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EPA 9 Behaves professionally

EPA 10 | Contributes to a culture of safety and improvement
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1. Medical radiation physics
2. Radiobiology
1L ﬂ’ng MusadIn EJﬁﬁi]iﬁJ, nuclear medicine t01& radiation oncology

. anudmmsysanmsnali
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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
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8. Units of activity: Curie and Becquerel, specific activity B2 Interaction of

photon & electron with matter (2 hours)

units (1 hour)

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

3.3 Nuclear medicine

4. lonizing Radiation

5. Interaction of electron with matter

6. Parameter related to particle energy loss B3 Radiation quantities and

8.

9.

Ionization

. lonizing radiation

. Nuclide

Energy deposition event

. Measurement of radiation
. Exposure

. Kerma

Quantities of dose using in radiation protection

Radioactivity

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

1.

2.

Bremsstrahlung

X —ray spectra

. Characteristic x-rays
. X-ray beam quality and quantity

. Half value layer(HVL) of x-ray beam
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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 B6 Radiation dosimetry system (1 hour)
1. Ionization 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
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application (1 hour)

4.2 Latent image
4.3 Optical density
4.4 Advantage

4.5 Disadvantage

. Thermoluminescence dosimetry

5.1 Thermoluminescence fluorescence

5.2 Type of TLD

5.3 Apparatus for measuring thermoluminescence
5.4 Glow curve

5.5 Advantage

5.6 Disadvantage

. Scintillation dosimeter

. Semiconductor detector B7 Basic knowledge of medical computer &

. Definition
. Digital data

. Components of computer

- Central processing unit

Input / Output devices
- Storage devices
- Communication network (bus)

- Digital images

. Computer vision

- Mammography

- Chest x-rays

. Computer assisted radiation therapy

- Treatment planning system
- Digital reconstructed radiographs

- Online portal images B8 Diagnostic X-ray equipment (2 hour)

. Direct and alternation current
. Single-phase and three-phase circuits

. High voltage circuit
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radiographic imaging

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Control panel components

. Backup timer

. High voltage components

. High frequency circuits

. Tube housing and envelope

. Cathode

Grid controlled tubes
Tube and filament current
Anode

Line focus principle

Heel effect

Off-focus radiation

Focal spot blooming

Heat units

Heat Limit curve

Anode heat monitors

Tube life and warm-up procedures B9 Screen film radiograph (1 hour)

. Radiographic film
. X-ray film processing
. Intensifying screen and fluorescence screen B10 Fluoroscopy (1 hour)

. Introduction to fluoroscopy and radiography.

1.1 Meaning

1.2 Basic principle of the production of fluoroscopic and

. 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
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- 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 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)

—_

. Principle of MRI

2. MR instrumentation

w

. Basic MR pulse sequences (spin echo and gradient echo)

~

. Type of MR images ( T1w, T2w, PDw images)
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5. Suppression and cancellation techniques

6. Safety

B13 Radiotherapy equipment (1 hour)

Basic principles and operations of radiotherapy equipment

1.

2.

8.

9.

Kilovoltage units

Co-60

. Linear accelerator

Simulator

. CT simulator
. Treatment planning system

. Fabrication of treatment aids

Respiratory gating

Portal imaging

B14 Introduction in radiopharmaceuticals (1 hour)

1.

Design and production

1.1 Design characteristics of radiopharmaceuticals

1.2 Production of radionuclides

1.3 Radionuclide generators

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

1.6 Other single photon agents

1.7 Radiopharmaceuticals for positron emission tomography

1.8 Mechanism of localization

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

1.

2.

Gamma camera

1.1 Components of gamma camera

1.2 Principles of operation

1.3 Digital camera

1.4 Performance parameters of gamma camera
1.5 Quality control of gamma camera

Digital imaging system, SPECT, PET, and QC

@ J o v A aa o
Wﬁﬂq@iﬂﬁﬂﬂﬂﬂimmﬂﬂﬂi%%?ﬁ?uﬁﬁﬂi\iﬁ?ﬂEJTJ‘L!‘D‘*AEJ 2561 76



2.1 Computing terminology and the function of major hardware
components of digital computer used in nuclear medicine
2.2 The representation and storage of numbers and images in digital
computer
2.3 The capabilities and operation of the gamma camera/computer
interface (A/D converter)
2.4 Digital imaging in NM system
2.5 Matrix mode of SPECT
2.6 Physical basis of SPECT
2.7 SPECT acquisition and reconstruction technique
2.8 SPECT filters
2.9 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 Tracer principles
3.2 Compartment modeling
3.3 Static system (tracer dilution principle)
3.4 Kinetic systems
B16 Bone density measurement (1 hour)
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
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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 background 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 materials
B19 Radiation protection in radiotherapy (1 hour)

1. Treatment in radiation oncology

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
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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
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
- DSI
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
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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
5. Methods in functional brain MRI (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
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T4 Brachytherapy
T5 Advanced in radiotherapy
T6 Quality assurance/quality control in radiotherapy

T7 image guided radiotherapy

13.2. 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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NEURORADIOLOGY
(NEUROIMAGING, HEAD AND NECK IMAGING, INTERVENTIONAL
NEURORADIOLOGY)
Knowledge
Basic and Advanced Instrumentation
Must know 1. Plain films
2. Computed tomography (CT)

- Basic techniques

Multidetector CT (MDCT)

CT dose reduction technique
- CT angiography (CTA)
- CT perfusion imaging
3. Magnetic resonance imaging (MRI)
- Spin echo
- Gradient echo
- Inversion recovery
- Chemical shift imaging
- Suppression techniques
- Fast imaging techniques
- Diffusion/perfusion imaging
- MR angiography (MRA)
- MR spectroscopy
- Functional MRI
4. Angiography
- Catheters

- Injection rates

Projections

- Filming sequences

Complications
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Brain and coverings
A. Normal anatomy
Must know 1. Skull, sutures
2. Major apertures
3. Hemispheres, cortex, gyri, sulci
4. Normal myelination
5. Fissures and cisterns
6. Basal ganglia, thalamus, hypothalamus, pituitary gland, pineal gland
7. Brain stem and cerebellum
8. Ventricles, choroid plexus
9. Vessels and major branches

B. Congenital CNS lesions

Must know
1. Embryology of brain development
2. Normal variants
3. Disorders of organogenesis

Must know - Anencephaly

- Cephaloceles
- Chiari malformations (I-IV)
- Corpus callosum anomalies: agenesis, dysgenesis, lipomas
- Hydranencephaly
- Porencephaly
4. Disorders of neuronal migration and sulcation
Must know - Lissencephaly
- Cortical dysgenesis: agyria-pachygyria, polymicrogyria
- Heterotopia
- Schizencephaly
5. Disorders of diverticulation and cleavage
Must know - Holoprosencephaly (alobar, semilobar, lobar)
- Septo-optic dysplasia

- Absent septum pellucidum

@ J o v A aa o
Wﬁﬂq@iﬂﬁﬂﬂﬂﬂimmﬂﬂﬂi%%?ﬁ?uﬁﬁﬂi\iﬁ?ﬂEJTJ‘L!‘D‘*AEJ 2561



6. Posterior fossa cystic disorders

Must know -

Dandy-walker complex
Mega cisterna magna

Arachnoid cyst

7. Disorders of histogenesis (phakomatoses)

Must know -

Should know -

Neurofibromatosis type I and type II
Tuberous sclerosis

Sturge-Weber syndrome

Von Hippel-Lindau syndrome
Ataxia-telangiectasia (Louis-Bar syndrome)
Rendu-Osler syndrome

Basal cell nevus syndrome

C. CNS Infections

1.

Must know -
2.
Must know -
Should know -
3.
Must know -
Should know -
4
Must know -

Pyogenic infections

Meningitis

Cerebritis

Abscess

Subdural and epidural empyema
Encephalitis

Herpes simplex (HSV I & 1I)

Human immunodeficiency virus (HIV)
Sporadic and epidemic prion disease (Creutzfeldt-Jakob disease)
Subacute sclerosing panencephalitis (SSPE)
Granulomatous infections

Tuberculosis

Fungal infection

Parasite infection

Sarcoidosis

. Infections in the immunocompromised host and patients with AIDS

Toxoplasmosis
Progressive multifocal leukoencephalopathy (PML)
Cytomegalovirus infection

Cryptococcal infection
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D. Intracranial tumor

1.

Must know -
2.
Must know -
3.
Must know -
Should know -
4
Must know -

Glial tumors (gliomas)

Astrocytomas

Glioblastoma multiforme (GBM)
Oligodendroglioma

Ependymoma

Subependymoma

Choroid plexus papilloma

Subependymal giant cell astrocytoma
Pleomorphic xanthoastrocytoma

Neuronal and mixed neuronal-glial tumors
Ganglioglioma

Gangliocytoma

Lhermitte-Duclos disease
Dysembryoplastic neuroepithelial tumors (DNETS)
Central neurocytoma

Olfactory neuroblastoma (esthesioneuroblastoma)
Meningeal and mesenchymal tumors
Meningioma

Hemangiopericytoma

Hemangioblastoma

Osteocartilagenous tumors

Fibrous histiocytoma

Malignant mesenchymal tumors

. Pineal region tumors

Germinoma

Teratoma

Pineoblastoma

Pineocytoma

Primitive neuroectodermal tumors (PNET)

Pineal cysts
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Should know -

Embryonal carcinoma

Yolk sac (endodermal sinus) tumors
Choriocarcinoma
Retinoblastoma

Sellar and parasellar tumors
Pituitary adenoma
Craniopharyngioma
Rathke’s cleft cyst
Meningioma

Arachnoid cyst
Hypothalamic glioma
Hamartoma

Chordoma

Pituitary hypoplasia with ectopic posterior bright spot,

pituitary apoplexy, pituitary abscess

5.
Must know -
6.
Must know -
7.
Must know -
8.
Must know -

Cerebellopontine angle tumor
Nerve sheath tumor
Meningioma

Epidermoid

Arachnoid cyst

Metastasis

Intraventricular tumors
Choroid plexus papilloma
Choroid plexus carcinoma
Colloid cyst

Giant cell astrocytma

Central neurocytoma
Infratentorial tumors
Medulloblastoma
Ependymoma

Brainstem glioma

Juvenile pilocytic astrocytoma

Hemangioblastoma
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9. Hemopoetic neoplasms
Must know - Lymphoma

Leukemia

Multiple myeloma and its variant
Must know  10. Metastatic tumors

E. Neoplasm of scalp or skull
Must know - Osteoma

- Fibrous dysplasia

- Hemangioma

- Chondrosarcoma

- Osteosarcoma

- Chordoma

- Metastasis

- Histiocytosis
F. Trauma

Must know 1. Primary lesions

Skull fracture, scalp hematoma/laceration

Extracerebral hemorrhage
O Epidural hematoma
O Subdural hematoma
O Subarachnoid hemorrhage
O Intracerebral lesions
O Cortical contusion
O Intraventricular hemorrhage
O Brainstem injury
O Deep cerebral gray matter injury
O Diffuse axonal injury
Must know 2. Secondary lesions
- Cerebral herniations
- Traumatic ischemia, infarction
- Diffuse cerebral edema

- Hypoxic injury

@ J o v A aa o
Wﬁﬂq@iﬂﬁﬂﬂﬂﬂimmﬂﬂﬂi%%?ﬁ?uﬁﬁﬂi\iﬁ?ﬂEJTJ‘L!‘D‘*AEJ 2561



Must know 3. Vascular injuries
- Dissection
- Pseudoaneurysm
- Carotid-cavernous fistula
G. White matter diseases
Must know 1. Multiple sclerosis
2. Acute dissiminated encephalomyelitis (ADEM)
3. Small vessel ischemic disease, hypertension
4. White matter change in elderly
5. Radiation/chemotherapy changes
6. Osmotic myelinolysis
Should know 7. Dysmyelinating disorders
- Adrenoleukodystrophy

- Krabbe’s

Metachromatic leukodystrophy (MLD)

Alexander
- Canavan’s
8. Neurodegenerative disorders
- Alzheimer disease and other cortical dementias
- Extrapyramidal disorders and subcortical dementias
- Parkinson disease
- Cerebellar degenerations
H. Cerebrovascular disease
1. Ischemic and infarction
Must know - Strategies for imaging
Must know - Etiology
- Occlusions large/small vessel
- Embolic
- Watershed (hypoperfusion)
- Hypoxia/anoxia
- Dissection

- Fibromuscular dysplasia (FMD)
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- Vasculitis
- Venous thrombosis
- Vasospasm

2. Non-traumatic intracranial hemorrhage

Must know Etiologies

- Aneurysm

- Arteriovenous malformation
- Tumor

- Hematologic causes

- Drugs

- Infarction

- Amyloid angiopathy

- Hypertension

3. Aneurysms

Must know - Types

- Berry aneurysm

Giant aneurysm

Fusiform aneurysm

Dissecting aneurysm

Mycotic aneurysm
Must know - Complication: rupture, mass effect, hydrocephalus, spasm

4. Cerebrovascular malformations

Must know Capillary telangiectasia

Cavernous malformation

Developmental venous anomaly (DVA)

Arteriovenous malformations (AVMs): brain and dural

Vein of Galen aneurysmal malformation
I. Metabolic, endocrine, toxic and systemic disorders

Should know - Hypoglycemia

Alcoholic encephalopathy
- Hepatic encephalopathy

- Acute hypertensive encephalopathy
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- Chronic hypertensive encephalopathy
- Idiopathic intracranial hypertension
- Carbon monoxide poisoning
- Osmotic demyelination syndrome
- Radiation and chemotherapy
- Mesial temporal sclerosis
- Status epilepticus
Should know - Kernicterus
- Drug abuse
- Hypothyroidism
- Fahr disease
J. Hydrocephalus
Must know  Intraventricular obstructive hydrocephalus

- Extraventricular obstructive hydrocephalus

Aqueductal stenosis

- Normal pressure hydrocephalus

CSF shunts and complication
K. Cognitive imaging
Should know Role of advanced imaging in
- Epilepsy
- Dementia
- Psychogenic disorders
L. Angiography and interventional neuroradiology
Must know 1. Technique of basic catheterization incerebral angiogram
2. Indications: elective and emergency
3. Risks, complications and management
4. Todine contrast media: types and pharmacological properties, contrast reaction
and management
5. Interpretations of basic neuro- vascular diseases
- Aneurysms (rupture/nonrupture, berry/pseudoaneurysm, giant)
- Arteriovenous malformation (AVM)

- Dural AV shunts / arteriovenous fistula (AVF)
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6. Indications, risks and benefits of neurointerventional procedures including

- Stenosis/occlusion (atheroscleortic, thromboembolic, spontaneous
dissection, arteritis, Moya Moya, Takayasu, FMD)
- Trauma (dissection, pseudoaneurysm, AVF, carotid-cavernous fistula)
- Common vascular neoplasms (meningioma, juvenile
angiofibromas, paragangliomas, hemangioblastomas)
- Venous or dural sinus thrombosis
- Spinal vascular diseases (including normal spinal angiogram)

- Variations and collateral anastomosis

embolization, angioplasty and stenting

Head and neck

A. Paranasal sinuses and Nasal cavity

Must know 1.

