUATIHUIY YARINTIVINAIUNITUSNTAVNMLAEIIBUAuguA B Taedldnsunsineusy
Mo
a.o FoansligraunurauiaiudifUisies AsoUAsy uag @515 ANuAAMINEaY Lagd

Anatlaluiugugivamiuasegia & way Jausssuivainvany

]
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o Foanslasgravuzaniuunmg YaainsIvAnaIun1suINSEUMNLAEIIIBNUIUAUNIN
B TITINTTIBIURANINTIIVUUULNAITUAE I kazdayaiiieddesnnivsuleuldegrsdniau
ATOUAALLAZYNABY Aeluseslianinvug

o @snlEIUI LU Tudesnisdma maemaviensinymiesdine eved
Todnfnnazanulaendslun1sguagUlisiiunmg YyaaInNsInTnaAIUNITUSNITAVANUALVUIBUAIUGUA N
B 9

. annsaUfoinuldegamnzanilugurandmiormihiilunsquaguamm sty
yrannsluanuindnieaiu ananvindnuaymisausugunmdug

a.¢ aunsaldiFeriinning 9 wu Wnsdnsiuazde electronic 3u 9 leghamninyay tnedosiads

1%

avdgfUheuarmsinwanuaugUae

. aussouzvaniinelsyasd | daog1ensdn nsiauazUsiiiuma
HUTIOULUAN
UszaunsalmsiSeul | (Faedrenisusidiu)
o, FnuwesEviayanaLay | m.e doansldognad Authentic practice 360 - degree
nsdeens (interpersonal | UszAvSnmiugag (MsUFTRTILTa3e / assessment
and communication ATBUATI LAz a151500U ANY | MTUHURIURI
skills GRRPRGRERE FENINNNBUTY) Vs
simulation
alo Aeansldogaumunzautu | Interdepartmental 360 - degree

WINNEG Qﬂmﬂﬁﬂﬁ%wﬁmmi conference, authentic | assessment

UIMTFVNINUALNUIBIUY practice
AIUAVNINEU TIUDINT M3UTTYUTENIN
FIEUHANITATIAVUY Mgy

a

LONETLAZINAT Lazdoua

U

msuURTENINg

Wevesnnvseiloulaegne | Hnausy

LA ATOUAGUUAZYNFBY NSYNTIUNANTT
meluszaznaiitinue #3579 Tuiinluny

PEIRTEN
on.en @LNTAIARIUINEY Authentic practice 360 - degree
wuzth Tuesnsdmsa ms | nMsufoRenuess assessment
AFIIDNITINYINTIE S¥WIHNOUTY

NN VoU Yednawaz

Anuvasadelunisauadidae

]
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WALIVE YAaINTIYANAY
MSUSMSEUNNLALIBIU

AUGUAINDU

a.« @ausaufuRculaedns | Interdepartmental 360 - degree
mm:auﬁﬂugmzam%ﬁa conference, authentic | assessment
nthitalunisguaguam practice

FWAVYAINTIWANININ | @ arsUszYmsEing

WU @NE1UIVTNLAY PUNEITU
MU LAV WD o v
! i o navatoyagiae
ANNISIEINe
WAZLUZLUINIGIY

o

N137URY AU
mMsitadunenlsa
W5 Ty
AINITUIYING FNd
9 LU

® MsUURMUII

SYWINGHNBUTY

o.& annsalddovdianig  wWu | authentic practice EPA
Tnsdwvinazde electronic uq | MeUFTRNUL
ldogrunuizan Tagdes| szuinnisinausy
Arilafednsgisuaznsshew | - Beudindyysan
AUaUKUE n13 Non technical
skill

- ng selay wuUuon

$4 9

]
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& NM15138UTUazN1SHAUYI9INg1UN15UUR (practice-based learning and improvement) lag

anusaufuRnuLuuaninTnuseiduiiule

. AWNIONATIZVINUDY IAglanIziUANILaEANTINY INefmuadmaneuay

Aufluniswauniddey sgradussuy

n. anansauenuey Iuds dedinuardenisiinmn luanuiiasanudsivguemuies

. ivuadmanglunsiSeuduagmaiannuivusnuies

. @1130IAAUANLEAY wazAuAINTINNSISEUITVINTaY

A. AaszinisufiRnursenisiseusliegiaduszuy

A. SUTIwazUszlunanmsiseunsaeuintuluseninensuf iRnulsedniu uas

avlunsdsuwladeeiicmmnglumsiaunnsuifnursenisiseusiinduegiae)

. AU Vgl wagllasgianguann1sanymaingrmansnneitedunisguaguam

vos5the Tnalulagansaumeiiodinysednsamlunisiseuslaetaunzay

an. Tewslunisauadne) WauwuzduigUie AToUATY YAINTINTNAIUNITUINITFUAN

WAVIENUAUAUNINDUT) DL MIaY

a wva a

& @nIaEeuINMIU TR Ay

dinnwinwelameanues lunsquasnuiasinnugaele

DEINNUITEY A11150ININY UseliuA19udde waznuniudssaunssulaednadussuu au1sainudtenienis

winduaznulnnsdue dieadesinnuiivaild

AUSTOULHAN AUTTAUTRANTING

Uszaed

A19814N1530

Uszaunisainisisens

AsInLazUsluNg

(A2819n15U52LE)

& M3Teudiazs AT AT ITUAULD

wa

NawINgIun1sUY lngangauAIug

(practice-based UAZAULTEIYIEY LD

learning and muuatninelaz

improverent) 1ng ALtuNTAIU A Agy

a wa 1 [
A3 UASIU 2819 JUITUU

wUUAIT NS oL

= ¥

Fule

ASUINILIVIYIUNS
- NNTBUIN workshop
ANFITUUVINNU
NILUIUNITANNIN N3
AU

U URnudu
quasmﬁﬁmmﬂg

AULUU (role model)

®  Portfolio Wuu
Juiin
Uszaunsal
nsseu3
o  Jufinnsitnu
91915971UT W

®  Log book

o  Auyn Uszidlu uag
AATILAMENFIUIIN
ASANYING
Aneeansi
Lﬁm‘iﬁ’aﬂumiaua

guamveiae 14

o mMsHnUfiRugUae
Fanglansguaves
919138 (practice
under

supervision)

Portfolio- wuuduiin
Uszaunmsainisseus
- JUINNISLUINU

2191599 US W
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waluladansaune
WiaLiuUsEanSaw
TumsiSeuslaogns

AN

* nsinleu
et
(written case
report)
nslauinavaunsy
(portfolio)
- MssmufuReu Tu
FEUUNNNU
NITUIUNITALNMN
- MSALNOURANNUNIY

