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(Mw189ngw) Dip. Thai Board of Diagnostic Radiology
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(continuing professional development) e ldenada WiLddenuAUAIIREILaZWAILINISNIE

¢ 2 A v y A . . a v o ° ' v
n1sunng saudediineza1udue (nontechnical skills) @1# aunsalvduugiuazdienannus

1Y 1% a wva a IS =) < a Y

wigUaguazyaaInsnIensunndld anunsaufifcnunuuvanividnvsailuiiulunisuiuiagiae
TnegndodUrelugudnansuuiugiuvasnisquanuussasiufianiadeuszansninuazauvasade

ada v

ldegramunzan JasesssunazianafnfnadUisuazy1f §39397U LATBIANS” Tedonndediy

v

Fevimd veanesisdnssn Nzdudaiiunisuinis Jvimsluszaudsemeanasglinig wasnuiusie
anveanee lun1suinIImamussd@ing) Namensiadanses N153Nady N33 MUY kaznis
4513V INHUUBIATINITRAMGINAT0IN 0TI ATOUATY T1519N1TMIMT kazUservumiiy Lag
= o a o Y = 1 1% =

AUUAVANTININTFIUI TN warAusTIN luseaulsuseuunmd uag Excellent Center 1insEn

ANYILA LNNGUTEINUIUY WNNEUTEINUIUABEDA UNLSIULNNGNINT UNLSEUNLIUIANANT AADAIU

[y 1

YAAININNNITUNNGNNTEAU B elinanUseiugaunin suiinsgiuang susulvilnnsssy a3usssy

LAz TTUUIN N NEANAUITENTHAD NITHAINIAMAINAITUINITUAZNTANY aduayy

YV a wvay

AsfaguNIsEngliiunesinkasatuayulay WIguadentRienss lnegandnaiudnanual

A o =¢ D v A & v o
Fodnd \deany drinlunthn’ vedlsameruianseaanginauseniadulsane1unanusssy Noesed
N353 Lsanenuranszuangindl Wnistneusuunndusedrdnu laelinseuiunisnismiugus
(supervision) uagn1slideyadoundu (feedback) WUalanalvidnisagvisunisiseus (self-reflection)

o A

P v & v a o aa aa a 9 ¥ v a & o a
LW@EL‘VWULTJUQLGUEJ'JGU']QJJ?{']GU']5\13'31/]8']'314"UQEJV]@J?TJWNW?@QJIUWWU?’I’NNE UAIUAIUNTA Wui’]u‘wqﬁﬁﬂﬁ

s o

g1 danuanunsolunisdeans Ujduius annsaufiRnulddmenuedasdis uazgeiulunng
ey egnaseilasmanndin uenanidsdiauanusn Funisiiide ileasnsesdnImg neads
duasulvgsunsineusulidiunulunszuiunmsaunmanudasadeveUisuasnisiansnansguae
fianuanuisalunisinausaudu uiivanaivdvdn Wilassuuguamluviunvesdaulve Tny
duasulianunsafmuinuies ielidrmildmsanlunsnunuuagivunfianis ¥eszuuauaIn

seauduileandn (Professionalism) duusenauluaie

nangms RADIOPMK_61



- UAMETTY 38573 VIAUAR LARAF warNgANITUIUARBEUIY QIR {9 IBUTIINTN

BIANT UASYLYY

¥

a U4 (% 1 < a Yo A aa .
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professional development)
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- Adlafanausglenidiuny
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o. iNBEUAZIANARIUNITUIUAEUIY (Patient care)

A, sinwelunisTiuasuuzdn (Consultation and  recommendation) LAgafuN1505I9RIE91S
AN ASYERNTS waznsSnwImneSid@ineideds lunnsnselsafinainuans Tiuiunne
avdulderaumnzantudovsvedsa Tnsdndedursfuguinanauuiiugiuresnsgua
LUUBIATI ansanuazmilefeliusyavinin audasade aruidsaasUsslovivestag
Jundn

9. fnuwelunisvelusansanudugay (Obtaining informed consent) Tunsdifivinisnsiase
M9 MNS B Ine3Idasefifinsldansfiuged nmsviidimans uazdsnssnwmesed@ine

ﬁﬂ@xhﬂﬁﬁ@%ﬂyLLazg]LLa;:J‘L'J'wﬁm%’Umimaﬁﬁaﬁa ANSYNIRNNIT WALIDNITTNEINIGSIE

Ingndageleednanunzay
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K
SnwmeSsdiineitade uaganunsalinisguashuilesiulaetamneay

0. AugRIuTEinenitadeluynsruurasianeiislunasitlifudiunag Tunizgnidunie
ngn (Medical knowledge and technical skill)
. fiewiugiunsingmaninsunndianunsossendldiunssiuiinget uarsieauna
AN 195ed
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a. A1IRAYIUTUUTIAULRILAENI5I38USINN15UJUR (Practice-based  learning  and
improvement)

n. BeuiuaziinUszaunsalldsnenulesninnisujun

U, AU AITenInsLmduazansisasaule

A. ININBUNAULAEIUITEN N TWINE L

. VinweUdunus wazn138815 (Interpersonal and communication skills)

£

n. Aoaslvidonaunfiouazadliednsiiuszaninin lnefiummiaswnsindulouagdndias
YoeAudunywdlaun
. MsfemnieIiuIBmInameidineidede
i. MsvelunaninuBugey
iil. sdeanivafiuteiianain nzunsndeu wiemnnsallifiaszasd
v. deanslvteyaunlnonissisnunanisnsraduienans (reports) n3efeafuiiugua
guamlaegeliuseansnin
A. Ynawetayargiae wavedumelgymildegadivsydnsam
3. fenenausiavinee kg dnfinwiunmd wagymainsmenisinng
2. uivinwuaglidmuusimssedinedtadoununng andnAnwunnduazynainsu
2. Tuywedusiusia vionufudsmanuynseduldedieiiuszansam

& JngAnssuwiadvnnuazanuduiiean®n (Professionalism)
n. fAsTN 930595W uazlanARSURRoRtae QIR {3IN9u IileuIATEnuas Ty
¥, fvnwzduiiladlsnada (non-technical skills) wazaunsausmssnnisaniunsaifiiedos
Iamngau

IS ¥

US4 LY 1 [ a LY ~ aa . .
a. dauaulalidd wavarusawaurldganududisvudneiliosnasndin (continuing

A
professional development)

1. SiaunRfiadedvdnuasiiiannifozlddurSedine 3 fedelndulsslosdunussine

3. fenusulinseussnuiiléuteuning

2. AN NaUsylevUveIEIuTIN

9. MISNIANNFUTDEUIY

. MIUJURAMUAUTEUY (System-based practice)
n. AUS AusEUURAILIAMAIN (quality improvement) n1955@Inen loun

[%
Y

i. nszuaunslunsMiuguanuUaenden1anused (radiation safety) N Uleuag
YAAINg

ii. MITenugtEnIsaivesaIds

ii. nszurumstumsmiuguataznsliiaiosflonagszuvarsaumanisfusdine
Ay

[y

U, ANUINYINTUTTUUFUAMVDIUTENA

o = 1

A. lianusiavidusulussuuimnaunimnisguasnygUas

Y
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A ImSnensguameeumvingay (cost consciousness medicine) kazanunsausullaeunis
auasnugUeliiniuUIUNTeINIsUTMIaNssgulan 1NN S§ RN AN