2.
Must know -
Should know -
3.
Must know -
4,
Must know -

Must know 5.

Anatomy
Congenital disease
Encephalocele
Dermal sin’us tract
Choanal atresia
Dacrocystocele
Inflammatory diseases
Sinusitis and its complication
Acute sinusitis
Polyposis
Mucocele
Benign sinus tumors
Osteoma
Antrochoanal polyp
Juvenile angiofibroma
Inverted papilloma

Malignant sinus tumors

B. Orbit and visual pathways

1.

Anatomy
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Must know - Ocular structures

Bony orbit
- Extraocular muscles
- Optic nerve sheath complex
- Visual pathway
2. Intra-ocular lesions
Must know - Retinoblastoma
- Melanoma
- Retinal detachment
- Metastases
- Infection and inflammation
- Drusen
- Phthsis bulbi
Should know - Retrolental fibroplasias
- Coat’ disease
- Primary hypertrophuic persistent vitreous (PHPV)
3. Intraconal lesions
Must know - Optic nerve glioma
- Optic nerve meningioma
- Lymphoma
- Pseudotumor
- Graves’ disease
- Vascular anomaly
- Neurofibroma/schwannoma
- Infection
- Metastasis
4. Extraconal lesions

Must know - Infection and inflammation:

Metastasis

Rhabdomyosarcma
- Vascular anomaly

- Lymphoma/leukemia/myeloma
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5. Trauma

Must know -

C. Skull base

Fracture of orbital walls
Extraocular muscle entrapment

Injury of the globe and optic nerve

Must know 1. Anatomy

2. Nonneoplastic disorders

Must know -

Should know -

Cephaloceles

Dysplasias

Inflammation / infection and obstruction of sphenoid sinus

Variation of sphenoid bone

Vascular variants

3. Tumors and tumorlike conditions

Must know -

Should know -

Fibrous dysplasia
Chordomas

Chondroid tumor
Meningiomas
Craniopharyngimas and Rathke’s cleft cysts
Juvenile angiofibromas
Pituitary adenomas
Neurogenic tumors
Mucoceles

Aneurysms

Giant cell lesions

Aneurysmal bone cysts

Must know 4. Secondary tumor involvement of the skull base

Direct encroachment
Perineural spead

Hematogenous metastasis

Must know 5. Trauma

Must know 6. Cerebrospinal fluid leak

D. Temporal bone
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Must know 1. Anatomy
2. Congenital anomalies
- Anomalies of external ear

Anomalies of middle ear

Anomalies of inner ear
- Vascular anomalies: internal carotid artery and high jugular bulb
3. Inflammatory disease
Must know - Otitis media, mastoiditis and complications
- Cholesteatoma
- Malignant otitis externa
- Petrous apex: petrositis, mucocele, chlolesterolgranuloma
Should know - Labyrinthitis
- Labyrinthitis ossificans
- Postoperative temporal bone
- Autoimmune inner ear disease
4. Trauma
Must know - Fractures and ossicular dislocation
- Dysequilibrium and Facial nerve dysfunction
Should know 5. Otosclerosis
Must know 6. Pulsatile tinnitus
- Paraganglioma
- Dural AVMs
- Arteriovenous fistula or AVM of head and neck
- Aberrant internal carotid artery
- High riding/dehiscent jugular vein

E. Oral cavity

—

. Anatomy
Must know - Tongue
- Floor of mouth
- Sublingual space
- Submandibular space
2. Benign lesions
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Must know

Should know

Must know

Should know

Must know

Must know

F. Neck

Must know

Must know

- Pleomorphic adenoma

- Nerve sheath tumor

- Fibrooseous diseases

- Lipoma

- Exostoses

- Aggressive fibromatosis
- Rhabdomyoma

- Miscellaneous benign lesions

(98]

Malignant lesions

- Squamous cell carcinoma

- Lymphoma

- Adenoid cystic carcinoma

- Mucoepidermoid carcinoma
- Liposarcoma

- Rhabdomyosarcoma

4. Infection and inflammation

Abscess, cellulitis, sialolith

Ludwig’s angina

Ranula

5. Vascular malformations
- AVM/ capillary malformation/venous malformation

- Lymphatic malformation

—

. Fascias and spaces of the neck
- Pharyngeal mucosal space

- Parapharyngeal space

- Masticator space

- Parotid space

- Posterior cervical space

- Preivertebral space

- Visceral space

2. The spaces of the neck as a basis for differential diagnosis
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Must know

Must know

Must know

Must know

3. Pharyngeal mucosal space

- Congenital Lesions

- Tornwaldt cyst

- Infectious and Inflammatory Lesions

- Retention cyst of pharyngeal mucosal space

- Tonsillar inflammation

- Tonsillar / Peritonsillar abscess

- Benign and malignant tumors

- Benign mixed tumor of pharyngeal mucosal space

- Minor salivary gland malignancy of pharyngeal mucosal space
- Non-Hodgkin lymphoma of pharyngeal mucosal space
4. Parapharyngeal space

- Prestyloid compartment (as an important landmark)
- Post styloid compartment or carotid space

5. Carotid space

- Normal variants

- Tortuous carotid artery in neck

- Vascular lesions

- Carotid artery pseudoaneurysm

- fibromuscular dysplasia

- Acute idiopathic carotidynia

- Jugular vein thrombosis

- Post-pharyngitis venous thrombosis (Lemierre)

- Benign tumors

- Paraganglioma

- Nerve sheath tumor

- meningioma

6. Masticator Space

- Pseudolesions

Pterygoid venous plexus asymmetry
- Benign masticator muscle hypertrophy

- CNV3 motor denervation
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- Infectious Lesions
- Masticator space abscess
- Benign tumors
- CNV3 schwannoma
- Malignant tumors
- CNV3 perineural tumor
- chondrosarcoma
- sarcoma
Must know 7. Parotid space
- Infectious and inflammatory lesions
- Acute parotitis
- Parotid Sjogren syndrome
- Benign lymphoepithelial lesions-HIV
- Benign Tumors
- benign mixed tumor
- Warthin tumor
- Schwannmoma
- Malignant tumors
- Mucoepidermoid carcinoma
- Adenoid cystic carcinoma
- Malignant mixed tumor
- Non-Hodgkin lymphoma
- Metastatic disease of parotid nodes
Must know 8. Retropharyngeal space
- Infectious and inflammatory lesions
- Reactive adenopathy
- Suppurative adenopathy
- abscess
- Edema
- Metastatic tumors
- Nodal SCCa

- Nodal non-Hodgkin lymphoma
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- Non-SCCa metastatic nodes
Must know 9. Perivertebral space
- Pseudolesion
- Levator scapulae muscle hypertrophy
- Infectious and inflammatory lesions
- Acute calcific longus colli tendonitis
- Infection
- Vascular lesions
- Vertebral artery dissection
- Benign and malignant tumors
- Brachial plexus schwannoma
- Chordoma
- Vertebral body metastasis
Must know  10. Posterior cervical space

- Benign tumors

Schwannoma

Metastatic tumors

- SCCa in spinal accessory node

Non-Hodgkin lymphoma in spinal accessory node
Must know  11. Visceral space
- Inflammatory lesions
- Chronic lymphocytic thyroiditis (Hashimoto)
- Metabolic disease
- Multinodular goiter
- Benign tumors
- Thyroid adenoma
- Parathyroid adenoma in visceral space
- Malignant tumors
- Differentiated thyroid carcinoma

- Medullary thyroid carcinoma

Anaplastic thyroid carcinoma

Non-Hodgkin lymphoma
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Must know

Should know

Should know

Must know

Must know

Must know

Must know

Must know

Should know
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12. Hypopharynx, larynx, and cervical trachea

- Parathyroid carcinoma

- Cervical esophageal carcinoma

Infectious and inflammatory lesions
Croup

Epiglottitis in a child

Supraglottitis

Trauma

Laryngeal trauma

Benign and malignant tumors
Upper airway infantile hemangioma
Laryngeal chondrosarcoma
Treatment — related lesions

Post — radiation larynx
Miscellaneous

Laryngocele

Vocal cord paralysis

Acquired subglottic - Tracheal stenosis

13. Lymph nodes

1.
2.

3. Criteria for assessing metastatic nodes

Nodal classification: the level system

Lymphadenitis and etiology

14. Squamous all carcinoma : primary site, perineural tumor spreading and nodes

15. Post - treatment neck

G. Jaw and dental pathology

1.

2.

Odontogenic cyst

Ameloblastoma

. Fibroosseous lesion
. Inflammation and infection

. Vascular malformations

Nonodontogenic cyst: bone cyst

. Nonodontogenic tumors
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Spine and spinal cord

A. Anatomy and biomechanics

Must know -

Vertebral column

Facet joints and transverse processes

Lamina and spinous processes

Support ligaments

Specific characteristics of cervical, thoracic and lumbar segments
Craniovertebral junction

Spinal cord anatomy

Vascular and functional anatomy of spinal cord

Normal stability and motion

B. Developmental spine disease

1.

Must know -

Should know -

Must know 2.
Must know 3.
Should know 4.
Should know 5.

Must know 6.

Developmental abnormalities

Myelocele, myelomeningocele

Chiari II malformation

Spinal lipomas, lipomyelocele, lipomyelomeningocele

Tight filum

Sacrocccygeal teratoma

Split notochord syndrome, diastamatomyelia

Meningocele, terminal meningocele, Tarlov cyst

Dorsal dermal sinus

Fibrolipomas of the filum terminale

Caudal regression

Myelocystocele, terminal myelocystocele
Congenital tumors: teratomas, dermoid, epidermoid, hamartoma
Syringohydromyelia
Craniovertebral anomalies: osodontoideum, assimilation of atlas
Dysplasia: achondroplasia, osteogenesis imperfecta

Neurocutaneous syndromes

C. Inflammatory / infection and demyelinating disease

Must know 1.

2.

Osteomyelitis

Discitis
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3. Epidural and paravertebral abscess
4. Tuberculous infection
5. Meningitis/arachnoiditis
6. Spinal cord lesions: abscess, granuloma, transverse myelitis, multiple sclerosis,
ADEM
D. Neoplastic disease
1. Neoplasm of vertebra
Must know - Primary benign bone tumors:
- Intradural extramedullary lesions: meningioma,
- schwannoma, neurofibroma, lipoma, dermoid,
- epidermoid, epidermal inclusion cyst, metastases,
- carcinomatous meningitis, lymphoma,
- Intramedullary lesions: ependymoma, astrocytoma,
- hemangioblastoma, lymphoma, metastases
E. Trauma
Must know 1. Biomechanic of injury: flexion, extension, axial loading, compression,
distraction, rotation
2. Fractures and dislocation
Must know - Stable fractures: compression fracture, isolated
- anterior column, isolated posterior column, unilateral
- locked facet, clay shoveler’s
- Unstable fractures: hyperextension teardrop,
- Hyperflexion teardrop, hyperflexion ligamentous injury.
- bilateral locked facet, odontoid fracture, Hangman’s
- fracture, chance, burst
Must know 3. Traumatic disc herniation
4. Spinal cord contusion
5. Intraspinal hemorrhage
- Epidural hematoma
- Subdural hematoma
Must know 6. Post-traumatic abnormalities: syringomyelia, arachnoiditis,

pseudomeningocele and root avulsion instability with
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spondylolistheasis
Must know 7. Postoperative findings:
- Common spinal procedures and instrumentation

- Normal post-therapeutic appearance

Failed back syndrome
- Complications of myelography, vertebroplasty, intervention, surgery
F. Degenerative disease
Must know 1. Disc degeneration/ herniation / posterior element
2. Spinal stenosis
3. Arthritis
G. Vascular lesions
Must know 1. Spinal cord AVM
2. Spinal dural AVF
3. Cavernoma
4. Spinal cord ischemia and infarction

Should know 5. Paraspinal AVM

INTERVENTIONAL RADIOLOGY

Knowledge

Body Interventional Radiology

1. Principles, indications and contraindications of the followings

1.1 Vascular imagings:

Must know

1.1.1 Angiography
1.1.2 CTA

1.1.3 MRA

1.2 Vascular intervention
Must know
1.2.1 Transarterial embolization
Should know
1.2.2 Angioplasty, venoplasty

1.2.3 Thrombolysis
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1.2.4 Transarterial infusion

1.2.5 Transvenous occlusion

1.2.6 Transjugular intrahepatic portosystemic stent (TIPS)
1.2.7 IVC filter placement

1.2.8 Tunnel/ non-tunnel venous catheter placement

1.2.9 Retrieval of foreign body

1.2.10 Aortic stent graft
1.2.11 Hemodialysis access interventions

1.3 Non-vascular intervention

Must know

1.3.1 Abscess and collection drainage

1.3.2 Percutaneous transhepatic biliary drainage (PTBD)

1.3.3 Percutaneous biopsy and drainage under imaging guidance
Should Know

1.3.4 Percutaneous nephrostomy (PCN)

1.3.5 Percutaneous cholecystostomy

1.3.6 Percutaneous injection therapy, eg. Liver, tumor, cyst ablation
1.3.7 Tumor ablation

1.3.8 Removal of foreign body

1.3.9 Dilatation of biliary stricture/ cholangioplasty

1.3.10 Biliary stent placement

Should know

2. Imaging technique, patient preparation and patient care
3. Catheters, guide wires, needles and equipment

4. Embolic materials

EMERGENCY RADIOLOGY
Skills (Techniques and Interpretation, also combined with other systems)
Knowledge
1. Clinical prediction rules for emergency imaging
Must know

- New Orleans Criteria and Canadian CT Head Rule
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- Canadian C-spine Rule and NEXUS criteria
- PIOPED criteria and Well’s criteria
2. Appropriateness of imaging in acute conditions

Must know

- Appropriateness criteria for acute traumatic conditions

- Head, spine, chest (including rib and aorta), abdominal (including renal and lower
urinary tract), extremity trauma, penetrating neck injury, pediatric head trauma and suspected
physical abuse

