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EPA o Collaborates as a member of an interprofessional team

EPA Triages and protocols exams

EPA o Interprets examinations and prioritizes a differential diagnosis

EPA & Communicates diagnostic imaging findings

EPA & Recommends appropriate next steps

EPA % Obtains informed consent and performs diagnostic/ interventional procedures
EPA ¢/ Manages patients undergoing imaging and procedures

EPA & Formulates clinical questions and retrieves evidence to advance patient care
EPA & Behaves professionally
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® n15Usz1iw EPA 1az Milestones 2adlAas rotation

e hanrvasn1sHnausy (Skill and Medical Knowledge) 2@9lLaiag rotation
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® LNANNIIROUTWAINNANITUIZLNUBDI WFME 32K IWNITHNALIN DILARSTY

—_

THORACIC IMAGING ROTATION

CARDIOVASCULAR IMAGING ROTATION

ABDOMINAL IMAGING ROTATION (GI, HEPATOBILIARY AND GU)
MUSCULOSKELETAL IMAGING ROTATION

NEUROIMAGING ROTATION

INTERVENTIONAL NEURORADIOLOGY

PEDIATRIC IMAGING ROTATION

INTERVENTIONAL RADIOLOGY ROTATION

© ©® N o g M w0 DN

BREAST IMAGING
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1. THORACIC IMAGING ROTATION

n3Us21d% EPA wag Milestones 289 Thoracic Imaging Rotation

Imaging procedures Minimum requirement 1st year 2nd year 3rd year
(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 10 0 5 5
(CTPA)
Ultrasound of the chest, pleura 5 0 2 3
or diaphragm
MRI of the chest 5 0 2 3
Thoracic Imaging

Chest radiographs CT chest HRCT chest / CTPA us MRI
s¢AU Medical o) Ww-m o} Ww-m ® w-m ® w-m ® 9-m
knowledge
Rotation 1 Level 1
Rotation 2 Level 2 Level 1 Level 1-2 Level 1 Level 1-2 Level 1 Level 1-2 | Level1-2 | Level1
Rotation 3 Level 3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2
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Skills and Medical Knowledge

Rotation 1

Rotation 2

Rotation 3

Skills

Imaging procedure

Chest radiography
CT of the chest

HRCT of the chest
2. CT pulmonary angiography

Ultrasound of the chest,
pleura or diaphragm

MRI of the chest

Medical Knowledge

o A
TAUN o

o A
TAUN ©

1. Imaging methods and

positioning

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

CT (conventional CT, HRCT, CT
angiography)

Ultrasonography

MRI

2. Normal anatomy and

physiology

Airway (trachea, carina, main bronchi)
Bronchopulmonary segments, lobe,
second pulmonary lobule, acinus
Pleura, fissures, lines, recess and
stripes

Mediastinum, hilum and esophagus
Heart (cardiac chambers), pulmonary

vessels, aorta and

Lymphatic system

uﬁngmﬁnaumLLW“n5ﬂszﬁwﬁ1um‘m§1ﬁiﬂaﬁﬁaﬁfﬂ wdbe




Rotation 1 Rotation 2 Rotation 3
6. vena cava
7. Diaphragm
8. Chest wall
Medical Knowledge izﬁuﬁ (o} ‘szﬁ'uﬁ © ZAUN
3. Signs in chest 1. Air bronchogram sign 1. CT angiogram sign 1. 1-2-3 sign
radiology 2. Air crescent sign 2. CT halo and reverse CT halo sign
3. Bulging fissure sign 3. Upper triangle sign
4. Continuous diaphragm sign 4. Westermark sign
5. Cervicothoracic sign 5. Comet tail sign
6. Deep sulcus sign 6. Signet ring sign
7. Fallen lung sign 7. Split pleura sign
8. Gloved finger sign 8. Incomplete sharp margin
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 disease | 1. Four basic patterns of interstitial lung Differential diagnosis of common 1. Sarcoidosis

uﬁngmﬁnaumLLW“n5ﬂszﬁwﬁ1um‘m§1ﬁ?mﬁﬁaﬁfﬂ wdbe
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Rotation 1

Rotation 2

Rotation 3

disease on chest radiograph and CT

interstitial lung diseases on chest

radiograph and CT, based on clinical

information

1.
2.
3.

Idiopathic interstitial pneumonia - UIP
Collagen vascular disease
Pneumoconiosis, e.g. silicosis, coal

worker’'s pneumoconiosis asbestosis

Drug-induced lung disease
Langerhans pulmonary
histiocytosis

Lymphangioleiomyomatosis

5. Airspace/alveolarlung | 1. Acute airspace diseases, e.g.

. Chronic airspace diseases

disease pulmonary edema, pneumonia, 2. Peripheral airspace diseases
hemorrhage
Medical Knowledge ixﬁuﬁ e izﬁu‘ﬁ © ZAUN o
6. Disease of the airways | 1. Atelectasis (collapse): each lobe 1. Bronchiolitis/Small airway disease
atelectasis, combined lobes 2. Asthma
2. atelectasis and whole lung collapse 3. Tracheal abnormalities
3. Bronchiectasis 4. Vanishing lung syndrome
4. Pulmonary emphysema
7. Mediastinal and hilar 1. Mediastinal compartments: anterior, 1. Mediastinitis
disorders middle, posterior, superior 2. Mediastinal hemorrhage
a. Anatomic boundaries 3. Mediastinal lipomatosis
b. Common causes of mediastinal 4. Fibrosing mediastinitis

masses in each compartment

uﬁngmﬁnaumLLW“n5ﬂszﬁwﬁ1um‘m§1ﬁiﬂaﬁﬁaﬁfﬂ wdbe
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Rotation 1

Rotation 2

Rotation 3

Common causes of mediastinal/hilar

lymph node enlargement
Pneumomediastinum

Extramedullary hematopoiesis

8. Solitary and multiple

pulmonary nodules

Definition

Approach to a solitary pulmonary
nodule

Common causes of solitary and

multiple pulmonary nodules

1. Recommendations for pulmonary

nodules

Positron emission
tomography in the evaluation
of a solitary pulmonary

nodule

9. Benign and malignant

neoplasms of the lung

Bronchogenic carcinoma
Hamartoma

Metastasis e.g. hematogenous

pulmonary metastasis, lymphangitic

carcinomatosis

1. Lymphoproliferative disorders

Neuroendocrine tumor
Posttransplant
lymphoproliferative disorders

Kaposi sarcoma

Medical Knowledge

o A
WAUN o

o A
TAUN ©

10. Chest trauma

Pulmonary parenchymal trauma

Injury to the thoracic aorta and great

vessels
Diaphragmatic rupture

Tracheal or bronchial rupture

1. Injury to the heart and pericardium

2. Injury to the esophagus and thoracic
duct

3. Indirect effect of trauma on the lungs

e.g. fat embolism

uﬁngmﬁnaumLLW“n5ﬂszﬁwﬁ1um‘m§1ﬁiﬂaﬁﬁaﬁfﬂ wdbe
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Rotation 1

Rotation 2

Rotation 3

Lung torsion

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

13. Unilateral hyperlucent

lung (or hemithorax)

Common causes of unilateral
hyperlucent hemithorax, e.g. foreign

body, mastectomy

Poland syndrome

Swyer-James syndrome
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Rotation 1

Rotation 2

Rotation 3

Medical Knowledge

o A
WAUN o

o A
EAUN ©

o A
EAUN

14. Congenital lung

disease

1. Bronchopulmonary sequestration
2. Congenital pulmonary airway
malformation (CPAM)

3. Congenital lobar emphysema

Pulmonary hypoplasia
Absence (agenesis or
aplasia) of the lungs or lobes
of the lungs

Tracheal bronchus and other
abnormal bronchial branching

Congenital lymphangiectasia

15. Pulmonary vascular

disorder

1.

Pulmonary thromboembolism

1. Pulmonary hypertension

Pulmonary arteriovenous
malformation

Anomalous pulmonary
venous drainage

Scimitar syndrome

16. Thoracic aorta and

great vessels

Superior vena cava obstruction

17. Monitoring and support
devices (tubes and

lines)

Chest drainage tube

Endotracheal tube and tracheostomy

tube

Nasogastric tube

Percutaneous central venous catheter

1. Indwelling balloon-tipped pulmonary
arterial catheter

2. Intraaortic balloon pump catheter
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Rotation 1 Rotation 2 Rotation 3

18. Post-operative chest 1. Pneumonectomy — 1. Heart and lung
Postpneumonectomy syndrome transplantation
2. Lobectomy — bronchial dehiscense 2. Retained surgical materials
3. Median sternotomy — sternal (gossypiboma)
dehiscence
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2. CARDIOVASCULAR IMAGING ROTATION

n3Us213% EPA uag Milestones 209 Cardiovascular Imaging Rotation

Imaging procedures Minimum requirement 1st year 2nd year 3rd year

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

Chest radiographs (CVS) 100 0-70 0-50 0-50

Coronary CTA/Cardiac CT 5 0-5 0-5 0-5

Cardiac MRI 2 0-2 0-2 0-2

CT angiography (CTA) 20 0-10 0-20 0-20

MR angiography (MRA) 5 0-5 0-5 0-5

Doppler ultrasound 25 0-10 0-15 0-15
Cardiovascular Imaging

Chest radiographs Coronary CTA/Cardiac CT CTA/MRA Doppler US Cardiac MRI

s¢Al Medical ® -m ® -m o) Ww-m ® W-m ® W-m

knowledge

Rotation 1 Level 0-1 Level 0-1 Level 0-1

Rotation 2 Level 1-2 Level 1 Level 1-2 Level 1 Level 1-2 Level 1 Level 1-2 Level 1 Level 1

Rotation 3 Level 2-3 Level 2 Level 2-3 Level 2 Level 2-3 | Level 2-3 | Level 2-3 Level 2 Level 2
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Skills and Medical Knowledge

Rotation 1

Rotation 2

Rotation 3

Skills

Imaging procedure

Chest radiographs

Coronary CTA/Cardiac CT

Cardiac MR

CT angiography (CTA) 2. CT angiography (CTA) MR angiography (MRA)

Doppler ultrasound 3. Doppler ultrasound Doppler ultrasound
Medical Knowledge izﬁu‘ﬁ ® izﬁuﬁ © izﬁ'ﬂ‘ﬁ o
Imaging methods and Conventional chest radiograph 1. Coronary CTA/Cardiac CT Cardiac MRI
positioning, indication, including technique for 2. CT angiography (CTA) MR angiography (MRA)
contraindication, posteroanterior, lateral, oblique,
techniques, physics supine, expiration)
and radiation savings Doppler ultrasound
Normal anatomy and Normal cardiac anatomy on 1. Embryology of cardiovascular
physiology conventional chest radiographs system

Cardiac chambers, pulmonary 2. Imaging anatomy on CT and MRI

vessels, aorta 3. Standard cardiac views

Normal pulmonary vasculature on 4. Standard 17 cardiac segments

conventional chest radiographs 5. Normal coronary artery anatomy

Pattern of normal and abnormal and myocardial territory

pulmonary vasculature on 6. Differentiation between normal and
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Rotation 1 Rotation 2 Rotation 3
conventional chest radiographs abnormal anatomy on each cardiac
imaging modality
Medical Knowledge 2AUN o IZAUN b ZAUN

3. Signsin chest

radiographs

—_

© © N o g »~ 0D

Double contour sign
Bat wing sign
Snowman sign
Egg-on-a-string sign
Boot-shaped heart
Box-shaped heart
Figure of three sign
Pericardial fat pad sign

Water bottle sign

10. Silhouette sign

Walking man sign

2. Scimitar sign

4. Normal anatomy of the
arteries and veins of

the body

Aorta and branches
IVC, systemic vein, pulmonary

vein and branches

Body arterial and venous

collateral vessels

5. Basic functional

evaluation of the heart

Normal and abnormal cardiac

function.

Grading severity of abnormal

cardiac function
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Rotation 1

Rotation 2

Rotation 3

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.

Medical Knowledge

o A
CAUN o

o A
LCAUN ©

o A
CAUN o

6. Coronary artery

disease

1.

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

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

infarction

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.

Technique, indication and
contraindication and basic

principle of stress CMR.

7. Valvular heart disease

Plain film interpretation of common
valvular heart disease

a. Mitral valve

b. Aortic valve

Calcified cardiac valves

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

b. Tricuspid valve

Cardiac CT findings of acquire
and congenital valvular heart
disease

Cardiac MRI indication of

valvular heart disease
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Rotation 1

Rotation 2

Rotation 3

3. Prosthetic heart valve

8. Cardiac mass

Common cardiac tumor eg.
myxoma
Differential cardiac thrombus from

cardiac tumor

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

Approach the cardiac mass by

cardiac CT and/or cardiac MRI

Medical Knowledge

o A
TAUN ©

o A
CAUN

9. Cardiomyopathy and

myocardial disease

Common cardiomyopathy

a. DCM
b. HCM
c. RCM
d. ARVD

Acute myocarditis

Uncommon
cardiomyopathy/myocardial
disease

a. EMF

b. Loeffler's myocarditis
Cardiac T2* for diagnosis of

myocardial iron overload

10. Pericardial disease

1.

Pericardial calcification

2. Pericardial effusion

Constrictive pericarditis

Cardiac tamponade

Congenital absence of
pericardium
Pericardial mass eg. Pericardial

cyst, metastasis

11. Congenital heart

1.

Plain film interpretation of common

Segmental approach of congenital

Common post operative CHD
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Rotation 1

Rotation 2

Rotation 3

disease

congenital heart disease

a. ASD,VSD,PDA

heart disease by cardiac CT

and/or cardiac MRI

eg. Palliative modified Blalock-

Taussig shunt, Fontan operation

b. TAPVR,TGA 2. Common congenital heart disease Congenital valvular heart
c. TOF a. Non-cyanotic CHD eg. disease eg. Congenital aortic
d. Ebstein’s anomaly ASD,VSD,PDA,ECCD,AP stenosis
Basic pattern of pulmonary window
vasculatures b. Cyanotic CHD eg. TOF, TGA,
TAPVR, Ebstein’s anomaly
c. Heterotaxy syndrome
d. Coarctation of aorta
e. Aortic arch anomaly related to
CHD
12. Thoracic and Aortic aneurysm 1. Coarctation of aorta Post operative imaging of aorta
abdominal aorta Traumatic aortic disease 2. Aortic arch anomalies MRI evaluation of coarctation
Acute aortic syndrome 3. Aortoiliac syndrome of aorta
4. Aortitis, arteritis
5. TEVAR/EVAR evaluation
Medical Knowledge 52OUR o 5TAUR © STAUR o
13. Pulmonary vascular, Pulmonary thromboembolism 1. Pulmonary hypertension Pulmonary arteriovenous
peripheral and visceral Venous thrombosis 2. Vascular aspect of liver, kidneys, malformation
vessel disorders pancreas, small and large bowels Scimitar syndrome
3. e.g. stenosis, post traumatic Pulmonary sling

vascular complication (fistula)

Vascular aspect of organ
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Rotation 1

Rotation 2

Rotation 3

Acute and chronic peripheral
obstructive vascular diseases
Vascular injury

Venous thrombosis, venous

obstruction

transplantation

14. Monitoring and
support devices and

valve prosthesis

Prosthetic heart valves
Chest drainage tube
Endotracheal tube and
tracheostomy tube
Nasogastric tube
Percutaneous central venous

catheter

Indwelling balloon-tipped
pulmonary arterial catheter
Intraaortic balloon pump catheter
Cardiac pacemaker and
implantable cardioverter

defibrillator

15. Doppler ultrasound

Basic knowledge of Doppler
ultrasound

Normal Doppler waveform of
vessels

Deep vein thrombosis

Abdominal aortic aneurysm

Carotid artery stenosis
Renal artery stenosis/ occlusion
Venous thrombosis of upper

limb and central vein

o o A~ DN

Peripheral artery stenosis
Venous insufficiency
Portal hypertension
Renal transplantation
Liver transplantation

Dialysis access
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3. ABDOMINAL IMAGING ROTATION

n15U32130% EPA wag Milestones 289 Abdominal Imaging Rotation (Gl, hepatobiliary and GU)

Minimum requirement

Imaging procedures (ﬁ’]LLazLLﬂawaﬁﬁﬁl@mLad) 1st year 2nd year 3rd year

Plain abdominal radiographs 50 20 20 10

Fluoroscopic contrast study
(Esophagography, Upper gastrointestinal study, 10 4 4 2
Small bowel study, Barium enema,

Loopography, fistulography/ sinugraphy)

Intravenous pyelography 10 5 5 0

Cystography, VCUG and Urethrography 5 0 2 3

Ultrasound: Abdominal ultrasound (upper
abdomen, whole abdomen, pelvis, KUB, 100 40 30 30

scrotum, prostate)

CT of the abdomen (upper abdomen, whole 100 30 30 40

abdomen, pelvis, KUB)

MR of the abdomen (upper abdomen, MRCP, 10 0 3 7
whole abdomen, pelvis, KUB, prostate, scrotum)

Imaging procedures Minimum requirement (L%ﬂ%ﬁ)
Hysterosalpingography 5
Obstetrics ultrasound 30
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Gastrointestinal, Hepatobiliary imaging and Genito-urinary imaging
Plain radiographs Fluoroscopy Ultrasound CT Special CT* MRI
32AU Medical ® Ww-m ® Ww-m o} Ww-m o} w-m ® Ww-m o} W-m
knowledge
Resident 1 Level 1 Level 1 Level 1 Level 1
Resident 2 Level 2 Level 1 Level 1-2 Level 1 Level 1-2 | Level1 | Level1-2 | Level1 Level 1
Resident 3 Level 3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2-3 | Level2 | Level2-3 | Level2 | Level1 Level 1-2

Special CT = CT colonography

RNYLHEA
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Level 4: s1u130Ufuidew lun3tian imaging protocol mM3lT contrast agent lin1sifaasn3aiteasugnlsaldadionunzanaunsnd fuanm uss
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32U Gastrointestinal (Gl) and hepatobiliary imaging

Skills and Medical Knowledge

Resident 1

Resident 2

Resident 3

Skills

Imaging procedures

Plain abdominal radiography
Fluoroscopic contrast study

(esophagography, upper Gl

Fluoroscopy (loopography,
fistulography / sinugraphy,
cholangiography)

1.