. UWHUASHNAUIN/MENEAS
v ¥ aAaa <2 6 o L4 v L3

naafednssy lsamgnuianseaanginat 238 sineusuunndusgdrduliladsyaunisalng
= v Yy v v s = e 14 = a wa Yooy a va
SeuinaennaesiunainsnTineusuiieUseasd lngaeunanguiuazaiaufialas 1438n15U 0
< . .. VY a a0 [l a v a v a
\Uugu (practice-based  training) Mifi3euildrusiulunisusuiauazsuiiaveugUie In15ysunis
AManguiunauun nes lamnuadussasananvesniseusuluudazyaedulnig milestone o1
FWINYIFY (A1ANUINT &) Uazdinisinaiunsiaaeunifugia (supervision) deyaleundu
(feedback) uAknmguszardruainnsiuiinmsasviounisiseus (self-reflection) vaaunmngusednvnu
31NN15U584EUB3ATIY (entrustable professional  activities, EPA) 714 @0 10 tipunaniauIiulse
agaaiane lneiin1slviniseusuiiuysuinismsiseuinianguliuaiauiinagnisdaasunis

WIN1SITEUSMYALeY

YormnualagsvIneduSsdunmnduislsemnalne

[

A1519% @ : Entrustable professional activity (EPA) M1959@1181713488 eo Todiail

EPA 1 Collaborates as a member of an interprofessional team

EPA 2 Triages and protocols exams

EPA 3 Interprets examinations and prioritizes a differential diagnosis

EPA 4 Communicates diagnostic imaging findings

EPAS Recommends appropriate next steps

EPA 6 Obtains informed consent and performs diagnostic/ interventional procedures
EPA 7 Manages patients undergoing imaging and procedures

EPAS Formulates clinical questions and retrieves evidence to advance patient care
EPA9 Behaves professionally

EPA 10 Contributes to a culture of safety and improvement

(19Na1391984 : NATIVANENSNTRNEUINUNMEUTEITTUY N.A. bdoo)
.0 Competency 13 o fugisil
5.0.0 MNYERALRAARIUNITUIUIEEUIE (Patient care)
.00 ALY AMNUTEIYY wazaNansalunmstihlulduitymvesiiiouasdsn
50U (Medical knowledge and technical skills)
5.0.m NMIRAUIAULDIKALNITIEUTIINATUUR (Practice-based  learning  and

improvement)
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v.0.& NNvgURaNRUS warn"3d0ans (Interpersonal and communication skills)
5.0.¢ ANUTUID1TN (Professionalism)
0.0.5 NMIUHUANUILIUSEUU (System-based practice)

AN5T o wanIANEURLSIEWINN EPA wag competency o G

Patient care L J L J L] L] [ ] L] L

Medical knowledge L] L] ® @ Ll ° @ L3

Practice based learning & L] ® ® ® ° ® @
improvement

Interpersonal & L L J ® ® ®

communication skills

Professionalism [ ] [ ] L] El ] [ ] ®
System-based practice -] ) * @ £)

b.lo MIANTUNTEHNAUTY
o.o.0 YIMIAINTHNBUTY
nes¥adnssu Tsaneruranseaangindn insiinousuwnmduszditi m U lngidy
mMsfnweust lwiuil o nsngiau lunndmsine Inisimualvgidrfunisilnevsusiuyssaunsal
SoudiesinumguiasufiRniusedudud Tudnuuefifu competency-based fifmunndnnslag
TInede lnelensdylvnistineusudiiiun1snsisaeuaiugnaeslinseunguindendn wazdn
sefuaudutouswiolud
o. iNBEUAZIANARIUNITUIUAEUIY (Patient care)
0. lutheil o veansiineusa (e-ol tiaw) Tuwmdusedthy
i finsFeuiuagiininuslunisliduinwnasiuzinieriunisasianefudadine
Fedelungulsaiidesilusysuiilidudou
i. in19iSeusuazidenld contrast agent luusazaniunisal aglanisirduguaves
81971585 linslnausy
iii. Ivinwglunsveaudugenlun1snmawaznsiminansnesd@ing 3dady
9. Tutaail b vaamsinaUs (el-oe o) Bimdusedthy
i finugludunsliduinenaziuzinfsfunmsameinusdineitedslungy
Tsidosiluseiuitlsidudou aeldnmsiuguaresenansddlinisiineusy
i. iduugihnsaseidedoifiudunedidinenitedelungulsaiilidudousounmd
Wveeld meldnisiiuguavesenansdglinisiinausy
ii. mwﬁfﬂﬁqﬁmmLLazmasLmaﬂ%’auﬁlﬁﬂﬁﬁuﬁmaLﬁmsﬁuiwdNﬂﬁmmmﬁmﬁﬁaﬁa
wazannsnUinwveauthemde uaz/vide Tinmsguatnuidosiuldesramngauly
wiazanun1sal neldnsmiuguaveserarsdilinistineusuvisemeniies
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A. Tur2aft o veansiineusy Mdsan e Wou) Tunmdusydn
i fnugludunsliduinwnaziuginfsfunmsamenusdineitedslungy
lsafideasluszfuiidudeulsfeonuios nienieldnisiiuquaveeiansdgla
QRECRLITEH
i, Wuugihnsmsvidadoriuduneiedineidadedeunmdidmadldlidemuemie
aelansiiuguavese1arsdylvnisineusy
ii. mwﬁﬂﬁﬂszymLLazmwLLmﬂ%’auﬁawLﬁmsﬁuiwfjNmﬁmaamﬁmﬁﬁaé’sLLaz
ansolinsguainundesiuldedravanealundazanunisallddemuies nie
Unwvennuthomdeunmdauniiiisadesseluldedisgndes
. AU ANUTIvIY wazauasnsalun s luTduilyvvesirsuardenuseudiy
(Medical knowledge and technical skills)
0. Tuteil o vesmsiineusa (o-ol o) Wunnguszdiu
i ﬁﬂ?iL%‘EluiﬁﬁlilﬁJUeJVlEJ’]ﬁ’]ﬁ@]%ﬂ’ﬁLLWﬂéﬁui’]uUiBQHﬁ (applied  basic  medical
science), medical radiation physics, radiobiology, radiation safety Wazn13ysaN
nslunensLme
i. inaiFeudifoafuauiiugiuneiadined dadeludiusiieg dade Uil thoracic
imaging, cardiovascular imaging, abdominal (gastrointestinal, hepatobiliary and
genitourinary) imaging, breast imaging, musculoskeletal imaging, neuroimaging,
head and neck imaging, pediatric imaging, emergency imaging LagSIETININWY
iii. 1n19158u3 Hnvinve awsaiden imaging protocol AIUANTENITATIA IINITATIT
LazTIBNURaNIMENTLISTIU 157999 fluoroscopy Wagdans1unas Tundulsafifes
Husziuitlidudou meldnmsiiuguaresenansdilfnsiineusy
3. il b Y09nsTineus (elo-be o) Tummeusz st
i. st Anvinwe @a1unsalien imaging protocol MIUANIBNITATIV YIIN1TATIV LA
eUHANTMENYLSETLU 1150929 fluoroscopy NNTATIVTAATIVNA WATNNIATIT
onusdaoufiomes Tungulsaidesiuazamsindfylussduilidudouiiafa 16
aghamngausgaues Mglanisinuguavedannnsdylinisineusy
i. In15138u3 Anvinye wazild1udiglun1snsianassguNananN1IM195ed@siusnw
elan1smiuauarese1asdyiinisineusy
A. luefl m vasmsiineusy (8190 be Wou) Trunmduszsntu
i. in15158u3 Anvinwe @a1u1saien imaging protocol MIUANTENIIATIT ¥1IN1INTIV LA
EURaN NIl 1139993 fluoroscopy  NINTIAFAATIVNIA N0
lnaisdasufiames uaznsnmaduenslelungulsaluszuusineg idesiuazaisid
ddnlusziuiilidudeunasdudou sogamnzausemuies wieneldnsitugua
1949191585 in1sHnauTY
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i. 119583 Wndinwe waga1u130v1n19A539 WAEI189IURATRANTITNITIE SIUNW
(MAwIn @ lemedies anglinsmiuguavetenasdylvinisiineusy