- Appropriateness criteria for acute non-traumatic conditions

- Cardiovascular: acute chest pain (suspected aortic dissection, non-specific chest
pain, acute coronary syndrome), dyspnea (suspected cardiac origin), suspected pulmonary embolism,
suspected abdominal aortic aneurysm, sudden cold painful leg, suspected DVT

- GI: right upper quadrant pain, right lower quadrant pain, left lower quadrant pain,
suspected small bowel obstruction, acute pancreatitis, suspected abdominal abscess, mesenteric
ischemia, upper GI bleeding

- GU: acute flank pain, acute scrotal pain, acute pyelonephritis, acute pelvic pain,
abnormal vaginal bleeding, vaginal bleeding in pregnancy (1st, 2nd & 3rd trimesters)

- Musculoskeletal: suspected osteomyelitis, septic arthritis, and soft tissue infection

- Neurologic: cerebrovascular disease, focal neurologic deficit, headache, seizures

- Pediatrics: headache, seizures

- Thoracic: acute respiratory illness, hemoptysis

3. Imaging techniques, patient preparation and patient care

Must know

- Conventional radiograph

- CT (conventional CT, CT angiography, and CT venography)

- Ultrasound

- MRI (acute stroke and spinal cord compression)

Should know
- CT perfusion, CT cystography

- MRI, MR angiography and venography (for indications other than above)
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4.  Trauma imaging in Advanced Trauma Life Support (ATLS)
Must know
- Concepts of trauma imaging
- Portable radiograph
- Focused Assessment with Sonography for Trauma (FAST) and Extended Focused
Assessment with Sonography for Trauma (EFAST)
- CT
5. Traumatic and non-traumatic conditions Central nervous system
Must know
- Trauma of brain, skull, orbit, facial structures and aerodigestive tract
- Herniation syndromes
- Non-traumatic hemorrhage
- Cerebral infarction
- Non-traumatic neurovascular conditions e.g. posterior reversible encephalopathy
syndrome (PRES), dural sinus thrombosis

- CNS infections

Infections of paranasal sinuses, neck, ear and orbits Should know
- Penetrating injuries

- Traumatic neurovascular conditions

- Pituitary apoplexy
Spine
Must know
- Trauma of cervical, thoracic, lumbosacral spine
- Osteomyelitis/discitis
- Epidural abscess
- Disk herniation
Should know

- Acute myelopathy

- ]
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Chest

Must know

Chest trauma

Acute pulmonary infections
Aspiration pneumonia
Airway foreign bodies
Obstructive airway disease
Esophageal rupture

Pulmonary embolism and thromboembolic disease

Should know

ARDS: near-drowning, fat embolism syndrome

Cardiovascular

Must know

Cardiac trauma and tamponade
Aortic and vascular trauma
Acute aortic syndrome

Acute arterial occlusion

Pulmonary edema

Should know

Volume assessment with IVC ultrasound

Abdomen

Must know

Abdominal trauma

Ascites, peritonitis, abdominal abscesses

Hepatobiliary infection and jaundice

Pancreatitis

Urinary tract infection and stone disease

Bowel obstruction, hemorrhage, infarction and infection

Inflammatory bowel disease
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Genitourinary

Must know

- Ovarian torsion

- Pelvic inflammatory disease

- Pregnancy complications, e.g. ectopic pregnancy, spontaneous abortion,
subchorionic hemorrhage

- Testicular torsion and infection

- Scrotal and testicular trauma

- Urethral and penile trauma

Extremities

Must know

- Fractures and dislocations of upper and lower extremities

- Pelvic and acetabular fractures

- Insufficiency and stress fractures

- Avascular necrosis

- Septic arthritis

Pediatrics

Must know

- Accidental and non-accidental trauma

- Head, neck, and spine infection

- Respiratory tract infection, foreign body aspiration, respiratory distress

- Intraabdominal infection/inflammation, hemorrhage, bowel obstruction

- Musculoskeletal infection

Diagnosis and treatment of acute contrast reaction and extravasation

Must know

- Recognition of adverse reactions to contrast media (iodinated and gadolinium-
based) e.g. hypersensitivity and chemotoxic reactions

- Risk factors for adverse reactions

- Evaluating the patient before and after contrast medium administration

- Treatment of adverse reactions

- Treatment of contrast extravasation
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NUCLEAR MEDICINE
ioniin
A. BASIC SCIENCES
1. Basic physics IFUIRAYINY medical radiation physics and radiobiology
B. B. CLINICAL STUDIES
1. Radionuclide imaging studies
1.1 Central nervous system
Must know - Brain SPECT
Should know - CSF scan
1.2 Musculoskeletal system
Must know - Bone scan
1.3 Cardiovascular system
Must know - Myocardial perfusion scan
- MUGA scan
1.4 Pulmonary system
Must know - Ventilation-perfusion lung scan
1.5 Gastrointestinal and hepatobiliary system
Must know - Hepatobiliary system
- G.L bleeding
Should know - Liver RBC scan
1.6 Genitourinary system
Must know - Renal scan
Should know - VUR
1.7 Endocrine system
Must know - Thyroid and total body scan
- Parathyroid scan
- Neuroendocrine scan

1.8 Lymphatic system

Should know - Lymphoscintigraphy
1.9 Oncology
Must know - FDG PET/CT

Should know Non-FDG PET/CT
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2.  BONE MINERAL DENSITOMETRY (Must know)
3. RADIONUCLIDE THERAPY

Should know

3.1 Hyperthyroidism

3.2 Thyroid cancer

3.3 Others e.g. bone pain, NET treatment, etc.

RADIATION ONCOLOGY
o3
A. Basic science
1. Medical radiation physics and radiobiology
B. Clinical radiation oncology
1. Principle of radiation therapy
1.1 Tumor and tissue radiosensitivity
1.2 Factors affecting radiosensitivity
1.3 Aim of treatment
1.4 Indication of treatment
1.5 Result of treatment
1.6 Critical organs and organ tolerance dose
1.7 Radiation complications
1.8 Factors affecting radiation complications
1.9 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
3.1 Breast cancer
3.2 Cervical cancer
3.3 Lung cancer
3.4 Hepatobiliary cancer
3.5 Head and neck cancer

3.6 CNS tumor

@ J o v A aa o
Wﬁﬂq@iﬂﬁﬂﬂﬂﬂimmﬂﬂﬂi%%?ﬁ?uﬁﬁﬂi\iﬁ?ﬂEJTJ‘L!‘D‘*AEJ 2561 109



3.7 Colorectal cancer
3.8 Prostate cancer
3.9 Esophageal cancer
3.10 Gastric cancer
3.11 Emergency in radiation therapy
3.12 Radiation therapy in benign disease
4. Radiation equipment
4.1 Teletherapy (External beam radiation therapy)
4.1.1 Megavoltage machines
- Cobalt-60 unit
- Linear accelerator: photon and electron beam
4.2 Brachytherapy
4.2.1 Low-dose rate brachytherapy
4.2.2 Medium-dose rate brachytherapy
4.2.3 High-dose rate brachytherapy
4.3 Simulation machines
4.3.1 Conventional simulation
4.3.2 CT simulation
4.3.3 MRI simulation
4.4 Accessories
4.4.1 Wedge
4.4.2 Bolus
5. Radiation treatment techniques
5.1 Simulation
5.2 Radiation treatment planning
5.2.1 Target volume delineation
5.2.2 Normal tissue contouring
5.2.3 Radiation techniques
5.2.3.1 2D radiotherapy
5.2.3.2 3D radiotherapy
5.2.3.3 Intensity modulated radiation therapy (IMRT)

5.2.3.4 Volumetric arc radiation therapy (VMAT)
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5.2.3.5 Stereotactic radiosurgery
5.2.3.6 Stereotactic radiotherapy
5.2.3.7 Intraoperative radiotherapy
5.2.4 Radiation beam parameter
5.2.5 Radiation dose and fractionation
5.3 Radiation treatment verification
5.4 Radiation treatment delivery
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HNANHIN 3

Milestone
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14.Milestone

1.  THORACIC IMAGING ROTATION

2. CARDIOVASCULAR IMAGING ROTATION

3.  ABDOMINAL IMAGING ROTATION (GI, HEPATOBILIARY AND GU)

4. MUSCULOSKELETAL IMAGING ROTATION

5.  NEUROIMAGING ROTATION

6. INTERVENTIONAL NEURORADIOLOGY

7.  PEDIATRIC IMAGING ROTATION

8. INTERVENTIONAL RADIOLOGY ROTATION

9. BREAST IMAGING

1. THORACIC IMAGING ROTATION

mM51Us5213i4 EPA 1ag Milestones Y94 Thoracic Imaging Rotation

Imaging procedures Minimum 1st year 2nd year 3rd year
requirement (rotation 1) (rotation 2) (rotation 3)

Chest radiographs 500 100-200 100-200 50-200
Conventional CT of the chest 40 10 15 15
HRCT of the chest 15 0 5 10

CT pulmonary angiography (CTPA) 10 0 5 5
Ultrasound of the chest, pleura or 5 0 2 3
diaphragm

MRI of the chest 5 0 2 3
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Thoracic Imaging
Chest CT chest HRCT chest / UsS MRI
radiographs CTPA

JEAU ® lo-m ® lo-e ® -6 ® -6 ® lo-6n
Medical
knowledge
Rotation 1 Level

1
Rotation 2 Level | Level | Level | Level | Level | Level | Level | Level | Level

2 1 1-2 1 1-2 1 1-2 1-2 1
Rotation 3 Level | Level | Level | Level | Level | Level | Level | Level | Level

3 2-3 2-3 2-3 2-3 2-3 2-3 2-3 2

HNAEALHN

. v A =2 o o & < o I Y
Medical knowledge 52AUT o ¥110D4 HANud ARz NULDE Funndlszihudes
N50a51un e 1dd e
. U d' = ~ 9 1 1Y (=1 o @ =
Medical knowledge 30U b Wu10de TsARNUTRINITZAD o UATIANNE IR B4
o o Y aa o 9 Y 4
unndlszsniunisasniiene’la seldmsaiuguuesernisd
. (Y] d’ = A Y] d‘ o 9 Lé 4 o 9
Medical knowledge 52U o ¥11899 13A%3 01 INFUdoUFIunngd 231111
Aaa 1% 9 A =) 9 = Y A
919752971998'14 neau1TiToud Taen1sAnyIR10AUIDI HIDVINNITHIVT 010 1AL

= [ Y = Y [ dy [] =
aonfudneuIuAsIaliunsEeu] Isaluszauiioganariie

mydsziiuszaudneninlagsiu
I Level 0: vinanwsudarenlunihn luaunsalfianuldedruvunzay
[ Level 1: mmmﬂgjﬁﬁqm lumsiaen imaging protocol M3 1% contrast agent 13

[ A aan (%

a ] Jd I
u%ﬂﬂﬂiﬂ’)uﬁ]ﬂﬂl!ﬂﬂiiﬂqﬁ}@Eleaﬂ%ﬁ'iJ ﬂWElGlﬁlﬂﬁﬂ’JUﬂilﬁll@QEﬂiﬂiﬂ@ElNGlﬂ’s%l‘lfﬂ

)

[ Level 2: mmmﬂgjﬁﬁqm lumsiaen imaging protocol M3 1% contrast agent 13

[ a @

A A Y 1 Y dy J
? ﬂﬂiﬂﬁuﬂﬂﬂllﬂﬂiiﬂqﬂﬁEl1\1l°lfi3ﬂ$ﬁ'1] ﬂ1flcl§lﬂﬁ°b'll,uzﬁll@\1@1iﬂiﬂ

)
=D

|| Level 3: mmmﬂﬁﬂ’aqm lunsiaen imaging protocol M3 1% contrast agent 13

(3 a v

aa A A Y A [} dy 4
U ﬂﬁiﬂ]uﬁmﬂlwﬂiiﬂqﬂ@EJNWHJ"I%?T?J Iﬂﬂi’)ﬁ]ﬂli’)ﬁi@lluﬁllﬂﬂ"ﬂﬂmzﬁ]"lﬂ’mmiEJ

| Level 4: mmmﬂﬁﬂ’aqm lunmsiaen imaging protocol M35 1% contrast agent 13

A v v

Aaersedtaneusn 1sa lded 1z auansodjinau waglinsitatenieltanouen

Y H P '
T5a1dwq sazawnso ldmssuugrienruquinllszaumsaitosn’la

@ J o v A aa o
Wﬁﬂq@iﬂﬁﬂﬂ@ﬂimmﬂﬂﬂi%ﬂ?ﬁ?uﬁﬁﬂi\iﬁ?ﬂfJTJ‘L!TIﬂEJ 2561 115



d 4 v . = =® o 2 a wAa d' U A
!!W‘YIE]‘]J?%‘%T].ITI—!TI—!EM@% rotation AN vln‘nn‘ug !!ﬁ%ﬁiﬂﬂ{]ﬂﬂxﬂﬂ!ﬂﬂl?ﬂﬂiiﬂ“r‘iii’)ﬁﬂﬂﬂ1i
aane i

. . o A = o ' = J °
Rotation 1: Medical knowledge 7¢AUN o (WANUTIAYUASNUUDY) FINNgY5L 1
Y Y aa o Y Y
‘]ﬂuﬁ@ﬂﬁﬁﬂiﬂﬂi'J‘D’Ju%ﬂﬂvlﬂﬂ?ﬂﬂulﬂﬂ
. . o A o A A 9 1 @ 1
Rotation 2: Medical knowledge 3¢AUN o UAS TEAUN o (TsaNNUUeENNITLAY o LAl
o W = 4 o 9 ana o 9 9 4
ﬂ’J"IﬂJZ‘ﬂf"I‘QJJ) Gmuvmﬂﬂizmmumimammm% maimmsmuammmmsa
Y 9 v 1 [
Rotation 3: Medical knowledge 1195 ¥1AUU NITLAUN 0, TLAVN o, 1ALIZAVN o
A o Ao Y = '3 o ¥ aa o Yy A ~ 9
(TﬁﬂﬂﬁﬂﬁﬂﬂﬂTi‘VI%‘IJ“]f’EJU“INL!W“VIfJ‘]Ji%%'I‘IJW! ’E]'l‘ﬂ@]ﬁ’mﬁuﬂﬂﬂllﬂ ﬁi@ﬁ?ﬂ?ﬁﬂliﬂugjﬂﬂ
=< 9 A v = o P = Y
NITANHINIYAULDN ‘Vii@ﬁ]"lﬂﬂ?iﬁ\‘l‘ﬂiiﬂWﬂ L!ﬁ%ﬁﬂWUuI?Jﬂ’E)‘]Ji‘JJﬂ’Ji%ﬂiﬁuﬂﬁliﬂugiiﬂiu

E4
v A

FTALNDIIANDINE)

Skills and Medical Knowledge

Rotation 1 Rotation 2 Rotation 3

Skills

Imaging procedure 1. Chest radiography 1. HRCT of the chest | 1. Ultrasound of the chest,

2. CT of the chest

2. CT pulmonary

pleura or diaphragm

technique for
posteroanterior,
lateral, lateral
decubitus,
oblique, apical
lordotic, supine,

expiration)

. CT (conventional

CT, HRCT, CT

angiography)

angiography 2. MRI of the chest
o A o A o
Medical Knowledge ILAUN o ITAUN o ILAUN o
1. Imaging methods . Conventional 1. Ultrasonography 1. MRI
and positioning chest radiograph
including
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Medical Knowledge

2.