Special CT (CT colonography)

studies, small bowel series, 2. MRI of abdomen
barium enema)
Ultrasonography of abdomen
CT of abdomen
Medical knowledge ixﬁu‘ﬁ ® izﬁuﬁ © ixﬁ'ﬂ‘ﬁ om
1. Imaging method and Plain abdominal radiographs 1. Fluoroscopy (loopography, 1. Special CT (CT colonography)
positioning including (supine film of abdomen, acute fistulography / sinugraphy,
indications, contraindications, abdomen series, decubitus film of cholangiography)
limitation, and possible abdomen, lateral cross table film |2. Color doppler sonography of
complications of each of abdomen) abdomen
modality Fluoroscopy (esophagography, 3. MRI of abdomen

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

CT of abdomen
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Resident 1

Resident 2

Resident 3

Medical knowledge

o A
WAUN o

o A
TAUN ©

o A
EAUN

2. Normal roentgenographic
anatomy, common variations

and dynamic physiology

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

2. Hepatobiliary system

3. Pancreas and spleen

4. Abdominal wall, peritoneal cavity,

mesentery and omentum

3. Pathologic images of liver

3.1 Congenital abnormalities

Common abnormalities (such as
simple cysts, polycystic liver

diseases, etc.)

3.2 Inflammatory process

Common inflammatory/ infectious
process (such as pyogenic and

amebic liver abscess, etc.)

Other inflammatory/ infectious
process (such as parasitic abscess,

hepatitis, etc.)

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

common diseases

3.3 Trauma

blunt and penetrating injuries

latrogenic injuries

3.4 Diffuse liver diseases

Common diffuse liver diseases (such

as cirrhosis, fatty liver, etc.)

Other diffuse liver diseases (such as
hemochromatosis, uncommon

pattern of fatty infiltration, etc.)

Rare diffuse liver diseases (such as

storage disease, etc.)
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3.5 Vascular diseases

Common vascular diseases (such as

portal vein thrombosis, etc.)

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

obstruction, etc.)

Rare vascular diseases (such as

telangiectasia, etc.)

Resident 1

Resident 2

Resident 3

Medical knowledge

o A
TAUN o

o A
LCAUN ©

o A
CAUN o

3.6 Neoplasms and neoplastic-

like lesions

Common neoplasms (such as
cavernous hemangioma,
Hepatocellular carcinoma,

cholangiocarcinoma, metastasis, etc.)

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

difference, etc.)

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

- Atypical or unusual pattern of

common diseases

3.7 Liver transplantation

Pre - and post-transplantation

evaluation

4. Pathologic images of

gallbladder and bile duct

4.1 Congenital abnormalities

Common congenital abnormalities

(such as Choledochal cysts)

Other congenital abnormalities

(such as Caroli’'s disease )
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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)

Resident 1

Resident 2

Resident 3

Medical knowledge

o A
TAUN o

o A
CAUN ©

o A
CAUN o

4.4 Neoplasms and neoplastic-

like lesions

Common neoplasms (such as CA
gallbladder, cholangiocarcinoma,

etc.)

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

cystadenoma, etc.)

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

common diseases

4.5 Miscellaneous

Choledocholithiasis, cholelithiasis

Post-operative complications

5. Pathologic images of

pancreas

5.1 Embryology/ normal
anatomy/ congenital

anomalies

Annular pancreas

Fusion abnormalities (pancreatic

divisum)

Agenesis/hypoplasia
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5.2 Inflammatory disease

Acute pancreatitis

Acute pancreatitis with classification,

and chronic pancreatitis

Uncommon conditions (such as

autoimmune pancreatitis)

5.3 Tumor

Common tumors (such as

adenocarcinoma, etc.)

Other tumors (such as common
cystic tumors of pancreas,

neuroendocrine tumor, etc.)

Rare tumors (such as rare cystic

tumors, etc.)

6. Pathologic images of

spleen

6.1 Anatomical variants

Accessory spleen

Wandering spleen

Ectopic spleen

6.2 Focal mass lesion of the

spleen

Splenic cyst

Splenic infarction, infection,

hematoma

Splenic tumor

6.3 Miscellaneous

Splenomegaly

Splenic calcification

7. Pathologic images of

alimentary tract

7.1 Neoplasms

Common neoplasms (such as

carcinoma, etc.)

Other neoplasms (such as

lymphoma, GIST, etc.)

- Rare neoplasms (such as

neuroendocrine tumor, metastasis,

etc.)
- Atypical or unusual pattern of

common neoplasms

Resident 1

Resident 2

Resident 3

Medical knowledge

o A
CAUN o

o
EAUN ©

o A
ICAUN o

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,

Rare inflammatory and infectious
diseases (such as sarcoidosis,

amyloidosis, syphilis, sprue, etc.)
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esophagitis, enteritis, uncommon

colitis, etc.)

7.3 Congenital abnormalities

Common congenital abnormalities

Other congenital abnormalities

Rare congenital abnormalities

7.4 Trauma

Blunt and penetrating injuries

7.5 Miscellaneous

- Diverticular disease

- Gut obstruction

- Foreign bodies

Motility disorder

Vascular diseases

Polyposis syndrome

Intussusception

- Post operative evaluation and

complications

- Chronic idiopathic intestinal

pseudoobstruction

8. Pathologic images of
abdominal wall, peritoneal
cavity, mesentery and

omentum

8.1 Abdominal wall

Hematoma/abscess
Common neoplasms (such as

lipoma, etc.)

- Common types of hernia
- Uncommon neoplasms (such as

desmoid tumor, etc.)

- Rare types of hernia (such as

internal hernia, etc.)

- Rare neoplasms (such as

metastasis, sarcoma, etc.)

8.2 Peritoneal cavity

Supramesocolic and inframesocolic
compartment
Distribution of ascetic fluid

Intraperitoneal hematoma/abscess

Pathway of metastatic tumor

spreading

Lymphocele
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Resident 1

Resident 2

Resident 3

Medical knowlegde

o A
WAUN o

o A
EAUN ©

o A
EAUN

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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32UY Genito-urinary imaging (GU)

Skills and Medical Knowledge

Rotation 1

Rotation 2

Rotation 3

Skills

o A
TAUN o

o o
EAUN ©

o A
ITAUN o

Imaging procedure

Plain KUB Radiograph

CT of KUB system

1. MRI of KUB system

2. IVP 2. CT of adrenal glands 2. MRI of adrenal glands
3. Cystography, Urethrography and VCUG 3. CT of the pelvic organs 3. CT and MRI of the
4. Ultrasonography of KUB system 4. Scrotal Ultrasonography retroperitoneum
5. Ultrasound female pelvis
(transabdomen)
52O o

1. MRI of prostate gland

MRI of female genital organs

o o
EAUN o

1. Hysterosalpingography
2. Antegrade/Retrograde
Pyelography

Penile ultrasonography

MRI of female pelvic floor

o o &~ W

MRI of scrotum and penis

Transrectal/Transvaginal US
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Rotation 1 Rotation 2 Rotation 3
PET-CT in genitourinary system
Medical Knowledge 320U o ZAUN 1 SLAUN

1. Imaging
methods and

positioning

Plain KUB radiographs

- Indications and contraindications

- Techniques and Positioning

Contrasted Uroradiology (IVP, Pyelography,

cystography, urethrography,

hysterosalpingography)

- 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 Urography, CT

for renal mass, CT stone)

Ultrasonography for male and

female genital 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

Indications, contraindications,
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/Transrectal US
Penile ultrasonography

PET / Molecular imaging in GU
oncology

- PET/CT scan
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Rotation 1 Rotation 2 Rotation 3
- CT for Adrenal Glands (wash-out
protocol)
- CT for Pelvic organ
- CT Cystograghy
Medical Knowledge 520Uf o 52AUT 10 S2AUT o

2. Normal anatomy

and physiology

1. Normal anatomy, Physiology, and excretory
function of kidney
2. Normal imaging anatomy of kidney and
urinary system on
- Plain KUB Radiographs
- IVP, Pyelography, Cystography,
urethrography and VCUG
- Ultrasonography
-CT
3. Normal imaging anatomy of male genital
tract on
- Ultrasonography
-CT

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 MR

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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Rotation 1 Rotation 2 Rotation 3

4. Normal imaging anatomy of female genital
tract on
- Hysterosalpingography
- Ultrasonography
-CT
5. Normal imaging anatomy of adrenal gland
on
- Ultrasonography
-CT

6. Normal imaging of the retroperitoneum on

- Ultrasonography
-CT
Medical Knowledge ‘izﬁ'uﬁ (o} Szﬁuﬁ iG] izﬁuﬁ m
3. Kidney and 1. Stone, Urinary tract obstruction and 1. Renal cystic diseases 1. Renal vascular disease
Urinary tract nephrocalcinosis a. Medullary sponge kidney - Aneurysm

2. Infection and Inflammation b. Multicystic kidney - Stenosis
-TB c. Polycystic disease - Fistula
- Bacterial - Autosomal dominant - Occlusion

3. Renal cystic diseases polycystic kidney disease - Malformation
- Simple cyst 2. Neoplastic disease
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Rotation 1

Rotation 2

Rotation 3

- Multilocular cyst
- Parapelvic cyst
4. Neoplastic disease
a. Benign tumors
- Angiomyolipoma
b. Malignant tumors
- Renal cell carcinoma
- Urothelial cell CA of renal pelvis,
ureter, and bladder
5. Trauma (Grading according to the American
Association for the Surgery of Trauma:
AAST)
- Renal injury
- Ureteric injury
- Bladder rupture

- Urethral rupture

a. Benign tumors
- Oncocytoma
- Multilocular cystic nephroma
b. Malignant tumors
- Lymphoma
- Metastasis
Infection and Inflammation
- Xanthogranulomatous
pyelonephritis
- Post radiation change
Papillary necrosis
Calyceal diverticulum
Common congenital anomalies of
kidney and urinary tract system
a. Anomalies in number
- renal agenesis
- supernumerary kidney
b. Anomalies in size and form
- Hypoplasia
- Hyperplasia
- horseshoe kidney

- cross ectopia
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Rotation 1

Rotation 2

Rotation 3

c. Anomalies in position

Malrotation

Ectopia

Other common congenital anomalies

of kidney and urinary tract system

Persistent column of Bertin
Megacalyces

Anomalies of renal pelvis, ureter
and urethra

Ureteropelvic junction obstruction
Duplication of pelvis and ureter
Retrocaval ureter

Ureterocele

Patent urachus

Vesicoureteral reflux

Nephroptosis

Miscellaneous

Neurogenic bladder

Vesico-vaginal fistula
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Rotation 1

Rotation 2

Rotation 3

Medical Knowledge

o
WAUN o

o A
EAUN W

o A
AWAUN

4. Male Genital 1. Normal imaging anatomy of male genital 2. Pathology of male genital tract 1. Pathology of male genital tract
Organs organs a. Scrotum and testis a. Prostate gland and seminal
- Infection vesicle
- Torsion - Benign prostatic hyperplasia
- Trauma - Prostatic cancers
- Tumor
- Varicocele
- Microlithiasis
5. Female Genital 1. Normal imaging anatomy of female genital 2. Pathology of female genital tract 1. Pathology of female genital tract
Organs organs a. Uterus and cervix a. Uterus and cervix
- Adenomyosis - Malignant tumor: CA
- Benign tumor: myoma corpus, CA cervix
- Congenital anomalies: - Mullerian duct anomalies
Mullerian duct anomalies o
finding on MRI
- Hydrosalpinx and tubal
_ b. Ovary and adnexa
occlusion
- Benign tumor
b. Ovary and adnexa

- Ovarian cysts:
endometriomas, functional

cyst

- Malignant tumor
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Rotation 1 Rotation 2 Rotation 3
- Torsion
- Infection
i o A o A o A
Medical Knowledge TAUN o TAUN o TAUN m

6.

Adrenal gland

1. Normal imaging anatomy of adrenal gland
2. 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.

Retroperitoneum

Pathology of the retroperitoneum
a. Retroperitoneal fibrosis
b. Pelvic lipomatosis

Retroperitoneal Tumor

8.

Obstetric

1.

Confirm intrauterine pregnancy

2. Confirm fetal viability

3. Determine presentation
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Rotation 1 Rotation 2 Rotation 3

4. Identify placental site
5. Identify abnormalities and

complications

- Missed and Incomplete

abortion
- Ectopic pregnancy
- Molar pregnancy

- Placenta previa

 _ ]
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4,

MUSCULOSKELETAL IMAGING ROTATION

n3Us21d% EPA uas Milestones 209 Musculoskeletal Imaging Rotation

Imaging procedures Minimum requirement 1st year 2nd year 3rd year
(rotation 1) (rotation 2) (rotation 3)
latosuazduna | laisang
Musculoskeletal radiographs 210 450 70 70 70
Musculoskeletal ultrasound 20 30 0 10 10
CT scan & related technique 10 30 0 5 5
Musculoskeletal system & spine
MRI & related technique 30 60 0 10 20
Musculoskeletal system & spine
Musculoskeletal Imaging

Plain radiographs us CT MRI
s¢Al Medical ® Ww-m o) -m ® W-m ® -,
knowledge
Rotation 1 Level 1 - Level 1 - Level 1 - - -
Rotation 2 Level 2 Level 1 Level 1-2 Level 1 Level 1-2 Level 1 Level 1 Level 1
Rotation 3 Level 2-3 Level 2 Level 2-3 Level 1-2 Level 2-3 Level 1-2 Level 2-3 Level 1-2
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. o A KX A o @ ' = 6 o W v Y- v v
Medical knowledge 3¢AUN @ RULNI UANURIATYLRENLLBE sﬁ\‘]LL‘W‘Y]Uﬂizﬁ]’mﬁu@la\‘iﬁ’lﬂJ’liﬂﬂiTﬂ’J%'ﬂ%UvL@@’JU@I‘HLQ\‘]

. o A = a 9 ‘ o | A o o A & 0w aa o W v o &
Medical knowledge 3¢AUN @ RULD Iﬁﬂ‘ﬂW‘U%ﬂUﬂ’J’]iz@]U 6 LANAIURIATY GII\‘]LLW‘Y]Uﬂiz’%?ﬂ’]%ﬂ?i@i’)‘ﬂ’)%‘ﬂﬂﬂqﬂ ﬂ’]ill@]ﬂ"liﬂ?ﬂﬂ&l‘l]ﬂﬂa’l'ﬂﬁiﬂ

N o 4' = A [ Ao o A 6 o v aa o 2 A a =S v A
Medical knowledge 3AUN e RUILNI Iﬁﬂﬁiﬂ%@mﬂ’ﬁ‘ﬂsﬁﬂsﬁausﬁdLL‘WYIEJI]?:’%’]U’]% PJ']’%]@ITJ’%]')%’W]QEIVL@] %iﬂﬁ’ﬁw'ﬁﬂﬁﬂuﬁ@]Elﬂ’]iﬂﬂ‘]:ﬂ@nU@%LE]G I

INNITWILITONY WRZFDLWRN amuﬂ’mi“@‘l,ﬁﬁmsﬁyuﬁiﬂlmz@”uﬁa 1IWDLINEIS

msdsaiinszaudnannlagsia

Level 0: maanusuAavauluniin lususadjudanulasgramanzay

Level 1: 31301 fjuidu lumsiian imaging protocol N3l contrast agent l¥n133flasbniaifadbusnlaaldainaninzay muldnisaivquaas
annsdednelnada

Level 2: sansndfjuasin lwnsiian imaging protocol M3lT contrast agent 1#n133fiaasnioitaasusnlya laasramunzan nolanmsbuuzaos
819138

Level 3: s1u1301Ufjuiaew lunstian imaging protocol m3lT contrast agent lin13ifaasn3aitaasusnlsaldadananzan lagaravansaldvaa
& &

TUhzINDTY

Level 4: s1a1301Ufjuiaew lunstian imaging protocol mM3lT contrast agent linsifaasn3aitaasusnlsaldatronunzanaaunsnd fuanm uss

Y AAa o A aa o Y o =1 o oA & o : @
Iﬁﬂqiquﬁlﬂﬂﬁiﬂju%@oﬂLLUﬂIiﬂvL@ILaﬁ Llﬂza’]&lqiﬂlﬂﬂ’]?ﬁuuzﬁiﬂﬂ'ﬂllﬂwaﬂNﬂizaﬂﬂ’]ﬁmuaﬂﬂaqiﬂ

6 o v 1 N = %] =l a weAa A %] =1 % %3 1 ;
unngdilszdrinuluuaas rotation @nw1 Anvins: uazwsediaswnaanulsaniaviaants asaalli

. . Rt { o s 1 A o o % aa [ %Y
® Rotation 1: Medical knowledge 120U o (Iaudmamuaznulay) Gunndlszirtnudassmuiinanaifeaslamoanias

. = { o { { v 1 e 1 o e té o v a A e v v
® Rotation 2: Medical knowledge 32U o WAz 520UN b (I3aANLKBENINT20L o wAdANNAAY) Fiunndlszithuaitanaiteasla aeld

o

ﬂ’]iﬂ’l‘i_lﬂll“ll 24 mﬁniﬁ
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. . ' X & o A o A o A A o Ao o A 6 o v
® Rotation 3: Medical knowledge 6§13 U¥MNVU YNITALN @, ICAUN b, LRSIEALN o (Iiﬂ‘ﬁi@‘ﬁ@mﬂ’]i‘ﬂ‘lﬁﬂﬁﬁﬂu‘ﬁdLL‘W‘Y]EHJ?K%’]?IJ'W% 2139379

s

aa v A a =2 Y A ~ @ o 6 oa a o g a
juﬁ]ﬂﬂvl,@ 'ﬁiaa’]wqiﬂl’iﬂujﬂ:@Uﬂ’]iﬂﬂiﬁ‘ﬂ@’]ﬂ@%l@ﬂ ﬁjaﬁnﬂﬂquﬂl]ijﬂqﬂ LLazaﬂ’l‘lJuﬁﬂaiJSSJﬂ’Jiﬁl(ﬂl‘ﬁNﬂﬁiLiﬂuﬁiﬂluiz@muaEJ’NWE]LWSJ\‘I)

Skills and Medical Knowledge

Rotation 1 Rotation 2 Rotation 3
Skills 520Ut o 52AUf © STAUR o
Imaging procedure 1. Plain radiograph Plain radiograph 1. Plain radiograph
- Conventional plain film of bone and Special and specific positioning of - Recognize the subtle findings and
joint bone and joint integrates the information for
Recognizes the errors in image appropriate diagnosis and further
acquisition (mal-positioning and investigation
artifacts) 2. Ultrasonography
Ultrasonography 3. CT
CT 4. MRI
MRI - Design and adjust MR protocol.