Uszaunsal (reflection)

o dwsulunmsgua
$nwn Tieuugiun

iUy Aseuat

- MU URTITENINNT

Hnausy

va v Y

- MsRNUHURAUE U893

-Portfolio
-360-degree

assessment Portfolio-

yAaINTInTns neldnisguavetennsd | wuuduiinuszaumsal
msuinsguamuay | (practice under Msseu3
ﬁﬁngquﬁqugjmﬂqw supervision) - GufinAsIwy
Juq eghavanzan | - MsRNUGURNsUSUIa 9191587UINW
fuelugiugdiumilaves | - logbook
iy (practice in
patient care team)
- MyUfuRnumuAg
AULLUU (role model
- MslUuuasauu
(portfolio)
mmmﬁ'aui’mmﬁ -interdepartmental Portfolio
Uﬁﬁaﬁm,amﬁumu conference

inwelaniunues Tu
Msguaineuazinny
Aureldegnumnyay
#U130INNE Uszidiu
AU LaZNUNIU

1 1 [
1550unssulaognadu

-interesting case
conference
-journal club
- NSFUIINNTYINU
33% (research-based

learning)
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FEUU d11150Y1191U
YMINsUnnduas
NUITINTIUS) LD

afsesranuslvdla

& Anuamsalunmsieumumaninn@nden (professionalism) sauvisgaudnvazvesrdugizous

PaandIm (continue medical education) %38n15

TnguandliiudangAnssuuiandnifveswnndedl

e

@

WU TNFBLUBY (continue professional development)

&.o NANSTIN 5T wazlIRARSUR {Uae 1R f39m0u Wieusudvdnwazyuey Ay

Sasenaiv@n ieliausaufuRsdedtheuasyuvuldesneifian sufinsinwinnudu nsnanududii

LLﬁ%ﬂiWNLfJU@ﬁS%‘U@QQ‘L‘bEJ iaﬂﬂﬁmmm%’uﬁmﬁau&iaéﬂw IR wALIVTN

&l Tinweaunldlawmaiia (non-technical skills) waga1U150USMNTIANITAIUNTAIN

WNeITeIlALINTEY

&a fawaulaldy uazanusoinuludarnududisoudnaondin (continue medical

education) 53uNIAAUIVITNEBLILBA (continue professional development)

o

& il

&.¢ dnu3isedimansniansunngd

AUA

fnndednTnwaziianannazliivdiveifasslndulselovinnlsewe

AUSSOULHAN

v o
AUITAUSKRANNNY

Useaed

A18819N1530

Uszaunisalnisieus

AsIaazUssliung

(A2819n15U52LE)

&. Professionalism and
continued professional

development

&0 UAMEITN 3UFITY
av a v a
wazlInARBUN JUIY g9

309U LNUS AN
I3 a
wazguvy anududase
PRI Wi lraunsa
U URsdereuayyuvy
eioegnafvign saudanis
SNWIAIINAU LAISNAIY
I~ ] Y} @,
WugauaLazANULUU
dasvvethe Tawluds
ANUSURAveURaR U

AU waTIVTIN

o. wlufanssung
ISHUNTAOUVDIENITY
Hnausu Aanssu
wmeeansAnudeLios
uazAansudlianng
NNAIUYTAINITNG
MIunneily

. Wauliilanadia
seninamsujuRnugua
HUae Tngideusy
counselling kag non-

technical skills #119 9

. Usziliu EPA Tng
9197158 HnaUTY i
vualuvanans

. NMIEOUTBLTLY (311
YSUIMNIVITYINGRY
wagnsaeuneluanit)
. LUUUTZIEU mbo
ORGH

& NFIYNUY
Uszaumsndiseusan
counselling, non-
technical skills kag

workshop
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&lo Sinueauitldly
wAtlA (non-technical
skills) LazauIIauInIg
Sanisaanun1said
WAetadldmnzay

& dAuaulalils uaz
annsanaunlugniy
Judiseudnaondin
(continue medical
education) $3189MY
WaudnTnseios

(continue professional

on. 8NN3 case scenario
welvididreusulaisous
LABIAUNTAURIN 9 1T

a v

Ay U s
anauladennisinw ns
ShwianududUag way
QRSP A PHITEE

a o
AU
& MIABURTILY
NNLABUNNEYE 1YY

#3799 mammaogram,

TVS, ultrasound of

& NMSFLNNINATT
YU waznsinTin
AANTTUIBINTTOYN

GIRIGHD

development) breast #38 N1391379

&« fmuaRnianedv1@n | ultrasound scrotum Tu
uazfilanadfiagliinged | fuedesdiynains yana
eiladulindu flan ogjetane
Uselovuunussine &. Anw197n role model
¢.¢ fmnudisesdimans | vesenansdunmd

NINTENNE.

&b MU URiaenndediuszuUgunIm (systems-based practice)
hFunseusunTIULazReUALRIdUIUNA1Y 9 Tuszuuuinisaunim vins/ Mmimeanslussuuiidedaad
UszAnsam uaveneuuSuniy 9 loun

o. finanuilafefuszuvaunweeslsina uazannsauoRaumaisd@inen
meldszuvgunnvesssmeliegnumusay

©. SEUURRUIAMATN (quality improvement) N19Ssd@inegn a1l Ms¥AnIsAILLEE
(risk management) ne$¥dinen, NMsmiiuguarulasaieverisuarynanslunumessdive nszuiuns
Tunsinfuguanaznsliindesionayssuuansaumameiuisdineidads (usu

an. mﬂ‘?ﬁ'm%wmﬂiqmﬂ”lwaéwmmzam (cost consciousness medicine) @11198
finsandunu anudsuaznaUslovvesitaslunsidennisnadsdingimunnumsnzas uazaansa

YudsumsguadnugUaglidniuuiunvesnisuinisasnsaaulanumnasgudvdn

]
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AUTTOULHAN

AusTaUAANNINUTEIR

A19819N1590

Uszaunisainisisens

AsIaazUssiiuna

(Ave19n15UsELE)

Systems based

practice

A. danuslaiglnuseuu

AUNINVDIUTTINA

®. NMIUTIENEY QYT
NSUVBITNVINNRE)

b, MINNU NTFEUF
syuunuiddy ey
Tsmenuafiieidestu
FEUUFUA N

on. MIUHURNULAY
FudunsauunuInd
\Rendeatuszuuguam

A9 9 VOIUTTINA

®. Mydautallyu 30
YIUNNTVRITYINE Y
wagnsaounglu
an1Uu)