Normal anatomy

and physiology

. Airway (trachea,

carina, main

bronchi)

. Bronchopulmona

ry 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

3.

Signs in chest

radiology

. Air bronchogram

sign

. Air crescent sign

. Bulging fissure

sign

. Continuous

diaphragm sign

. Cervicothoracic

sign

. Deep sulcus sign
. Fallen lung sign

. Gloved finger

sign

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

1.

1-2-3 sign
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Medical Knowledge ixﬁ’uﬁ o) 320UN sTAUN o
9. Golden S sign
10. Hampton hump
sign
11. Hilum overlay
sign
12. Hilum
convergence sign
13. Luftsichel sign
14. Silhouette sign
15. Juxtaphrenic
peak sign
4. Interstitial lung 1. Four basic Differential diagnosis Sarcoidosis
disease patterns of of common Drug-induced lung
interstitial lung interstitial lung disease
disease on chest diseases on chest Langerhans pulmonary
radiograph and radiograph and histiocytosis
CT CT, based on Lymphangioleiomyomato
clinical sis
information
1. Idiopathic
interstitial
pneumonia - UIP
2. Collagen vascular
disease
3. Pneumoconiosis,
e.g. silicosis, coal
worker’s
pneumoconiosis
asbestosis
5. Airspace/alveolar 1. Acute airspace 1. Chronic airspace

lung disease

diseases, e.g.
pulmonary
edema,
pneumonia,

hemorrhage

diseases
2. Peripheral airspace

diseases
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Medical Knowledge

o 4‘
ITAUN o

32AUN o

6. Disease of the

airways

. Atelectasis

(collapse): each
lobe atelectasis,
combined lobes

atelectasis and

1. Bronchiolitis/Smal

| airway disease

2. Asthma
3. Tracheal
abnormalities

whole lung 4. Vanishing lung
collapse syndrome
. Bronchiectasis
. Pulmonary
emphysema
7. Mediastinal and . Mediastinal 1. Mediastinitis
hilar disorders compartments: 2. Mediastinal

anterior, middle,
posterior,
superior
Anatomic
boundaries
Common causes
of mediastinal
masses in each
compartment
Common causes
of
mediastinal/hilar
lymph node

enlargement

. Pneumomedia-

stinum

. Extramedullary

hematopoiesis

hemorrhage
3. Mediastinal

lipomatosis
4. Fibrosing

mediastinitis

8. Solitary and
multiple pulmonary

nodules

. Definition

. Approach to a

solitary
pulmonary

nodule

1. Recommendations
for pulmonary

nodules

Positron emission
tomography in the
evaluation of a solitary

pulmonary nodule
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Medical Knowledge

o 4‘
ITAUN o

Common causes
of solitary and
multiple
pulmonary

nodules

9. Benign and
malignant
neoplasms of the

lung

. Bronchogenic

carcinoma

. Hamartoma

. Metastasis e.g.

hematogenous
pulmonary
metastasis,
lymphangitic

carcinomatosis

1.

Lymphoproliferati

ve disorders

. Neuroendocrine tumor

Posttransplant
lymphoproliferative
disorders

Kaposi sarcoma

10. Chest trauma

. Pulmonary

parenchymal

trauma

. Injury to the

thoracic aorta and
great vessels
Diaphragmatic

rupture

. Tracheal or

bronchial rupture

Injury to the heart
and pericardium
Injury to the
esophagus and
thoracic duct
Indirect effect of
trauma on the
lungs e.g. fat
embolism

Lung torsion

11. Chest wall, pleura

and diaphragm

. Pleural effusion,

including
empyema,
malignant
effusion,

chylothorax

. Pneumothorax:

tension

pneumothorax

. Mesothelioma

Unilateral
elevation of the
diaphragm:
diaphragmatic
paralysis
Diaphragmatic

hernia, eventration
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Medical Knowledge

o 4‘
ITAUN o

32AUN o

. Pleural

thickening and

calcification

. Deformity of the

chest wall e.g.

pectus excavatum

. Bronchopleural

fistula

. Pleural and chest

wall masses

12. Infection
(immunocompetent,
immunocompromis
ed and
posttransplant

patient)

. Pulmonary

tuberculosis and
atypical
mycobacterial

pneumonia

. Bacterial

pneumonia

. Viral and

mycoplasma

pneumonia

. Aspergillosis

Septic emboli

. Nocardiosis

. Fungal infection:

histoplasmosis,
mucormycosis,

cryptococcosis

. Opportunistic

infections in AIDS
and immunocom-

promised patients

1. Actinomycosis
2. Protozoal infection

3. Helminthic infection

13. Unilateral
hyperlucent lung

(or hemithorax)

. Common causes of

unilateral
hyperlucent
hemithorax, e.g.
foreign body,

mastectomy

1. Poland syndrome

2. Swyer-James syndrome

14. Congenital lung

disease

. Bronchopulmonar

y sequestration

. Congenital

pulmonary airway
malformation

(CPAM)

. Congenital lobar

emphysema

1. Pulmonary hypoplasia

2. Absence (agenesis or
aplasia) of the lungs or
lobes of the lungs

3. Tracheal bronchus and
other abnormal bronchial
branching

4. Congenital

lymphangiectasia
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Medical Knowledge ixﬁ’uﬁ o) ixﬁ’uﬁ ) izﬁﬂﬁ o)
15. Pulmonary . Pulmonary 1. Pulmonary Pulmonary arteriovenous
vascular disorder thromboembolis hypertension malformation
m . Anomalous pulmonary
venous drainage
Scimitar syndrome
16. Thoracic aorta and Superior vena
great vessels cava obstruction
17. Monitoring and Chest drainage 1. Indwelling
support devices tube balloon-tipped
(tubes and lines) . Endotracheal pulmonary arterial
tube and catheter
tracheostomy 2. Intraaortic balloon
tube pump catheter
. Nasogastric tube
. Percutaneous

central venous

catheter

18. Post-operative chest

Pneumonectomy —
Postpneumonecto
my syndrome
Lobectomy —
bronchial
dehiscense
Median
sternotomy —

sternal dehiscence

Heart and lung
transplantation
Retained surgical
materials

(gossypiboma)
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2. CARDIOVASCULAR IMAGING ROTATION

M351/5213iu EPA 1a2 Milestones Y09 Cardiovascular Imaging Rotation

Imaging procedures Minimum 1st year 2nd year 3rd year
requirement (rotation 1) (rotation 2) (rotation 3)

Chest radiographs 100 0-70 0-50 0-50
(CVS)
Coronary 5 0-5 0-5 0-5
CTA/Cardiac CT
Cardiac MRI 2 0-2 0-2 0-2
CT angiography 20 0-10 0-20 0-20
(CTA)
MR angiography 5 0-5 0-5 0-5
(MRA)
Doppler ultrasound 25 0-10 0-15 0-15
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Cardiovascular Imaging
Chest Coronary CTA/MRA Doppler US Cardiac
radiographs CTA/Cardiac MRI
CT
320U Medical ® lo-e ® lo-e ® -6 ® -6 ® lo-
knowledge o

Rotation 1 Level Level Level

0-1 0-1 0-1
Rotation 2 Level | Level | Level Level | Level | Level | Level | Level | Level

1-2 1 1-2 1 1-2 1 1-2 1 1
Rotation 3 Level | Level | Level Level | Level | Level | Level | Level | Level

2-3 2 2-3 2 2-3 2-3 2-3 2 2
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Skills and Medical Knowledge

Rotation 1 Rotation 2 Rotation 3
Skills
Imaging procedure 1. Chestradiographs | 1. Coronary CTA/Cardiac | 1. Cardiac MRI
2. CT angiography CT 2. MR angiography
(CTA) 2. CT angiography (CTA) (MRA)
3. Doppler 3. Doppler ultrasound 3. Doppler ultrasound
ultrasound
Medical : . ;
320U o 320U o 520UM o
Knowledge
1. Imaging 1. Conventional 1. Coronary CTA/Cardiac 1. Cardiac MRI
methods and chest radiograph CT 2. MR angiography (MRA)
positioning, including 2. CT angiography (CTA)
indication, technique for
contraindicatio posteroanterior,
n, techniques, lateral, oblique,
physics and supine,
expiration)
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Medical

320N o 320N o AU o
Knowledge
radiation . Doppler
savings ultrasound
2. Normal . Normal cardiac . Embryology of

anatomy and

physiology

anatomy on
conventional
chest

radiographs

. Cardiac

chambers,
pulmonary

vessels, aorta

. Normal

pulmonary
vasculature on
conventional
chest
radiographs
Pattern of
normal and
abnormal
pulmonary
vasculature on
conventional
chest

radiographs

cardiovascular system

. Imaging anatomy on CT

and MRI
Standard cardiac views
Standard 17 cardiac

segments

. Normal coronary artery

anatomy and myocardial

territory

. Differentiation between

normal and abnormal
anatomy on each cardiac

imaging modality

3. Signs in chest

radiographs

. Double contour

sign

. Bat wing sign

Snowman sign

. Egg-on-a-string

sign

. Boot-shaped

heart

. Walking man sign

2. Scimitar sign
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Medical

Knowledge

U lﬁ'
TAUN o

. Box-shaped

heart

. Figure of three

sign

. Pericardial fat

pad sign
Water bottle

sign

10. Silhouette sign

4. Normal

anatomy of the

arteries and

. Aorta and branches

. IVC, systemic vein,

pulmonary vein and

Body arterial and venous

collateral vessels

veins of the branches
body

. Basic . Normal and abnormal Grading severity of
functional cardiac function. abnormal cardiac function

evaluation of

the heart

. Normal value of cardiac

function and

measurement

. Basic functional

evaluation of the heart

Post-processing cardiac
function

Regional and global left
and right ventricular
function

Left and right heart
chamber sizes and

function.

6. Coronary

artery disease

. Plain film

interpretation of

different stage of

heart failure

Coronary artery
atherosclerosis including
plaque morphology and
assessment of stenosis
severity

Coronary artery stenosis
and acute coronary artery

syndrome

. Anomalous coronary

artery and aneurysm

Indications for assessment
of myocardial viability
Cardiac MRI indications
and characteristic findings
of myocardial ischemia,
myocardial infarction,
acute coronary syndromes
and other causes of

myocardial injury.
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Medical

disease

interpretation of
common
valvular heart
disease

Mitral valve

. Aortic valve

Calcified cardiac
valves
Prosthetic heart

valve

of less common valvular
heart disease

Pulmonary valve

. Tricuspid valve

320U o 32AUM o Uil o
Knowledge
Coronary artery bypass Technique, indication and
graft contraindication and basic
. Myocardial disease principle of stress CMR.

related to coronary artery

disease e.g. infarction

7. Valvular heart . Plain film . Plain film interpretation 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

Other cardiac tumor eg.
Angiosarcoma,
lymphoma

Cardiac MRI indications

tumor and essential pulse
sequences for cardiac
mass
. Approach the cardiac
mass by cardiac CT
and/or cardiac MRI
9. Cardiomyopath Common . Uncommon
y and cardiomyopathy cardiomyopathy/myocardi
myocardial a. DCM al disease
disease b. HCM a. EMF
c. RCM b. Loeffler’s myocarditis
d. ARVD 2. Cardiac T2* for diagnosis

2. Acute myocarditis of myocardial iron

overload
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Medical

536U 0 320N o 36U o
Knowledge
10. Pericardial . Pericardial . Constrictive pericarditis . Congenital absence of
disease calcification . Cardiac tamponade pericardium
. Pericardial . Pericardial mass eg.
effusion Pericardial cyst,
metastasis
11. Congenital . Plain film Segmental approach of . Common post operative

heart disease

interpretation of
common
congenital heart
disease

ASD,VSD,PDA

. TAPVR,TGA

TOF

. Ebstein’s

anomaly

. Basic pattern of

pulmonary

vasculatures

congenital heart disease
by cardiac CT and/or

cardiac MRI

. Common congenital

heart disease
Non-cyanotic CHD eg.
ASD,VSD,PDA,ECCD,

AP window

. Cyanotic CHD eg. TOF,

TGA, TAPVR, Ebstein’s
anomaly

Heterotaxy syndrome

. Coarctation of aorta

Aortic arch anomaly

related to CHD

CHD eg. Palliative
modified Blalock-Taussig

shunt, Fontan operation

. Congenital valvular heart

disease eg. Congenital

aortic stenosis

12. Thoracic and

abdominal

aorta

. Aortic aneurysm

. Traumatic aortic

disease

. Acute aortic

. Coarctation of aorta
. Aortic arch anomalies
. Aortoiliac syndrome

. Aortitis, arteritis

Post operative imaging of

aorta

. MRI evaluation of

coarctation of aorta

syndrome . TEVAR/EVAR
evaluation
13. Pulmonary . Pulmonary . Pulmonary hypertension . Pulmonary arteriovenous
vascular, thromboembolis . Vascular aspect of liver, malformation
peripheral m kidneys, pancreas, small Scimitar syndrome
and visceral . Venous and large bowels . Pulmonary sling
vessel thrombosis . e.g. stenosis, post . Vascular aspect of organ
disorders traumatic vascular transplantation

complication (fistula)
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Medical
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Knowledge
. Acute and chronic
peripheral obstructive
vascular diseases
. Vascular injury
. Venous thrombosis,
venous obstruction
14. Monitoring . Prosthetic heart . Indwelling balloon-
and support valves tipped pulmonary arterial
devices and . Chest drainage catheter
valve tube . Intraaortic balloon pump
prosthesis . Endotracheal catheter
tube and . Cardiac pacemaker and
tracheostomy implantable cardioverter
tube defibrillator