Recognize normal MRI anatomy

Understand the proper MR protocol
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Rotation 1

Rotation 2

Rotation 3

Medical Knowledge

o A
WAUN o

o A
TAUN ©

o A
AWAUN e

1. Indications &
Contraindications of

each modalities

Plain radiographs of bones and joints

US of bones and joints
CT of bone and joints

MRI of bones and joints

1. MRI of bones and joints

2. MR arthrogram

2. Principal physiology

Physiology of bone and joints

Bone metabolism and calcium

homeostasis

3. Normal imaging

anatomy

Spines and pelvis

Upper and lower extremities

Normal variation

Bone marrow

Medical Knowledge

o A
TAUN o

o A
CAUN ©

4. Degenerative disease

Degenerative disease of spinal
column Degenerative disease of

extraspinal sites

Diffuse idiopathic skeletal
hyperostosis
Calcification and ossification of

spinal ligament and tissue

5. Trauma and sport injury

Concept and terminology
Physical injury: spine

Physical injury: extraspinal site

Common classification
Understand common mechanism of

injury

1. Interpretation internal
derangement of the joints.

2. Physical injury: muscle and tendon

injury

6. Bone and soft tissue

tumors

Basic approach to bone tumor.

Diagnosis of common benign and

malignant bone tumors.

1. Diagnosis of tumor liked condition

and tumor related condition.
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Rotation 1

Rotation 2

Rotation 3

2. Diagnosis of common benign and

malignant soft tissue tumor

7. Infection Pathophysiology of infection of bone |1. CT and MRI findings of bone and 1. CT and MRI findings of bone and
and joint joint infection joint infection
Radiographic findings of bone and 2. US, CT and MRI findings of soft 2. US, CT and MRI findings of soft
joint infection tissue infection tissue infection
3. Spondylodiscitis
8. Hematopoietic and 1. Thalassemia 1. Plasma cell dyscrasia and
marrow diseases 2. Hemoglobinopathy and other dysgammaglobulinemia
anemias 2. Lymphoproliferative and
3. Bleeding disorders myeloproliferative disorders
: Hemophilia : Leukemia
: Bleeding diatheses and : Lymphoma
hemangioma
Medical Knowledge 5¥0UR o 5TAUN © STAUR o
9. Inflammatory diseases Rheumatoid arthritis 1. Connective tissue disease 1. Mixed connective tissue disease

Spondyloarthropathies

Crystal-induced and related disease:

gout, CPPD, HAD

: SLE
: Systemic sclerosis

: Dermatomyositis, polymyositis and

and collagen vascular overlap
syndromes

: Rheumatic fever
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Rotation 1

Rotation 2

Rotation 3

other 2. Hemochromatosis
inflammatory myopathies 3. Other crystal-induced disease:
amyloid deposition
10. Metabolic and 1. Osteoporosis 1. Osteomalacia
endocrine 2. Parathyroid disorders and renal 2. Paget’s disease
diseases osteodystrophy 3. Thyroid disorder
4. Other disorders of endocrine
glands
11. Diseases due to 1. Steroid induced disorders 1. Atypical femoral fracture
medications and : Osteoporosis 2. Fluorosis
chemical : Osteonecrosis 3. Lead poisoning
agents : Neuropathic-like articular 4. Other medications and chemical
destruction agents
12. Congenital and 1. Developmental dysplasia of the hip |2. Spinal anomalies and curvature

developmental skeletal

conditions

13. Miscellaneous

1.

Osteochondrosis

1. Osteonecrosis
2. Fibrous dysplasia, neurofibromatosis
and tuberous sclerosis.

3. Perthes disease

Radiation change
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5. NEUROIMAGING ROTATION
n135U32130% EPA 1Lag Milestones 289 Neuroimaging Rotation

1. U3u1™ cases ﬁ1ﬁL§ﬂ%§

Imaging procedures Minimum requirement 1st year/Rotation 1 2nd year/Rotation 2 3rd year/Rotation 3
(In-training

accumulative cases)

CT of the Brain (ﬂ’]i@]i’)ﬁ]ﬁ%ﬁ] 100 50-100 0-50 0-50
RANNIINIIIRINGINIRYTZAUN

®)

CT of the Spine (N13ATI13130 5 0-5 0-5 0-5
RANNIINIIIRINGNINARLTZALN

b)

CT of the Head and Neck (N136373 30 0-30 15-30 0-15
BIDRADNIINNIIRINGANIRY

o d
AUN )

MRI of the Brain (N30 333%38 50 0-50 20-50 0-30
RADNNINNTIRINGNIRIRDIZAUN

b)

MRI of the Spine (N30 313938 20 0-20 10-20 0-10
RANNIINIIIIRINGNIRARLTZALN

b)

MRI of the Head and Neck (n13 20 0-20 0-20 0-20
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AIIINIARADNIINITIFINGN IR

L= dl
AUN o)

Plain Radiograph of the Skull/
Face/Spine (N3A713a%38%@0NNT

NWIIFINGNIRIRYTZALN )

100

0-100

0-100

0-100

Advanced CT Imaging (N136333
BIDRADNITNNIIRINGININY

L dl
IXAUN o)

10

0-10

0-10

0-10

Advanced MR Imaging (N179773
BIDRADNIINNIIRINGNANIRY

e dl
AUN o)

20

0-20

0-20

0-20

Myelogram and/or CT myelogram
(MIATIMIDRANNIINITIRINGN

aAa Qs e ‘:!I
ABIRYITAUN o)

0-5

0-5

0-5

Sialogram (NM30329%38RANNITNS

@~ Aa aa o Rt dl
TWRINGNMIUIRYTLAUN en)

0-3

0-3

0-3

Sonogram of the Neck (N13713733
BINADNIINITIFINENIRARY

o d
2AUN o)

10

0-10

0-10

0-10

RNELHEA
—_—
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N13ATIVUIDRAANINWNTINGMIRIRBNEAY T2ALN 0 NaBDY NMIaTARTERAIMINUNNEU S Thudesd Jidld auldnismiugu ves
01wIakifuimy sansnanaseylddisnmauaasiiuiu case Nunndlszirdhwdugmonunanoldnsguaiinuvesensdwiagifermy
NINTINIBRAANIMNTIFIMBIRRBNEAY S2AUN © Banals nMIaTInlanannmIiunnddszhiuainjudld meldnsaiuquues
019138WII BT MWINaTIIREU IAdIEN1IUAAITINIU case Nunnddsziudugmonunansldnsguaiinuaasenansdniagideimay
#3aUa@3 log book HudiunnddszdruldiidiuiuGeug case muldnisaiugy vesansdniagitoizmy

=~ b L ) QA Qo 4' ] Qo Q dl = A g lﬂl 6 ) v a en v a wen A v &
MIAIIRIVRANNIINWIIFTINYIRIRBNEIAY 32AVN o BA8DY NIaTIINTRADNMINUNNS sz weal JUd e TreUua wiolaiin
muldnsniugu 2a9a19IEnIaifisimay amannanaveulddisnauaaiiuin case Auwndszinududnenuransldnguaiiiuves

6 A v A A A a U 6 o v v 6 = v 1 a 6 A v A

019138WIaI LTy WIBURA log book Budiiunndszdriuldniudszaunsnininioug case SnvannIdnIadiformay

=1 %) [ %) a aa % q' o ] [ U 4 =S v 6 o ¥
NIATVRIBRAAN1IMNTIITINgIReReszn lafivinaandudnausaldaansadalvdidszaunisainisseonila unndidszdrdiuarnnsn
Y ¢ 1 %] 6 1 1 . a . %]
1ifin log book 9niszaun1Inin1338n3 case IINNL1IIWS AT B TITHIN9HIH rotation B AN (Elective) Tuszuuidgan o

o A A
ﬁﬂqﬂudﬂaﬂs&lﬂlaaﬂ

2. Milestones milsziinszaudnannlagsdn

Neuroimaging

NIATIINIDNAANIINITIA N1IAIIINIDRAANIITNIIFIR N1IATIINIDRAANIINIITIR
ANLNIRIRYIEAUN o (CT of the MYNMNBIRYITAUN MYNIBIRYIZAUN o
Brain) (CT of the Head and Neck, CT of (Advanced CT Imaging, Advanced

the Spine, MRI of the Brain, MRI of | MR Imaging, MRI of the Head and
the Spine) Neck, Myelogram and/or CT
myelogram, Sialogram, Sonogram

of the Neck)
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J2AU Medical knowledge a=m o-m o-m
Rotation 1 Level 1

Rotation 2 Level 2 Level 1

Rotation 3 Level 3 Level 2 Level 1

. o A 2K A o @ ' = 6 o v (Y ana o [
Medical knowledge 3£AUN o MaNBi danudmanuaznulas Suwndlsziinudesamuninanaifeas laeoanas
. o A = a 9 ‘ o | A o o A & 0w aa o W v o &
Medical knowledge sxauhl o w1y lsannuasninzel o uddanuddy Swwnduszdniuarsanaifaanld nmeldnsaiuguuasenaisd
Qs 4 a { Qs U A o v aAa Qs v k%
Medical knowledge sxautl m Winufls lsaniarnannsndudaudaunnddszdniiu enasaiteasld wiamanindouilasnmifinmeisauies i

ANNITWILITONY LRZFDLWRN amumﬁ@‘lﬁﬁmsﬁsuﬁiﬂlmz@”uﬁa IWDLINEIS

mstlsziinszaudngnnlagsia

Level 0: nannwsufiarauluning Lisansnu fudnuldasamnanzas
Level 1: mxnIndfudnumeldnisniuguuetaransdedslnaga

Level 2: mansndfuianumuldmifuuzaasanansd

Level 3: sansnUfjuaulagaiasvenia lvaadunzainaasy

Level 4: sanndfudnuldias uszanansnldniduuznismuvguinilszaunsaiiaondinle

U

6 o 1 . a Aa aa { o o o 1 g
unngilszarinuluuaas rotation #nwn astuininye uazmsaifiinuinanulsanianaanisnsaa i

o %

® Rotation 1: MIATANIBRANMINWTIFINEIRAABNEEY 12ALN o (NMIATIINITBRADNMINUNNTLzS T udad JUdld meldmsniugu ves

A v A

anasgnIadifoama) ldun CT of the Brain

U

msﬂsmﬁmm"'uﬁ'nslmwiﬂmmémﬁ'u Rotation 1 ’ﬂzﬂSZLﬁ%’ﬂ’mﬂi&‘ﬁﬂﬂﬂﬁiﬁmadLL‘W‘Y]gﬂizﬁi’]ﬁ’?%l%ﬂ’]i@LLaﬂ'ﬁiﬁl'ﬁ’)ﬁ]ﬁ%ﬂﬁ’@mﬂ'ﬁiﬂ’]x‘i‘i‘iﬁ%‘ﬂEl’]

]
o o o A

Aadundan 12aun o
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a o o o A

® Rotation 2: NM3ATIINIDRADNMINNTIFINGINIRLNEATY 32AUN o (1TULALINY Rotation 1) LazIzaAUN o (NMIATIIRIBRANNTIINUWNL LIz

A v

thuaJuald nmeldnisaiugu vasanansdniafifoama) ldun CT of the Head and Neck, CT of the Spine, MRI of the Brain, MRI of the
Spine

MyUszidnszauanuwlagsIud I Rotation 2 %ZUSZLﬁ%ﬁ]’lﬂﬂizaUﬂ’]itﬁTadLLW‘Y]E]rﬂiz?ﬁ’lﬂ/’mluﬂ’]i@LLﬂﬂ’]i@lﬁﬁ]%%ﬂﬁ@]ﬂﬂ’]i‘l’]’]x‘]{‘lﬁfmEJ’]

o

a dl o Qs Rt dl R dl
WIRUNRIALY IZAUN @ LRSIZAUN o

()

@ o A

. Ao o Aa aa o dg oA o . o A Ao = &
® Rotation 3: N1TATIIRIBNANNITINNWNRINYNIVIRLNTIAY TEAUN e-lo (LTWLALIND Rotation 2) LLRZITALUN e (NIATIVRIDRANNITNULANE

Uirdrthuenadfudle trodfud wisldiunsldnisaivgy vesannsdniagifuiziy) ledun Advanced CT Imaging, Advanced MR Imaging,
MRI of the Head and Neck, Myelogram and/or CT myelogram, Sialogram, Sonogram of the Neck
ﬂ’]iﬂimﬁ%iz@vﬂﬁ’ﬂEJJ']'WWI@]EITJ?JE%’]%{U Rotation 3 ’ﬂzﬂiuﬁ%ﬁ]’lﬂﬂizﬁﬂﬂ’]ifﬁmadLL‘W‘Y]ETﬂizﬁ‘i’lﬂ/’]%I%ﬂ’ﬁ@LLEm’]i@ITJ’im%Emu@mﬂ’]iﬂ’]d%ﬁﬁ%ﬂEJ’]

]
o o o A

FRRBNINAY 32AUN o ITAUN o UaTITAUN

> 6 A 1 . % = 1 o R A Aa A v A o o 3 A 2
%N’]UL‘H@!* ﬂ’]i’i]@]ﬂizﬁﬂﬂﬁinm’lﬂiil%ﬁ%u@]at rotation VAJIFRDIUUDIINAINULANAINY malm@naﬂsmm case V]VL@]LTIEJ%EYITI’]%HGWI’]&J‘IJQ 1 LWE]sL‘V\

"L@Tﬂi:amﬁtﬁﬂm,%'ﬂufmuﬁau@nu minimum requirement

 _ ]
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3. Skills and Medical Knowledge

Skills

nsUszian

Urzfiuanannlagsiuaiy Milestone (48 2)

Rotation 1

Rotation 2

Rotation 3

Imaging procedure

1.

CT of the Brain

r w N

CT of the Head and Neck
CT of the Spine
MRI of the Brain
MRI of the Spine

W N

Advanced CT Imaging
Advanced MR Imaging
MRI of the Head and Neck
Myelogram and/or CT
myelogram

Sialogram

Sonogram of the Neck

Medical Knowledge

nsUssn

miaauﬂszl,ﬁm:@”ummj

Rotation 1

Rotation 2

Rotation 3

1. Basic and Advanced

Instrumentation

Principles of imaging techniques of

plain radiograph, CT, MRI,

myelogram, sialogram and sonogram
Positioning in plain radiograph

Imaging examination protocoling in

CT and MRI

Safety considerations and patient

WaNgAIANaUTUNY FUszithusansafing ity veve
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management focusing on radiation
safety
and usage of contrast agent and

related issues

2. Normal anatomy and

physiology

Normal anatomy and physiology,

including normal anatomical variants of

1.

Brain and skull

2. Head and neck
3. Spine
3. Abnormal 1. Basic knowledge of traumatic brain Advanced knowledge of traumatic Congenital anomalies of the
conditions/Diseases of injury brain injury brain
the brain 2. Basic knowledge of stroke Advanced knowledge of stroke Inborn error of metabolism of
3. Basic knowledge of intracranial Advanced knowledge of intracranial the CNS

infection

infection

Basic knowledge of intracranial
tumors and tumor-like conditions
Basic knowledge of metabolic-toxic
brain conditions

Basic knowledge of
neurodegenerative diseases

Acquired white matter disease

Advanced neuroimaging
Advanced knowledge of
intracranial tumors and tumor-
like conditions

Advanced knowledge of
metabolic-toxic brain
conditions

Advanced knowledge of

WaNgAIANaUTUNY FUszithusansafing ity veve
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Epilepsy

neurodegenerative diseases
7. Related knowledge of neuro-

nuclear medicine

4. Abnormal
conditions/Diseases of

the head and neck

Common diseases™ of the orbit
Common diseases™ of the
paranasal sinuses
Common diseases* of the neck
Common diseases* of the base of
skull
Common diseases* of the temporal
bones
Common diseases” of the facial
bones
* focusing on
infectious/inflammatory
conditions, tumor and tumor-like
conditions and traumatic

conditions)

1. Rare diseases of the orbit

2. Rare diseases of the
paranasal sinuses

3. Rare diseases of the neck

4. Rare diseases of the base of
skull

5. Rare diseases of the temporal
bones

6. Rare diseases of the facial

bones

5. Abnormal
conditions/Diseases of

the spine

1.