. Useidiu EPA 1ng
919138ANoUTY M
Mvualunangns

o, LUUUsZIEU mbo

NG

. SPUURAUIANAIN (quality

improvement) 119593
INe1ns
9.0 FAN1TAAEDS (risk
management) 11938

e

. M3V (GV1Y0N
NSVDITIVINYINY)

. NPT N5ITEUF
syuunuiddynelu
Tsneguafiieadesiu
MsdanseIEsmIeed
e

an. MIUJURNULALLE
WuauBnaniunisaiy
ununiieadedluns
Fansarmdpmieded

e

o. Usziliu EPA Tng
9131585 NoUTH i
Avualunanans

. MTdUTDIRIEY (391
YIWINTVRITIING Y
wagnsaouniglu
an1vu)

o, LUUUsZIEU mbo

NN

Vo N3EUIUNISTUNTS
MnuguanuUaeniy
vosUeuazyaansly

SUNSIF NN

. N3V (GY1Ysan
ASVBNTNVINYIFY)

b, MINNU NTFEUF
sruunuiiddynelu
Tsaneguafiiesdesiv
ANNUaandulununIesa
e

an. MIUURNULALLE

Wuaudnadduniseny

o. Uszidiu EPA lng
919138neusy A
Mvualunangns

. NMIEUTBIRYU (3N
YININTVOITYINEEY
wagnsaounglu
an1Uu)

. WUUUTELEY enpo

BNAN

wﬁhgmiua:nuuﬁhnsﬂnau5uuwwﬂUs:ﬁwﬂﬁuawmw%hﬁ?wsw?ﬁmﬁblsébé

ol




UNUMILNEIVDINUAINY

Uaaanaluaunessdinen

- %o NTEUIUNITIUNNT
Miuguanan1sly
w3asilouazsyuy
ATAUNANIIAUSIEINEN

@

99y

®. NMIUTIENEY QYT
NSUVBITNVINNRE)

b, MINNU NTFEUF
syuunuiddy ey
Tsmenuafiieites

an. N13UHURNULALLN
Juaun@nsiiuniseny
unumiieadeduszuy
UseuAMAINGS 9 V83

Uy

o. Usziliu EPA Tag
919158 neusH A
ivualunranans

. NMsdouTalduu (3N
YTV ING R
wagnsaounglu

annvu)

A. NMLMINEINTAVNINDENS
WANNZAN (cost consciousness
medicine) #11150W158U7
Funu anudeuas
HaUseleviveaUagluns
HoNMINTITIE e
ANUMNIZAN Lavanunse
Usuiasumsquasnuiiie
T UUTUNYINITUSNNg
a15150uavlAnINNINTEIY

V1IN

®. MIUTIEY AWYIAN
N3VITYVING L)

. NPT N5ITEUT
syuunuiddynelu
Tsameuafiieades

on. MIUFURMUMS
UURNuLazaIuNg
muunum agldninens
AUNNBEUMINEEN LAy
mmmﬂﬁ”mﬂ?{aumigua
Shwndthelidnivuiun

YDINTUINTAE U LA

o. Usziliu EPA Tng
9131585 NoUTH i
Avualunanans

. MTdaUTDIREY (391
YIWINTVRITIING Y
wagnsaouniglu
an1vu)

o, LUUUsZIEU mbo

NN
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AAKUINT &
Entrustable Professional Activities: (EPA) of diagnostic radiology
dnwarnuSidineitadulauviianssunufiflunisinu Fuwnduszdrtundnudnduded

invrludewiinanesniu oo Aanssu Miintudenndeiu serininsqua wazujuiRnunaennisvhaulumii

De
=D

Potential Entrustable Professional Activities (EPA) mapped to the six competencies with expectations

for each year of training program according to need for supervision

Expectation by year of
Competencies*
EPA training
Year 1 Year 2 Year 3 PC | MK | PBLI | ICS | PROF | SBP
1. Collaborates as a member of
1 2 3/4 ° ° ° °
an interprofessional team
2. Triages and protocols exams 1/2 2/3 3/4 ° Py °
3. Interprets examinations and
2/3 3/4 4 ° ° °
prioritizes a differential diagnosis
4. Communicates diagnostic
2/3 3/4 4 ° ° ° ° °
imaging findings
5. Recommends appropriate
2/3 3/4 a4 ° ° ° ° ° )
next steps
6. Obtains informed consent
and performs diagnostic/ 1/2 2/3 3/4 ° ° ° ° ° °
interventional procedures
7. Manages patients undergoing
1/2 3/4 a/5 ° ° ° ° ° °
imaging and procedures
8. Formulates clinical questions
and retrieves evidence to advance 2 3 4 ° PY ° °
patient care
9. Behaves professionally 1/2 3 4 °
10. Identified system failure and
contributes to a culture of safety 172 2/3 3/4 ° °
and improvement

*Note: PC= Patient care, MK = Medical knowledge, PBLI = Practice based learning & improvement,

ICS = Interpersonal & communication skills, PROF = Professionalism, SBP = System-based practice

wﬁﬂgmua:mmfﬁmiﬂnamuLL‘w"nJﬂizﬁwﬁmmmﬁaﬁ?wm?ﬁaﬁfn odhe edo




FUVAAMNENTTA (level of entrustment) lagduunnansiseuikazdnauansalufanssuinaniweie

v

131al@ (Entrustable Professional Activities: EPA) wiazagady & 4 fail

v
o

Wi o awnsauuRfianssuldnieldniseuauvetenaisdednslnadn

Qe

uil o aunsaufuRnanssulanielenistwusveseasd

2

N o ausaufuinanssulaleeivesenarsdiinnudisviolononis

'
=]

i & ansauiifanssulamenuedaglddesiiugua

Qe

i ¢ ansauiifanssulamenuedaslifesiiugua wazaiuaudiivszaunmsaidesninld

EPA 1 Collaborates as a member of an interprofessional team

f) WiteRanssivniidede EPA1: Collaborates as a member of an interprofessional team
13lald (title of the EPA)

) dnvazanzuaztaIia - WhlaveuwansuiRnvannvansvesgiesnaluiinguagunin 7

(specification and limitations) N9UIWAY

- myvhanududi Aguagitiedadugaguinans patient center iy
qua UuUge anfuayuiteVinadwsiia ogramnzauiugioe

- yhwthiilsifsnundidivnzan Ussansamiiionisquagte Wileuium

vasiuuwazanusnzailunsdansivlymauam

A) LUAAINFAILTIUEYT PC, MK, ICS, P
Lﬁm%’aﬂmnﬁ?jﬂ (most relevant

domains of competence)