A. Wunnduszsnthunndud ihinlufanssunisdounisaeuuasAanssunidisnisves

aonTuflneusuegsanae ond lectures, topics, journal club, interesting cases,

interdepartmental conferences, clinicopathology and radiology conferences,

morbidity/mortality conferences Huduy

a. ANIRMUIAULBILATNI5ITEUIINNTUUR (Practice-based  learning  and

improvement)

n. wmdUszddugndud TEsunsSeuditesautaonduvestitag (patient  safety)
Lﬁlmﬁlu contrast agent, radiation safety, MR safety Le2n135 sedation

1. wwdUsgdrtuyntul IEunsiauuaunsdond nsdsudi uaznisuiulsainis
ISEUIMLAULBY INNTALVDUAULBIUALNTALNBUNTUIINYENGNS

A. windUsEIrtunndul desiauddeildduaiiidedienues Tusuuy original
research ﬁﬁmnﬁuﬁauﬂauw retrospective, prospective 38 cross-sectional study
ffinsnanisrnandunveatiam fnguszasd sedeuitnnsfinwide nasuidy ms
TATIEI Fansad uwasnisaguna agldnisiiuguavesenansddlinisiineusy

. Vinwsufdunus wAZN1580875 (Interpersonal and communication skills)

. unmgUszdtiunndul Beudifeiuinueuifiug wasnsdoans

2. wndUsgstunntud Andneslunisveanuduseulunisnsranisdiduaznisia
contrast agent mﬂéﬂwﬁaapamﬂm\‘i

A. wnduszsthunndul Bnfnuenisdeansluaniunmsaiiowz Wy maudeinde ns
Fansileiindefiamane 1udu

1. windUszariunniul Ufthnuaeuuwmdlsysnduules

2. wnwdUszatuyniul diauedeyadinouaznmitedy wanauazitedouenisalu
AINISUIVINIT LU interdepartmental conference, interesting case WJusu

2. unmgUszdtumniul asnsadeunsnuiansafsayingulfesgnies

& Auludioar¥n (Professionalism)
. umgUszdtunndud Whinlufanssumadountsasuresantfineusufons
unvemansAnwreidosuarAanssuilinudmasuysannisimlumanisumme
1. wwdlsgarthunndul W lvifianedfinszinsnisu foRnuguatitae Tediousy
counselling ez non-technical skills
. MsuuReuliidriuszuy (System-based practice)
. Salummddszsrthunniul Ssvaunsaimaoudifnsussuunmnmmnassdine ns
enugtinisalvesnudsmissed msguanazmsliiniesilesussdineitede was
AasIeSeETnuUen
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v. §an15i3suiszuununmusslsane1U1afingeunquiIeIN1sTALIINNTINYILALTEUY

AU WAV
fadlamnsnversnanstinevsuoonluldnussduanudauannsavesdidifumsousy il
Junaefidavesauznssunisiinevsuuasannsdnesussyunazaud wazdidisunisilneusy
Funsv lngladdadudedivuavessyinerdes lunisversiainisine usy nesvasudeluds
ANEAUNITUNITHNOUTULAARY a1U159d@Ine1ITady s19Inede s uwagdudsinvasiidniunisineusy
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1. MEDICAL RADIATION PHYSICS
1.1 Basic Radiation Physics
B1 Basic Nuclear Physics (2 hours)
1. Atomic mass and energy units: Electron volt (eV) and atomic mass unit (amu)
2. Electromagnetic radiation
3. Organization of the atom:
3.1 Composition and structure
3.2 Electron binding energy and Quantum energy levels
3.3 Atomic emissions and nuclear emissions
4. Structure of nucleus:
4.1 Nuclear particles and nuclear energy levels
4.2 Nuclear force, binding energy and mass deficit
4.3 Nuclear stability (Neutron-proton ratio : line of stability), even-odd
nucleon relationships

5. Nomenclature: Nuclides, isobars, isotopes, isotones, isomers
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6. Radioactive decay:
6.1 Decay schemes
6.2 Decay characteristics and symbols

7. Mathematics of radioactive decay:
7.1 Physical half-life biological half-life, effective half-life
7.2 Average life
7.3 Parent-daughter relationship

8. Units of activity: Curie and Becquerel, specific activity

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

1. Photon interactions
1.1 Photoelectric interaction
1.2 Compton interaction
1.3 Pair Production

2. Probability for each interaction
2.1 Cross section
2.2 Factors affected each interaction

3. Importance of interaction related to radiation works
3.1 Radiation diagnostic
3.2 Radiation Therapy
3.3 Nuclear medicine

4. lonizing Radiation

5. Interaction of electron with matter

6. Parameter related to particle energy loss

B3 Radiation quantities and units (1 hour)
1. lonization
. lonizing radiation
. Nuclide

. Energy deposition event

2

3

a

5. Measurement of radiation

6. Exposure

7. Kerma

8. Quantities of dose using in radiation protection
9. Radioactivity

10. Exposure rate from gamma emitters
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B4 Production of X-rays (1 hour)
1. Bremsstrahlung
2. X —ray spectra
3. Characteristic x-rays
4. X-ray beam quality and quantity
5. Half value layer(HVL) of x-ray beam
6. Calculation of HVL and inverse square law
7. Anode materials and filtration
8. X-ray circuit waveform
B5 Quality of X- rays (1 hour)
1. The quality of x rays
. Half value layer
. Spectral distribution of x rays

. Effect of filters on x ray beam

2
3
a
5. Measurement of half-value layer
6. Exponential attenuation
7. Equivalent photon energy
8. Energy and wave length of x rays
9. Hard and soft x rays
B6 Radiation dosimetry system (1 hour)
1. 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
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2. Colorimetry
3. Chemical dosimetry
4. Film dosimeter
4.1 Film components
4.2 Latent image
4.3 Optical density
4.4 Advantage
4.5 Disadvantage
5. Thermoluminescence dosimetry
5.1 Thermoluminescence fluorescence
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

2. Single-phase and three-phase circuits
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3. High voltage circuit

4. Control panel components

5. Backup timer

6. High voltage components

7. High frequency circuits

8. Tube housing and envelope
9. Cathode

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

B9 Screen

Grid controlled tubes
Tube and filament current
Anode

Line focus principle

Heel effect

Off-focus radiation

Focal spot blooming

Heat units

Heat Limit curve

Anode heat monitors
Tube life and warm-up procedures

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
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2.2 Composition of general or conventional fluoroscopic machine.
- X-ray tube
- X-ray tube carriage and screen holder
- Fluorescent screen
- Serial changer or spot film device
- Additional accessories
2.3 Image intensifier.
- Principle and construction of x-ray image intensifier tube
- Optical viewer and image distributor
- Closed circuit television system, video tape recorder, cine
camera, photospot camera
- Care and maintenance of x-ray machines
- Radiation protection during the fluoroscopic and radiographic
Examination
B11 Computerized tomography (1 hour)
1. Components of a CT scanner
1.1 The gantry
1.2 X-ray circuit
1.3 X-ray tube
1.4 Radiation detectors
1.5 Patient support table
1.6 Computer system
1.7 Operator’s console
2. CT Numbers
3. Contrast resolution
4. Spiral CT scanning
5. Radiation dose from CT scanning
6. Radiation safety for radiation personals
B12 MRI (1 hour)
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
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B13 Radiotherapy equipment (1 hour)

Basic principles and operations of radiotherapy equipment

1. Kilovoltage units
2. Co-60

. Linear accelerator

. Simulator

. Treatment planning system

. Fabrication of treatment aids

3
a
5. CT simulator
6
7
8

. Respiratory gating

9. Portal imaging

B14 Introduction in radiopharmaceuticals (1 hour)

1. Design and production

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

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

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

nangms RADIOPMK_61

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)

o



3.