Common diseases of the spine and

spinal cord

1. Rare diseases of the spine

and spinal cord
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6. INTERVENTIONAL NEURORADIOLOGY ROTATION

n3Us213% EPA uag Milestones 284 Interventional Neuroradiology Rotation

Minimum requirement
Imaging procedures P > >
vlﬂ‘ﬁ']ﬂ']ﬂ@l%l,a\‘l 16%%2]%;3
Diagnosis cerebral angiography 2 10
Treatment or embolization procedures - 5
Skill in procedure Minimum requirement
MIL8INUEHAILIINIIH Level 3
myvnvanmslagitlasaiie Level 1
#anN1Y Femoral puncture and closure Level 3
wanNIY Diagnosis cerebral angiography Level 3

 _ ]
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Medical Knowledge milestone
Level 1 Level 2 Level 3 Level 4

® Make core observations, ® Make secondary observations, | ® Provide accurate, focus and ® Make subtle observation

formulates differential narrow the differential efficient interpretations ® Suggest a single diagnosis

diagnoses and recognizes diagnosis and describe ® Prioritizes differential when appropriate

critical findings management options diagnoses and recommends ® Integrates current research
® Differentiates normal from ® Demonstrates understanding of management and literature with guidelines to

abnormal variant cerebral vascular ® Demonstrate understanding recommend management
® Demonstrates basic anatomy and basic intracranial- anatomical/pathological

understanding of cerebral extracranial anastomosis findings correlation between

vascular anatomy angiography and other image

modalities

 _ ]
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Medical knowledge Minimum requirement

Neurovascular anatomy ® Normal neurovascular anatomy
® Common variant neurovascular anatomy
® Common intracranial-extracranial anastomosis

® Anatomical - Pathological correlation and correlate with other image modalities

Traumatic vascular injury ® Arterial dissection

® Pseudoaneurysm

® Carotid-cavernous sinus fistula

Arterial occlusive disease ® Etiology

- Occlusion large vessel/small vessel
- Embolic
- Watershed
- Hypoxic/anoxia
- Dissection
® Strategies for imaging
® Common cause of intracranial stenosis/occlusion
- Atherosclerosis
- Thromboembolism

- Spontaneous dissection
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- Ateritis
- Moya Moya
- Takayasu

- FMD

Acute ischemic stroke

® |maging interpretation of AIS
- Non contrast CT
- CTA
- CTP
- MRI

® Suggest management of AIS

® Endovascular treatment of AIS

Cerebral aneurysm

® FEtiology 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

® FEtiology of non-traumatic intracranial hemorrhage
® Type of cerebral vascular malformation
- Capillary telangiectasia

- Cavernous malformation
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- 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

® Cavernoma

® Spinal cord ischemic and infarction
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Technical Skill Milestone — Diagnostic Cerebral angiography

Level 1 Level 2 Level 3 Level 4
° muls&qﬂﬂitﬁﬂaaﬁu{aﬁl,l,aza@ o 1 fluoroscope agnaLANNZFY o lfinnfiaianntSinusifagng | @ aau;ﬁ'smm,ﬁ'@ﬁ'}Laﬂmi/@;ﬁa
LOLIAUIT N IR ® vwAnM3 femoral puncture L&z RFUSEHY %%mﬁwummaﬂg’jﬂ“&ﬁa
o vvnamslagitUaanite closure lagfianaseldduuziin | ® ¥ivianns femoral puncture ua Jasriuduasoaniod
o aAUmuTetidlunviraans, NIDTILLHARD closure roauiailaglidasld | o aau;jﬁiulﬁﬁm”@mmi femoral
AMsunsnTauieLind uuas o \Jugislumsrivannis fuuztnIaTInae puncture W&z closure
’iﬁmiﬂmﬁumammﬂffﬁau diagnostic cerebral angiography | @ Mranns diagnostic cerebral ® VnannIT diagnostic cerebral
® GIIINUNNLUNINTOUINA angiography lasfonanseld angiography lapdanansdli
femoral puncture Wa*&INN5A funzinIasiainie funzinIatiginialantiag
afUTIEmsinwdasauld ® NI lNTINEN ® NI lnTINEN
MEUNINTaUIN femoral MIEUNINGaUN femoral
puncture laofianansela puncture AALDY
funzinnIaTIunge
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RANNELKA
—_—=

1. madamaseunmiseslusznuiiFhvinmzuudszam Wlsoznalummywisudnsuazd fudnulivesnd 4 sla lasliudazanii
WITNTWTLHZIN AW ALUANANUANNZEY
2. matsaduanuiiionnin ek uluminguwisudnsuazljuanu dasldnatmiluatiiion Level 3

3. msdsnfiurinwemsrinnaans 1#81989a1u1anans Evaluation form for diagnostic cerebral angiography

msusziinszaudnannlagsaa

Level 0: nanwsufiarauluning lisansnu fudnuldasamnanzas

Level 1: au13nufjuidnului@anns Diagnostic cerebral angiography lnsifiasuniaifesbusnlaald athamunzan meoldnminiuguuedaiansd
aghalnada

Level 2: sansnUfianuludannts Diagnostic cerebral angiography lmsifiasewiaifesnusnlsaldatnamnanzan moldmsfuuzaasaranssd

Level 3: sansnlfjuasiuluiannis Diagnostic cerebral angiography t ln1yiiaasniaifieasusnlya laadrananzay lasanavania ldvaaBuus

21Na1138

s A A

Level 4: snansnilfjuasiuluiannis Diagnostic cerebral angiography lwmsifiaaunsaifaasuanlsalaadamanzausaunsaljiaas uazlvng

[ qznid

AhanenIaIhaaansnla laia LLazmmmlﬁnﬁ%me%amuquwmﬂimumszﬁ:ﬁaalmfﬁ"ld’

U
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7.

PEDIATRICS IMAGING ROTATION

n3Us213% EPA uag Milestones 204 Pediatrics Imaging Rotation

Imaging procedures

Minimal requirement*

1st year

(rotation 1)

2nd year

(rotation 2)

3rd year

(rotation 3)

1. Plain radiograph

- Chest (newborn) 50 10-15 15-20 15-20

- Chest (older children) 30 10-15 15-20 15-20

- Abdomen and KUB 30 6-10 8-12 10-12

- Long bone and joint 10 1-3 2-4 3-5

- Skull, head and neck 10 1-3 2-4 3-5

- Spine 5 1-2 2-3 2-3

2. Fluoroscopy

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

- Upper Gl study S 1-2 2-3 2-3

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

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

- Voiding 10 1-3 2-4 3-5
cystourethrography
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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 o 1-2 2-3 2-3
- Spine 1 - 1-2 1-2
4. CT

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

- Brain 10 1-2 2-4 3-4
- Spine 5 1-2 2-3 2-3
-  Body 3 - 1-2 1-2

= A Y o U -~ o A Iy
g 1n Case filavinasuazlaawna wialaisens

 _ ]
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nIaewlszaunsaiisanangilag Portfolio

1st year %% 2nd year R 3rd year W%
(N1)* (N2)* (N3)*
PF v 29-48* v 44-63 v 48-65
FLU v 27 v 4-9 v 10-16
us v 4-11 v 10-19 v 13-22
cT v 3-7 v 6-9 v 9-12
MRI v 2-4 v 5-9 v 6-9
(N1)* (N2)* (N3)* = ai’wmu‘ﬁl,l,wwzTﬂs:a"wﬁmVL@Tﬁmww,l,azm%aﬁﬂufmn;jﬂasl
Pediatric Imaging
Plain radiographs CT us Fluoroscopy MRI
5¢AU Medical ® Ww-m ® 9-m o} Ww-m ® Ww-m o} 9-m
knowledge
Rotation 1 Level 1 Level 1 Levell
Rotation 2 Level 1-2 Level 1 Level 1-2 | Level 1 Level 1-2 | Level1 | Level 1-2 Level 1 Level 1
Rotation 3 Level 2-3 | Level 2-3 | Level2-3 | Level2 | Level 2-3 | Level2 | Level 2-3 Level 2 Level 1
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RANNELKA
—_—=

> H o L 1 Cé o v v a A g v v

Medical knowledge 32AUN o waNaily daudmanuaznulay Siuwndlsziniudasamuinanaifeas laesanias
> H { v 1 Qs 1 o R & o v aa g v v

Medical knowledge s¢aufl © nansily lsafinuoanineay o udiianuidy Sunnddszdiuasanaiiadnld moldnsauquuesenasd
> 4 s { Qs U £§ o v ana g U v

Medical knowledge 5¢aufl m nuN8fd lianlawannandudaudiunndizinthu enaesadtedtld niemunisouilasnsdnmdioauias wia

ANNITWILITONY LRZFDILWRN amumﬁ@‘lﬁﬁmsﬁsuj’lmlmz@”uﬁa IWDLINEIS

mMsUszianszaudnaninlaasia

Level 0: 2naanuiufiaraulunind lismunsnd foanuldaininnzay

Level 1: aanndfuidsu lun1sidan imaging protocol M3l contrast agent lin13aflasbniaifadsusnlsaldadnananzan meldnisaiuquues
annsdatnslnada

Level 2: s1a130Ufjuiasu lunsidan imaging protocol M3le contrast agent ln3iflaasniaifiaasusnlsnldadamanzan molamsunzaos

6
819138
Level 3: sa1301Ufjuiaeu lunsidan imaging protocol mM3lT contrast agent ln3iflaaaniaifiaasusnlsnldadamnanzan lagaravansaldvad
& &
TUhzND1TY
Level 4: sansnUfjuasn lun1siian imaging protocol mM3lT contrast agent ln3laasniaifeasusnlya ldadrananzsususnd fUaenne uas

v aa % A aa > 2 v -fl/ A qzaid 6 v ] 2
TwniaianunIaditaasuanla laias Lmzmmml%ﬂﬁmm:mamuQwEmﬂi:aumimuaﬂmﬁ"l@

] ¥
unngdilszdninuluuaas rotation @nw1 Anvins: uazusediiaewnaanulsaniaviaants asaalli

. o { ° L ' = o v 3 an o [
® Rotation 1: Medical knowledge 2AUN ® (ﬁmmmmyuazwuuaﬁ) Gﬁ\‘iLLW‘Y]gﬂiz’ﬂ’]‘ﬂ’]u@lﬂdﬁ’l&l’]iﬂ@li’)ﬁ]’)%’ﬂﬂﬁvl@@’ﬁU@]%La\‘i
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% { > { 4 v U L 1 o L A o v ana Qs v v
® Rotation 2: Medical knowledge 32017 o 4az 520U7 & (13ANNLRBENINTLAL o WATANNEIAL) TIunndUszithuaisasiaifdaasld aeld

o

ﬂ’liﬂ'?lUﬂ&l"]Jﬂ\‘ia’]ﬁl’]iET
. . ' & & o A o A o A A a Ao o = 6 o ¥
® Rotation 3: Medical knowledge ¢3¢ 4NV YNICALN @, ICAUN b, LRSIEALN o (Iiﬂﬂiﬂ%@mﬂ’ﬁ‘ﬂ‘ﬂﬂﬂjausﬁdLLW‘Y]&]II?%J’HJ']% 27190373

o

aa v A a = o A ~ ) o § oA a o & a
Quﬁ]ﬂﬂ‘l@l Wiaﬁquqiﬂlﬁﬂué’[@Uﬂ"liﬂﬂjﬂﬂ@?ﬂ(ﬂ%l@@ M“IDINNNINILITENY LLazﬁﬂ”ﬁJuﬂﬂalﬁuﬂ'}iﬁ]@llﬂNﬂ']ilaiﬂuf[iﬂluizﬂﬂuaEnw']WﬂLWU\'])

Skills and Medical Knowledge

Group A (1* Rotation) Group B (2™ Rotation) Group C (3" Rotation)

Skills

Imaging Procedures
Knowledge

1. Chest and airways 1.1 Imaging Modalities

- Plain radiograph, CT - Ultrasound, fluoroscopy - HRCT, MRI
1.2 Upper Airway - Foreign body, acquired - Laryngeal web, laryngomalacia
- Thyroglossal duct cyst, subglottic stenosis - Subglottic hemangioma
- Tonsillar enlargement, adenoidal - Cystic hygroma, choanal
hypertrophy, croup, epiglottitis atresia , tracheomalacia,

bronchomalacia, branchial cleft
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2. Gastrointestinal

System

1.3 Chest

2.1

Congenital diaphragmatic hernia,
pulmonary agenesis, pulmonary
hypoplasia

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

Pleural effusion, complications of
tubes and lines unique

problems in the neonate

Imaging Modalities
Plain radiographs, upper Gl
study,small bowel follow through,

barium enema, air enema

2.2 Biliary System

Biliary atresia, neonatal hepatitis

WaNgAIANaUTUNY FUszithusansafing ity veve

cyst, juvenile angiofibroma,

laryngeal papilloma

Tuberculosis, Pneumocystis
infection, fungal infection,
AIDS, and bronchiectasis
Venolobar syndrome, tracheal
bronchus,

bronchial atresia,
bronchopulmonary foregut
malformation, metastatic lung
neoplasms

Cardiogenic and non-

cardiogenic pulmonary edema

Airway foreign body

Mediastinal neoplasms

Ultrasound, CT

Barium swallowing, loopography

Choledochal cyst, cholelithiasis,

Hydrops of the gallbladder

- Langerhans cell histiocytosis
- mesenchymal sarcoma

- primary lung neoplasms

- MRI
- Gl follow through

oo



2.3 Liver
- Abscess

- Portal venous gas

2.4 Spleen

- Abnormal visceroatrial situs,

2.5 Pancreas

- Trauma, pseudocyst

2.6 Pharynx and Esophagus
- Esophageal atresia and TE
fistula
- Retropharyngeal

abscess/cellulitis

2.7 Stomach

- Hypertrophic pyloric stenosis

2.8 Small Bowel

- Malrotation; duodenal, jejunal,

and ileal stensois and/or atresia

WaNgAIANaUTUNY FUszithusansafing ity veve

Mesenchymal hamartoma,
hepatic 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

- wandering spleen

- Cystic fibrosis

- Swallowing dysfunction

- Corrosive ingestion

- Hernia, intestinal
lymphangiectasia, Henoch-

Schonlein purpura (guideline of

©08&



- Meconium ileus
- Midgut volvulus, necrotizing
enterocolitis, ischemic bowel,
intussusceptions
2.9 Colon
- Imperforate anus, appendicitis
- Hirschsprung disease, meconium
plug/neonatal small left colon
syndrome
210 Miscellaneous Lines and
catheters
- Umbilical arterial catheter,
umbilical venous catheter
2.11  Pneumoperitoneum
- Signs on plain radiograph
3. Genitourinary 3.1 Imaging Modalities
system - Plain radiograph, VCUG,
ultrasound
3.2 Kidneys
- Ureteropelvic junction
obstruction, duplication
- Acute pyelonephritis, reflux
nephropathy
- Wilms

stomach (neonates) volvulus investigation)
Duplication cyst, omphalocele /
gastroschisis, annular pancreas;
meconium peritonitis; meckel

diverticula, mesenteric and - Colonic atresia, polyp

omental cysts; lymphoma

Duplication, lymphoma

CT, MR - MRU
Multicystic dysplastic kidney, - Nephrogenic rest
agenesis, hypoplastic kidney,

ectopia, cystic renal disease

Wilms variants

Multilocular cystic nephroma,

leukemia, lymphoma,

WaNgAIANaUTUNY FUszithusansafing ity veve
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mesoblastic nephroma
- Nephrocalcinosis, renovascular
- Neonatal pelvocalyceal dilatation hypertension
(Urinary Tract Dilatation — UTD
classification and guideline of

investigation)

3.3 Adrenal Gland - Adrenocortical neoplasm, - Congenital adrenal hyperplasia
- Neuroblastoma hemorrhage, adrenal
calcification
3.4 Bladders, Ureters, and Urethra - Urachal abnormalities, Prune - Primary megaureter
- Posterior urethral valve, belly syndrome, cloacal
ureterovesical junction anomaly, urologic sequale of
obstruction, ureteral duplication, ano-rectal anomalies
ureterocele - Rhabdomyosarcoma

- Urinary tract infection, including
the guideline of investigation

- Vesicoureteral reflux, neurogenic

bladder - Fusion anomalies of the Mullerian
3.5 Male Genital Tracts - Germ cell tumor, undescended ducts
- Testicular torsion, testis, rhabdomyosarcoma
epididymitis/orchitis

- Germ cell tumors,
3.6 Female Genital Tracts rhabdomyosarcoma

- Congenital vaginal occlusion
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- Ovarian cysts (including torsion)

4. Neuroradiology 4.1 Imaging Modalities
- Plain radiographs, ultrasound,

CT

4.2 Skull
- Caput succedaneum, subgaleal
hemorrhage, cephalohematoma,

fractures

4.3 Spine
- VATER association, discitis,

tuberculosis spondylitis

|
oolo
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MR

Convolutional marking, wormian

bone

Premature craniosynostosis,
lacunar skull, Langerhans cell
histiocytosis, metastatic

neuroblastoma

Ewing sarcoma, aneurysmal
bone cyst, Langerhan’s cell
histiocytosis, metastases
(including leukemia and
lymphoma), scoliosis,

sacrococcygeal teratoma

- MRA

Congenital dermal sinus
Absence or hypoplasia of the
odontoid, os odontoideum,
segmentation anomalies,
Kippel-Feil anomaly, Sprengel
deformity, butterfly vertebrae,
spinal dysraphism,
diastematomyelia, sacral
agenesis (including caudal

regression syndrome)



4 .4 Brain

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

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

periventricular leukomalacia

4.5 Spinal Cord

5. Cardiovascular 5.1

System -

Myelomeningocele, meningocele,
lipomyelomeningocele, tethered
cord, intradural lipoma,
hydrosyringomyelia

Imaging Modalities

Plain radiographs

WaNgAIANaUTUNY FUszithusansafing ity veve

Chiari malformations,
cephaloceles, aqueductal
stenosis

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

Venous sinus thrombosis

Diastematomyelia, dermal sinus
Neurofibroma, astrocytoma,

ependymoma, metastases,

CT

Ebstein anomaly

- Acute disseminated
- encephalomyelitis(ADEM)
- Leukodystrophy

- MRI
- Tricuspid atresia, pulmonary

atresia with intact ventricular

fojoloy]



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

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

WaNgAIANaUTUNY FUszithusansafing ity veve

septum
Transposition of the great
arteries - Truncus arteriosus
Endocardial cushion defect
Coarctation of the aorta, aortic - Hypoplastic left heart syndrome

stenosis, total anomalous
pulmonary venous return below
the diaphragm

Basic concepts of situs solitus,

situs inversus and situs

ambiguous
- Marfan syndrome, Takayasu
aortitis
Anomalous left pulmonary artery - Kawasaki disease

00c



right subclavian artery or pulmonary sling
- 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 - Glenn shunt, Blalock-Taussig
- Pericarditis shunt, Norwood procedure,
arterial switch, Fontan procedure

5.10 Cardiac Operations

6. Musculoskeletal 6.1 Imaging Modalities
System - Plain radiograph - CT, ultrasound - MR
6.2 Congenital/ skeletal dysplasia - Achondroplasia, osteogenesis - Osteopetrosis

imperfecta Developmental dysplasia of the

hip

Thanatophoric dysplasia,
chondrodysplasia punctata,
asphyxiating thoracic dystrophy,
multiple cartilagenous exostoses,

enchondromatosis, polyostotic
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6.3 Infection/Inflammatory
- Pyogenic osteomyelitis

- Septic arthritis

6.4 Neoplasm
- Osteochondroma, unicameral

bone cyst, aneurysmal bone cyst

- Metastases

6.5 Trauma

- Accidental trauma

6.6 Metabolic/Endocrine
- Rickets

6.7 Osteochondroses
- Blount disease, physiologic

bowing

WaNgAIANaUTUNY FUszithusansafing ity veve

fibrous dysplasia,
Juvenile rheumatoid arthritis, neurofibromatosis,
syphilis, rubella, tuberculosis
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 - Hypophosphatasia

Legg-Perthes disease
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8. INTERVENTIONAL RADIOLOGY ROTATION

n135U32130% EPA wag Milestones 2189 Interventional Radiology Rotation

Interventional procedure Minimum requirement 2nd year 3rd year
(rotation 1) (rotation 2)
Aortogram, peripheral and 3 1 2

visceral arteriogram

Abscess and collection drainage 3 1 2
Percutaneous biopsy under image 3 1 2
guidance

Interventional Radiology
Vascular intervention Non-vascular intervention
J2AU Medical e Ww-m ® Ww-m
knowledge
Rotation 1 Level 1 Level 1
Rotation 2 Level 1-2 Level 1 Level 1-2 Level 1
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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 i:ﬁu‘ﬁ ® szﬁ'uﬁ o
1. Vascular imaging 1. Angiography
(Principles, indications,
contraindications, patient
preparation and care)
2. Vascular intervention 1. Transarterial embolization 1. Angioplasty, venoplasty
(Principles, indications, 2. Transarterial chemoembolization (TACE) 2. Thrombolysis
contraindications, patient 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
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Rotation 1 Rotation 2