3) Usgaunsal a3 vinwe 190 | Knowledge:

AR wagngAnssuidndudield | - thenuidmussdivenmnindumsidads quasnuitouasdndidu
Beshilél (required experience, | AuddyveINTITadeuenlsn warkuznIsAsIIns oL iunsee
skills, attitude and behavior Skill

for entrustment) - ansadeans Uszanuanududiy Lﬂuﬁauwﬁwmﬁu@uaqmmw
Attitude and behavior

- Team leader, service mind

9) N sUseiiunatiauseiiu - Direct observation
AMUNINTLALTUTA - Medical conference
AINEINTD (@assessment - Writing testing

information sources to assess
progress and ground for a
summative entrustment

decision)

EPA 2 Triages and Protocols Exams

mi"ﬂgmuannmfﬁmsﬂnamu unnglszdnumaFInm ity beve 0cRe



2) fvuasiutuvesdn ~ measdunuarderun suiunsiunsysaiiy mnuuudssdundnits
ANNENNTAbLLAAESEEYYRINT | wuuUsEdu 1 Uay 2 wagnnsNasuANduiusues outcome

Hnausu (entrustment for competency and EPA

which level of supervision is - WUUUSEIY N13197U879 9 Meeting and conference duty

to be reached at which stage

of training)

EPA 3 Interprets Examinations and Prioritizes a Differential Diagnosis
EPA 4: Communicates diagnostic imaging findings

EPA 5: Recommends appropriate next steps

n) FdeRanssuivdndidedie EPA2: Triages and protocols exams
lala (title of the EPA) EPA3: Interprets examinations and prioritizes a differential
diagnosis

EPA4: Communicates diagnostic imaging findings

EPA5: Recommends appropriate next steps

%) anwlanIzuardednnn Specification:

'
a o

(specification and limitations) | - Aumdeyavestieiiddgy deyanimddnanunndidivedd 1w

sudoudldnnsaling ot suwus g lun1sdINI1snsINwILTaY

=]

Mgn

- mslifoyaniemaunndiugiu wagmadu medical physic and
biology wiudeon protocol MIATITIIZEY TIN5 contrast
agent/dose M3uuamAMYBIN WAL

- NUMILNTEUINNIRSI WleUssdunanisUiumaiiadindrinanimyes
amimngauuasifismofunsidedelsa

- UssgndanuimeSsd@ivenluwiain thuninseyt wlananmsad
WaEN1IANTNNTIEINe

- swsndeyatmuniolinsitaseiiululfnnfigauas dadi
AMNAIAYURINITITdBUENLIA

- WAwANIATIAlINS N1 Mg WA IUNIAT

Limitation

- Common case Vs rare case

Multiple various anatomical variation vs pathology

A) WwarLEANLT AT PC, MK, PBLI, ICS, PROF, SBP
\Rendoanndign (most relevant

domains of competence)

9) Usgaunisal anus vinwe e | Anus

Y o

a a Ao & = v ) a wa v A
AF LLa%WQWﬂ??NWQWLUULWQIM = UINTIUUA LLUINN waﬂﬂgummn g]TUﬂqiﬂﬂLa@ﬂLLagaaﬂLLU‘Uﬂ’ﬁGﬁ’J"U

Wosula (required experience, Anunzan 019wu Established evidence-based image guidelines,
I ——
%ﬁﬂgmuaxmmfﬁmsﬂnamuLL‘w"nJﬂszﬁwﬁmmmﬁaﬁ?wm?ﬁmﬁfg odhe odn




skills, attitude and behavior such as the American College of Radiology (ACR) Appropriateness

for entrustment) Criteria

- ﬂﬁﬂui%’m%ﬂ?ﬁ'ﬂﬂ’]ﬂi@‘uﬂ@llL%‘IEN normal anatomy, normal variant
ez pathology

- Fousduardorulunisnse

- IUUTIYNUNGR Reporting system:
- Standard framework report, report style, structural report LUy

mlunsaianelsn wu Msmenilsareaduugdiesyuy BIRADS
8

- Wiritten, electronic and verbal communication
- Report appropriated time: emergency or scheduling report

- Auzt L Wiensdanisluusazlsa ¥ien12zae 9 TIN8INT
dansradeiiiatos

Skill and experience

- Asdunm AumneBan UL MYNSS @ivien Wen1sitads / 3ady
wnlsn Buanduiuvesssdnieing ﬁmﬁqﬁﬂw%quaaﬁagapm
ANSAE (sign) MS0NINSIAVOINEIBINEN F981TARN ¢ NIDNTATIA
fumuiidudou

- PiNEENITIENL/UANENTTATID UaLeRgNNTETULALIuLZ AU
na aselssnu annsaliadunisidedouasitadeuenisalinsign

- WinEEMSREUTI89IU MSLUSEUU electronic e standard/ system
structural report

- vinwensdeans / maynegaiiusyavnmuaziduiioonnunag
ATOUATI WAZHALA

- Minimized communication error

Attitude and behavior:

- anuduiieondnuayiausssuanulasasie

q) 3§m§Ui$LﬁumaLﬁan$Lﬁu observation, simulation, standardized patients, report review, and
mmﬁnﬂﬁ%lﬁ%‘ﬂzu% written tests.

AUAINNTD (assessment
information sources to assess
progress and ground for a
summative entrustment

decision)

2) fvuasiutuvesdn eaviBeauazdermun sidunsiunisUssdiu nuuuUssdiundnit
ANNENNITAbULAAESEEYYRINT | wuuUsEdu 1 uay 2 wagnnsNasuANduiusues outcome

Hnausu (entrustment for competency and EPA

which level of supervision is

mi"ﬂgmuannmfﬁnﬁﬂnamu unnglszdnumaFInm ity beve odm




to be reached at which stage

of training)

EPA 6 Obtains Informed Consent and Performs Diagnostic/Interventional Procedures

EPA 7: Manages patients undergoing imaging and procedures

n) ThdeRanssivindidene
lale (title of the EPA)

EPA6: Obtains informed consent and performs diagnostic/

interventional procedures

EPAT: Manages patients undergoing imaging and procedures

Q) ANWULLANIEHALTDINNR

(specification and limitations)

Specification:

o5UNeIBMINTIN Aides waznstestumnudes mslénsnsaduy
naunudedin Iideyaundtroiiesindulason
nszvIuNsvenNBusenNgUIelunngia iWlauazdndunisny
Fupoudmiuginennngs wu ftasuen fuelu flheanidu fie
win fienguilszun anugeulm UssiiuainuanenInkazaI Iy
nanuanglugusng o (Diversity)
IukazanIaws s UIsieunsIaldegegnees AN 01y
nsngaeTiieadestunisdienin wasvhiunou s q agnelaond
MUANUMN AN