. Nasogastric tube

. Percutaneous

central venous

catheter

15. Doppler

Basic knowledge

. Carotid artery stenosis

Peripheral artery stenosis

ultrasound of Doppler . Renal artery stenosis/ . Venous insufficiency
ultrasound occlusion . Portal hypertension
. Normal Doppler . Venous thrombosis of . Renal transplantation

waveform of

vessels

. Deep vein

thrombosis

. Abdominal

aortic aneurysm

upper limb and central

vein

Liver transplantation

Dialysis access

3. ABDOMINAL IMAGING ROTATION
M351/52135iu EPA 1 Milestones Y99 Abdominal Imaging Rotation (GI, hepatobiliary and

GU)
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Imaging procedures Minimum 1st year 2nd year 3rd year
requirement
(huazulawane
AULD9)
Plain abdominal radiographs 50 20 20 10
Fluoroscopic contrast study
(Esophagography, Upper 10 4 4 2
gastrointestinal study, Small
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, pelvis,
KUB)
MR of the abdomen (upper 10 0 3 7
abdomen, MRCP, whole
abdomen, pelvis, KUB, prostate,
scrotum)
Imaging procedures Minimum requirement (!'%811!5)
Hysterosalpingography 5
Obstetrics ultrasound 30
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Gastrointestinal, Hepatobiliary imaging and Genito-urinary imaging
Plain Fluoroscopy Ultrasound CT Special MRI
radiographs CT*
JEAl ® lo-6n ® -6 ® -6 ® lo-e ® lo- ® lo-
Medical o) o)
knowledge
Resident 1 | Level Level Level Level
1 1 1 1
Resident2 | Level | Level | Level | Level | Level | Level | Level | Level Level
2 1 1-2 1 1-2 1 1-2 1 1
Resident 3 | Level | Level | Level | Level | Level | Level | Level | Level | Level Level
3 2-3 2-3 2-3 2-3 2 2-3 2 1 1-2

Special CT = CT colonography

KU1
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9211 Gastrointestinal (GI) and hepatobiliary imaging

Skills and Medical Knowledge

Resident 1 Resident 2 Resident 3
Skills
Imaging procedures Plain abdominal Fluoroscopy 1. Special CT (CT
radiography (loopography, colonography)
Fluoroscopic fistulography /
contrast study sinugraphy,
(esophagography, cholangiography)
upper GI studies, MRI of abdomen
small bowel series,
barium enema)
Ultrasonography of
abdomen
CT of abdomen
Medical knowledge i%ﬁ’ﬂﬁ ) ﬁzﬁﬂﬁ o izgﬁj?‘l o)
1. Imaging method Plain abdominal Fluoroscopy 1. Special CT (CT
and positioning radiographs (supine (loopography, colonography)
including film of abdomen, fistulography /
indications, acute abdomen sinugraphy,
contraindications, series, decubitus film cholangiography)
limitation, and of abdomen, lateral Color doppler
possible cross table film of sonography of
complications of abdomen) abdomen
each modality Fluoroscopy MRI of abdomen
(esophagography,

upper GI studies,
small bowel series,
barium enema)
Ultrasonography of
abdomen

CT of abdomen
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Medical knowledge s2AUN © 52AUN EAUN o
2.  Normal 1. Alimentary tract:
roentgenographic pharynx, esophagus,
anatomy, stomach, small
common bowel and large
variations and bowel
dynamic 2. Hepatobiliary system
physiology 3. Pancreas and spleen
4. Abdominal wall,
peritoneal cavity,
mesentery and
omentum
3. Pathologic
images of liver
3.1 Congenital Common abnormalities
abnormalities (such as simple cysts,
polycystic liver diseases,
etc.)
3.2 Inflammatory Common inflammatory/ Other inflammatory/ - Rare inflammatory

process

infectious process (such
as pyogenic and amebic

liver abscess, etc.)

infectious process (such
as parasitic abscess,

hepatitis, etc.)

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

Rare vascular diseases
(such as telangiectasia,

etc.)
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Medical knowledge

2N o

venous outflow

obstruction, etc.)

3.6 Neoplasms and

neoplastic-like

Common neoplasms

(such as cavernous

Other neoplasms and

neoplastic-like lesion

- Rare neoplasms and

neoplastic-like lesion

lesions hemangioma, (such as adenoma, focal (such as lipomatous
Hepatocellular nodular hyperplasia, tumor, angiosarcoma,
carcinoma, hepatic nodule in sarcoma, pseudotumor
cholangiocarcinoma, cirrhosis, fibrolamellar inflammation, etc.)
metastasis, etc.) carcinoma, transient - Atypical or unusual
hepatic attenuation pattern of common
difference, etc.) diseases
3.7 Liver Pre - and post-
transplantation transplantation evaluation

4. Pathologic
images of
gallbladder and

bile duct

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
chlangiohepatitis,

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)
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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, Post-operative
cholelithiasis complications
5. Pathologic
images of
pancreas
5.1 Embryology/ Annular pancreas Fusion abnormalities Agenesis/hypoplasia

normal anatomy/
congenital

anomalies

(pancreatic divisum)

5.2 Inflammatory

Acute pancreatitis

Acute pancreatitis with

Uncommon conditions

disease classification, and (such as autoimmune
chronic pancreatitis pancreatitis)
5.3 Tumor Common tumors (such as | Other tumors (such as Rare tumors (such as rare

adenocarcinoma, etc.)

common cystic tumors of
pancreas, neuroendocrine

tumor, etc.)

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.)
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v A
ITAUN o

- 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

Common congenital

Other congenital

Rare congenital

abnormalities abnormalities abnormalities abnormalities
7.4 Trauma Blunt and penetrating
injuries

7.5 Miscellaneous

- Diverticular disease

- Foreign bodies

- Post operative

- Gut obstruction - Motility disorder evaluation and
- Vascular diseases complications
- Polyposis syndrome - Chronic idiopathic
- Intussusception intestinal
pseudoobstruction
8. Pathologic
images of
abdominal wall,
peritoneal
cavity,
mesentery and
omentum
8.1 Abdominal wall |- Hematoma/abscess - Common types of - Rare types of hernia

- Common neoplasms

(such as lipoma, etc.)

hernia
- Uncommon neoplasms

(such as desmoid

(such as internal hernia,
etc.)

- Rare neoplasms (such

tumor, etc.) as metastasis, sarcoma,
etc.)
8.2 Peritoneal cavity |- Supramesocolic and Pathway of metastatic Lymphocele

inframesocolic

compartment

tumor spreading

- ]
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- Distribution of ascetic
fluid
- Intraperitoneal

hematoma/abscess

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

9. Miscellaneous

9.1 Abnormal air

- Pneumoperitoneum
- Gut obstruction

- Paralytic ileus

- Retroperitoneal air

- Pneumatosis intestinalis

- Air in portal vein,
aerobilia

- Volvulus

- Emphysematous

infection

9.2 Abnormal fluid

Ascites,
hemoperitoneum, fluid

collection

9.3 Diseases
secondary to or
associated with

diseases of

- alimentary tract

- hepatobiliary system

- pancreas and spleen

- abdominal wall,
peritoneal cavity.
Mesentery and

omentum
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32UV Genito-urinary imaging (GU)

Skills and Medical Knowledge

Rotation 1 Rotation 2 Rotation 3
Skills szt o sz 52U o
Imaging Plain KUB CT of KUB system 1. MRI of KUB system
procedure Radiograph CT of adrenal glands 2. MRI of adrenal glands
Ivp CT of the pelvic organs | 3. CT and MRI of the
Cystography, Scrotal Ultrasonography retroperitoneum
Urethrography and Ultrasound female
VCUG pelvis (transabdomen)
Ultrasonography of
KUB system
U o

1. MRI of prostate gland
MRI of female genital

organs

v
ITAUN o

1. Hysterosalpingography

2. Antegrade/Retrograde
Pyelography

3. Transrectal/Transvaginal
[N

4. Penile ultrasonography

5. MRI of female pelvic
floor

6. MRI of scrotum and
penis

7. PET-CTin

genitourinary system
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Knowledge
1. Imaging Plain KUB Ultrasonography for Indications,
methods and radiographs male and female genital contraindications,

positioning

- Indications and
contraindications
- Techniques and
Positioning
Contrasted
Uroradiology (IVP,
Pyelography,
cystography,
urethrography,
hysterosalpingograp
hy)
- Indications and
contraindications
- Techniques 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

organ (transabdominal

us)

- Indications and
contraindications

- 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

techniques and
protocols of the
following MRI
examinations
- MRI for female
genital organs
Indications,
contraindications,
techniques and
protocols of the
following MRI
examinations
- MRI for scrotum
and penis
- MRI for female
pelvic floor
Transvaginal/Trans
rectal US
Penile
ultrasonography
PET / Molecular
imaging in GU
oncology

- PET/CT scan
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Knowledge

v
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Urography, CT
for renal mass,
CT stone)

- CT for Adrenal
Glands (wash-out
protocol)

- CT for Pelvic
organ

- CT Cystograghy

2.

Normal

anatomy and

physiology

3.

4.

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

Normal imaging
anatomy of kidney and
urinary system on MRI
Normal imaging
anatomy of prostate
gland and seminal
vesicles on MRI
Normal imaging
anatomy of female
genital tract on MRI
Normal imaging
anatomy of adrenal
gland on MRI

Normal imaging of the

retroperitoneum on MRI

Normal imaging
anatomy of
scrotum and penis
on MRI

Normal imaging
anatomy of pelvic
floor on MRI
Normal imaging
anatomy of female

urethra on MRI
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Medical

R.

. Normal imaging

anatomy of adrenal
gland on
- Ultrasonography
-CT

. Normal imaging of

the retroperitoneum
on
- Ultrasonography
- CT

ICAUN o ITAVN AUN o
Knowledge
- Hysterosalpingog
raphy
- Ultrasonography
-CT

3. Kidney and

Urinary tract

Stone, Urinary tract
obstruction and
nephrocalcinosis
Infection and
Inflammation
- TB
- Bacterial
Renal cystic
diseases
- Simple cyst
- Multilocular
cyst
- Parapelvic cyst
Neoplastic disease
a. Benign tumors
- Angiomyolipo
ma
b. Malignant

tumors

Renal cystic diseases
a. Medullary sponge
kidney
b. Multicystic kidney
c. Polycystic disease
- Autosomal
dominant
polycystic
kidney disease
Neoplastic disease
a. Benign tumors
- Oncocytoma
- Multilocular
cystic
nephroma
b. Malignant tumors
- Lymphoma
- Metastasis
Infection and

Inflammation

Renal vascular
disease

- Aneurysm
- Stenosis

- Fistula

= Occlusion

- Malformation
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Medical
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Knowledge

- Renal cell - Xanthogranulo
carcinoma matous

- Urothelial pyelonephritis
cell CA of - Post radiation
renal pelvis, change
ureter, and Papillary necrosis
bladder Calyceal diverticulum

Trauma (Grading
according to the
American
Association for the

Surgery of Trauma:

Common congenital
anomalies of kidney and

urinary tract system

a. Anomalies in

number

AAST) - renal agenesis

- Renal injury - supernumerary

- Ureteric kidney
injury b. Anomalies in size

- Bladder and form
rupture - Hypoplasia

= Urethral - Hyperplasia
rupture - 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

R.
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Knowledge
- Anomalies of renal
pelvis, ureter and
urethra
- Ureteropelvic
junction obstruction
- Duplication of pelvis
and ureter
- Retrocaval ureter
- Ureterocele
- Patent urachus
- Vesicoureteral reflux
8. Nephroptosis
9. Miscellaneous
- Neurogenic bladder
- Vesico-vaginal fistula
4. Male Genital | 1. Normal imaging 2. Pathology of male 1. Pathology of male
Organs anatomy of male genital tract genital tract
genital organs a. Scrotum and testis a. Prostate gland
- Infection and seminal
- Torsion vesicle
-  Trauma - Benign
- Tumor prostatic
- Varicocele hyperplasia
- Microlithiasis - Prostatic
cancers
5. Female 1. Normal imaging 2. Pathology of female 1. Pathology of
Genital anatomy of female genital tract female genital tract
Organs genital organs a. Uterus and cervix a. Uterus and
- Adenomyosis cervix
- Benign tumor: - Malignant
myoma tumor: CA
- Congenital corpus, CA
anomalies: cervix
Mullerian duct - Mullerian
anomalies duct

@ J o v aa aa o
Wﬁﬂq%iﬂﬁﬂﬂﬂﬂimmﬂﬂﬂi%ﬂ?ﬁ?uﬁﬁﬂiiﬁ?ﬂfJTJ‘L!TIﬂEJ 2561 145



Medical

Knowledge
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- Hydrosalpinx
and tubal
occlusion

b. Ovary and adnexa
- Ovarian cysts:
endometriomas,
functional cyst
- Torsion

- Infection

anomalies
finding on
MRI
b. Ovary and
adnexa
- Benign tumor
- Malignant

tumor

6.

Adrenal

gland

. Normal imaging

anatomy of adrenal

gland

. Pathology of adrenal

gland

- Adrenal adenoma

Tumor and non-tumor

of adrenal gland

- Adrenal hemorrhage

- Adrenal cyst

- Adrenal hyperplasia
- Pheochromocytoma
- Myelolipoma

- Adrenocortical

carcinoma

Infection of adrenal
gland
- Histoplasmosis

- TB

7.

Retroperiton

cum

Pathology of the

retroperitoneum

a. Retroperitoneal
fibrosis

b. Pelvic lipomatosis

Retroperitoneal Tumor

8.

Obstetric

Confirm
intrauterine
pregnancy
Confirm fetal

viability
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Medical 0

= = v A
ICAUN o ITAVN AUN o
Knowledge

3. Determine
presentation
4. Identify placental
site
5. Identify
abnormalities and
complica-tions
- Missed and
Incomplete
abortion
- Ectopic
pregnancy
- Molar
pregnancy

- Placenta previa
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4. MUSCULOSKELETAL IMAGING ROTATION

M351/s5213iu EPA uag Milestones Y99 Musculoskeletal Imaging Rotation

Imaging procedures Minimum requirement 1st year 2nd year 3rd year
(rotation 1) (rotation 2) (rotation 3)
mldeana 14
AT Bau3

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

Musculoskeletal Imaging
Plain radiographs UsS CT MRI
3EA ® lo-en ® lo-en ® lo-en ] lo-en
Medical
knowledge
Rotation 1 Level 1 - Level 1 - Level 1 - - -
Rotation 2 Level 2 | Level 1 Level Level 1 Level Level 1 Level 1 Level 1
1-2 1-2
Rotation 3 Level Level 2 Level Level Level Level Level Level
2-3 2-3 1-2 2-3 1-2 2-3 1-2
HU8LTHA
- a

% Y o w 1 v o o
Medical knowledge 520U o 111009 Hnnudfyuaznutos Faunndlszdru

fosaninnsnaitane laaeniod
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a wa . . 9y
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Skills and Medical Knowledge

Contraindications

of each modalities

bones and joints

joints

2.  CT of bone and

joints

3.  MRI of bones and

joints

2.