B16 Bone

1.
2
3
il
5.
6
7
8
9

10
11
12

2.4 Digital imaging in NM system
2.5 Matrix mode of SPECT
2.6 Physical basis of SPECT
2.7 SPECT acquisition and reconstruction technique
2.8 SPECT filters
2.9 SPECT quality assurance
2.10 Basic principle of PET and cyclotron
2.11 PET instrumentation
2.12 Clinical and research application of PET
In vivo studies
3.1 Tracer principles
3.2 Compartment modeling
3.3 Static system (tracer dilution principle)
3.4 Kinetic systems
density measurement (1 hour)

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

. Comparison between DXA and DPA

. Filtration systems
. Electronic systems and scintillation detectors

. Display unit

B17 Radiation protection in diagnostic radiology (1 hour)

1
2
3
q
5.
6
7
8

NANgns RADIOPMK_

. 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

. Radiation detectors
. Natural background radiation

. Proper radiological technique in diagnostic imaging

61



B18 Radiation protection in Nuclear Medicine (1 hour)
1. Hazards from radioactive unsealed source
2. Maximum permissible body burden, MPBB
. Maximum permissible concentration, MPC
4. Hot lab design
5. Rules and regulation in the hot lab
6. Hot lab monitoring
7. Storage of radioactive materials
8. Accidents
9. Contamination and decontamination
10. Radioactive waste disposal and control
11. Transportation of radioactive materials
B19 Radiation protection in radiotherapy (1 hour)
1. Treatment in radiation oncology
2. Dose limit for radiation workers and for publics
3. Radiation Protection for teletherapy
3.1 Design and calculation on for barrier thickness against primary
radiation,
secondary radiation and leakage radiation
3.2 Neutron protection from linear accelerator
4. Radiation hazard and legal aspect of radiation protection
4.1 Storage, preparations transportation of radiation source
4.2 Test for Leakage radiation
4.3 Radiation monitoring
B20 Legal aspect of radiation protection establishments (1 hour)
Radiation hazard and legal aspect of radiation protection
1. Laws and Criteria concerned radiation workers, i.e. atomic energy for peace act,
labor protection act for BE 2541
2. Responsibility of the Head of Department
3. Responsibility of the technical officer
4. Radiation application for radiation worker, step for application and the use of
standard forms
1.2 Physics of Diagnostic Radiology
D1 Introduction to radiographic technique (1 hour)
1. Parameters related to radiographic image quality (e.g. KV, mAs, FFD, OFD, FOV,
Object thickness)
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D2 Digital Imaging (1 hour)
1. Basic principle of digital imaging
- CR
-DR
- DSA
- DSl
D3 Quality assurance in diagnostic X-ray instruments (1 hour)
1. Basic principle of quality control and quality assurance of radiographs and
diagnostic x-ray instruments
D4 Mammography (1 hour)
1. Mammography
D5 Advanced computed tomography (1 hour)
1. HRCT
2. CT Fluoroscopy
3. CT Angiography
4. Post processing
5. Quality control for CT
D6 Ultrasound (2 hours)
1. Physical properties of ultrasound
. Ultrasound transducer

. Acoustic impedance

2
3
4. Axial and lateral resolution
5. Ultrasound instrument
6. Doppler ultrasound
7. Tissue Harmonic

8. Quiality 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
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4. Storage
D9 Concepts of image quality (1 hour)
1.3 Physics of Nuclear Medicine (N1-N5)
N1 Radiopharmaceuticals
N2 Radiation detection systems in nuclear medicine
N3 Radionuclide counting statistics
N4 Internal radiation medicine
N5 Radioimmunoassay and related procedures
1.4 Physics of Radiation Therapy (T1 - T7)
T1 Photon beams
T2 Electron and particle beams
T3 Radiation therapy treatment planning
T4 Brachytherapy
T5 Advanced in radiotherapy
T6 Quality assurance/quality control in radiotherapy
T7 image guided radiotherapy
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@D



2. RADIOBIOLOGY

A.

Basic Molecular Cell Biology

Basic concepts in molecular cell biology
Molecular techniques in Radiobiology

1. Basic Radiation Biology

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

Health Effects of lonizing Radiations

Acute effects of total body irradiation

Radiation carcinogenesis

Effects of ionizing radiations on embryo and fetus
Genetics effects of ionizing radiation

Radiation cataractogenesis
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NEURORADIOLOGY
(NEUROIMAGING, HEAD AND NECK IMAGING, INTERVENTIONAL NEURORADIOLOGY)
Knowledge
Basic and Advanced Instrumentation
Must know 1. Plain films
2. Computed tomography (CT)
- Basic techniques
- Multidetector CT (MDCT)
- CT dose reduction technique
- CT angiography (CTA)
- CT perfusion imaging
3. Magnetic resonance imaging (MRI)
- Spin echo
- Gradient echo
- Inversion recovery
- Chemical shift imaging
- Suppression techniques
- Fast imaging techniques
- Diffusion/perfusion imaging
- MR angiography (MRA)
- MR spectroscopy
- Functional MRI
4. Angiography
- Catheters
- Injection rates
- Projections
- Filming sequences
- Complications
Brain and coverings
A. Normal anatomy
Must know 1. Skull, sutures
2. Major apertures
3. Hemispheres, cortex, gyri, sulci

4. Normal myelination
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5. Fissures and cisterns

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

8. Ventricles, choroid plexus

9. Vessels and major branches

B. Congenital CNS lesions

Must know

Must know

Must know

Must know

Must know

Must know

Should know

nangms RADIOPMK_61

1. Embryology of brain development
2. Normal variants
3. Disorders of organogenesis
- Anencephaly
- Cephaloceles
- Chiari malformations (I-IV)
- Corpus callosum anomalies: agenesis, dysgenesis, lipomas
- Hydranencephaly
- Porencephaly
4. Disorders of neuronal migration and sulcation
- Lissencephaly
- Cortical dysgenesis: agyria-pachygyria, polymicrogyria
- Heterotopia
- Schizencephaly
5. Disorders of diverticulation and cleavage
- Holoprosencephaly (alobar, semilobar, lobar)
- Septo-optic dysplasia
- Absent septum pellucidum
6. Posterior fossa cystic disorders
- Dandy-walker complex
- Mega cisterna magna
- Arachnoid cyst
7. Disorders of histogenesis (phakomatoses)
- Neurofibromatosis type | and type |l
- Tuberous sclerosis
- Sturge-Weber syndrome
- Von Hippel-Lindau syndrome
- Ataxia-telangiectasia (Louis-Bar syndrome)
- Rendu-Osler syndrome
e



- Basal cell nevus syndrome

C. CNS Infections
1. Pyogenic infections
Must know - Meningitis
- Cerebiritis
- Abscess
- Subdural and epidural empyema
2. Encephalitis
Must know - Herpes simplex (HSV | &)
- 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
2. Neuronal and mixed neuronal-glial tumors
Must know - Ganglioglioma
- Gangliocytoma- Lhermitte-Duclos disease
- Dysembryoplastic neuroepithelial tumors (DNETs)
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Must know