N1991N5U19LABY (53189 anaphylaxis) 90 contrast Way drugs
Anuaznumu mstreiuAudniiviuasie Up to date CPR 5audl A
UaamﬁaLLazmsmuQmmsam%a Tnatamgluuiunueinisnsanesed
e

audlalussfuresnnuidismadiuyana uazn138neBe/ian

ANLAALILTdDY 81amENya

A) LWAANIANNT YN
\NeTeaniign (most relevant

domains of competence)

PC, MK, PBLI, ICS, PROF, SBP

9) Usgaunsal anus vinwe Lan
a a a o & ~ v
AR LLaZWQWﬂSiN‘Wﬁ]WLUULW’EﬂM
\Goiula (required experience,
skills, attitude and behavior

for entrustment)

I
mi"ﬂg@mm:mmfﬁmsﬂnamu unnglszdnumaFInm ity beve

Knowledge:

VoMU TNUAENY MU TR U Apatient safety

- AnuUaenfevestae

Indication and contraindication for the procedure
FumpuiaznsANsAITITsndoU ddRsRsIMsAnaIT IS o
mnuseulmeUszfiumand Wew i Mmaw AuLAnsIng

INUSTIY wazTatlounILne

Skill and experience

Vinwen1sUHUR wae invenisdeasuasuyweduiug
nsindnnsiulgm amududounazaulinuueu

oce




- vinwgnadtn: MmsldwnufiRdmiulsavse a1eee 9 Wewuwih
A15INNIT, NTATIINSIFINGNLAULAL

Attitude and behavior: Professionalism, safety culture

9) Bsusvdiunaiiiouszidiu
AuAMThuar e
AUFINNTH (@ssessment
information sources to assess
progress and ground for a
summative entrustment

decision)

observation, role modeling, simulation, standardized patients,

workshop and written testing.

2) fvuasiutuvesdn
mmmmmimwiasizazmaami
Hnausu (entrustment for
which level of supervision is
to be reached at which stage

of training)

NYALLDYALALVBNNUA AMRUNITEHIUNITUTELY DINWUUUTEIUNSNNG
wuuUssdiu 1 uay 2 wagansnazunuduiusues outcome

competency and EPA

EPA 8 Formulates clinical questions and retrieves evidence to advance patient care

n) yhdananssuIvIINATeie

1Alale (title of the EPA)

EPA 8 Formulates clinical questions and retrieves evidence to

advance patient care

) ANWULLIANIEHALTDINTR

(specification and limitations)

- AnwuerfnnueiinuiannisanseEng q kagn1sinvinven1sAneen
Tsug

- Andvusdonmusedinuaznnadeudiney Taslivdngiidedeld
LLazmamﬁﬁ&Jﬁgﬂé’m wagALUNTYINIL VBN UL

- M3Beuinaentinlugussadunmeg

A) lwAANIANNT YN
NetasuNiign (most relevant

domains of competence)

PC, MK, PBLI, SBP

9) Uszaunsal anu3 vinye 1an
a a Ao & = 1
AR wazngAnssuNInTuiveli
\weiula (required experience,
skills, attitude and behavior

for entrustment)

Knowledge and skill:

- vdnmsivaaenesgIu sdsansidefiivang e

- ﬁugﬂumﬂﬁﬂiﬁﬂ pathophysiological processes kagn15LAn normal
variants

- yanmevhenuddy nsdnaueuluguiuusig 9

- Cost effectiveness

Skill and experience

- msfvshdudssifiununim anaasnds nasinnamngadluesd

Weasazn1slimingnsae1aAua

mi"ﬂgmuannmfﬁmsﬂnamu unnglszdnumaFInm ity beve
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inwe HnUszaunisal Tun1senu Anwiea1uide 9819i3ansu

Attitude and behavior:

- Professionalism

- commitment to life-long learning and self-improvement.

9) Bsusvdiunaiiouszidiu
AT uazuTn
AINUEUTD (assessment
information sources to assess
progress and ground for a
summative entrustment

decision)

observation, presentations, role modeling, simulation, workshops,

and written products including papers and testing.

2) fvuasiutuvesdn
mmmmiﬂmmasizamaami
Hnausu (entrustment for
which level of supervision is
to be reached at which stage

of training)

wazidualazUanIua mliunsHunsUTEIEY 9nLuUUTEEuran
19 wuudssidin 1 uag 2 uagsnseasuAuduiusues outcome
competency and EPA

ANSNUITY 1 TU

EPA 9: Behaves Professionally

n) ThdananssuIvIINATeie

1Alale (title of the EPA)

Behaves professionally

) ANWULIANIEHALTDINTR

(specification and limitations)

o o o w °

aszniindsmnudifguazaduanuddgvesnisguarUie sy
wionUftRvihiidhemnuiuiinveu

NTIVVBUIAANEANNNTD VFBTBTNAVDIMULEY UAZNITIODAIL
U PINIERLRINAY PR
LaAseONBEMINZANL TN UDE AT
ldlamnusasnisvesienaunuies
SnwvouivnnImINEaNRUiUIe ey uazddy
gaNFuAMIMAINTaNe uanislulsazuAnavsanguAL
nsshwAnuduvesiieuay
UftRnuderimusvesanulastermusiiiAsadestuindnuas

38555Y

A) LAANIANNT NN
\Nedaniian (most relevant

domains of competence)

PROF

N) ﬂﬁ%iﬂm'ﬁﬂj mmi VINWg 16

a a o & A qu
312 LLazwqmﬂﬁm%mmmWEﬂM

Knowledge and skill:

= a @ A a VA IS
VIiTUﬂﬂ‘Wﬂ(ﬂﬂiill‘VlLUqu]E]’]‘UWLLa%lMLTJqu]@W‘UW

mi"ﬂg@mm:mmfﬁmsﬂnamu unnglszdnumaFInm ity beve
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Fesulg (required experience,
skills, attitude and behavior

for entrustment)

- Whlsunumiazanusuiiaveulugugihfinunmg dsgnaaviaaydn

seaunulindla dndediegen Tussuvanssagy

- lannuAIanTsongAnsukagan U URNUINUMENATUETINVRA

WINNE
Attitude and behavior

- ANUANSNRINULAE Y ATHENTINAY ATTUTNDIURINNAVBIN LB

9) Bsusvdiunaiiouszidiu
AuAMThuar e
AUFINNTH (@ssessment
information sources to assess
progress and ground for a
summative entrustment

decision)

observation, role modeling, simulation, standardized patients,

workshops, and written testing.