Rotation 1 Rotation 2 Rotation 3
Skills 536U 0 SR o 52U o
Imaging 1. Plain radiograph Plain radiograph 1. Plain radiograph
procedure - Conventional plain film Special and specific Recognize the subtle
of bone and joint positioning of bone findings and
and joint integrates the
Recognizes the errors information for
in image acquisition appropriate diagnosis
(mal-positioning and and further
artifacts) investigation
Ultrasonography 2. Ultrasonography
CT 3. CT
MRI 4. MRI
Recognize normal Design and adjust
MRI anatomy MR protocol.
Understand the proper
MR protocol
Medical Knowledge sy o seUi o e o
Indications & Plain radiographs of 1. US of bones and 1. MRI of bones and

joints

MR arthrogram

Principal

physiology

Physiology of bone

and joints

1. Bone metabolism
and calcium

homeostasis

Normal imaging

Spines and pelvis

1. Normal variation

anatomy Upper and lower 2.  Bone marrow
extremities
Degenerative Degenerative disease | 1.  Diffuse idiopathic
disease of spinal column skeletal
hyperostosis
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Medical Knowledge 5200 o wﬁuﬁ o izéﬁj‘ﬁ o
Degenerative disease | 2. Calcification and
of extraspinal sites ossification of
spinal ligament and
tissue
5. Trauma and Concept and 1.  Common 1. Interpretation
sport injury terminology classification internal
Physical injury: spine | 2. Understand derangement of the
Physical injury: common joints.
extraspinal site mechanism of 2. Physical injury:
injury muscle and tendon
injury
6. Bone and soft Basic approach to 1. Diagnosis of 1. Diagnosis of tumor
tissue tumors bone tumor. common benign liked condition and
and malignant bone tumor related
tumors. condition.
2. Diagnosis of
common benign
and malignant soft
tissue tumor
7. Infection Pathophysiology of 1. CTand MRI 1. CTand MRI
infection of bone and findings of bone findings of bone and
joint and joint infection joint infection
Radiographic findings | 2. US, CT and MRI 2. US, CT and MRI
of bone and joint findings of soft findings of soft
infection tissue infection tissue infection
3. Spondylodiscitis
8. Hematopoietic 1. Thalassemia 1. Plasma cell dyscrasia
and marrow 2. Hemoglobinopathy and dysgammaglo-
diseases and other anemias bulinemia
3. Bleeding disorders |2. Lymphoproliferative

: Hemophilia
: Bleeding diatheses

and hemangioma

and myeloproli-

ferative disorders

: Leukemia

: Lymphoma
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Medical Knowledge izé’uﬁ o) wﬁuﬁ C) izéﬁj‘ﬁ (o)
9. Inflammatory 1. Rheumatoid arthritis 1. Connective tissue Mixed connective
diseases 2. Spondyloarthropathies disease tissue disease and
3. Crystal-induced and :SLE collagen vascular
related disease: gout, : Systemic sclerosis overlap syndromes
CPPD, HAD : Dermatomyositis, : Rheumatic fever
polymyositis and other Hemochromatosis
inflammatory Other crystal-
myopathies induced disease:
amyloid deposition
10. Metabolic and 1. Osteoporosis Osteomalacia
endocrine 2. Parathyroid Paget’s disease
diseases disorders and renal Thyroid disorder
osteodystrophy Other disorders of
endocrine glands
11. Diseases due to 1. Steroid induced Atypical femoral
medications and disorders fracture
chemical : Osteoporosis Fluorosis
agents : Osteonecrosis Lead poisoning
: Neuropathic-like Other medications
articular and chemical agents
destruction
12. Congenital and 1. Developmental Spinal anomalies
developmental dysplasia of the hip and curvature
skeletal
conditions
13. Miscellaneous 1. Osteochondrosis 1. Osteonecrosis Radiation change

2. Fibrous dysplasia,
neurofibromatosis
and tuberous
sclerosis.

3. Perthes disease
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5. NEUROIMAGING ROTATION

M351/5213iu EPA 1ag Milestones U049 Neuroimaging Rotation

d‘ Y Vv
1. 330 cases NlAisau3
Imaging procedures Minimum 1st 2nd 3rd
requirement year/Rotation 1 year/Rotation 2 year/Rotation 3
(In-training
accumulative
cases)
CT of the Brain (019
A391 I 0 ADNIINMITIF 100 50-100 0-50 0-50
MPIHINETLAVN o)
CT of the Spine (N3
A391 I 0 ADMIIMITIF 5 0-5 0-5 0-5
INYNININYTEAVN o)
CT of the Head and Neck
(MINTINNTOHADMT
o e 30 0-30 15-30 0-15
N1TITINGIUINYTEAL
N )
MRI of the Brain (N3
A391 I 0 ADMINMITIF 50 0-50 20-50 0-30
INYNININBTEAVN o)
MRI of the Spine (N3
A391I0HADMITNINTF 20 0-20 10-20 0-10
INYNININBTEAVN o)
MRI of the Head and
Neck (M3ATIIHI O
. Y an 20 0-20 0-20 0-20
HADNIINTIAINN
an o w4
MUINYTLAUN o)
Plain Radiograph of the
Skull/Face/Spine (N3
. . o 100 0-100 0-100 0-100
ATV IBNADNIITNING I
ININUINYTLAUN o)
Advanced CT Imaging
. . 10 0-10 0-10 0-10
(MINTINITONHADNT
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Imaging procedures Minimum 1st 2nd 3rd
requirement year/Rotation 1 year/Rotation 2 year/Rotation 3
(In-training
accumulative
cases)
NN IMINIReTEAY
7 o)
Advanced MR Imaging
(MINTIINIDHADNT
o 20 0-20 0-20 0-20
NIINTINYNIUIRNYTEAY
f o)
Myelogram and/or CT
myelogram (N13§1379
. . o 5 0-5 0-5 0-5
NIDUADNITNIIITING
AUINYTLAVUN o)
Sialogram (N13A57913©
fAnnInsI@Imen 3 0-3 0-3 0-3
INETZAUN o)
Sonogram of the Neck
(MINTIINIDHADMNT
o 10 0-10 0-10 0-10
NIINTINYNIUINYTEAY
f o)
NN
- a

v v
v v A s v A

A @ aAa aa o =2 A
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v A o
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a o o = A A
RYINU ﬁﬂ’lﬂuﬁ\]ﬂﬂﬂiuﬂlﬁ@ﬂ

2. Milestones M3UZINUIZAVANYNINIAEITIN

Neuroimaging
A G A
N13IAIIVTiIID N13AIIVTIID NIANIIVHIIDHIADNI
U w A U v A v Aa aAa U
HADNIININIIG HKAONIINING NNINAINY1IUINY

v %]

IneMHINYSTAVN | IneIHaDYTTAL

=h.
on
%
:e
=

8

o (CT of the Brain) lov (Advanced CT

(CT of the Head and | Imaging, Advanced
Neck, CT of the MR Imaging, MRI of
Spine, MRI of the the Head and Neck,

Brain, MRI of the Myelogram and/or CT

Spine) myelogram, Sialogram,
Sonogram of the Neck)
529U Medical oR0) 0= -
knowledge
Rotation 1 Level 1
Rotation 2 Level 2 Level 1
Rotation 3 Level 3 Level 2 Level 1

(% Y o w 1 v o o
Medical knowledge 52AUT o 111009 Hnnudryuaznutos Faunndlszdr1u
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Medical knowledge 530UH o 1118949 Tsannueoni1szay o ualinud ATy &9
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Brain, MRI of the Spine
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Imaging, Advanced MR Imaging, MRI of the Head and Neck, Myelogram and/or CT myelogram,
Sialogram, Sonogram of the Neck
mslszitiuszaudnen nIassud iy Rotation 3 921lsziiuniniszaumsaives

J o @ [ a aa { o @ .
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£14 minimum requirement

3. Skills and Medical Knowledge

Skills
Aa = o . Y
ﬂ1§1]‘i$!3»11»! ﬂﬁzlﬂuﬂﬂﬂﬂTWIﬂﬂﬁ’JMﬂTN Milestone (U® 2)
Rotation 1 Rotation 2 Rotation 3

Imaging 1. CT of the Brain 1. CTofthe Headand | 1. Advanced CT
procedure Neck Imaging

2. CT of the Spine 2. Advanced MR

3. MRI of the Brain Imaging

4. MRI of the Spine 3. MRI of the
Head and Neck

4. Myelogram
and/or CT
myelogram

5. Sialogram

6. Sonogram of the

Neck
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Medical Knowledge

msilszdiu

msaoulsziuszaunug

Rotation 1

Rotation 2

Rotation 3

1. Basic and Advanced

Instrumentation

Principles of
imaging
techniques of
plain
radiograph,
CT, MR,
myelogram,
sialogram and
sonogram
Positioning in
plain
radiograph
Imaging
examination
protocoling in
CT and MRI
Safety
considerations
and patient
management
focusing on
radiation
safety

and usage of
contrast agent
and related

issues

2. Normal anatomy and

physiology

Normal anatomy

and physiology,
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Medical Knowledge

Msdszidiy msdoulsziliuszauaug
Rotation 1 Rotation 2 Rotation 3
including normal
anatomical
variants of
1. Brain and
skull
2. Head and
neck
3. Spine
3. Abnormal 1. Basic Advanced knowledge Congenital
conditions/Diseases of knowledge of of traumatic brain anomalies of the
the brain traumatic injury brain
brain injury Advanced knowledge Inborn error of
2. Basic of stroke metabolism of
knowledge of Advanced knowledge the CNS
stroke of intracranial Advanced
3. Basic infection neuroimaging
knowledge of Basic knowledge of Advanced
intracranial intracranial tumors and knowledge of
infection tumor-like conditions intracranial
Basic knowledge of tumors and
metabolic-toxic brain tumor-like
conditions conditions
Basic knowledge of Advanced
neurodegenerative knowledge of
diseases metabolic-toxic

Acquired white matter

brain conditions

disease Advanced
Epilepsy knowledge of
1% = 4 o 9 v A aa [
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Medical Knowledge

Msdszidiy msdoulsziliuszauaug
Rotation 1 Rotation 2 Rotation 3
neurodegenerati
ve diseases
7. Related
knowledge of
neuro-nuclear
medicine
4. Abnormal 1. Common diseases* of 1. Rare diseases of
conditions/Diseases of the orbit the orbit
the head and neck 2. Common diseases* of | 2. Rare diseases of
the paranasal sinuses the paranasal
3. Common diseases™ of sinuses
the neck 3. Rare diseases of
4. Common diseases* of the neck
the base of skull 4. Rare diseases of
5. Common diseases* of the base of skull
the temporal bones 5. Rare diseases of
6. Common diseases™ of the temporal
the facial bones bones
* focusing on 6. Rare diseases of
infectious/inflammatory the facial bones
conditions, tumor and
tumor-like
conditions and
traumatic conditions)
5. Abnormal 1. Common diseases of 1. Rare diseases of

conditions/Diseases of

the spine

the spine and spinal

cord

the spine and

spinal cord
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6. INTERVENTIONAL NEURORADIOLOGY ROTATION

35152131 EPA 11a2 Milestones U049 Interventional Neuroradiology Rotation

Imaging procedures

Minimum requirement

Y o Y YA v

Tamdianimes 1ai3au3
Diagnosis cerebral angiography 2 10
Treatment or embolization - 5

procedures

Skill in procedure Minimum requirement
Y [ [ v A
M351)e9NUeUATIBINSIA Level 3
o W axy dy
ﬂ?i‘]/l'l'ﬂﬁi‘lﬂ?iiﬂﬂﬂ]‘ﬁﬂﬁ@ﬂl%@ Level 1
WA0M3 Femoral puncture and closure Level 3
WADNT Diagnosis cerebral angiography Level 3

Medical Knowledge milestone

Level 1 Level 2 Level 3 Level 4
® Make core observations, ® Make secondary | ® Provide accurate, focus | ® Make subtle
formulates differential observations, and efficient observation
diagnoses and recognizes narrow the interpretations ® Suggest a single
critical findings differential ® Prioritizes differential diagnosis when

® Differentiates normal from
abnormal
® Demonstrates basic

understanding of cerebral

vascular anatomy L

diagnosis and
describe
management
options
Demonstrates
understanding of
variant cerebral
vascular
anatomy and
basic

intracranial-

diagnoses and
recommends
management

® Demonstrate
understanding
anatomical/pathological
findings correlation
between angiography
and other image

modalities

appropriate

® [ntegrates
current research
and literature
with guidelines
to recommend

management
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Medical Knowledge milestone

Level 1 Level 2 Level 3 Level 4
extracranial
anastomosis
Medical knowledge Minimum requirement

Neurovascular anatomy

® Normal neurovasc

image modalities

ular anatomy

® Common variant neurovascular anatomy

® Common intracranial-extracranial anastomosis

® Anatomical - Pathological correlation and correlate with other

Traumatic vascular injury

® Arterial dissection
® Pscudoaneurysm

® (arotid-cavernous

sinus fistula

Arterial occlusive disease

® Etiology

- Embolic
- Watershed
- Hypoxic/anoxia

- Dissection

- Atherosclerosis

- Thromboemboli
- Spontaneous dis
- Ateritis

- Moya Moya

- Takayasu

- FMD

- Occlusion large vessel/small vessel

® Strategies for imaging

® Common cause of intracranial stenosis/occlusion

Sm

section

Acute ischemic stroke

® [maging interpretation of AIS
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Medical knowledge Minimum requirement

- Non contrast CT
- CTA
- CTP
- MRI
® Suggest management of AIS

® Endovascular treatment of AIS

Cerebral aneurysm ® Etiology of non-traumatic subarachnoid hemorrhage
® Complication of SAH
® Type of intracranial aneurysm

- Berry aneurysm

- Giant aneurysm

- Fusiform aneurysm

- Dissecting aneurysm

- Infectious aneurysm

Cerebral vascular malformation ® [Etiology of non-traumatic intracranial hemorrhage
® Type of cerebral vascular malformation