Should know

Must know

Should know

Must know

Must know
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- Central neurocytoma

- Olfactory neuroblastoma (esthesioneuroblastoma)

3. Meningeal and mesenchymal tumors
- Meningioma
- Hemangiopericytoma
- Hemangioblastoma
- Osteocartilagenous tumors
- Fibrous histiocytoma
- Malignant mesenchymal tumors
4. Pineal region tumors
- Germinoma
- Teratoma
- Pineoblastoma
- Pineocytoma
- Primitive neuroectodermal tumors (PNET)
- Pineal cysts
- Embryonal carcinoma
- Yolk sac (endodermal sinus) tumors
- Choriocarcinoma
- Retinoblastoma
5. Sellar and parasellar tumors
- Pituitary adenoma
- Craniopharyngioma
- Rathke’s cleft cyst
- Meningioma
- Arachnoid cyst
- Hypothalamic glioma
- Hamartoma
- Chordoma
- Pituitary hypoplasia with ectopic posterior bright spot,
pituitary apoplexy, pituitary abscess
6. Cerebellopontine angle tumor
- 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
- Extracerebral hemorrhage

" | Epidural hematoma
L] Subdural hematoma
L] Subarachnoid hemorrhage

- Intracerebral lesions

L] Cortical contusion
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| Intraventricular hemorrhage
L] Brainstem injury
|| Deep cerebral gray matter injury

L] 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 1. Multiple sclerosis
2. Acute dissiminated encephalomyelitis (ADEM)
3. Small vessel ischemic disease, hypertension
4. White matter change in elderly
5. Radiation/chemotherapy changes
6. Osmotic myelinolysis
Should know 7. Dysmyelinating disorders
- Adrenoleukodystrophy
- Krabbe’s
- Metachromatic leukodystrophy (MLD)
- Alexander
- Canavan’s
8. Neurodegenerative disorders
- Alzheimer disease and other cortical dementias
- Extrapyramidal disorders and subcortical dementias
- Parkinson disease

- Cerebellar degenerations

H. Cerebrovascular disease
1. Ischemic and infarction
Must know - Strategies for imaging
Must know - Etiology
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- 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
- Cavernous malformation
- Developmental venous anomaly (DVA)
- Arteriovenous malformations (AVMs): brain and dural

- Vein of Galen aneurysmal malformation

I. Metabolic, endocrine, toxic and systemic disorders
Should know - Hypoglycemia
- Alcoholic encephalopathy
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- 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
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)
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- 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 - Encephalocele
Should know - 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
- Antrochoanal polyp
- Juvenile angiofibroma
- Inverted papilloma
Must know 5. Malignant sinus tumors
B. Orbit and visual pathways
1. Anatomy
Must know - Ocular structures

- Bony orbit
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Must know

Should know

Must know

Must know

Must know

C. Skull base
Must know

nangms RADIOPMK_61

- Extraocular muscles

- Optic nerve sheath complex

- Visual pathway
2. Intra-ocular lesions

- Retinoblastoma

- Melanoma

- Retinal detachment

- Metastases

- Infection and inflammation

- Drusen

- Phthsis bulbi

- Retrolental fibroplasias

- Coat’ disease

- Primary hypertrophuic persistent vitreous (PHPV)
3. Intraconal lesions

- Optic nerve glioma

- Optic nerve meningioma

- Lymphoma

- Pseudotumor

- Graves’ disease

- Vascular anomaly

- Neurofibroma/schwannoma

- Infection

- Metastasis
4. Extraconal lesions

- Infection and inflammation:

- Metastasis

- Rhabdomyosarcma

- Vascular anomaly

- Lymphoma/leukemia/myeloma
5. Trauma

- Fracture of orbital walls

- Extraocular muscle entrapment

- Injury of the globe and optic nerve

1. Anatomy

&l



Must know

Should know

Must know

Should know

Must know

Must know

Must know

2. Nonneoplastic disorders
- Cephaloceles
- Dysplasias
- Inflammation / infection and obstruction of sphenoid sinus
- Variation of sphenoid bone
- Vascular variants
3. Tumors and tumorlike conditions
- Fibrous dysplasia
- Chordomas
- Chondroid tumor
- Meningiomas
- Craniopharyngimas and Rathke’s cleft cysts
- Juvenile angiofibromas
- Pituitary adenomas
- Neurogenic tumors
- Mucoceles
- Aneurysms
- Giant cell lesions
- Aneurysmal bone cysts
4. Secondary tumor involvement of the skull base
- Direct encroachment
- Perineural spead
- Hematogenous metastasis
5. Trauma

6. Cerebrospinal fluid leak

D. Temporal bone

Must know

Must know
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1. Anatomy
2. Congenital anomalies

- Anomalies of external ear

- Anomalies of middle ear

- Anomalies of inner ear

- Vascular anomalies: internal carotid artery and high jugular bulb
3. Inflammatory disease

- Otitis media, mastoiditis and complications

- Cholesteatoma

- Malignant otitis externa
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- Petrous apex: petrositis, mucocele, chlolesterolgranuloma
Should know - Labyrinthitis

- Labyrinthitis ossificans

- Postoperative temporal bone

- Autoimmune inner ear disease

4. Trauma

Must know - Fractures and ossicular dislocation

- Dysequilibrium and Facial nerve dysfunction
Should know 5. Otosclerosis
Must know 6. Pulsatile tinnitus

- Paraganglioma

- Dural AVMs

- Arteriovenous fistula or AVM of head and neck

- Aberrant internal carotid artery

- High riding/dehiscent jugular vein

E. Oral cavity
1. Anatomy
Must know - Tongue
- Floor of mouth
- Sublingual space
- Submandibular space
2. Benign lesions
Must know - Pleomorphic adenoma
- Nerve sheath tumor
- Fibrooseous diseases
- Lipoma
- Exostoses
Should know - Aggressive fibromatosis
- Rhabdomyoma
- Miscellaneous benign lesions
3. Malignant lesions
Must know - Squamous cell carcinoma
- Lymphoma
- Adenoid cystic carcinoma
Should know - Mucoepidermoid carcinoma

- Liposarcoma
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Must know

Must know

F. Neck

Must know

Must know

Must know

Must know

Must know
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- Rhabdomyosarcoma
4. Infection and inflammation
- Abscess, cellulitis, sialolith
- Ludwig’s angina
- Ranula
5. Vascular malformations
- AVMV/ 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
- Retention cyst of pharyngeal mucosal space
- Tonsillar inflammation
- Tonsillar / Peritonsillar abscess
- Benign and malignant tumors
- Benign mixed tumor of pharyngeal mucosal space
- Minor salivary gland malignancy of pharyngeal mucosal
space
- Non-Hodgkin lymphoma of pharyngeal mucosal space
4. Parapharyngeal space
- Prestyloid compartment (as an important landmark)

- Post styloid compartment or carotid space

5. Carotid space

- Normal variants



- Tortuous carotid artery in neck
- Vascular lesions
- Carotid artery pseudoaneurysm
- fibromuscular dysplasia
- Acute idiopathic carotidynia
- Jugular vein thrombosis
- 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
- 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
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Must know

Must know

Must know

Must know
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- Non-Hodgkin lymphoma
- Metastatic disease of parotid nodes
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
9. Perivertebral space
- Pseudolesion
- Levator scapulae muscle hypertrophy
- Infectious and inflammatory lesions
- Acute calcific longus colli tendonitis
- Infection
- Vascular lesions
- Vertebral artery dissection
- Benign and malignant tumors
- Brachial plexus schwannoma
- Chordoma
- Vertebral body metastasis
10. Posterior cervical space
- Benign tumors
- Schwannoma
- Metastatic tumors
- SCCa in spinal accessory node
- Non-Hodgkin lymphoma in spinal accessory node
11. Visceral space
- Inflammatory lesions
- Chronic lymphocytic thyroiditis (Hashimoto)
- Metabolic disease
- Multinodular goiter