2) fvuasiutuvesdn
mmmmmimwiasizazmaami
Hnausu (entrustment for
which level of supervision is
to be reached at which stage

of training)

S18aLLBUALATUDMNYIUA ALEUNITNINAITUSEEY NWUUUTLLIURaNNY
wuuUsediu 1 uae 2 wagansnasunuduiusues outcome
competency and EPA

- NSUSELEY 360 DA

EPA 10 Contributes to a culture of safety and improvement

n) ThdananssuIvIINATeie

1Alale (title of the EPA)

Contributes to a culture of safety and improvement

) ANWULRANIEHALTDINTR

(specification and limitations)

- SPUAINENWAITRISEUU wasliduanlunisudly

- audsaasnsUTIMSANLEDS

- yhouleeBandnanudasafovesaules ileusamnuuaziog

- fid@uswluseuu Quality Improvement/Quality and Patient Safety
(QI/QPS) vasE UMY

A) lwAANIANNT YN
NetasuNiign (most relevant

domains of competence)

PBLI, SBP

9) Uszaunsal anu3 vinve 1an
a a Ao & = 1
AR wazngAnssuNInTuivel
\weula (required experience,
skills, attitude and behavior

for entrustment)

Knowledge, skill and experience

- ANUHANAIAYRIUARA Y3BTEUUIUY

- AsfsEuy peer review

- szuuauvasnie Radiation safety, patient safety

- n13%1 Route course analysis

mi"ﬂgmuannmfﬁmsﬂnamu unnglszdnumaFInm ity beve
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- SYUUVBSLKUN %38 Imaging workflow or chain WU n1snsiuvselddl
Joyan19Aatin examination protocoling, S2HZIAINNIATIT
WILNZEL AYIULNAIY SEHEAINITEONTIBUNE F189IUNNTLUSHAT
oganzay uazmsdoansndulifiuggua viensdwioilensinum
UIUa

- mstufindeRiawanauazus s fivanzanluaninuindeudiusieann
sl dmsunstuiindeRanaiauazudawnmefimanzanly
anmundeufiusiansmi

- ofumedeiianainuazrafinisnAuitisuasandnluaseundamui
REREAY

- msvaumsauam msdamsanandes oA msszyftaeiignaes
mﬁmnﬁgﬂﬁm nmsihAeauUlevazegnnglinisquaveununsad
YT ATUNTASTIUSIE USHeusd wavanuvasndeves MR

- morbidity and mortality rounds

Attitude and behavior:

- guvseaunul n1sdeanseglieaniniuiiuinwine ualazUisuas

a

Alglg
9) WnsUssllumaieUszidiy | - Direct observation
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1. Chest

2. Cardiovascular

3. Abdomen (GI+HBP)

Abdomen (GU)

4. Musculoskeletal

5. Neuroimaging + Head &

neck imaging

6. Interventional

neuroradiology

7. Pediatric

8. Interventional Radiology

9. Breast

10. Emergency Radiology
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3.1 52UV Chest

angiography (CTPA)

Skill Minimal requirement ﬁi’ﬂu’auﬁlﬁﬂﬁﬁla
1st 2nd 3rd 1st 2nd 3rd
Imaging procedures Total 374
rotation | rotation | rotation | rotation | rotation | rotation
Chest radiographs 400 50-150 | 50-150 | 50-150
CT and HRCT of 100 (HRCT 10 - 20 20 - 40 20 - 40
the chest s 15919)
CT pulmonary 25 5 10 10

Other investigation; 5 0 2 3
Ultrasound, (L%‘Emf)

fluoroscopy, MRI
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3.2 58uU Cardiovascular imaging

Skill Minimum requirement ai"}muﬁlﬁ'dﬁﬁ'ﬁ
Imaging 1st 2nd 3rd 1st 2nd 3rd
Total 394
procedures rotation | rotation | rotation | rotation | rotation | rotation
Chest radiographs
100 0-70 0-50 0-50
(Cvs)
Coronary
10 0-5 0-10 0-10
CTA/Cardiac CT
Cardiac MRI 5 0-5 0-5 0-5
CT angiography
(CTA) / MR
30 0-10 10-15 10-15
angiography
(MRA)
Doppler
30 0-15 0-15 0-15
ultrasound
wangasuazinsimIineusnunndUszintumis#aine it veve wod




3.3 52UU abdominal imaging (Gl, Hepatopancreatobiliary and GU)

Skill Minimum requirement 5’1u’au17'i‘lﬁ°df]ﬁ'ﬁ
1st 2nd 3rd 1st 2nd 3rd
Imaging procedures Total 33
year year year year year year
Plain abdominal radiographs 50 20 20 10
Fluoroscopic contrast study
(Esophagography, Upper
gastrointestinal study, Small
10 4 4 2
bowel study, Barium enema,
Loopography, fistulography/
sinugraphy)
Intravenous pyelography * 10 5 5 0
Cystography, VCUG and
5 0 2 3
Urethrography
Ultrasound: Abdominal
ultrasound: upper abdomen,
100 40 30 30
whole abdomen, pelvis, KUB,
scrotum, prostate
CT of the abdomen: upper
100 30 30 40
abdomen, whole abdomen,
(CTU (CTU (CTU (Ctu
pelvis, KUB (CT urography -
5) 1) 2) 2)
CTU)
MR of the abdomen: upper
abdomen, MRCP, whole
10 0 3 7
abdomen, pelvis, KUB, prostate,
scrotum
* GU Teaching
Year 1 Year 2 Year 3 UL
Teaching U Teaching U U (Muualwlay 5
1A .
case Uszaunis case Uszaums | Uszaunisal | wad 590 10 Ladly
IVP ¢ _a ¢ _a a = =%
REN REN 39 2Un1sfnwy1)

]
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Imaging procedures

Minimum requirement ({3gu3)

° s v v
Juunldizeus

Hysterosalpingography

Obstetrics ultrasound

30

3.4 58UU MSK

Skill Minimum requirement 5ﬂuquﬁ1ﬁ'ﬂ§ﬁ'§
Imaging . v o 1st 2nd 3rd 1st 2nd 3rd
ias | 1dSeui 5
procedures rotation | rotation | rotation | rotation | rotation | rotation
Musculoskeletal
210 450 70 70 70
radiographs
Musculoskeletal
20 30 0 10 10
ultrasound
CT scan & related
technique
10 30 0 5 5
Musculoskeletal
system & spine
MRI & related
technique
30 60 0 10 20
Musculoskeletal

system & spine

]
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3.5 38UV Pediatric imaging

i Minimal 1st year 2nd year 3rd year
oKl requirement* (rotation 1) (rotation 2) (rotation 3)