Medical Knowledge ixﬁ’ﬂ‘ﬁ ® Szﬁuﬁ ©
3. Non-vascular intervention | 1. Abscess and collection drainage 1. Percutaneous nephrostomy (PCN)
(Principles, indications, 2. Percutaneous transhepatic billary drainage (PTBD) | 2. Percutaneous cholecystostomy
contraindications, patient | 3. Percutaneous biopsy and drainage under imaging 3. Percutaneous injection therapy eg. liver, tumor,
preparation and care guidance cyst ablation
4. Tumor ablation
5. Removal of foreign body
6. Cholangiogram
7. Dilatation of biliary stricture / cholangioplasty
8. Biliary stent placement

4. Equipment 1. Catheters
2. Guide wires

3. Needles

5. Embolic material 1. Embolic agents

 _ ]
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9. BREAST IMAGING ROTATION
n3U5213% EPA wag Milestone 209 Breast imaging
Imaging procedures Minimum requirement rotation 1 rotation 2
uazulana 3Ew3 Muazulana 13uW3 uazudana 3E%3
AL AHLDY ALAILDY AL ALD
Mammogram 50 200 25 100 25 100
Ultrasound 20 50 10 25 10 25
Breast MRI - 2 - - - 2
Breast Intervention
- Under stereotactic guidance - 3 - - - 3
- Under ultrasound guidance - 5 - - - 5
Galactography - 1 - - - 1
Breast Imaging
Mammogram Ultrasound MRI breast Breast intervention Galactography

s¢Al Medical ® -m ® Ww-m o) Ww-m ® Ww-m e v-m

knowledge

Rotation 1 Level 1 Level 1

Rotation 2 Level 2-3 Level 2 Level 2-3 Level 2 Level 1 Level 1 Level 1
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Skills and Medical Knowledge

Rotation 1

Rotation 2

Skills

o A
TAUN o

o A
TAUN ©-m

Imaging procedure

1. Mammography

2. Ultrasound

o 4
TAUN ©
MRI breast
o A
ITAUN o
Breast intervention
Under stereotactic guidance

Under ultrasound guidance

Galactography
Medical Knowledge isﬁ’ﬂﬁ ® isﬁuﬁ W-n
1. Imaging methods and positioning 1. Mammography izﬁnﬁ 9
- Indication and contraindication MRI breast

- Technique and Positioning

2. Ultrasonography

Indications, contraindications, techniques

and protocols
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Rotation 1

Rotation 2

- Indication and contraindication

- Scanning Technique and optimization

5EAUR o
1. Breast intervention
- Indications and contraindications
2. Galactography

- Indication and contraindications

2. Normal anatomy and physiology

Dynamic physiology of breast system
Mammography

Breast development

Lactation

Aging involution

Medical Knowledge

o A
WAUN o

. Normal anatomy of the breast system

Mammary glands

Mammary ducts

Cooper’s ligament

Nipple and areolar

Terminal duct lobular unit (TDLU)
Lymph node

Vascular supply
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Rotation 1

Rotation 2

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)

U T

52AUf ©

Pathologic images of carcinoma
(mammogram and US)

Ductal carcinoma

Lobular carcinoma

Medullary carcinoma

Papillary carcinoma

Mucinous carcinoma

Tubular carcinoma

Ductal carcinoma in Situ (DCIS)
Malignant calcifications

Abscess

Imaging interpretation (ACR BI-RADS 0-6)
Other special malignant condition
Inflammatory breast cancer

Malignant phyllodes

Medical Knowledge

o A
EAUN ©-m

Phyllodes tumor

Hamartoma

Post-operative change and fat necrosis
STAUR o

Other special malignant condition
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Rotation 1

Rotation 2

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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Possible Methods of Assessment/Examples:

End-of-rotation global assessment aukuuyUszidnlunanuin @
Direct observation and feedback

Self-assessment and reflections

Portfolio

Core exam

OSCE/simulation

Reading out with resident

ER preparedness test

Review of reports

Rate of major discrepancies
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T NIRRT WAINNANIT UL NNV WFME 32%19N13HNausa

Aa A a { o 6
N(‘P’I‘ﬁ o UszinansInne EPA ﬁﬂNﬁ ﬂdﬂ.ﬂﬁﬁ%ﬂtﬂﬂa'ﬁniﬂ

TUY 1st Modalitie Diseases 2nd year | Modalities Diseases 3rd year | Modalities Diseases
year s (level) (level)
(level)
Thoracic v PF 320U7 o wylu v PF F2AUT 0 UAZ o 321 v PF J2AUT o-m 321)
(1) CT MANWIN VA (1-2) CT lunanwIn o 289 (2-3) CT lunanuwin m
us Thoracic Imaging HRCT Thoracic Imaging HRCT W8 Thoracic
Rotation CTA Rotation CTA Imaging Rotation
us us
MRI MRI
Abdominal v PF 320U o wylu v PF F2AUT 0 UAZ o 321 v PF J2AUT o-e 321
(1) FLU MANWIN o VB (1-2) FLU lunanwIn o 289 (2-3) FLU lunianuwin m
us Abdominal Imaging us Abdominal Imaging us 28y Abdominal
Rotation CT Rotation CT Imaging Rotation
MRI MRI
MSK v PF J20U7 o 2y lu v PF J20UN o USY b 32y v PF 520UN o-en 321
MANUIN o VDI (1-2) CT lunanwIn e 189 (2-3) CT lunanuwin m
Musculoskeletal us Musculoskeletal us U
Imaging Rotation MRI Imaging Rotation MRI Musculoskeletal
Imaging Rotation
Neuroimagin v’ | CTof the | 326Ul o mu*ﬁlsquu v CT F2AUT 0 UAZ o v CT J2AUT 0-
(1) Brain MANWIN @ VDI (1-2) MRI mu‘ﬁszgiummmn (1-3) MRI mu‘ﬁ'iquu

g

wangasuazinainTIRnauINunndUEi UM SIE I IR bevo
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Neuroimaging en U8J Neuroimaging PF AMANWIN e VDI
Rotation Rotation Myelogram/ Neuroimaging
CT Rotation
myelogram
Sialogram
us
Pediatrics v PF 320U7 o wylu v PF 320U © seylu v PF J2AUT soylu
FLU NIANWIN en VB FLU NIANWIN en VB FLU NIANWIN en VDI
us Pediatric Imaging us Pediatric Imaging us Pediatric
CT Rotation CT Rotation CT Imaging Rotation
MRI MRI MRI
cvs v PF J2AUT o-an sylu v PF F2AUT o wylu v PF J2AUT 0-e 2y
(1) CTA MANUIN o VDI (1-2) CTA MANUIN o VDI (2-3) CTA lumANwIN
*Doppler CVS Imaging Cardiac CT CVS Imaging Cardiac CT 2839 CVS
us* Rotation Cardiac Rotation Cardiac MRI | Imaging Rotation
MRI MRA
Doppler US Doppler US
IR v VIP 32007 o szylu v VIP 520UN o U I
(1) N-VIP MANUIN o VDI (1-2) N-VIP i:u:lumﬂwmﬂ
Interventional o VDI

Radiology Rotation

Interventional
Radiology

Rotation

wangasuazinainTIRnauINunndUEi UM SIE I IR bevo
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Breast

v Mam

L5 lﬁl
320UN o 3zylu
NIANWIN en VB
Breast Imaging

Rotation

(2-3)

Mam
us
MRI

F2AUN -l 321
TuMaH®IN o
284 Thoracic

Imaging Rotation

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

tomography angiography, MRI = magnetic resonance imaging

[60 w MInLwRansFausalaganin
1st year s/ Tailn 2nd year lw/ Tl 3rd year s/ Tainn
Formative exam v v v
/67 m n33eeuilszaumsatisaniaingile Portfolio
1styear | 31WIN asu/lal 2nd year 1% asu/lai 3rd year 1% asu/laiasu
(N1)* AT (N2)* AT (N3)*
oF v v v
FLU v
us v v v
cT v v v
HRCT v v
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CTA v v
IR v v
INR v
Mammography v v
MRI v

(N1)* (N2)* (N3)* = Srwauiunnddszinhuldnonuuazmiaitouiingis ananiszylilu miestones va3udazszuy

IR = interventional radiology cases, INR = interventional neuroradiology cases

Aaa A fa o
NAN & ﬂ’lii’lﬂﬂ'l%l]iza‘uﬂ'ﬁm%)ﬂ

1st year ‘Y‘l”llvlaj‘ﬁ’l 2nd year ﬁ1ll&jﬁ1 3rd year ‘Y‘I”lll&iﬁ']

1. ILASLUAIDINIBLRAAARaNNTENUI NN v

201 1A393199398 v

faulAT93199 UL v

U agm”ﬁﬁnﬂ ALZNITUNIIITYDIINNITINL

L’%&JLﬁmTaQa

ANERNEANERN

31,@137:15“179yjauamgﬂwamu%"ﬂ

N o~ 0N

) a v @ v (n‘ = ot v /
AATNTLINWITL AT IR a1 NUS Nl

lu

8. a\mUmu’“m”mﬁuaugsni@ia‘n‘*ﬁ%mé’m v
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NAN ¢ N1INNINTINUILLNIBININTIEINEN

1st year IINATI 2nd year I INATI 3rd year 1IN
(minimum 1320939 (minimum 1370939 (minimum A9
. . . = a
requirement) requirement) requirement) NIININ
ﬂ’]iﬂit“l;&m'] uluamﬂ'u 10 10 10
Myt runialasns 1 1 1
INNYY
mMadszguszwineannt 0 1 1
2

nMadsegnan g

Aaa A 6 A . .
AAN » ﬂ']ii’]El\‘l’mﬂ‘sxaun']iml,%ﬂ%ifﬁ]ﬂn Counselling Lta& non-technical skills workshop

1st year sl Ll 2nd year LYY PHALIN 3rd year Hw/ Ll %
1. Patient safety v v v
2. Infectious control v
3. Contrast media v v v
4. Effective communication skills v
5. Quality management & leadership v
6. npwanpMifEIToInLATIn v

1 L) &/ Qs L 1 ]
*mmsﬁmimulvlwmmuﬂuamuu% LD N']%ﬂ']ﬁl:‘:i‘ﬂ%, MIDUIN WIBNIRAL
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ﬁa‘ﬁ o MIUTLLARENTIAWLAW Professionalism Lag interpersonal and communication skills Tﬂﬂmm‘sﬂ(uazé"hada'm
1st year s/ laieinn 2nd year s/ laieinm 3rd year s/ Lad el
1. Medical radiation physics v
2. Radiobiology v
3. Radiation safety v v v
4. Contrast media v v v
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| anuiiugumainamaaimauwndningtaanunisig
1. Medical radiation physics

2. Radiobiology

I. mwfﬁ’mﬁﬁﬁﬂﬂﬁﬁﬁlﬁﬂ, nuclear medicine LLaz radiation oncology (tWNLG33N

NIANUIN )

II. mwjﬁmmiysmwmiﬁﬂﬂ

>

. AMNINUIUNNINEFAITNIUNN N AT BINLUNI9TIE

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
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8.

7.3 Parent-daughter relationship

Units of activity: Curie and Becquerel, specific activity

B2 Interaction of photon & electron with matter (2 hours)

1.

Photon interactions
1.1 Photoelectric interaction
1.2 Compton interaction
1.3 Pair Production
Probability for each interaction
2.1 Cross section
2.2 Factors affected each interaction
Importance of interaction related to radiation works
3.1 Radiation diagnostic
3.2 Radiation Therapy
3.3 Nuclear medicine
lonizing Radiation
Interaction of electron with matter

Parameter related to particle energy loss

B3 Radiation quantities and units (1 hour)

—_

© © N o o k~ 0D

lonization

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.

N o o b~ w0 D

Bremsstrahlung

X — ray spectra

Characteristic x-rays

X-ray beam quality and quantity

Half value layer(HVL) of x-ray beam
Calculation of HVL and inverse square law

Anode materials and filtration
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8. X-ray circuit waveform
B5 Quality of X- rays (1 hour)

1. The quality of x rays
Half value layer
Spectral distribution of x rays
Effect of filters on x ray beam
Measurement of half-value layer
Exponential attenuation

Equivalent photon energy

©® N oo g h~ w0 N

Energy and wave length of x rays
9. Hard and soft x rays
B6 Radiation dosimetry system (1 hour)
1. lonization chamber
1.1 lonization method
1.2 Free air chamber
1.3 Thimble chamber
1.3.1 Condenser chamber
1.3.2 Farmer chamber
1.3.3 Special chamber
- Extrapolation chamber
- Parallel plate chamber
1.4 Environmental conditions
1.5 Type of ionization chambers
1.5.1 Pulse type ionization chamber
1.5.2 Current type ionization chamber
- lonization chamber
- Proportional counter
- Geiger Mueller counter
2. Colorimetry
3. Chemical dosimetry
4. Film dosimeter
4.1 Film components
4.2 Latent image
4.3 Optical density
4.4 Advantage
4.5 Disadvantage
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5. 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
6. Scintillation dosimeter
7. Semiconductor detector
B7 Basic knowledge of medical computer & application (1 hour)
1. Definition
2. Digital data
3. Components of computer
- Central processing unit
- Input / Output devices
- Storage devices
- Communication network (bus)
- Digital images

4. Computer vision
- Mammography
- Chest x-rays

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

B8 Diagnostic X-ray equipment (2 hour)

1. Direct and alternation current
Single-phase and three-phase circuits
High voltage circuit
Control panel components
Backup timer
High voltage components
High frequency circuits
Tube housing and envelope

Cathode
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10. Grid controlled tubes
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11. Tube and filament current
12. Anode
13. Line focus principle
14. Heel effect
15. Off-focus radiation
16. Focal spot blooming
17. Heat units
18. Heat Limit curve
19. Anode heat monitors
20. Tube life and warm-up procedures
B9 Screen film radiograph (1 hour)
1. Radiographic film
2. X-ray film processing
3. Intensifying screen and fluorescence screen
B10 Fluoroscopy (1 hour)
1. Introduction to fluoroscopy and radiography.
1.1 Meaning
1.2 Basic principle of the production of fluoroscopic and radiographic
imaging
2. X-ray machines
2.1 Composition of general or conventional radiographic machine
- X-ray tube
- Beam limiting devices
- Tube support
- High tension cable
- High tension generator and circuit
- Control tube or panel
- X-ray table

2.2 Composition of general or conventional fluoroscopic machine.

X-ray tube

X-ray tube carriage and screen holder

Fluorescent screen

Serial changer or spot film device
- Additional accessories
2.3 Image intensifier.

- Principle and construction of x-ray image intensifier tube
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- 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)
1. Principle of MRI
2. MR instrumentation
3. Basic MR pulse sequences (spin echo and gradient echo)
4. Type of MR images ( T1w, T2w, PDw images)
5. Suppression and cancellation techniques
6. Safety
B13 Radiotherapy equipment (1 hour)
Basic principles and operations of radiotherapy equipment
1. Kilovoltage units
Co-60
Linear accelerator
Simulator
CT simulator

Treatment planning system
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Fabrication of treatment aids
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8. Respiratory gating
9. 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. 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

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

2.10Basic principle of PET and cyclotron

211PET instrumentation

2.12Clinical and research application of PET
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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
Application of BMD for diagnosis
Simple circuits
Photon absorption techniques
Bone density measurements
Advantage of DPA over SPA
Patient Radiation dose

Dual photon energies
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Comparison between DXA and DPA
10. Filtration systems
11. Electronic systems and scintillation detectors
12. Display unit
B17 Radiation protection in diagnostic radiology (1 hour)
1. Basic principles of radiation protection
Reduction of radiation exposure of the staff: time, distance, shielding
Reduction of radiation dose to the patient
Effective dose

Regulations, equipment regulations

o g k& w N

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
Maximum permissible body burden, MPBB
Maximum permissible concentration, MPC
Hot lab design
Rules and regulation in the hot lab

Hot lab monitoring
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Storage of radioactive materials
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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
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, Obiject 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)
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1. Basic principle of quality control and quality assurance of radiographs and
diagnostic x-ray instruments
D4 Mammography (1 hour)
1. Mammography
D5 Advanced computed tomography (1 hour)
1. HRCT
2. CT Fluoroscopy
3. CT Angiography
4. Post processing
5. Quality control for CT
D6 Ultrasound (2 hours)
1. Physical properties of ultrasound
Ultrasound transducer
Acoustic impedance
Axial and lateral resolution
Ultrasound instrument

Doppler ultrasound
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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
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N4 Internal radiation medicine
N5 Radioimmunoassay and related procedures

1.4 Physics of Radiation Therapy (T1 - T7)

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

T4 Brachytherapy
T5 Advanced in radiotherapy
T6 Quality assurance/quality control in radiotherapy
T7 image guided radiotherapy
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

1
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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

Brain and coverings
A. Normal anatomy
Must know 1. Skull, sutures

2. Major apertures

m“'ngmua:mm'ﬁmiﬂnausuLLWﬂsfﬂi:'{hﬂwumm%“\iﬁ"mﬂﬁﬁﬁ]{fm bdbe

odd



©® N oo g b~ ©

Hemispheres, cortex, gyri, sulci

Normal myelination

Fissures and cisterns

Basal ganglia, thalamus, hypothalamus, pituitary gland, pineal gland
Brain stem and cerebellum

Ventricles, choroid plexus

Vessels and major branches

B. Congenital CNS lesions

Must know

Must know

Must know

Must know

Must know

Must know

1.
2.
3.