- Benign tumors
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- 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
- Laryngocele
- Vocal cord paralysis
- Acquired subsglottic - Tracheal stenosis
13. Lymph nodes
Must know 1. Nodal classification: the level system
2. Lymphadenitis and etiology
3. Criteria for assessing metastatic nodes
Must know  14. Squamous all carcinoma : primary site, perineural tumor spreading
and nodes
Must know  15. Post - treatment neck
G. Jaw and dental pathology
Must know 1. Odontogenic cyst
2. Ameloblastoma

3. Fibroosseous lesion

nangms RADIOPMK_61 om



4. Inflammation and infection
5. Vascular malformations
Should know 6. Nonodontogenic cyst: bone cyst

7. Nonodontogenic tumors

Spine and spinal cord
A. Anatomy and biomechanics
Must know - Vertebral column
- Facet joints and transverse processes
- Lamina and spinous processes
- Support ligaments
- Specific characteristics of cervical, thoracic and lumbar
segments
- Craniovertebral junction
- Spinal cord anatomy
- Vascular and functional anatomy of spinal cord
- Normal stability and motion
B. Developmental spine disease
1. Developmental abnormalities
Must know - Myelocele, myelomeningocele
- Chiari Il malformation
- Spinal lipomas, lipomyelocele, lipomyelomeningocele
- Tight filum
- Sacrocccygeal teratoma
- Split notochord syndrome, diastamatomyelia
- Meningocele, terminal meningocele, Tarlov cyst
Should know - Dorsal dermal sinus
- Fibrolipomas of the filum terminale
- Caudal regression
- Myelocystocele, terminal myelocystocele
Must know 2. Congenital tumors: teratomas, dermoid, epidermoid, hamartoma
Must know 3. Syringohydromyelia
Should know 4. Craniovertebral anomalies: osodontoideum, assimilation of atlas
Should know 5. Dysplasia: achondroplasia, osteogenesis imperfecta
Must know 6. Neurocutaneous syndromes
C. Inflammatory / infection and demyelinating disease
Must know 1. Osteomyelitis
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2. Discitis
3. Epidural and paravertebral abscess
4. Tuberculous infection
5. Meningitis/arachnoiditis
6. Spinal cord lesions: abscess, granuloma, transverse myelitis,
multiple sclerosis, ADEM
D. Neoplastic disease
1. Neoplasm of vertebra
Must know - Primary benign bone tumors:

- Intradural extramedullary lesions: meningioma,
schwannoma, neurofibroma, lipoma, dermoid,
epidermoid, epidermal inclusion cyst, metastases,
carcinomatous meningitis, lymphoma,

- Intramedullary lesions: ependymoma, astrocytoma,
hemangioblastoma, lymphoma, metastases

E. Trauma
Must know 1. Biomechanic of injury: flexion, extension, axial loading, compression,
distraction, rotation
2. Fractures and dislocation
Must know - Stable fractures: compression fracture, isolated
anterior column, isolated posterior column, unilateral
locked facet, clay shoveler’s

- Unstable fractures: hyperextension teardrop,
Hyperflexion teardrop, hyperflexion ligamentous injury.
bilateral locked facet, odontoid fracture, Hangman’s
fracture, chance, burst

Must know 3. Traumatic disc herniation
4. Spinal cord contusion
5. Intraspinal hemorrhage
- Epidural hematoma
- Subdural hematoma
Must know 6. Post-traumatic abnormalities: syringomyelia, arachnoiditis,
pseudomeningocele and root avulsion instability with
spondylolistheasis
Must know 7. Postoperative findings:
- Common spinal procedures and instrumentation
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- Normal post-therapeutic appearance
- Failed back syndrome
- Complications of myelography, vertebroplasty, intervention,
Surgery
F. Degenerative disease
Must know 1. Disc degeneration/ herniation / posterior element
2. Spinal stenosis
3. Arthritis
G. Vascular lesions
Must know 1. Spinal cord AVM
2. Spinal dural AVF
3. Cavernoma
4. Spinal cord ischemia and infarction
Should know 5. Paraspinal AVM
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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 Angioplasty, venoplasty

1.2.3 Thrombolysis

1.2.4 Transarterial infusion

1.2.5 Transvenous occlusion

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

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

1.2.10 Aortic stent graft

1.2.11 Hemodialysis access interventions

1.3 Non-vascular intervention

Must know

1.3.1 Abscess and collection drainage
1.3.2 Percutaneous transhepatic biliary drainage (PTBD)

1.3.3 Percutaneous biopsy and drainage under imaging guidance

Should Know
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1.3.4 Percutaneous nephrostomy (PCN)

1.3.5 Percutaneous cholecystostomy

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

1.3.8 Removal of foreign body

1.3.9 Dilatation of biliary stricture/ cholangioplasty

1.3.10 Biliary stent placement

ol



Should know

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

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

- Ultrasound
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- 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
- Osteomyelitis/discitis
- Epidural abscess
- Disk herniation
Should know
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- Acute myelopathy
Chest
Must know
- Chest trauma
- Acute pulmonary infections
- Aspiration pneumonia
- Airway foreign bodies
- Obstructive airway disease
- Esophageal rupture
- Pulmonary embolism and thromboembolic disease
Should know

- ARDS: near-drowning, fat embolism syndrome

Cardiovascular
Must know
- Cardiac trauma and tamponade
- Aortic and vascular trauma
- Acute aortic syndrome
- Acute arterial occlusion
- Pulmonary edema
Should know

- Volume assessment with IVC ultrasound

Abdomen
Must know
- Abdominal trauma
- Ascites, peritonitis, abdominal abscesses
- Hepatobiliary infection and jaundice
- Pancreatitis
- Urinary tract infection and stone disease
- Bowel obstruction, hemorrhage, infarction and infection

- Inflammatory bowel disease

Genitourinary
Must know

- Ovarian torsion

nangms RADIOPMK_61



- Pelvic inflammatory disease

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

- Testicular torsion and infection

- Scrotal and testicular trauma

- Urethral and penile trauma

Extremities
Must know
- Fractures and dislocations of upper and lower extremities
- Pelvic and acetabular fractures
- Insufficiency and stress fractures
- Avascular necrosis
- Septic arthritis
Pediatrics
Must know
- Accidental and non-accidental trauma
- Head, neck, and spine infection
- Respiratory tract infection, foreign body aspiration, respiratory distress
- Intraabdominal infection/inflammation, hemorrhage, bowel obstruction

- Musculoskeletal infection

Diagnosis and treatment of acute contrast reaction and extravasation
Must know

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

- Risk factors for adverse reactions

- Evaluating the patient before and after contrast medium administration

- Treatment of adverse reactions

- Treatment of contrast extravasation
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NUCLEAR MEDICINE
a3
A. BASIC SCIENCES
1. Basic physics LtuLAgaiu 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.I. bleeding
Should know - Liver RBC scan
1.6 Genitourinary system
Must know - Renal scan
Should know - VUR
1.7 Endocrine system
Must know - Thyroid and total body scan
- Parathyroid scan
- Neuroendocrine scan
1.8 Lymphatic system
Should know - Lymphoscintigraphy
1.9 Oncology
Must know - FDG PET/CT
Should know - Non-FDG PET/CT
2. BONE MINERAL DENSITOMETRY (Must know)
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3. RADIONUCLIDE THERAPY
Should know