Imaging procedures neel | URUAL | tnewsi | URUALE | weual | URURLA | wnewsi | URURLA
1. Conventional radiograph
- Chest (newborn) 50 10-15 15-20 15-20
- Chest (older children) 50 10-15 15-20 15-20
- Abdomen and KUB 30 6-10 8-12 10-12
- Long bone and joint 10 1-3 2-4 3-5
- Skull, head and neck 10 1-3 2-4 3-5
- Spine 5 1-2 2-3 2-3
2. Fluoroscopy
- Barium swallowing/ 5 1-2 2-3 2-3

esophagogram
- Upper Gl study 5 1-2 2-3 2-3
- Barium enema 4 1-2 1-2 2-3
- Reduction of 3 - 1-2 1-2

intussusception 10 1-3 2-4 3-5
- Voiding

cystourethrography
3. Ultrasound
- Cranium 10 1-3 2-4 3-5
- Chest 2 - 1-2 1-2
- Abdomen 10 1-3 2-4 3-5
- KUB 10 1-3 2-4 3-5
- Small parts 5 1-2 2-3 2-3
- Spine 1 - 1-2 1-2
4. CT
- Brain 10 1-3 2-3 3-4
- Thorax 8 1-2 2-3 3-4
- Abdomen 9 1-2 2-3 3-4
5. MRI
- Brain 10 1-2 2-4 3-4
- Spine 5 1-2 2-3 2-3
- Body 3 - 1-2 1-2
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3.6 32UU Neuroradiology

Imaging procedures Main interpreter L‘fluﬁ:{i’lm’luwa
Rotation 1 Rotation 2 Rotation 3
CT of the Brain* 573 100 tag | nowdt | UFURLA wnowt | URURLG Wt UHuala
35 40 35
Beuianundendnug 1
Attendant / Assistant / Observer
Imaging procedures v a teaching file, online resource,
WIIMLIBUZ . .
LAFIINANNEADTIUU
sl UuaAla st Uuala
CT of the Spine** 2 3
CT of the Head and Neck** 30
MRI of the Brain** 50
MRI of the Spine** 20
MRI of the Head and Neck** 20
Plain Radiograph of the
Skull/Face/Spine** >0
Advanced CT Imaging** 5 5
Advanced MR Imaging** 10 10
Myelogram and/or CT
myelogram** ’
Sialogram** 2
Sonogram of the Head and
Neck** 10
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3.7 32UV Interventional neuroradiology

interventional
neuroradiology
procedure:
Embolization,
Stenting,
Mechanical
thrombectomy,

etc.

Byuianunaendnug 1w
Main performer and
Imaging or . v Attendant / Assistant / teaching file, online
interpreter yJugnN e o .
interventional . Observer (K393L38U3) resource, LAFINAY
NADNITUASIIYITUNE o
procedures GRRITRY!
wnauat UuaAla wneual Uuala st Uuala
Diagnostic cerebral 1 10
angiogram
Other 5 10

3.8 3%UU Interventional radiology

Minimal requirement: Assistant/Observer
Intervention procedure Total cases Rotation 1 Rotation 2
neel | URURLA | wneudl | URUALE | el | U{URLA
FNA/biopsy 10 0-10 0-10
PTBD / PCD 5 0-5 0-5
TACE 10 0-10 0-10
TAE 5 0-5 0-5
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3.9 93UV Breast

Intervention
- Under
stereotactic

guidance

Minimum requirement ai’ﬂmuﬁlé"dﬁﬁ'ﬁ

Imaging Total rotation 1 rotation 2 Rotation 1 Rotation 2 374
procedures | 91 | Bewf | vin | Beud | v | Geud | v | Gewd | vih | Gewd | v | Seud

[N 9N La3 [N [N LAY
Mammogram | 50 200 25 100 25 100
Ultrasound 20 50 10 25 10 25
Breast MRI
Breast

- Under
ultrasound

guidance

3.10 52UV Emergency radiology

Minimum requirement

Minimum requirement

Imaging procedures (IuazulananaenuLes) (L‘%ﬂui)
wnaual U unld A UHuRLa
Plain radiograph
- Chest 60
- Abdomen, KUB, acute abdomen 30
series 20
- Spine, skull, face, neck (neuro) 20
- Extremity
Ultrasound
- Abdomen 20
- Doppler ultrasound 4
cT
- Brain 20
- Head and neck 4
- Chest 10
- CT angiography/CT venography 10
(pulmonary artery, aorta, extremity)
- Abdomen 20
- Musculoskeletal a4
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- Spine 10

MRI 10

{57 « nsenulszaunisaiise
o IanTususowazddluiuseswiosssuadve @ vemmdussdrtuusazvinu Tudoud be (Wou
Aa1AL)
o dwaniisvatussluioudl me (Founnsiau) trauenams3seluioudi ma (Foufiuiew) wazsisau

atvauysallufoun e / e¢ (Woulw8w / Nun1AL)

107 & n1ss18udsTaUNITAIaNY

st year | 9/l 2nd vi/laivin | 3rd year | %i/ld

gl year %1

1. IawsaumaNIdeuazinge v

819159N1U5 w1

2. Favilasesesnuide v

3. aulAseenuise v v

4. Y9ulRNNAMLNIIUNTITLEITY v

ANS38

5. Juiildsvoudfaneamenssunis | il LR W6,
a3u555u i udunsidele audn

seylutenanssuses

6. Buiutoya v

AnszideyauaraiUnanuive v v

8. wVs18nuITeatuIelienansd v

AUSnwUSuLAbY

9. eiﬁwa’m'ﬁaaﬁuamyjaj@iaiw v

INyay

AN ¢ n1TsaufANTIHUIEYUIYVINITNTeE Inen

Ynsdnendl 1 Ynsdnend 2 Ynsdnendl 3
AaN3TUIVING AuaTy Sl fvuady | shuouidn | fwuedu | shuoud
i 1N fin fin Ll

fanssua aneludgatu

YT 10 10 10

Seminar #38 topic review 10 10 10

Journal club 10 10 10

Case discussion #3® 16 16 16

interesting cases

]
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Conference 16 16 16
- aeluniain
- SENINAIATN
M&M conference laiszy lalsey laiszy
Interhospital conference laisey lalszy lalszy
nMsUszqudedalavasdng | Auundud 2 Asilu 3 In1sfnw videwieuish 10
N959d@anen CME credits
Sruauiid/cME Algsu