Embryology of brain development
Normal variants
Disorders of organogenesis
- Anencephaly
- Cephaloceles
- Chiari malformations (I-1V)
- Corpus callosum anomalies: agenesis, dysgenesis, lipomas
- Hydranencephaly
- Porencephaly
Disorders of neuronal migration and sulcation
- Lissencephaly
- Cortical dysgenesis: agyria-pachygyria, polymicrogyria
- Heterotopia
- Schizencephaly
Disorders of diverticulation and cleavage
- Holoprosencephaly (alobar, semilobar, lobar)
- Septo-optic dysplasia
- Absent septum pellucidum
Posterior fossa cystic disorders
- Dandy-walker complex
- Mega cisterna magna
- Arachnoid cyst
Disorders of histogenesis (phakomatoses)
- Neurofibromatosis type | and type I
- Tuberous sclerosis
- Sturge-Weber syndrome

- Von Hippel-Lindau syndrome
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Should know - Ataxia-telangiectasia (Louis-Bar syndrome)
- Rendu-Osler syndrome
- Basal cell nevus syndrome
C. CNS Infections
1. Pyogenic infections
Must know - Meningitis
- Cerebritis
- Abscess
- Subdural and epidural empyema
2. Encephalitis
Must know - Herpes simplex (HSV | & II)
- Human immunodeficiency virus (HIV)
Should know - Sporadic and epidemic prion disease (Creutzfeldt—Jakob
disease)
- Subacute sclerosing panencephalitis (SSPE)
3. Granulomatous infections
Must know - Tuberculosis
- Fungal infection
- Parasite infection
Should know - Sarcoidosis
4. Infections in the immunocompromised host and patients with AIDS
Must know - Toxoplasmosis
- Progressive multifocal leukoencephalopathy (PML)
- Cytomegalovirus infection
- Cryptococcal infection
D. Intracranial tumor
1. Glial tumors (gliomas)
Must know - Astrocytomas
- Glioblastoma multiforme (GBM)
- Oligodendroglioma
- Ependymoma
- Subependymoma
- Choroid plexus papilloma
- Subependymal giant cell astrocytoma

- Pleomorphic xanthoastrocytoma
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2. Neuronal and mixed neuronal-glial tumors
Must know - Ganglioglioma
- Gangliocytoma
- Lhermitte-Duclos disease
- Dysembryoplastic neuroepithelial tumors (DNETS)
- Central neurocytoma
- Olfactory neuroblastoma (esthesioneuroblastoma)

3. Meningeal and mesenchymal tumors

Must know Meningioma

Hemangiopericytoma

Hemangioblastoma

Osteocartilagenous tumors

Should know

Fibrous histiocytoma
- Malignant mesenchymal tumors
4. Pineal region tumors

Must know Germinoma

Teratoma

Pineoblastoma

Pineocytoma

Primitive neuroectodermal tumors (PNET)

Pineal cysts

Should know

Embryonal carcinoma

Yolk sac (endodermal sinus) tumors

Choriocarcinoma

- Retinoblastoma
5. Sellar and parasellar tumors

Must know - 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
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6. Cerebellopontine angle tumor

Must know Nerve sheath tumor

- Meningioma
- Epidermoid
- Arachnoid cyst
- Metastasis
7. Intraventricular tumors
Must know - Choroid plexus papilloma
- Choroid plexus carcinoma
- Colloid cyst
- Giant cell astrocytma
- Central neurocytoma
8. Infratentorial tumors
Must know - Medulloblastoma
- Ependymoma
- Brainstem glioma
- Juvenile pilocytic astrocytoma
- Hemangioblastoma
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
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- Extracerebral hemorrhage
- Epidural hematoma
- Subdural hematoma
- Subarachnoid hemorrhage
- Intracerebral lesions
- Cortical contusion
- Intraventricular hemorrhage
- Brainstem injury
- Deep cerebral gray matter injury

- Diffuse axonal injury

Must know 2. Secondary lesions
- Cerebral herniations
- Traumatic ischemia, infarction
- Diffuse cerebral edema
- Hypoxic injury
Must know 3. Vascular injuries
- Dissection
- Pseudoaneurysm
- Carotid-cavernous fistula

G. White matter diseases

—_

Must know Multiple sclerosis
Acute dissiminated encephalomyelitis (ADEM)
Small vessel ischemic disease, hypertension

White matter change in elderly

o M w0

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
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- 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)
- 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
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Cavernous malformation

Developmental venous anomaly (DVA)

Arteriovenous malformations (AVMs): brain and dural

Vein of Galen aneurysmal malformation
. Metabolic, endocrine, toxic and systemic disorders
Should know - Hypoglycemia

- Alcoholic encephalopathy

- Hepatic encephalopathy

- Acute hypertensive encephalopathy

- 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
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4. lodine 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)

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

6. Indications, risks and benefits of neurointerventional

procedures including embolization, angioplasty and stenting

Head and neck

A. Paranasal sinuses and Nasal cavity

Must know 1.  Anatomy

2. Congenital disease

Must know -

Should know -

Encephalocele
Dermal sin’us tract
Choanal atresia

Dacrocystocele

3. Inflammatory diseases

Must know -

Sinusitis and its complication
Acute sinusitis
Polyposis

Mucocele

4. Benign sinus tumors

Must know -

Osteoma

m“'ngmua:mm'ﬁmiﬂnausuLLWﬂsfﬂi:'{hﬂwumm%“\iﬁ"mﬂﬁﬁﬁ]{fm bdbe

odm



Antrochoanal polyp
Juvenile angiofiboroma

Inverted papilloma

Must know 5. Malignant sinus tumors

B. Orbit and visual pathways

1. Anatomy

Must know -

Ocular structures

Bony orbit

Extraocular muscles

Optic nerve sheath complex

Visual pathway

2. Intra-ocular lesions

Must know -

Should know -

Retinoblastoma
Melanoma

Retinal detachment
Metastases

Infection and inflammation
Drusen

Phthsis bulbi

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

m“'ngml,l,amwﬁnﬁﬂnauwLLWﬂsfﬂi:'{hﬂwumm%“\iﬁ"mﬂﬁﬁﬁ]ﬁn bdbe

odd



- Rhabdomyosarcma

- Vascular anomaly

- Lymphoma/leukemia/myeloma

5. Trauma

Must know - Fracture of orbital walls

- Extraocular muscle entrapment

- Injury of the globe and optic nerve
C. Skull base

Must know 1. Anatomy

2. Nonneoplastic disorders
Must know - Cephaloceles
- Dysplasias
- Inflammation / infection and obstruction of sphenoid sinus
Should know - Variation of sphenoid bone

- Vascular variants
3. Tumors and tumorlike conditions
Must know - Fibrous dysplasia
- Chordomas
- Chondroid tumor
- Meningiomas
- Craniopharyngimas and Rathke’s cleft cysts
- Juvenile angiofibromas
- Pituitary adenomas
- Neurogenic tumors
- Mucoceles
- Aneurysms
Should know - 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

3.

Must know -

Should know -

Anomalies of external ear

Anomalies of middle ear

Anomalies of inner ear

Vascular anomalies: internal carotid artery and high jugular

bulb

Inflammatory disease

Otitis media, mastoiditis and complications
Cholesteatoma

Malignant otitis externa

Petrous apex: petrositis, mucocele, chlolesterolgranuloma
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

E. Oral cavity

1.

Must know -

Paraganglioma

Dural AVMs

Arteriovenous fistula or AVM of head and neck
Aberrant internal carotid artery

High riding/dehiscent jugular vein

Anatomy

Tongue
Floor of mouth
Sublingual space

Submandibular space

2. Benign lesions

Must know

Pleomorphic adenoma
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Should know

Must know

Should know

Must know

Must know

F. Neck

Must know

Must know

Must know

- Nerve sheath tumor
- Fibrooseous diseases
- Lipoma
- Exostoses
- Aggressive fibromatosis
- Rhabdomyoma
- Miscellaneous benign lesions
3. 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

1. 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

3. Pharyngeal mucosal space
Congenital Lesions

- Tornwaldt cyst

Infectious and Inflammatory Lesions
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- 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
Must know 4. Parapharyngeal space
- Prestyloid compartment (as an important landmark)
- Post styloid compartment or carotid space
Must know 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
Must know 6. Masticator Space
- Pseudolesions
- Pterygoid venous plexus asymmetry
- Benign masticator muscle hypertrophy
- CNV3 motor denervation
- Infectious Lesions
- Masticator space abscess
- Benign tumors
- CNV3 schwannoma
- Malignant tumors
- CNV3 perineural tumor

- chondrosarcoma
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- 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

- 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
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- 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
- Parathyroid carcinoma
- Cervical esophageal carcinoma
12. Hypopharynx, larynx, and cervical trachea
Must know - Infectious and inflammatory lesions
- Croup
- Epiglottitis in a child
- Supraglottitis
- Trauma
- Laryngeal trauma
Should know - Benign and malignant tumors
- Upper airway infantile hemangioma
- Laryngeal chondrosarcoma
Should know - Treatment — related lesions
- Post — radiation larynx

Must know - Miscellaneous
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Must know

Must know

Must know

Laryngocele
Vocal cord paralysis

Acquired subglottic - Tracheal stenosis

13. Lymph nodes

1. Nodal classification: the level system
2. Lymphadenitis and etiology

3. Criteria for assessing metastatic nodes

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

and nodes

15. Post - treatment neck

G. Jaw and dental pathology

Must know

Should know

Spine and spinal cord

1. Odontogenic cyst

N o g &~ e DN

Ameloblastoma

Fibroosseous lesion
Inflammation and infection
Vascular malformations
Nonodontogenic cyst: bone cyst

Nonodontogenic tumors

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

Must know

1. Developmental abnormalities

Myelocele, myelomeningocele

m“'ngmua:mm'ﬁmiﬂnausuLLWﬂsfﬂi:'{hﬂwumm%“\iﬁ"mﬂﬁﬁﬁ]{fm bdbe

[o)-Yo)



Should know

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

Must know 6.

- Chiari Il 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.

o o &~ w0 DN

Osteomyelitis

Discitis

Epidural and paravertebral abscess

Tuberculous infection

Meningitis/arachnoiditis

Spinal cord lesions: abscess, granuloma, transverse myelitis,

multiple sclerosis, ADEM

D. Neoplastic disease

1.

Must know

E. Trauma

Must know 1.

Neoplasm of vertebra

- 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

Biomechanic of injury: flexion, extension, axial loading, compression,

distraction, rotation
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Must know

Must know

Must know

Must know

surgery

2. Fractures and dislocation

- 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

Traumatic disc herniation
Spinal cord contusion
Intraspinal hemorrhage
- Epidural hematoma
- Subdural hematoma
Post-traumatic abnormalities: syringomyelia, arachnoiditis,
pseudomeningocele and root avulsion instability with
spondylolistheasis
Postoperative findings:
- Common spinal procedures and instrumentation
- Normal post-therapeutic appearance
- Failed back syndrome

- Complications of myelography, vertebroplasty, intervention,

F. Degenerative disease

Must know

1.
2.
3.

Disc degeneration/ herniation / posterior element
Spinal stenosis

Arthritis

G. Vascular lesions

Must know

Should know

1.

2
3
4.
5.

Spinal cord AVM

Spinal dural AVF

Cavernoma

Spinal cord ischemia and infarction

Paraspinal AVM
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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
1.2.3
1.2.4
1.2.5
1.2.6
1.2.7
1.2.8
1.2.9
1.2.10
1.2.11

Angioplasty, venoplasty

Thrombolysis

Transarterial infusion

Transvenous occlusion

Transjugular intrahepatic portosystemic stent (TIPS)
IVC filter placement

Tunnel/ non-tunnel venous catheter placement
Retrieval of foreign body

Aortic stent graft

Hemodialysis access interventions

1.3 Non-vascular intervention

Must know
1.3.1
1.3.2
1.3.3

Should Know
1.3.4
1.3.5
1.3.6
1.3.7
1.3.8
1.3.9

Abscess and collection drainage
Percutaneous transhepatic biliary drainage (PTBD)

Percutaneous biopsy and drainage under imaging guidance

Percutaneous nephrostomy (PCN)

Percutaneous cholecystostomy

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

Removal of foreign body

Dilatation of biliary stricture/ cholangioplasty
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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

1
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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
- 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
- Gl: right upper quadrant pain, right lower quadrant pain, left lower quadrant
pain, suspected small bowel obstruction, acute pancreatitis, suspected
abdominal abscess, mesenteric ischemia, upper Gl 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
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- 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)

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
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Osteomyelitis/discitis
Epidural abscess

Disk herniation

Should know

Chest

Acute myelopathy

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

Abdomen

Volume assessment with IVC ultrasound

Must know

Abdominal trauma

Ascites, peritonitis, abdominal abscesses
Hepatobiliary infection and jaundice
Pancreatitis

Urinary tract infection and stone disease
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Bowel obstruction, hemorrhage, infarction and infection

Inflammatory bowel disease

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
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Recognition of adverse reactions to contrast media (iodinated and
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Evaluating the patient before and after contrast medium administration
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- Treatment of adverse reactions

- Treatment of contrast extravasation

NUCLEAR MEDICINE
HDKIITN
A. BASIC SCIENCES

1. Basic physics LEWLAEINY 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
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Must know - FDG PET/CT
Should know - Non-FDG PET/CT
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.

ﬁé’ngmua:mmﬁmiﬂnaumLLWﬂﬁﬂs:ﬁﬂﬁwummﬁdﬁ"mﬂﬁﬁaﬁm bdbe

o/



RADIATION ONCOLOGY

& a
LWaK1IDN

A. Basic science

1.

Medical radiation physics and radiobiology

B. Clinical radiation oncology

1.

2.

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

Common cancers — etiology, epidemiology, natural history, pathology,
pretreatment/diagnostic evaluation, staging, prognostic factors, treatment
modalities, result of treatment and treatment complications
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

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

Radiation equipment

4.1 Teletherapy (External beam radiation therapy)

411 Megavoltage machines
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- 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
441 Wedge
442 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)
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

. 1]
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[ 1 lisuRevavluning nlasuuaunans
[ 2 sudazaulunini Nlesuuaunans udsTweatn

T 3 suAerauluriing NlaTUNaURUI8aEI9LANN LazaTIAaLIAN
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szaudnannlagsa

(] Level 0 maanusuAazavluwind ldaansadjudnuldomanuzay
[ Level 1 swn3nt e lunsidan imaging protocol N3k contrast agent 1¥n19ifaaewnsa
Aaasuan

laaldatamunzan moldnminuguaesenansdainilndda
) Level 2 swnsndfudon lunsidan imaging protocol N3l contrast agent 1wms3fiaaewnse
Ahaapusn

Tsaldasnamunzay neldnstunzassonasd
] Level 3 swnsndfudon lunisidan imaging protocol N3l contrast agent 1wms3fiaapwnie
Aaasuan

Tsaldagnamunzan lasaraveniolivedduuzainonanss
[ Level 4 sun3ntfiideu lunsidan imaging protocol N3k contrast agent 1Wn3ifaaswnse
Aaasuan

lsaldagamunzsuaansadl fiann uazlinisiteasnieiteasusnlsnldies uazaananld
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EVALUATION FORM FOR INTERVENTIONAL NEURORADIOLOGY

d' 6 o % eqzl n:i

I AL Rk i E a1V SR 1751 AN e
1. MIUBIRWEUATIHNNIIA

] swldgUninllasnuiiFuazdaunuinyIunmisd (LEVEL 1)
() 1% Fluoroscope atindinanzan (LEVEL 1)
O BinedaieaatSunmssfesng wanzan (LEVEL Il

ox o o VA A A A on A o o o A
C] aaugi’sm’m, "i]@ﬂ’]l@ﬂﬁ’]i/ﬂ&lﬂﬁiamSJ%LL%’JY]'N?JQ‘]J WU aINwawaII8INNIIR
(LEVEL IV)

2. myiranmslagitusaaita

O viwiaanslesisuseaise (LEVEL 1)

3.4@0N13 Femoral puncture and closure

() aAdnsdatietlunvindanns, MizunIndouiiiaduiasdanstiasiwanzunsndas
(LEVEL 1)
() ¥hvieanns femoral puncture Wazclosure lasianansgliduussin watiowwie (LEVEL
1)
() esranunizunInganan femoral puncture wazaanIna AU mysnaseule
(LEVEL 1)
O smansalinssnsernizunindaunain femoral puncture lasdananssliduuztinnie
F8Afe (LEVEL 1)

(] sansalinssnsiniizunsndauain femoral puncture aauiad (LEVEL V)

4. %@0n17 Diagnosis cerebral angiography

a U 1 3 o L U { a &/ a ¥ Qs U
(I afdmetotsglunisidanns mizunsndouiifiaduwazisnmstastwnizunsndan
(LEVEL 1)
() Lﬁmj"ﬁwlumiﬁﬁﬁ'@nmi diagnostic cerebral angiography (LEVEL I1)
Q > . . . = v o o A ! A
(J +vihvimanns diagnostic cerebral angiography lasdanansgliduussinniasioinie
(LEVEL Ill)
Q > . . . = v o o A ! A
] vviaans diagnostic cerebral angiography lasfannsdliduussinnlasiomnie
\@nitay (LEVEL IV)
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5. MyUszifinszauanannlas s

[ Level 0: :nannwsufiavauluning lisansnufjodnuldadananzay

() Level 1: sansadiianuluiannis Diagnostic cerebral angiography 1wmsafiasswnie
Fthdouonlinld adamanzan muldmimuquuasannsdednilndda

() Level 2. snansad i@ uluiannis Diagnostic cerebral angiography lwmsafiasewnie
Staspuanlseleatomunzay moldmstunsuedananse

@ Level 3: mwnUfiideuluianns Diagnostic cerebral angiography l#n133iaasnia
Siaspugnlseldagomunzay lasansvanie livefdunzainatanss

() Level 4: sanIndfjideuluiannis Diagnostic cerebral angiography l#n13iaasnia
Ahaspugnlia lasgramanzausasaljuaau uazlimsifiaapniedifaasuanlyalaiay uss

3 c?{' A oa A 6 v 3 v
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U TZURI.o oo WY ooooe
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EVALUATION FORM FOR VASCULAR INTERVENTION

Procedure .......c.coviiiiiiiiiieicncnnneens (Aortogram, Peripheral or Visceral arteriogram,
A1)
Disease/ DiagnoSis .......ccceviiirririniirarsrirnnaenan Rotation NUTELAW....evereeeeeereceeeeeeeen,

v
]

\afuga 24 WGan davlanatsziinatnetasszay 1: 1 A3

Lﬁaﬁuq@ 36 LAaw G049 laNAL T AW NRETEAY 2: 1 A9

t!ll 6 o v =
B DNV U TED VLI NI eeeeeeeeeeeeeeeeeeeeeseeseeeesesenessnesseessnessneensssnsennesns 10023 RN

1. midamidayanuguidrayuazsudulu vwann1ng vascular intervention Mwunzauny
Hie (EPA-R 8)

111615236 @99379m8 uaz Lab Nénanuazsuduliasudin
[ 2 615236 @929379m8 uaz Lab Nénanuazsuduasutin