3.1 Hyperthyroidism

3.2 Thyroid cancer

3.3 Others e.g. bone pain, NET treatment, etc.
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RADIATION ONCOLOGY
o
A. Basic science
1. Medical radiation physics and radiobiology
B. Clinical radiation oncology
1. Principle of radiation therapy
1.1 Tumor and tissue radiosensitivity
1.2 Factors affecting radiosensitivity
1.3 Aim of treatment
1.4 Indication of treatment
1.5 Result of treatment
1.6 Critical organs and organ tolerance dose
1.7 Radiation complications
1.8 Factors affecting radiation complications
1.9 Management of radiation complications
2. Common cancers — etiology, epidemiology, natural history, pathology,
pretreatment/diagnostic evaluation, staging, prognostic factors, treatment modalities,
result of treatment and treatment complications
3. Radiation therapy in common cancers
3.1 Breast cancer
3.2 Cervical cancer
3.3 Lung cancer
3.4 Hepatobiliary cancer
3.5 Head and neck cancer
3.6 CNS tumor
3.7 Colorectal cancer
3.8 Prostate cancer
3.9 Esophageal cancer
3.10 Gastric cancer
3.11 Emergency in radiation therapy
3.12 Radiation therapy in benign disease
4. Radiation equipment
4.1 Teletherapy (External beam radiation therapy)
4.1.1 Megavoltage machines
- Cobalt-60 unit

- Linear accelerator: photon and electron beam
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4.2 Brachytherapy
4.2.1 Low-dose rate brachytherapy
4.2.2 Medium-dose rate brachytherapy
4.2.3 High-dose rate brachytherapy
4.3 Simulation machines
4.3.1 Conventional simulation
4.3.2 CT simulation
4.3.3 MRI simulation
4.4 Accessories
4.4.1 Wedge
4.4.2 Bolus
5. Radiation treatment techniques
5.1 Simulation
5.2 Radiation treatment planning
5.2.1 Target volume delineation
5.2.2 Normal tissue contouring
5.2.3 Radiation techniques
5.2.3.1 2D radiotherapy
5.2.3.2 3D radiotherapy
5.2.3.3 Intensity modulated radiation therapy (IMRT)
5.2.3.4 Volumetric arc radiation therapy (VMAT)
5.2.3.5 Stereotactic radiosurgery
5.2.3.6 Stereotactic radiotherapy
5.2.3.7 Intraoperative radiotherapy
5.2.4 Radiation beam parameter
5.2.5 Radiation dose and fractionation
5.3 Radiation treatment verification

5.4 Radiation treatment delivery
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® n15UsZLUU EPA waz Milestones Yagwfag rotation
e Uawwaensinausu (Skill and Medical Knowledge) wa4dusag rotation
®  LAUIINISLABUIUAINRANITUTLLAUVDY WFME 581I19NT1SHNBUSH Vaausazdudl

. THORACIC IMAGING ROTATION

. CARDIOVASCULAR IMAGING ROTATION

. ABDOMINAL IMAGING ROTATION (Gl, HEPATOBILIARY AND GU)
. MUSCULOSKELETAL IMAGING ROTATION

. NEUROIMAGING ROTATION

. INTERVENTIONAL NEURORADIOLOGY

. PEDIATRIC IMAGING ROTATION

. INTERVENTIONAL RADIOLOGY ROTATION

. BREAST IMAGING
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1. THORACIC IMAGING ROTATION

n15U3sLiU EPA uaz Milestones 984 Thoracic Imaging Rotation

Imaging procedures Minimum requirement 1 st year 2 st year 3 st year
( rotation 1) ( rotation 2) ( rotation 3)
Chest radiolographs 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 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

38AU Medical ® l&-n ® ©-n ® ©-n ® ©-n ® ©-on
Knowledge
Rotation 1 Level 1
Rotation 2 Level 2 Level 1 Level 1-2 Level 1 Level 1-2 Level 1 Level 1-2 | Level 1-2 Level 1
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
nangns RADIOPMK_61 &0




KRUIYLYIA
- 9

o W v

Medical knowledge 520U @ WuNedle damudRguaznULey JaunnduszdrTnunssausanmniadslamnenues

P

Medical knowledge 52AUN o Vianedis lsATNULBENTITEAY o WidAud1Ay Bauwnnguszantiumsnsaaitdedels anglinisauruueteansed

o

o v

Medical knowledge s2auU#l m vianeds lsaviserinansidudeutwnmduszdntnu enanmiaiadels vieamnsaeuilaensfinvimenuies vseannisilaussens uaz
anuiineusumsdalviinisiteuslsalussauilognenaliie

nsUszliuszaudnen nlagsau
[ Level 0: mamnssufiareuluniid liaansaufifnuldeiamngay

o

[ Level 1: ansauufau Tun1siden imaging protocol Nsld contrast agent Tin15itiadense

a o

aduuenlsalaegramngan meldnisaivauvese1arsdedslnddn
[ Level 2: awnsauufau Tun1siden imaging protocol Nsld contrast agent Tin1sitiadense

4
Aaduuenlsalaegranunzay neldn1sduwuzeateransd

LY | o

[ Level 3. ansaufufau Tun1siden imaging protocol Msld contrast agent Tinsitladeniaitadeusnlsalieguminzan lnsensvensolivenduusa1nenanse

o

[ Level 4: amnsaufufau Tun1siden imaging protocol Msld contrast agent Tinsitladensitadousnlsalisgamnsanansaujifiau uazlinmsitadevseitade
wenlsaldlos waranunsalinistuugyseniuauEiiussaunisaliosniila

wnnduszartuluusiag rotation Anwn Rnvinwe wazuseufinnunelnulsaniainanis asialuil
®  Rotation 1: Medical knowledge 5¢AUT o (EAudAgyLaznuUe) Faunnguszirtnunssausansiiadulamnenues
®  Rotation 2: Medical knowledge 5¢AUT o wag 52AUN b (IsANNUTBENINTEAY o Wiliaud1Ag) Fawnnduszantiumsnsanidadels angldnisauruuete1ansed

®  Rotation 3: Medical knowledge #1949 11N MTEAUN o, EAUT b, Uarszauil m (savsernansidudeutaunndUseintny enmsnidadels vieanunsaseus
Tngn1sAnyIsIenes M3eNNsTlussene wazantuiineusuasdnliinisiseuilsaluseduiiogrameliiog)

nangns RADIOPMK_61 e



Skills and Medical Knowledge

Rotation 1 Rotation 2 Rotation 3
Imaging procedure 1. Chest radiography 1. HRCT of the chest 1. Ultrasound of the chest, pleura or
2. CT of the chest 2. CT pulmonary angiography diaphragm

2. MRI of the chest

1. Imaging methods and 1. Conventional chest radiograph 1. Ultrasonography 1. MRI

positioning including technique for
posteroanterior, lateral, lateral
decubitus, oblique, apical lordotic,
supine, expiration)