GRGEEHG NGRS laisey lalszy lalszy
AN

Wil usazfanssuddnvasdeluil

ussene Wunsaneveatloninnistalenansdidudaniums
Seminar / Topic review LUUN5MUNIWLLEMINNITRNIEITBS RI8A15TIUTILLDM N NaguAES

WiAnanudile wazasuiietninisaeu gidrsunisiineusuduginduniswiouianssy dudu

Y

Aanssu angldnisguaretenansdeddlngdn gidrsunisineusunlasuneuninedunummanaenis
wissuwazdnaueiangsy diudidriumsineusuduiunumlumsidisiufanssy dnwaefanssu

GRN

Y Y o

Journal club 1Jun15¥i1 critical appraisal UnANATeRlASUAMSARNILEY didrsun1sineusulu

U

Aanfiunisinseuianssy andufanssu meldnisguaveterarsdedilngdn drudidrsunisilneusuduy

Junumlunisisiunanssy

o

Case discussion / interesting cases \Junsissunsasuillditienseninnisnsiaidadeveiiae

a U s U

Yuaudnansveinszuiunis ganfuniswmieuadounazaou JUJFURUS (nteraction) Audiieu lag

U

—

'
¥ o =<

genflunsfuensdviownvdfuiddivszaunsaliutu 9 gendidieu visil nszuaun1siing11ens

U

vy

agluiosSeunrsouanionsew wu Tussuuduweside sauvisnsldtheusenieeng g areluaandu Al

o v

Conference nelun1a?v) Wunsusyyuididtievsenmnmsnsivitadevesfiaedugudnans e
WaunsEUIUNTUTUIAEUIE %amaﬂ';U@lefTUﬂm'%sJuﬂﬁaau ﬂﬁﬂisﬂ;uﬁdaaﬁﬂiwm‘ﬂummsé
melunAivdeaiu

Conference ¥%31901A3%1 1Wwfienfiu “conference nelun1adnn” uiosduszyuduennnsdnia
2PV

Morbidity and mortality conference 1Jun1suszaululszinuanuianaintunisideds n1susuia
M38rUUNTUIMITIANISE Y Augiun1sSeuN1TaoY

Interhospital conference L¥uLAe3iu “conference n1elun1Ais” uissAUszyulue191sdnis

anuu
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- mMsUszYndanlagasdnsnededinen WWunisussgadninisddnlavesdnaniesed@iven daegng

(adlaannmaniglusieted) s1inedesdwnndwisUsemalneg, S9@Inetauiny, @UANSans191In

NNTENNE RSNA AOCR sy

- fINIIUNSIBBUNISADULNDELESUNRUIAAIN LU Peer review, Quality conference, TQA 1Tugu

§@N © n1sTgulszaun1saliseuian counselling Uag non - technical skills Uag Workshop

§A7 » n13TeauUszaun1saliseuiann Counselling wag non-technical skills workshop

1st year

W/l

WU

2nd year

w1/l

WU

3rd year

i/l

WU

Patient safety

v

v

Infection control

Contrast media

Effective communication

skills

ANERNERNEAN

Quality management &

leadership

<

noMIneRneIteiu

AN

v

*naan1sanw/ i uAufUan U WU H1UNNSISEY, NSOUSY SENNSEBU

48N 7 nmsusziduaussaugau professionalism wag interpersonal and communication skills lnga1315¢laz

e

U

219138UaLH NI

109 o N1sUTTRIUENTTOUZATY Professionalism wag interpersonal and communication skills Tag

1st year f/lsi | 2nd year | einw/lai 3rd year | einw/lsisinu
WY B
1. Radiation safety v v v
2. Contrast media v v v
3. Professionalism v v v
4. Interpersonal and v v v
communication skills
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nsapuUszliutiieAivasuansauautiuny lunisussneudvdnnvnssuaiuidedinetitede
mstlszl,ﬁuwal,ﬁa'g@ﬁhiﬂ Usznaudae

o. miaamﬁaﬂimﬁuaaﬁmmﬁ msaeudeilisy wuu multiple choice question (MCQ) Tnedaduyn
Jodau Iﬁﬂsamqmﬁam%ﬁﬁq @0 391 bauA chest, cardiovascular system, breast, abdomen (Gl and GU),
musculoskeletal, pediatric, neuro - head and neck, body intervention, neurointervention and emergency
vl Snnutereulidautsmnumunyauidwmiminnatssriamstinevsy meldnaefidaves eda i
4 Tnednuszdundmiunisineusudi b Tuuwdn

fegnmsindedau uunlu « 90 gaaz e To laun

- a9 @ UsEnaumie chest mo 98, cardiovascular mo 18, breast e U9

3

- ﬂqmﬁ o Usznaume abdominal radiology (Gl, hepatobiliary-pancreas, GU) ei& U9
- ﬁqmﬁ o Usenaunie musculoskeletal mo %’ pediatric & st'EJ, body intervention eo )
- ﬁqmﬁ « Usenausig neuro-head & neck &o 98, emergency lo¢ 1o

- Mnainsaeu oo Wiikeya lngasuiuay b Ya

B. n1saauliieuseifiuvineenienddn (clinical competence - interpretative, analytical and
communication skill) Tnegifiunsdnaeunieluld m vesnisiineusy msdndevanuseld nsaeulinseviuas
WUAaNANINAIBNIINITUINNEWUY rapid report wag short/long essay n15aouU1ALUE" (Oral exam) A15d8Y
Objective structured clinical examination (OSCE) %138 msaeuLuudy 9 fivanzan JuuumsUssdiu i
wazdoaey avihmsussiuliegmelinaeiilaves ena Sadv

v '
CY L=

X a ~ a o 9 Y P & v v I ' 3 a
VNULIDINTEDUU T UNALNDIAIUAT dIUTUUNITANYIUU 9 Trusenaueasdunategnates & U

See
=De

naIINSARduNanIsaRU

nsUszidiuaawy fidhasudesaauruinne (Minimal passing level) fifiuaniannen DF (Difficulty
Factor) vastoaeuluudazyn neldnisiiuguanasnaeiiiaves osla S«

nsUszliuvinuznieadtn Tdnaeifevay vo visesdlunaeiitiaves anla $9dv

lunsdliifadasaoulimunsvssdilulssnanin Ifaeudeunaiawiznsussdiilulssaniu 4 au
maUnaeuvessinedss Wunsa q U

msasinsidiunsussiiiu hduldmudssmennuwmean Seansaeuiiioydidnsy Tne fidrFunis
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