[ 3 16U923@ a999me uaz Lab Addguazdnduasudiwudalymuaztons

sehdugih gluaTunin

[ 4 léfs2d@ 99199198 uaz Lab Niddguazdnduasudiu snansnaddawiuasde

A3 IAATUDIN

2. msmammﬁumaumm&’ﬂuUﬁamﬁﬁums YMAATNNIINT vascular intervention (EPA-R 6)
111 velwgthoduluBusenas lagldldasune
(12 afunufisdatisiuasnisniia LLﬁﬁwalﬁgﬂaﬂL%ﬂUﬁuﬂam

(] 3 afunafitasi® anuLEed LLﬂ:ﬂi:TMﬁﬁQﬂamzvl,@ﬁ'umﬂmsmm ua9valy

Qﬂam%u‘tuﬁuﬂau

(1 4 aBunuTa1T ANLRDY LLa:ﬂi:Iwﬁﬁpjﬂamﬂ@i’%’ummﬁmn LATNIILREND

v & XA = a
LL@'J"QGT@SL%HH'JULT%FLU HE2YAEY
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3. MILASLUNUI8AWITNITUNNITNTID LRzAaI laTUNIRAENINUTIRITNWaaaLAaa (EPA-R 10
u

.
ISl

11 n7uTaus%lun138a iodinated contrast medium MN®aaaLAaa

¥
a v v

L] 2 N9 uTaU4% ?Ja%’m%%aﬂ’s‘ﬁm”\ﬂumia@ iodinated contrast medium WN®aaALAAA

(] 3 nuaiate® TarunIanisssid LLazmmsnL@l?mwj“ﬂamlﬁw%“awém%“umsmsﬁ@

iodinated contrast medium TNWRaALADA Lo

L] 4 n51u1914% T098RIaNITILN m&mm@%ﬂmjﬂmlﬁw%ﬂu LazlRanThauad

iodinated contrast medium 7113 liwanza

4. gNNINNYNRADNIINNY vascular intervention ﬁ'mjﬂw"lﬁashommzaw (EPA-R 2, EPA-R 6)
(11 &9170 puncture %aaaLRaa be
L2 &w1en puncture waeaLaaa wazla vascular sheath bo

13 813139 puncture %aaALA0A b& vascular sheath kaziRanlFauaIwlaang

LRANNCRA

1 4 83130 puncture waaaLiaa ba vascular sheath ianliauaInlaagNinuzay

LL&Z’JWO@%LLWLLG&’]Uﬁ?%l%ﬁﬂﬂ@Lﬁﬂ@ﬁﬁadﬂ’ﬁvLﬁ

15 813139 puncture %aaaLAaa ba vascular sheath WRanldauaIwlaasdnizy
o 1 { U v o Q/ Q?: { 3
MNAAIRURIB L UAR AR aANABINT LA LazRINNITIYINRAMTIUNLIND

(advance) &

5. NMIATIANLANBUAMNAAUNGIIN angiogram (EPA-R 3)
11 yenmeimeavasnasaiaaanlnd e
[ 2 sasavandunisnasaiaeanaadng le
[ 3 ansnuanansme Aawizanzasussrsaatioafaalnd e

L] 4 sunsnuananitos ﬁmwn:mzﬁ)waama@l,ﬁa@ﬁﬁ@ﬂﬂﬁvlﬁgﬂéfad WRZENITD 1A

ms’iﬁadfw%alﬁmsﬁwLmﬂ’“sﬁadfﬂﬁmm:Lﬁuvl,ﬁmﬂﬁq@amagﬂéfaommzau

6. lduuzthdanIumsaaiudnagaduninduldinanzan (recommendation of

appropriate next steps) (EPA-R 5)

(11 lsnansa e le
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[ 2 Tduusiinle ue limanzaw

3 Twdunsiinlatmanzaw LL@ivl,ajmmsnuaﬂmqwa %38 190 NIaVaLRLVDINTATIAN

IRVER1A
T 4 Twduuziinlatmanzaw w%“amzqmqwa 738 190 KIATALFLVIINITATIANLULIN

7. ANBEEUMITFORNT N TLINUNANITATID angiogram nanday NETU whladny saanaas

AUN laNUNIUARY (review) AUa19158 (EPA-R 3, EPA-R 9)
(11 dmIneanuwna bigeaasasnuil lanuniwilas (review) nuananssiiuaawlng

(12 §mInonuHa ligaandasnui lanunIulay (review) NUB1ANTHTUIIEI Ll

anudnuaziinasanie

(13 §mInonuxa lgaandasnui lenunIulan (review) NUB1NTHLNIEIH el L1

wadaﬂﬂay

(14 §mM I uHagaanRaInuN lanUNIUARY (review) NUB1NTH WANATIBNURAN

ﬂ'ﬂ%mm"l,é’jlaiﬂi:ﬁ'u/ﬂ'oﬁmﬂ%'uﬂ;a

(1 5 §MInNanuHagaanfaInuf lanunIuiay (review) nuananssduazltnim le

anday N7l
8. m3fossiugily (EPAR 4, EPAR 9)
11 Vl,sjé'amsﬁ'ugﬂw
12 ﬁamsﬁ'mjfﬂmﬁ'aUmmﬁ"lajmmmu
13 ﬁamsﬁ'ugﬂmasmmmmu W L LEaIfIaNuAnantAinla

L4 ﬁamsﬁ'mjfﬂmasmmmmu LRZLRAI LALAWDIAINULA LD NLALLS

9. MIFOMINLKFIN9U (EPAR 1, EPA-R 9)
O 1vl,1i§amsﬁ'm§5'am’m
12 ?%am‘sﬁ‘uQﬁ’mmuvlﬁmi"laj"ﬁ'@mu
13 ?«Iam‘sﬁ‘uQ‘s’ammﬂﬁ&ﬁudm‘lmy’

L4 ?«am‘sﬁ‘u;ﬁ’nmmvlﬁﬁ ﬁ'@muuazgﬂﬁamaa@nm
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a ~ { a g .
10. nMIaszuBniNEnIwNItiLazywiNiiedulun13as19 angiogram (EPA-R 7, EPA-R 10)
' o & & g A a £
[ 1 laaszwrnfsgnwnssiazdgmniiatv
[ 2 ldsnansoun ldgmldesranuncauuas ldvannatiomae
13 ldsnansoundladgminaisuile udlSnsnasanusiomie lwaamnanzas

L 4 unladgwimanzaunuanusansovadaniay was ladsnsmannutiomaale

NANLRANZRY

] 5 gansnaanisun ldgwiuaznizunindan lalrnans aunuanuaIunInueIa el
= ) A = % 1% a da & A
uaz laUSnsnveanutiwielwiafimanzay wsauudsuazsnuiiniieduie

ﬂﬂdﬁ%ﬂ’]ﬂﬁ@’l‘ﬁ’]l%ﬂ%ﬂﬂ@

11. anusbAnToUdenui lesUNoURINLaZANATIRBLAY (EPA-R 9)
1 bisuAevaulunsting flasuuaunune
[ 2 SuRemevluwing Aldsuvounany uaswnadn Lirimnuaiia
[ 3 SuRemovluwing Alesunounany sTuNaT) LATIRENRRALIN

T 4 suAerauluriing NlaTUNaUruatILaNN LazaTIRaLIAN
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syaudnanmlag I
] Level 0 — maanusudazauluning liswnsod juaewle

[ Level 1 — snanyndfidnu uazlinmisitladoniodiadouonlinldnaldminiuga

2898191380619 INATA

] Level 2 — sansnd Judau usslinmsifiassnioifaavuanlsala noldnmsfiuus

Ya38712178

] Level 3 — swnsndfudau uszlimsifiassnioifeasusnlialaies laganawe

A \ o & &
%iavl,&l?l AANDLLUEAIINDIANTE

] Level 4 — sansndJudau usslinmsifiassnioifasvuunlyalaios uszsansnld

& & v a & o ' @
ﬂ’]i"ﬁLLuzﬁiaﬂﬁUﬂﬂ“ﬂuﬂizaﬂﬂ’]fmua Elﬂ']']vl,@

u
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EVALUATION FORM FOR NON-VASCULAR INTERVENTION

Procedure ......cccciiiiiiiiiiii e (Drainage, Biopsy)

Disease/ DiagnoSis ........ccovieiimiiiiiiiiiiieaea e eeas Rotation NUSELAB.......oe........

Lﬁaﬁuq@ 24 LG G0 laNal T AWt NRlTEAY 1: 1 A9

Lﬁa?{uq@ 36 1AW 609 lNALTHLARALNINRYTIAY 2: 1 A9

2 6 o ¥ =
R S L7201 R T g 1% S B 3 1

1. midamidayarugrundrayuszsudulunisviianniams non-vascular intervention 1

WmanzaunuKiie (EPA-R 8)
111615236 @99379m8 uaz Lab Nénanuazsuduliasudin
[ 2 1613236 @929379m8 uaz Lab Nénaguazsnduasunim

(13 léfsed@ @719919me uaz Lab Niddguazinduasuiuudayddaywiuazdanis

EEPKLR AT gluaTunin

[ 4 léfs2d@ @999 waz Lab Niddguazdnduasudiu snansnaddawiuazde

AT A ATUD I

2. mavaanwusananngiuiauanaunnviiannsnig non-vascular intervention (EPA-R

6)

11 malﬁgﬂam%ﬂuﬁuﬂamaﬂ Tag'lilaasune

(] 2 aBunudstaUItUaINIINTID LLﬁﬁamalﬁQﬂstﬁu‘luﬁuﬂam

(] 3 aBunuDstaLT ANLREY Lm:ﬂsz*[mﬁﬁp&’ 2892 1aTUNIINTID WAL 9 IR

U

LT lLBwea

1 4 aBuNuDITa1T ANLREY LLa:ﬂizlymﬁﬁpjﬂamﬂ@i”%’um*;mn LATNIILROND

=] v o | & A
LLa’Jﬁ]\‘i"llasLW}d‘lJ’mL‘ﬁulu Augaal

3. midsziinansmennuialn@ain pre/ intra-procedural imaging (EPA-R 3, EPA-R 4)
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1 §A1IDLANNNEINATIDILIT LG LazFIRIINHAUNE bel
2 F1U1INVANANNAAUNANLANIZLANZ9 be

3 mmsnuaﬂmwmww:m:mﬁﬁ@ﬂﬂmﬁgﬂﬁaa LRZENNITD MTIHARE NI D AT

o aa o A, Y =
"ﬂ’]LL%ﬂ’J%ﬁ]%U‘ﬂ%’]"ﬂzLﬂuvL@N’lﬂﬂiz(@
ﬂﬂ?dgﬂﬁﬂ%%&l’]zﬁl}

4 mmmuaﬂmmLoowmm:mﬁﬁﬂﬂﬂavlﬁgﬂﬁaa LRZRINNTD NI RanenIalrnig

o A,

'«ﬁ']LLuﬂ‘iﬁﬁmwma:Lﬂuvlﬁuwnﬁq@aai'm

v A v A A o . . . =
ONABILANIEEY LRANNTNLY (route) LAZLAIDINAUINI (imaging guide) 1

Nz ad lwIYRannIT e

4. §NNINNRANNIING non-vascular intervention ﬁ'ugij”ﬂ'mvlﬁasi’mmu’lmu (EPA-R 2, EPA-R 6)
1 ammnLﬁaﬂqﬂmm“lumiﬁ’lﬁmmivlﬁasmmm:au
2 mwsndasnm ludunsiinwannsldagnamanzay
3 mmmidqﬂmnﬂﬂ{Tw‘hme“?'iﬁaan’nvl,ﬁaﬂ"mmmmw
4§30 MIEETEINg/eAfU Wi ldo s aw

5. ldduusthdnsumsanaiudnagadundnduldinanzan (recommendation of

appropriate next steps) (EPA-R 5)
(1 lsnansalwduuweiinla
T 2 Twduusinle e limanzaw

13 Twdunsiinlatmanzaw LL@i"lzjmmmuaﬂm@;wa %30 Va& NI0VaLRLVAINITATIAN

LS
T 4 Tedunzsinlamanzas WIDUTLYLNAANS $#30 Tad KIaVaLRUVAINITATIDNLULIN

6. NNHLMUNIFARITIUNITINEIWHANITHIIRADNNITNG non-vascular intervention ﬁgﬂﬁaa

n927U 1119418 KeAARaINUN leNUNIBARY (review) NU8139138 (EPA-R 3, EPA-R 9)
(11 imsnaaurs ligaansasnun lanuniuilay (review) nuanansdidusdaulng

(12 §msnonuna lgaandasn Ui lanunIuilay (review) NUB1ANTHIUNIEI Lad

mméhﬂ”aujl,l,a:ﬁwa@ia;jﬂm

13 imnununa laaaaaadnui lanuniwilas (review) NUa1ITUN9EIW WA 14l
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Na@aﬂﬂaﬂ

[ 4 I suHagaanfaInuN lanuNIBAY (review) NU1178 WANATIBNUREN

ﬂ'ﬂ%mHﬂ@”’l&iﬂisﬁ'ﬂ/ﬂhﬁaoﬂ{uﬂgq

(1 5 M INunuHagaanfaInuN lanunIuiay (review) nuananssuazltnim le

anedad NIy
7. m3fessiugiiy (EPAR 4, EPAR 9)

11 Vl,sjéamiﬁ'ugﬂ'm

]2 éamiﬁugﬂmﬁ'sUmmﬁ"l,sjmm:aw

13 éamsﬁ'mjﬂmamommmu e LwaaIfInNuAnantAinla

4 éamsﬁ'mjﬂmamommmu LRZLEAI IARUDIANNARENL AR
8. M3#0a3TL3I1% (EPAR 1, EPAR 9)

O 1vl,&i§'}amsﬁ'mjs'amm

12 ?{iamiﬁ‘u;Es'ammvlﬁl,wi'hjfmﬁm

[ 3 femanugiunulddidusgulng

P ﬁamiﬁ'mji'ammvlﬁﬁ fmauuazgﬂﬁamaa@nm

% >~ { A g o °' . .
9. MIaszninivanwIsikazlywiniedwlun13ieann1snis non-vascular intervention

(EPA-R 7, EPA-R 10)
' o & & g da &
1 laiasennnissnunisoilasdymniiatu
2 laimansoutlsdgw laadrananzsunas ldvannusiamnie
3 ldanansaur ludgwnadudle wddsnwmannutisnislwasitmanzas

4 ui lpdgwisanzrunuaNAEINNINTIaKed waz laUInsvaautIsmielwaN

LRANNCRA

5 mm‘ma‘i’@mmﬂﬂlmﬂtymu,a:m’;zLm‘SﬂSEau"L@Tmmzauﬁ'ummmmsmlammao
v R ! = A ¥ v a da ;3’ A b @
LLava@ﬂSﬂE’]"llaﬂ’T]&l“ﬁ’)UL%&QI%L’)&’WIL%&J’K&&J WYDUUIURE TN BRININAY BN U INUN1T

e lwawiae

10. ANNUTLANTOUABNUN MHTLNBLRNLLAZANNATIGBLIAN (EPA-R 9)
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11 lusuResauluning Alasusaunaiy
[ 2 sufiasaulunting NasUNaURNNY LASTWHATY MNWATHRIALIAN
[ 3 sufiavaulunting NIeTUNaURNIY BAUNATT LANWEIIARKALIAN

T 4 sufiavauluniind NleTUNaURNILatNILENT LazATIABLIAN

syaudnaamlagsIn
] Level 0 — maanusudazauluning liswnsod juaawle

[ Level 1 — snanindfudnu uazlimsitiadoniodhadouonlinldnsldniniugu

298712717008 19INRT

) Level 2 — swnsndfudan usslimsifiaasnioifaavuanlyala aolamsfiuus

Ya387127178

] Level 3 — sansndJudau usslinsifiassnioifaavuunlyalaies lagarawe

A \ o & &
ﬂiavl,ll"ll AANDLLUEATNDIANIE

L) Level 4 — smwnsndJudau usslimsifiaasnioifassuanlyalaios uszsunsnlw
=
il

i1 & wa
ﬂ’]iTLL%z%iaﬂ’mﬂﬂJﬁ

Uszrunsaiasniile

2] ¢ v a (¥
BODVNDVTHHUTZLNTS (AVTTDI).eocrrreererernnsecsns s bbb s s s a s
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EVALUATION FORM FOR MAMMOGRAM

BOUNNITLTZRNIN e FUT ST
wuyd s dudn i (szysianIn i)
Mammogram LRI e LT (+7% checkup,
Clinical breast disease: breast mass, mastalgia, nipple discharge, fibrocystic disease Lﬁu(ﬁu)
l Lﬁ@é%g@] 12 1dou davldnatsdnagotosszen 1: 1 A%
] Lﬁ@é%g@] 36 1iaw daslanalszdinagnaionszay 2-3: 1 A39

1. midamidayarugundayuszsndulunisdrmuazudana mammogram va451n (EPA-R
2)

[ 1 16192798 @973919me waz/m3e Lab lasudiu

1 2 1615298 @9719719M8 waz/138 Lab ATUEIU

[ 3 1618 av19319me uaz/mia Lab asudiunudayddgm ldasudiu

[ 4 1619248 ama3emie uaz/m3a Lab audau swnsasgdymldasunneim

2. msﬂi:LﬁumﬂﬁﬂﬁugmﬁéwﬁqLLazﬁ‘i’]Lﬁuluﬂﬂié’]uLLa:LLﬂawa mammogram luuivas
patient identification and radiographic technique (position, additional view, exposure, artifact)
(EPA-R 10)

1 livsziwnafiaiuguidaguazdndu

12 ﬁmiﬂs:Lﬁumﬂﬁﬂﬁugmﬁé’]ﬂ”zyu,az'i%ﬁu wet lasutan

[ 3 mundssfiwnefiefuguismaguszsuduldamdom LL@iﬂ'deﬂQﬂﬁadﬂ%%&m

[ 4 mansndssfiwnefiefuguisddguszsuiuldamdom Qﬂﬁﬂd‘ﬁ%%u@

[ 5 musndszidunafiefuguisaguszinduwldasudmu gﬂﬁaaﬁam@ IRHIEK!
daymdaRawanainulugsfifedesianmsdsudgoudlaled (gu position laimanzaw, drenw

NaUGN8-271)