- Capillary telangiectasia

- Cavernous malformation

- Developmental venous anomaly

- Arteriovenous malformation

- Dural arteriovenous fistula

- Vein of Galen aneurysmal malformation

® Treatment modality for cerebral AVM

Common vascular neoplasm ® Meningioma
® Juvenile angiofibroma
® Paraganglioma

® Hemangioblastoma

Spinal vascular disease ® Normal spinal angiogram
® Spinal cord AVM

® Spinal cord AVF
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Medical knowledge

Minimum requirement

® (Cavernoma

® Spinal cord ischemic and infarction

Technical Skill Milestone — Diagnostic Cerebral angiography

Level 1

Level 2

Level 3

Level 4

1 4 [}
o alaginsaiiloniu
FaauazaauaLla
33598
o W A
iaans lagislaoa

&
15D

9y
o Iy fluoroscope

81NN T
MAHADNS
femoral puncture

1ag closure Iaal

o Ifimailaoan

1315970819
T Y
MAADNIT

femoral puncture

® goudswau,iam

1A A =
N3 /Hile nioou

a A d‘
uuanelfiiaie
Yparudunsrennsad

A Yo o
ﬁ@ug«lauﬂlwmwmmi

a y 1 & 0 7 9 v
on1lsrevouarlunsm 910156 1% Uag closure A18Y femoral puncture LaE
o o o A [}
NaANNIg, ANUSUINTD G]HL'E]\?IQEJ[I?J@EN closure
Y ~ 1 = Yo o A 0o w . .
NNICINTNEDUND BIYLYVIao Gl’Wﬂn!ugLnWiﬂ MHYMDNIT diagnostic
a 2 as 9 o I 9 1 ! A .
NAYULAZITNM Y9N Wudrelums IV QD cerebral angiography
Y o o W = 79 Y
NNIZUNTNHDU MUODNIT NMUADNIT Tﬂﬂilf’ﬂiﬂﬁﬂslﬂ
diagnostic cerebral diagnostic cerebral MuuzimIeFIuiae
. . 5 I Y
angiography angiography Tawil GG
a’ul v 9 o
ATIINY 019138 [N ﬁﬂﬂiﬂsl‘ﬁfniiﬂ'm
o ] A
ANZUNTNFOU Auugimse ANZUNTAFOUIN
[} =)
91 femoral WIYHVO0 femoral puncture A
Y
puncture 18 amnsnlims AULDY
fusnenilie FnH
axy [ 9
ADNITTINH AIITHUNTNEDU
¥
osdula 910 femoral
=
puncture Tagil
9 Y
910138 I
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AUUSUINTD
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Usziivedatios Level 3
3. mstszuinyzmsviinans 1181989auenans Evaluation form for diagnostic

cerebral angiography
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] Level 2: mmsaﬂﬁﬂ’aqmiuﬁmmi Diagnostic cerebral angiography W3ty
A

Aaa [ 9 [] Y ,3 4
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] Level 3: a1u1301 f] Tanuluaons Diagnostic cerebral angiography t Y3
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7. PEDIATRICS IMAGING ROTATION

M351/5213iu EPA 1 Milestones U049 Pediatrics Imaging Rotation

Imaging procedures Minimal 1st 2nd 3rd
requirement* year year year
(rotation 1) | (rotation 2) | (rotation 3)
1. Plain 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 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
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Imaging procedures Minimal 1st 2nd 3rd
requirement® year year year
(rotation 1) | (rotation 2) (rotation 3)
5. MRI
- Brain 10 1-2 2-4 3-4
- Spine 5 1-2 2-3 2-3
- Body 3 - 1-2 1-2
sqnemn 1 Case A& 10z 1801w vio &30}
msswanulszaumsassauioingihe Portfolio
1st year UM 2nd year UM 3rd year U
(ND* (N2)* (N3)*
PF v 29-48* v 44-63 v 48-65
FLU v 27 v 4-9 v 10-16
US 4 4-11 v 10-19 v 13-22
CT v 37 v 6-9 v 9-12
MRI v 2-4 v 59 v 6-9
(ND)* (N2)* (N3)* = Suaufiumngiss s I8 nsnuaz M e eudnindile
Pediatric Imaging
Plain CT US Fluoroscopy MRI
radiographs
3201 Medical ® lo-en ® lo-on ® lov-n ® lo-n ® lo-en
knowledge
Rotation 1 Level Level Levell
1 1
Rotation 2 Level | Level | Level | Level | Level | Level | Level | Level | Level
1-2 1 1-2 1 1-2 1 1-2 1 1
Rotation 3 Level | Level | Level | Level | Level | Level | Level | Level | Level
2-3 2-3 2-3 2 2-3 2 2-3 2 1
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Skills and Medical Knowledge

Group A Group B Group C
(1St Rotation) (2le Rotation) (3rd Rotation)
Skills
Imaging
Procedures
Knowledge
1. Chest and 1.1 Imaging Modalities
airways - Plain radiograph, CT Ultrasound, HRCT, MRI
fluoroscopy Laryngeal web,
1.2 Upper Airway Foreign body, laryngomalacia
- Thyroglossal duct cyst, acquired subglottic Subglottic
- Tonsillar enlargement, stenosis hemangioma
adenoidal Cystic hygroma, Langerhans cell

1.3

hypertrophy, croup,

epiglottitis

Chest

choanal atresia ,
tracheomalacia,
bronchomalacia,
branchial cleft cyst,
juvenile
angiofibroma,

laryngeal papilloma

histiocytosis
mesenchymal
sarcoma
primary lung

neoplasms
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Group A Group B Group C
(1St Rotation) (an Rotation) (3rd Rotation)
- Congenital Tuberculosis,
diaphragmatic hernia, Pneumocystis
pulmonary agenesis, infection, fungal
pulmonary hypoplasia infection, AIDS,
- Neonatal pneumonia, and bronchiectasis
bacterial pneumonia, Venolobar
viral pneumonia, - syndrome, tracheal
Hyaline membrane bronchus,
disease, transient bronchial atresia,
tachypnea of the bronchopulmonary
newborn, foregut
bronchopulmonary malformation,
dysplasia, meconium metastatic lung
aspiration syndrome, neoplasms
persistent fetal Cardiogenic and
circulation, air leak non-cardiogenic
- Pleural effusion, pulmonary edema
complications of tubes Airway foreign
and lines unique body
problems in the Mediastinal
neonate neoplasms
2. Gastrointestinal | 2.1 Imaging Modalities
System - Plain radiographs, Ultrasound, CT - MRI
upper GI study,small Barium swallowing, - GI follow through

2.2

bowel follow through,
barium enema, air
enema

Biliary System
Biliary atresia,

neonatal hepatitis

loopography
Choledochal cyst,
cholelithiasis,
Hydrops of the
gallbladder

wandering spleen
Cystic fibrosis
Swallowing
dysfunction

Corrosive ingestion
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Group A Group B Group C
(1St Rotation) (an Rotation) (3rd Rotation)
2.3 Liver Mesenchymal - Hernia, intestinal
- Abscess hamartoma, hepatic lymphangiectasia,

24

2.5

2.6

2.7

2.8

2.9

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
Malrotation; duodenal,
jejunal, and ileal
stensois and/or atresia
Meconium ileus
Midgut volvulus,
necrotizing
enterocolitis, ischemic
bowel,
intussusceptions
Colon

Imperforate anus,

appendicitis

hemangioma,
hepatoblastoma,
metastases
Lymphangioma,
lymphoma,
leukemia
Congenital
anatomic
abnormalities
Gastroesophageal
reflux (guideline of
investigation)
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

Henoch-Schonlein
purpura (guideline of
investigation)

- Colonic atresia,

polyp
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Group A Group B Group C
(1St Rotation) (an Rotation) (3rd Rotation)
- Hirschsprung disease, diverticula,
meconium mesenteric and
plug/neonatal small omental cysts;
left colon syndrome lymphoma
2.10 Miscellaneous Lines Duplication,
and catheters lymphoma
- Umbilical arterial
catheter, umbilical
venous catheter
2.11 Pneumoperitoneum
- Signs on plain
radiograph
3. Genitourinary 3.1 Imaging Modalities
system - Plain radiograph, CT, MR MRU
VCUG, ultrasound Multicystic Nephrogenic rest
3.2 Kidneys dysplastic kidney, Congenital adrenal
- Ureteropelvic junction agenesis, hyperplasia
obstruction, hypoplastic kidney, Primary megaureter
duplication ectopia, cystic renal Fusion anomalies of
- Acute pyelonephritis, disease the Mullerian ducts
reflux nephropathy Wilms variants
- Wilms Multilocular cystic

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

3.3 Adrenal Gland

- Neuroblastoma

nephroma,
leukemia,
lymphoma,
mesoblastic
nephroma
Nephrocalcinosis,
renovascular

hypertension
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Group A Group B Group C
(1St Rotation) (an Rotation) (3rd Rotation)
3.4 Bladders, Ureters, and Adrenocortical
Urethra neoplasm,
- Posterior urethral hemorrhage, adrenal
valve, ureterovesical calcification
junction obstruction, Urachal
ureteral duplication, abnormalities,
ureterocele Prune belly
- Urinary tract infection, syndrome, cloacal
including the guideline anomaly, urologic
of investigation sequale of ano-
- Vesicoureteral reflux, rectal anomalies
neurogenic bladder Rhabdomyosarcoma
3.5 Male Genital Tracts
- Testicular torsion, Germ cell tumor,
epididymitis/orchitis undescended testis,
3.6 Female Genital Tracts rhabdomyosarcoma
- Congenital vaginal Germ cell tumors,
occlusion rhabdomyosarcoma
- Ovarian cysts
(including torsion)
4. Neuroradiology | 4.1 Imaging Modalities
- Plain radiographs, MR - MRA
ultrasound, CT Convolutional - Congenital dermal

4.2

43

Skull

Caput succedaneum,
subgaleal hemorrhage,
cephalohematoma,
fractures

Spine

marking, wormian
bone

Premature
craniosynostosis,
lacunar skull,
Langerhans cell

histiocytosis,

sinus

- Absence or
hypoplasia of the
odontoid, os
odontoideum,
segmentation

anomalies,
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spondylitis
4.4 Brain
- Holoprosencephaly,
anomalies of the
corpus callosum,

hydranencephaly,

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

(including leukemia

Group A Group B Group C
(1St Rotation) (an Rotation) (3rd Rotation)
- VATER association, metastatic - Kippel-Feil
discitis, tuberculosis neuroblastoma anomaly, Sprengel

deformity, butterfly
vertebrae, spinal
dysraphism,
diastematomyelia,
sacral agenesis

(including caudal

Dandy-Walker and lymphoma), regression syndrome)
malformations scoliosis, - Acute disseminated
- Bacterial infections, sacrococcygeal - encephalomyelitis(A
- Hypoxic/ischemic teratoma DEM)
injury in the newborn - Leukodystrophy
(germinal matrix
hemorrhage
- periventricular
leukomalacia
4.5 Spinal Cord
- Myelomeningocele, Chiari
meningocele, malformations,
lipomyelomeningocele cephaloceles,
, tethered cord, aqueductal stenosis
intradural lipoma, Migrational
hydrosyringomyelia disorders
Tuberculous
infections, viral
infections
(encephalitis),
TORCH infections,
AIDS
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Group A

(1St Rotation)

Group B

(an Rotation)

Group C

(3rd Rotation)

Neurocutaneous
syndromes, vein of
Galen malformation
Posterior fossa
tumors,
supratentorial
tumors

Venous sinus
thrombosis
Diastematomyelia,
dermal sinus
Neurofibroma,
astrocytoma,
ependymoma,

metastases,

5. Cardiovascular

System

5.1 Imaging Modalities
- Plain radiographs

5.2 Congenital heart

disease with decreased
pulmonary blood flow

- Tetralogy of Fallot

5.3 Cyanotic congenital

heart disease with
increased pulmonary

blood flow

5.4 Acyanotic congenital

heart disease with
increased pulmonary
blood flow

- ASD, VSD, PDA

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

MRI

Tricuspid atresia,
pulmonary atresia
with intact ventricular
septum

Truncus arteriosus
Hypoplastic left heart
syndrome

Marfan syndrome,
Takayasu aortitis
Kawasaki disease
Glenn shunt, Blalock-
Taussig shunt,

Norwood procedure,
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Group A

(1St Rotation)

Group B

(an Rotation)

Group C

(3rd Rotation)

5.5 Congenital heart
disease with pulmonary
venous congestion or
normal pulmonary
blood flow

5.6 Anomalies of viscero-
atrial situs

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

5.10 Cardiac Operations

- Basic concepts of
situs solitus,

- situs inversus and
situs ambiguous

- Anomalous left
pulmonary artery or

pulmonary sling

arterial switch,

Fontan procedure

6. Musculoskeletal

System

6.1 Imaging Modalities
- Plain radiograph
6.2 Congenital/ skeletal

dysplasia

- CT, ultrasound

- MR

- Osteopetrosis
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Group A Group B Group C
(1St Rotation) (an Rotation) (3rd Rotation)
6.3 Infection/Inflammator Achondroplasia, - Developmental
y osteogenesis dysplasia of the hip

- Pyogenic osteomyelitis imperfecta - Thanatophoric

- Septic arthritis Juvenile rheumatoid dysplasia,
6.4 Neoplasm arthritis, syphilis, chondrodysplasia

- Osteochondroma, rubella, tuberculosis punctata,

6.5

6.6

6.7

unicameral bone cyst,

aneurysmal bone cyst

Metastases

Trauma

Accidental trauma
Metabolic/Endocrine
Rickets
Osteochondroses
Blount disease,

physiologic bowing

osteomyeliatis
Hemophilic
arthropathy
Toxic synovitis of
the hip
Langerhan’s cell
histiocytosis,
chondroblastoma
Non-accidental
trauma, slipped
capital femoral
epiphysis

Renal
osteodystrophy,
scurvy,

bone age
determination
Legg-Perthes

disease

asphyxiating thoracic
dystrophy, multiple
cartilagenous
exostoses,
enchondromatosis,
polyostotic fibrous
dysplasia,
neurofibromatosis,

- Hypophosphatasia
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8. INTERVENTIONAL RADIOLOGY ROTATION

35152131 EPA 11a2 Milestones U049 Interventional Radiology Rotation

Interventional procedure Minimum 2nd year 3rd year
requirement (rotation 1) (rotation 2)
Aortogram, peripheral and visceral 3 1 2
arteriogram
Abscess and collection drainage 3 1 2
Percutaneous biopsy under image 3 1 2
guidance

Interventional Radiology

Vascular intervention Non-vascular intervention
32A1U Medical ® lo-en ® loo-6n
knowledge
Rotation 1 Level 1 Level 1
Rotation 2 Level 1-2 Level 1 Level 1-2 Level 1

HUBLTA

U H o [ 1 X J o
Medical knowledge 320U o HU10049 Hanud 1A uazwULos Faunndlszsitiu
Y aa o vy
#0150 97Nne Idaea 1D
. U d' =< A (% d‘ Y 1 [ =
Medical knowledge 52AUN v 111804 15ANTOHADNITNNUNOINIITLAY o LA
o & o o 9 Aaa [ 9 Y 4
anudy Fawnndlszrhunisasanitmeld meldmsniuauvesenisd
. (v} d' = A o A o 9 = o o Y
Medical knowledge SAUN o WU18DY 15AKNTOHADNMINFUFOUFULNNGU5Z 1111
aa [ Y ) = 9 = Y A
9190529310978 14 WieawnsoFouilagnsAnyidreauies n3091NMIHIUTIONE LAY
(Y= [} YA = 9 [} dy ] =
aonfurdneuIuAIsIalinIEeu] lsaluszautiogianariie

madszmiuszaudnamnlagsin

] Level 0: iannusvAasoulundhi Tuensadgiaanuldedrummngau

v (3

] Level 1: @unsnifiiaan naglinmsitasenseiteiensnlsa ldedamuizan
moldmsaruauuesernsdednalndsa

] Level 2: aunsnifiiaau naglinmsitasenseddeieonsnlsa ldedamuizan

y X ¢
mMaldnsFuuzyed1se
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(] Level 3: amnsnifiiaau uaz limsitsneniedinanouen 1salaodamuizan
A 1 dy 4
Tago19vense livenwuuz1N919158

[ Level 4: awnsnifiaau uazl¥nsinedeniednenouen Tsn lded1umunzau

a [

a oA Y aa (% A A Y Y dy G
ﬁ"]iJ']ﬁﬂ“]J;]‘Uﬂ\‘]']u L!ﬁ%iﬁﬂWi’Juﬂﬂﬂﬁﬁ@’]uﬁ]ﬂfJLLt’JﬂTﬁﬂulm’é]\‘] naza s 1M BUUS 15O

Yt A Y Ty Y
ﬂ’J‘]JﬂllEj‘l/lllﬂﬁ%ﬁﬂﬂ"limu’ﬂﬂﬂ’ﬂll@

d o Y v . = =® o 2 a wa d' U A v
!!WTIE]‘]J?%%T]JN—!TH!WI@% rotation fiNHN vlfmnyz !!ﬁ%’;“r‘iii’]ﬂ{]ﬂﬂﬂﬁ!!ﬂﬂ’sﬂﬂiiﬂ“r‘i‘éﬂﬁﬂﬂﬂ1ﬁ
aane 1

. . o A ~ o w ' = o o

Rotation 1: Medical knowledge 5¢AUN o (WANNUTIAYLASNULUDY) FAUNNGY 5297
Y Y Y- Y Y
UTU%@QﬁTNWiﬂﬂﬁ’J%’Ju‘Dﬂﬂ"lﬂﬂﬂﬂﬂu!,f]\i

Rotation 2: Medical knowledge 528U o 1aY 52AUN b (15ANNUT0INITZAD o 1A
a o o = 7 o Y aa oy 9 7
Mﬂ’JHJﬁ'"Iﬂfg) “KQLLW‘VIEJ‘]J?$%1U1uﬂ3§¢]33%3ufﬂﬁﬂulﬂ maimmsmmmmmmsa

Y v H H H
Rotation 3: Medical knowledge #1399 31AUU H952AUN 0, 52AUN b, 1ATILAVA o
A o Ao Y ] s o ¥ aa o Y A A~ 9
(Tiﬂwmwmmiwwcﬁaumuwmﬂizmmu 61%@53%31&%%81@ Wiﬂﬁ?ﬂ?iﬂ!ﬁﬂugiﬂﬂ
=< ] A o = v Yy = Y

NITANYINIYAULDN ﬁﬁﬂﬂTﬂﬂTﬁﬁ\i‘Uiﬁfﬂﬂ LLﬁZﬁ'ﬂW‘Utuﬂ’ﬂ‘UﬁMﬂ’Jiﬁ]ﬂiﬁwﬂiiliﬂugjiﬂﬂlu

Y
v A

5z@uu®siwwmﬁm)

Skills and Medical Knowledge

Rotation 1 Rotation 2
Skills
Interventional procedure 1. Aortogram, peripheral and
visceral arteriogram
2. Abscess and collection drainage
3. Percutaneous biopsy under image
guidance

Medical Knowledge 9 3{5’1J°ﬁ ® ] zﬁuﬁ' lo
1. Vascular imaging 1. Angiography

(Principles, indications,

contraindications,

patient preparation and

care)

- ]
@ J o v aa aa o
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Medical Knowledge

U d‘
ICAUN o

[

F2AUN o

Vascular intervention 1. Transarterial embolization 1. Angioplasty, venoplasty
(Principles, indications, 2. Transarterial chemoembolization 2. Thrombolysis
contraindications, patient (TACE) 3. Transarterial infusion
preparation and care) 4. Transvenous occlusion
(PVE)
5. Transjugular intrahepatic
portosystemic stent (TIPS)
6. IVC filter placement
7. Tunnel/ non-tunnel venous
catheter placement
8. Retrieval of foreign body
9. Aortic stent graft
10. Hemodialysis access
interventions
Non-vascular 1. Abscess and collection drainage 1. Percutaneous nephrostomy
intervention 2. Percutaneous transhepatic billary (PCN)
(Principles, indications, drainage (PTBD) 2. Percutaneous
contraindications, patient | 3. Percutaneous biopsy and drainage cholecystostomy
preparation and care under imaging guidance 3. Percutaneous injection
therapy eg. liver, tumor,
cyst ablation
4. Tumor ablation
5. Removal of foreign body
6. Cholangiogram
7. Dilatation of biliary
stricture / cholangioplasty
8. Biliary stent placement
Equipment 1. Catheters
2. Guide wires
3. Needles
Embolic material 1. Embolic agents
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9. BREAST IMAGING ROTATION

35152131 EPA 11a2 Milestone V04 Breast imaging

Imaging Minimum requirement rotation 1 rotation 2
procedures

Wwazuda | Goud | dwezwlama | Seud | vwazudawa | Seus

Ha ATAULD AWAULDY

AAULDT
Mammogram 50 200 25 100 25 100
Ultrasound 20 50 10 25 10 25
Breast MRI - 2 - - - 2
Breast Intervention
- Under - 3 - - - 3
stereotactic - 5 - - - 5
guidance
- Under ultrasound
guidance
Galactography - 1 - - - 1

Breast Imaging
Mammogram Ultrasound MRI breast Breast Galactography
intervention
JEAl ® lo-on ® lo-on ® lo-on ® lo-en ® lo-en
Medical
knowledge
Rotation 1 Level Level
1 1
Rotation 2 Level | Level | Level | Level Level Level Level 1
2-3 2 2-3 2 1 1

HU8LTiR

(Y] Y =) o W I X J o
Medical knowledge 3AUT o ¥11809 HANNAIdY Az NUL00 Faunndlszsitiudos

5005190 1ddreaua
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A aa o Y Y Jd ¥a
Wieadanouen lsa laodamzan meldminiuguuetennsdednlndsa
| Level 2: mmmﬂﬁﬂ’ﬁqm lumsiaen imaging protocol M3 19 contrast agent T3
A aa @ Y Y té‘ o
Wieataneuen lsn laegauvanzan neldanssuuzueie1nse
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v3edtaneuen lsa laesuvingan Tage1nverse luvemuuz1ne19156
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WieananeuenIsa ldedrumuzauansnlfiaaiu uaz limsidenensedtanousn lsalaieq

y A A Y o oY vy
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Rotation 1: Medical knowledge 5281 o (ANudnnuazwulos) Fwnndlsziitiudos
S RIRPT B BITE DN e RIEMIGN
. . [ d‘ [ d‘ d' 9 J 1Y 1=
Rotation 2: Medical knowledge 5¢AUN o UAT TEAUN lo (5ANNUU08NITLAY o LA
o o & 4 o 9 Aan @ 9 Y 4
anudany) sumndiliziithunisaiitanela meldnsniuguuese1nss
Y Y v ] [
Rotation 3: Medical knowledge 1199 ¥1AUU NITLAVN 0, T2AVUN b, BazszaUN o (150
A o Ao Y = o o ¥ aa o Y A ~ 9 = Y
WionAnNMINFUFoUFINNglszI1n 019a5193 e 18 Wi msaiFoud Taemsdnyidae
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Skills and Medical Knowledge

Rotation 1

Rotation 2

SKkills

v
WAUN o

FLAUN lo-e

Imaging procedure

1. Mammography

2. Ultrasound

%

52AUN

1. MRI breast

v
v A

ITAUN o

1. Breast intervention
- Under stereotactic guidance
- Under ultrasound guidance

2. Galactography

Medical Knowledge

v o
WAUN o

1. Imaging methods and

positioning

1. Mammography
- Indication and
contraindication
- Technique and Positioning
2. Ultrasonography
- Indication and
contraindication
- Scanning Technique and

optimization

STAUN o

1. MRI breast

techniques and protocols
o A
ILAUN o
1. Breast intervention
- Indications and
contraindications
2. Galactography
- Indication and

contraindications

2. Normal anatomy and

physiology

1. Dynamic physiology of
breast system
Mammography
- Breast development
- Lactation

- Aging involution

2. Normal anatomy of the

breast system

- Mammary glands

@ =2 d o 9 v A aa o
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- Indications, contraindications,




Medical Knowledge

v A
ITAUN o

- Mammary ducts

- Cooper’s ligament

- Nipple and areolar

- Terminal duct lobular
unit (TDLU)

- Lymph node

- Vascular supply

3. Pathology of the breast

Pathologic images
(mammogram and
ultrasound)

a. Fibrocystic change
b. Fibroadenoma

c. Benign calcification
Imaging interpretation

(ACR BI-RADS 0-3)

TAUN o

1.

Pathologic images of carcinoma
(mammogram and US)
- Ductal carcinoma

Lobular carcinoma

Medullary carcinoma

Papillary carcinoma

Mucinous carcinoma

Tubular carcinoma

2. Ductal carcinoma in Situ (DCIS)

3. Malignant calcifications

4. Abscess

5. Imaging interpretation (ACR BI-
RADS 0-6)

6. Other special malignant
condition
- Inflammatory breast cancer
- Malignant phyllodes

7. Phyllodes tumor

8. Hamartoma

9. Post-operative change and fat
necrosis
sydui o

1. Other special malignant

condition
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‘Hﬁﬂ’g@l3ﬂ'liiI?jﬂ’fJ'UilILLWVIfJ‘]Jiﬁ]'ﬁJ']uﬁ"]“ll'li\iﬁ’J‘VlfJ']’J‘Lﬁ]ﬂfJ 2561

184




Medical Knowledge 52AUN o

52U -

Paget’s disease

Sarcoma

Lymphoma

Metastasis

High risk lesion

Atypical ductal hyperplasia
Atypical lobular hyperplasia
Lobular carcinoma in Situ
Proliferative change
Fibroadenosis

Sclerosing adenosis

Radial scar

Papilloma, papillomatosis
Breast augmentation
Normal appearance of implants
by imaging
Intra/extracapsular rupture
Direct injection of implant
material

MRI feature of breast cancer
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Thoracic | ¥ | PF sefufie | VY | PE 32T v | pF 32AUN 0-0
M |er szl (1-2) | et way w52y | @3) | cr sz Ty
US NARUIN HRCT (11‘! HRCT MARUIN
m U CTA NMANUIN CTA e UDJ
Thoracic Us o VDI UsS Thoracic
Imaging MRI Thoracic MRI Imaging
Rotation Imaging Rotation
Rotation
Abdomina | ¥ | PF sefufie |V | PF sefuiie |V | PF 3ERUT 0-om
1 M | rLU szl (1-2) | FLU ey o 521y | @3) | FLU szl
usS NANUIN usS 114 [ON) NANUIN
e UDI CT NMANUIN CT e UDI
Abdominal MRI o VDY MRI Abdominal
Imaging Abdominal Imaging
Rotation Imaging Rotation
Rotation
MSK v | pF sefuiie | V' | PF 32T v | pF 35RUR 000
sz lu a-2) | cr waz w321y | @3 | cr 2y lu
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Rotation Imaging Rotation
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TV Ist | Modalit Diseases 2nd | Modalit Diseases 3rd | Modaliti Diseases
year ies year ies year es
(leve (leve (leve
D 1) 1)
Intervention o VDN
al Intervention
Radiology al
Rotation Radiology
Rotation
Breast v Mam b w‘lJ‘iC/!'I ® v Mam izﬁﬂﬁ ®-
M | us szyylu (23) | us o 5211
NMANUIN MRI MARUIN
o U o UBN
Breast Thoracic
Imaging Imaging
Rotation Rotation

PF = plain films, FLU = fluoroscopy, US = ultrasound, CT = computed tomography, HRCT = high-
resolution computed tomography, CTA = computed tomography angiography, MRI = magnetic

resonance imaging

ana
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Ist [ MU | AW | 2nd | WU | AW | 3rd | UM | AW/
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FLU v
HRCT v v
CTA v v
IR v v
INR v
Mammography v v
MRI 4

) { o ) 1 1
(ND)* (N2)* (N3)* = Suiunndlsz i ldsenunagvseisouangie awnsey 13

milestones VDILUAALTEV

IR = interventional radiology cases, INR = interventional neuroradiology cases

Aaa ia v
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Istyear | /13 | 2nd i/lai 3rd | W/l
m year m year m
1. A3 8UAI0INILAZAAAD v
p1sdmlSnu
2. 31 1A5951991170 4
3. @ou 1595 199UIY v v
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TY5TTUNTIVY
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an

~ ia o
AN € ms‘nmmﬂszaum‘smnn

1st year /lai 2nd i/l 3rd /lai
m year m year m
1 a o Y 1 /
8. ANTIBNUINYRVUANYITAAD
1IN
QQd' 1 Q) ) w A
nAN & Maraunanssndszygadnmamaedaainen
1st year U 2nd year | 914U 3rdyear | 91MIU
(minimum A39 (minimum A39 (minimum A39
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