3. MINPNBRATNANBUZANVAALNANATIINVINN mammogram (EPA-R 3)

T 1 luwuanwmzanuialn@ngian

o

& LL@i"LsJ'mmiﬂmmwvlﬁgnﬁaa

iy
iy annussneldgndasud liaannlinmaiiiady
wialmsinuunifiaanle

(] 4 wusnsmzanuAaUn@fiday sanInuvstneldgnedasuazananInliniiifiadn

%%alﬁmiﬁ'hLLuﬂﬁﬁaiyﬁuwzLﬁuvl,@i”mﬂﬁq@asmgﬂﬁmmm:aw

m“'ngml,l,amwﬁnﬁﬂnauwLLWﬂsfﬂi:'{hﬂwumm%“\iﬁ"mﬂﬁﬁﬁ]ﬁn bdbe

oo



4. gansnliEauanudAianrad lumMINewRaaNIeANUEaUNANaTIaNLNN

mammogram (EPA-R 3)

o ' %

(] 1 lalgunsndnauanaudieunauna

[ 2 §auanudan e Sidasdiugy
(] 3 R101308NAUANNEIA N A URAI LA A

o

5. lduusshdmsunmsananuduagrsdunindulainanzan (appropriate next steps) (EPA-

R 5)

11 ldanansalwduussinle

(1 2 Tdduussin e welaimanzan

[ 3 Iduusth ldinanzaw udldaunsnveninana wia Tad WaaTaLAua9IMIATIAN
LI

T 4 Twduusiinlainanzay w%am:qme;wa 130 T80 RIDVOLRUVBINIIATIDNLULIN

6. NINHLAMUNNBNBINYHIUNITINLINBNANIIATIIMammMogram ﬁ'gﬂﬁaa N7 wazdnladne
(EPA-R 3, EPA-R 9)

[ 1 g hinsalvasmmdingeligneas

[ 2 g hensalesmmadsngeldgndas udlinizdy didasdiuyy

[ 3 Igheniolesmmasngeldgndas nzd wazidhlade

7. msdo@iaifaHaa”ﬂmm:mmﬁ@ﬂﬂﬁﬁmnwuLﬂuﬂynum']ﬁﬁﬂ”ﬂgﬁagmaﬂﬁﬁummisﬁl,az
uwneiguariay (EPA-R 1, EPAR 4, EPA-R 7)

[ 1 lainsudymffiedu

[ 2 nywdywifiedu ud ldsdataya

[ 2 nywdymifiedu sadatoynle udlugndas

I { a A/ 1 1 v v v
[ 3 nudyminifiedu uazdsdatayaldgneas

8. ANNUTLANTOUABINUN MTLUBLRNNLLAZAINATIGBLIAT (EPA-R 9)
11 ldsuAesavluninn Nlasuvaunane
1 2 suRasavluning NlAsUNaLRNNY LABITUHAT

[ 3 ufiaraulunting NleTuNaURNILatNILENN LazATIAaLIAN

1
m“'ngml,l,amwﬁnﬁﬂnauwLLWﬂsfﬂi:'{hﬂwumm%“\iﬁ"mﬂﬁﬁﬁ]ﬁn bdbe

woe




szaudnanlaa I

'] Level 0 1aanwiufiavaulunind lisunsny fianwle

[ Level 1 snanIndfianuuazlimaifadsniaifassusnlsaldnaldnisaivquaasenansd
otl9lnaTa

[ Level 2 sanTndfianuuazimsifiadoniaitedouonlsnle meldnsfuuzaasenasd
[ Level 3 snunsndfudnuuazlinidfiaapniaiiaapusnlialdiay laseravansalivadd

A &
TUUgIN1A9Y
[ Level 4 snunsndfudnuuazlinisiiaapniadiiaapuanlsaldaiay uazsunsalwmsfiuus

oa A 6 v 1 v
mquwuﬂs:anmsmua Elﬂ’J’]vL@]

2] & v a o
DR ST A E T N (e T TR K ) PR

G TIG 2T

Reference: 01 EVALUATION FORM FOR PLAIN RADIOGRAPHY, %ﬁﬂgﬂiLLaZLﬂm‘ﬁﬂﬂi

Hnausuunnelszintus113s’InenIiaay 2560 win 151-152

%ﬁ'ﬂgﬂma:mmﬁmiﬂnauwLLWﬂsfﬂi:'{hﬁwumm%“\iﬁ"mﬂﬁﬁﬁ]ﬁn bdbe
wol



EVALUATION FORM FOR BREAST ULTRASOUND
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1. NILIPBNTHI®

3.6 N33R ﬂ.ﬁmﬁmfuga

- General Radiology | (MD 728 101) NN

- General Radiology Il (MD 728 102) tnauydang

- Advanced Radiology | (MD 728 201) 2nd year resident INDUAL

- Advanced Diagnostic Radiology Il (MD 728 202) 2nd year resident tnaiiag

- Basic science (ITNRIWNAN/ LNONG)

- Basic Biostatistics (308NN Tunga 2 FlaniInvadinaudu)

- MEnaINgE ATEIwnad/nandang)
Fa93891u uazdunzidowdwindnen Tussuy http:/ireg.kku.ac.th
Usuinaindnenlndnaanzsazusiliniusnads

aansidondvnsow 61w website 71 http://reg.kku.ac.th
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conference NAIT1TIFINGN)
'Y & A oA o ! A & a .
3‘.1JLLUUWQ?&JGGYIZLUH%VL@Y]‘Eiﬂ’Wi BLRZDITEANRINSL U UNI 2 1291 (Medical
. . . . a [ a
Radiology physic and Radiobiology) 21182 500 U 2aitiltdwb 1,000 LN
nIgay ’ﬂ:ﬁa’]ﬁ]’]ig‘iﬂﬂﬁ’.}%ﬂﬂﬁd &HQ@J&Q‘U NN 2 ﬂ%l\‘i LLWﬂET%Zﬁ@GE]ﬂﬂ
anlginlumadunmiliaransdquaey laud ddaaiasdu dwing uazdraauunuly

ﬂ'ﬁﬂﬁJﬁﬂ‘U

v o | . A o a v o \
® MILIINUWITOYTUMITHIUIZUL  teleteaching FI90 LAUTITINUIRUTIRUWNET LA
Uszinalng (take course by distant learning)
3.8 MISuunIIRauGaLhadlaya1anse - nmﬁmfuqﬂ%‘

(3703711 Topic Badunngiszinine

39 Journalclub - NNINIETUEINT niudlavint, nnaenwn 1 iuinteresting case

m“'ngmua:mm'ﬁmiﬂnausuLLWﬂsfﬂi:'{hﬂwumm%“\iﬁ"mﬂﬁﬁﬁ]{fm bdbe

bde


http://reg.kku.ac.th/

3.10 Conference Activity
1. Neuro. conf. NNU1YIUIUNS 1381 15.00-16.30 . (3wn3h 4 vasiAew Radio-
surgery- RT conference)
2. Tumor board conf. (ROP) ntng Tuna#aud dilanwi 2
3. Pediatric conf. 151 3WWOWALRA 1781 08.00-09.00 . BNLIRNRALA dlaWgaN 18289
LAaw%
4. Gl conf. e IwNs a1fiag 1Iu a17ag 1781 15.00-16.30 .
5. Rheumato conf. 1nawgRaLAFUAYT 3 vagiian 11a1 14.30-15.30 w.
6. Ped-Surgery conf. 1a3uswns (a1 4) 1281 13.00-14.00 5.
7. Ped-RT conf. iingiuensala1viiinalain 1381 13.00-14.00 .
8. Mammo-patho conf . V!ﬁﬁ 3 209LA8% LA 13.00-14.00 .
9. Chest-Radio Conf. W5#i 2 2891fia 1281 8.00-9.00 .
10. EYE-ENT Conf. 1iiawas 1 A39 (FaTwAANNLARERILEEAIN)

11. Cholangiocarcinoma conference V!ﬁ‘ﬁ 4 2991021 1281 13.00-14.00 .

** Resident Way Fellow 15319108 I%9NN Usea1wdnt d1LiunIT 1A NLARLAL Taya

&1%3U Conference ey LATUNALRNL

3.11 Morning conference L1 1387 07.45-08.30 . (ﬁﬂ‘tﬂ@&lﬂ’]ﬂ’]iﬁ)
3.12 Topic and Seminar 7nIugn3 lapunndizinthu uszanansy
1381 12.00-13.00 .
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13.00-14.00 3m| wk Ped-Surgery conference
15.00-16.30 Neuro. Conference
4th Neuro Surgery, radio, RT conference
29AT 07.45-08.30 Morning conference
12.00-13.00 1" wk interesting case (English)
2" 4" wk Journal club
13.00-16.00 General radiology (#1%5UuwngUszdntnm 9 1)
14.00-16.00 Tumor board conference (MSK)
W5 08.00-09.00 | 2" wk Chest

st rd th .
1,3 ,4 wk morning conference

12.00-13.30 Multidisciplinary Team CCA conference
13.00-14.00 3rd wk Mammo-Patho conference
13.00-16.00 Basic science (Wwneitszdnthud 1)

15.00-16.30 Gl conference

wqﬁ'aa 08.00-09.00 Pediatric conference
14.30-15.30 Rheumatology conference
F!ﬂ‘i‘ 07.45-08.30 Morning conference
12.00-13.00 Topic and seminar
13.00-15.00 Pediatrics-RT conference Vlﬂé'ﬂmﬁﬁué'ﬂmﬁ
13.00-16.00 frsuunnglszintne 9 1

- Medical physics
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d1%31 postgraduate program

1. N9 conference %291%14I81 07.45-08.30 .
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1.1 Interdepartmental conference

1AL #a1a 219198
1, Neuro conference 293701, 8.93un3, p.ajmilad, a.4in, a.amuun
2. Eye/ENT conference 293301, 8.23un3, s.a7muflad, a.dn
3. ROP conference a.1U3Inw0, a.WNITMANE
4, Gl conference 0. 4a8N, E].ﬁ;W’]ﬁhiﬂfﬁ, 8.N81Y1M1
5. Rheumato. conference 2.4 I0w, 8. WITANE
7. Ped-Surg conference 2.%n N3, 8.535375
8. Pediatric conference 2.39050%, 8.90N3, 8.537%5
9. Mammo-patho 23170l a.Jumud, a.gniad
10. Chest-Radio conference a.1men, 8.2550un500
11. HCC conference a.3an0l, 8.3 3 0u, 0.0UT"
12. | Cholangiocarcinoma a.laen, a.gwansal, a.nagIan, a.3anTol,

conference 2.9 384w, 0.0%1"
13. | Ped-RT 8. 4n N3, 8.5979
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® LATDINNULANDLILTITNAN 5
A4 ¢ A 4 .
® LATBINNYLANDLILLARAUN (portable X-ray machine) 4
® 1A389 Fluoroscopy 3
A & A . . . & 4 L. :
® LAYILANTLILANTIINADALRDA (angiographic unit) BIaLAI84 digital 2 units

subtraction angiography (DSA) lusantiuilnausy w3aluwanniin

Anausy
® 1A389 ultrasonography (US) W&z color-doppler ultrasound 6 units
® La3avlanTLidnauWilaes (computed tomography scanner) 3 units
® 1A3p91818"T e (magnetic resonance system) luaatiuidnausn wialu 2 units
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O Film badge %38 thermoluminescent dosimeter badge @14 OSL a3y
o A |1a wa o o A 2
NwUYANINUJURNUABIIF (205%% )
O Survey meter agndtiag 1 LT84 1 1A389
& ) a o % A 1 a wa
O iFaarmnatNsIFMILYAaNINUJURNY 36 70
O aMNazNIUaINwIIR 6 T
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19049 review Aauuazaulay 4 %ad MAITITIRINGT 81015 MRl LA 81013 &7.
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® Plain radiography / films 28932UUAN € UBIINY
® NNIATIINTILAKAINIT: esophagography, upper gastrointestinal (Gl) study,
Gl follow through, barium enema, fistulography, T-tube cholangiography,
percutaneous  transhepatic = cholangiography  (PTC) 8 endoscopic
retrograde cholangiopancreatography (ERCP)

o mimaﬁ]“maLauﬂuamazLLazafmz?mW“uﬂ@ﬂm%"amaﬂmifj

O Intravenous / excretory urography (IVU)
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O Voiding cystourethrography
O Hysterosalpingography
O Mammography
® NMIATIALLATAIANTLITADNNIUADTUAIFNDY AT Aa NI9an viala Tad
a4 nizgn lugunas Laznaaatian
° msm’mﬁazlm‘%aaﬂﬁulﬁmmmﬁgwaaﬁaaﬁaa gUFINTU Insasd 1@
FUDIFIATULANLAN BROALRAA nIEan LRTNANLHD
A 3 di 6 o A %
® MIATNIVAAALAAAILLATAILANDLTE MRDNUWHNAUTNENNY wIaluaniin
Tudnausy wIaluantininausuAanIINLAan
NMIATIVARDALREAG2E color-doppler ultrasound %38 duplex ultrasound
A3a523978 MR (w3adluaavudnausuauny nIagantwsinilnaysy
= % a =
nIoFONUBRNBUTNAINITULREN)

® Biopsy, aspiration, drainage lag/la imaging guidance
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gannas 31 mn"uaga‘lmmu N ILas 2 Yadltnnadnn

anALazlSNIVBIVDINHUINT W.A. 2559 | W.A.2560 | W.A.2561
FwInmMIaTIanaenDss (asya) 192,724 189,173 196,542
F1UIUNIIATIIN Ultrasound (33/3) 15,910 17,447 15,438
F1WIUNIIATIR CT scan (A39/D) 16,667 17,631 20,884
F1UIUNNTATIF MRI (A353/) 7,452 8,181 7,330
INHIWNNININ Body intervention radiology

P 2,529 2,677 2,136
Geali))
WIN13¥11 Neuro intervention radiology

& 544 534 472
GERI)
PWIUMINTIIMIRIAaLS (a39/d) 31,692 29,382 25,434
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FINMIANDIE (e/3a/d) 27,408 29,369 41,048
N13§333 Fluoroscopy (ﬂ%/ﬁ) 1,978 1,523 1,011
N13§333 Mammography (ﬂ%ﬂ/ﬂ) 2,391 1,982 2,041
M523 IVP (aa/d) 524 374 263

AT ITHUINIINWTIAINGT KATITWIREIRIUNITHNOUIN AN A1

dwaudidsunmsfinevsutulas dedwanerndglinisiinevsy (wd)

'{hmu;“Tﬂnﬂ/ﬁ'@nms/ﬁddamm 989 (Jaz) 1:2 2:4 3:6 4:8 5:10 6:12 7:14 8:16
Plain films 1050 2300 3450 4600 5750 6900 8050 9200
Ultrasound 220 330 440 450 660 770 880 990
CT 360 523 686 849 1012 1175 1338 1501
MRI 150 221 292 363 434 505 576 647
Breast imaging 50 70 90 110 130 150 170 190
Fluoroscopy 55 60 65 70 75 80 85 90
Intravenous urography 30 35 40 45 50 55 60 65
Interventional radiology* 20 25 30 35 40 45 50 55
Interventional neuroradiology* 5 6 7 8 9 10 11 12

Fwaugidsunsfinevsutudas deswneransdgliniiinevsy (w/d)

ﬁ]"ﬂmugﬂaU/ﬁ'@lnmi/ﬁdddmn 9a9 (Jaz) 9:18 10:20 11:22 12:24 13:26 14:28 15:30 | oo
Plain films 10350 11500 12650 | 13800 | 14950 | 16100 | 17250 | ..46000
Ultrasound 1100 1210 1320 1430 1540 1650 1760 ..4510
CT 1664 1827 1990 2153 2316 2479 2642 .6717
MRI 718 789 860 931 1002 1073 1144 2919
Breast imaging 210 230 250 270 290 310 330 ..830
Fluoroscopy 95 100 105 110 115 120 125 .523
Intravenous urography 70 75 80 85 90 95 100 ..225
Interventional radiology 60 65 70 75 80 85 90 .215
Interventional neuroradiology** 13 14 15 16 17 18 19 .44
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dnsawsuunnddszdthulddasszauas ) 11 1 2 3 4 5 6 7 8
Fnuamanassivwinilnsinausy (aw) @) 22 5 5 6 8 10 12 14 16
'{hmu;‘?ﬂq HRAINI/AIFINTIVYIRY
(adpllaz)
Plain films 3) 192,813 1150 2300 3450 4600 5750 6900 8050 | 9200
Ultrasound (4) 13,527 220 330 440 550 660 770 880 990
CT (5) 19,912 360 523 686 849 1012 1175 1338 1501
MRI (6) 7,399 150 221 292 363 434 505 576 647
Breast imaging @) 2,138 50 70 90 110 130 150 170 | 190
Fluoroscopy (8) 3,488 55 60 65 70 75 80 85 90
Intravenous urography 9) 450 30 35 40 45 50 55 60 65
Interventional radiology (10) 2,158 20 25 30 35 40 45 50 55
Interventional neuroradiology** (11) 516 5 6 7 8 9 10 11 12
”aylamummﬁmww:‘ﬁ'ﬁ’muﬂvﬁ‘lummwfwﬁ'ﬂgmﬁuww Uamm!,um
dnanwsuunnglszinulalaszauas 9 10 11 12 13 14 15 16 17 40
Fnuamanasivwinilnnsinausy (aw) 18 20 22 24 26 28 30 32 34 80
f{hmmjﬂ’g piRanMY/AIEInTIYRY (Jaz)
Plain films 10340 11500 12,650 13800 14950 16100 17250 18400 19550 | 46000
Ultrasound 1100 1210 1,320 1430 1540 1650 1760 1860 1960 4510
CT 1664 1827 1,990 2153 2316 2479 2642 2805 2968 6717
MRI 718 789 860 931 1002 1073 1144 1215 1286 299
Breast imaging 210 230 250 270 290 310 330 350 370 830
Fluoroscopy 95 100 105 110 120 125 130 135 140 145
Intravenous urography 70 75 80 85 90 95 100 105 110 225
Interventional radiology 60 65 70 75 80 85 90 95 100 215
Interventional neuroradiology™* 13 14 15 16 17 18 19 20 21 44
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2.1.5 NANIINITINT

MAATITIFINGT ARSUNNLANFAT WRIINLRUVAWUTY A0 MRANINTINITINIFALEND babLn

nanIsN FaNABAAIN NA2.1 | A1AIBITIR 4. 94
NIUIILNLBENIRas 12 @339 / dmsdnmn 48 a9 / Un1s@nun
Conferences 119 MLAZHA NN o . >100 A9/ 1)

20 39 / dn13dnn
NSAN®E
Journal clubs 20 a3 / Imsfinw | 36 @se / UnsAns

Case discussion 138 Interesting

20 @59 / dmsdinewn | 24 @59/ Uns@nsn
cases

Seminar / Topic reviews 12 059/ Im3enen | 24 @39/ Tns@nen
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