2. CT (conventional CT, HRCT, CT

angiography)
2. Normal anatomy and 1. Airway (trachea, carina, main bronchi) 1. Lymphatic system
physiology 2. Bronchopulmonary segments, lobe,

second pulmonary lobule, acinus

3. Pleura, fissures, lines, recess and
stripes

4. Mediastinum, hilum and esophagus

5. Heart (cardiac chambers), pulmonary
vessels, aorta and

6. vena cava

7. Diaphragm

8. 8. Chest wall

wangns RADIOPMK_61 <o



3. Signs in chest radiology

Rotation 1

. Air bronchogram sign

. Air crescent sign

. Bulging fissure sign

. Continuous diaphragm sign
. Cervicothoracic sign

. Deep sulcus sign

. Fallen lung sign

. Gloved finger sign

O 00 N O U1 A W N =

. 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

Rotation 2

. CT angiogram sign

. CT halo and reverse CT halo sign
. Upper triangle sign

. Westermark sign

. Comet tail sign

. Signet ring sign

. Split pleura sign

0 N O U RAVWN e

. Incomplete sharp margin

Rotation 3

1. 1-2-3 sign

4. Interstitial lung disease

1. Four basic patterns of interstitial lung

disease on chest radiograph and CT

Differential diagnosis of common
interstitial

lung diseases on chest radiograph and
T,

based on clinical information

1. Idiopathic interstitial pneumonia - UIP
2. Collagen vascular disease

3. Pneumoconiosis, e.g. silicosis, coal

worker’s pneumoconiosis asbestosis

1. Sarcoidosis

2. Drug-induced lung disease

3. Langerhans pulmonary
histiocytosis

4. Lymphangioleiomyomatosis

5. Airspace/alveolar lung
disease

1. Acute airspace diseases, e.g.
pulmonary edema, pneumonia,

hemorrhage

1. Chronic airspace diseases

2. Peripheral airspace diseases

%angms RADIOPMK_61




6. Disease of the airways

Rotation 1

1. Atelectasis (collapse): each lobe
atelectasis, combined lobes

2. atelectasis and whole lung collapse
3. Bronchiectasis

4. Pulmonary emphysema

Rotation 2

1. Bronchiolitis/Small airway disease
2. Asthma
3. Tracheal abnormalities

4. Vanishing lung syndrome

Rotation 3

7. Mediastinal and hilar
disorders

1. Mediastinal compartments: anterior,
middle, posterior, superior

a. Anatomic boundaries

b. Common causes of mediastinal
masses in each compartment

2. Common causes of mediastinal/hilar
lymph node enlargement

3. Pneumomediastinum

4. Extramedullary hematopoiesis

1. Mediastinitis
2. Mediastinal hemorrhage
3. Mediastinal lipomatosis

4. Fibrosing mediastinitis

8. Solitary and multiple

pulmonary nodules

1. Definition

2. Approach to a solitary pulmonary
nodule

3. Common causes of solitary and
multiple pulmonary nodules

1. Recommendations for pulmonary

nodules

1. Positron emission tomography in
the evaluation of a solitary pulmonary

nodule

9. Benign and malignant
neoplasms of the lung

1. Bronchogenic carcinoma

2. Hamartoma

3. Metastasis e.g. hematogenous
pulmonary metastasis, lymphangitic

carcinomatosis

1. Lymphoproliferative disorders

1. Neuroendocrine tumor
2. Posttransplant lymphoproliferative
disorders

3. Kaposi sarcoma

10. Chest trauma

1. Pulmonary parenchymal trauma

2. Injury to the thoracic aorta and great
vessels

3. Diaphragmatic rupture

4. 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

4. Lung torsion
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11. Chest wall, pleura and

Rotation 1

1. Pleural effusion, including empyema,

Rotation 2

1. Mesothelioma

Rotation 3

diaphragm malignant effusion, chylothorax 2. Unilateral elevation of the diaphragm:
2. Pneumothorax: tension diaphragmatic paralysis
pneumothorax 3. Diaphragmatic hernia, eventration
3. Pleural thickening and calcification 4. Deformity of the chest wall e.g. pectus
excavatum
5. Bronchopleural fistula
6. Pleural and chest wall masses
12. Infection 1. Pulmonary tuberculosis and atypical 1. Nocardiosis 1. Actinomycosis
(immunocompetent, mycobacterial pneumonia 2. Fungal infection: histoplasmosis, 2. Protozoal infection
immunocompromised and 2. Bacterial pneumonia mucormycosis, cryptococcosis 3. Helminthic infection
posttransplant patient) 3. Viral and mycoplasma pneumonia 3. Opportunistic infections in AIDS and
4. Aspersgillosis immunocompromised patients
5. Septic emboli
13. Unilateral hyperlucent lung 1. Common causes of unilateral 1. Poland syndrome
(or hemithorax) hyperlucent 2. Swyer-James syndrome

hemithorax, e.g. foreign body,

mastectomy

14. Congenital lung disease

1. Bronchopulmonary sequestration
2. Congenital pulmonary airway
malformation

(CPAM)

3. Congenital lobar emphysema

1. Pulmonary hypoplasia

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

3. Tracheal bronchus and other
abnormal bronchial branching

4. Congenital lymphangiectasia

15. Pulmonary vascular
disorder

1. Pulmonary thromboembolism

1. Pulmonary hypertension

1. Pulmonary arteriovenous
malformation

2. Anomalous pulmonary venous
drainage

3. Scimitar syndrome
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16. Thoracic aorta and great

vessels

Rotation 1

1. Superior vena cava obstruction

Rotation 2

Rotation 3

17. Monitoring and support
devices (tubes and lines)

1. Chest drainage tube

2. Endotracheal tube and tracheostomy
tube

3. Nasogastric tube

4. Percutaneous central venous catheter

1. Indwelling balloon-tipped pulmonary
arterial catheter
2. Intraaortic balloon pump catheter

18. Post-operative chest

1. Pneumonectomy -

1. Heart and lung transplantation

%angms RADIOPMK_61

Postpneumonectomy 2. Retained surgical materials
syndrome (gossypiboma)
2. Lobectomy - bronchial dehiscense
3. Median sternotomy - sternal
dehiscence
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2. CARDIOVASCULAR IMAGING ROTATION

n135Usklu EPA wag Milestones 484 Cardiovascular Imaging Rotation

Imaging procedures Minimum requirement 1 st year 2 st year 3 st year
(rotation 1) ( rotation 2) ( rotation 3)
Chest radiolographs (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 CTA/MRA Doppler US Cardiac MR
cT
521U Medical ® ©-an ® lo-en ® - ® ©-en ® -
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

Imaging procedure

1. Imaging methods and
positioning, indication,
contraindication,
techniques, physics and

radiation savings

Rotation 1

1. Chest radiographs
2. CT angiography (CTA)
3. Doppler ultrasound

1. Conventional chest radiograph
including

technique for posteroanterior, lateral,
oblique, supine, expiration)

2. Doppler ultrasound

Rotation 2

1. Coronary CTA/Cardiac CT
2. CT angiography (CTA)
3. Doppler ultrasound

1. Coronary CTA/Cardiac CT
2. CT angiography (CTA)

Rotation 3

1. Cardiac MRI
2. MR angiography (MRA)
3. Doppler ultrasound

1. Cardiac MRI
2. MR angiography (MRA)

2. Normal anatomy and

physiology

1. Normal cardiac anatomy on
conventional chest radiographs

2. Cardiac chambers, pulmonary vessels,
aorta

3. Normal pulmonary vasculature on
conventional chest radiographs

4. Pattern of normal and abnormal
pulmonary vasculature on conventional

chest radiographs

1. Embryology of cardiovascular system
2. Imaging anatomy on CT and MR

3. Standard cardiac views

4. Standard 17 cardiac segments

5. Normal coronary artery anatomy and
myocardial territory

6. Differentiation between normal and
abnormal anatomy on each cardiac

imaging modality

wangns RADIOPMK_61
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3. Signs in chest
radiographs

Rotation 1

. 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

O 00 N O U1 A W N =

. Water bottle sign
10. Silhouette sign

Rotation 2

1. Walking man sign

2. Scimitar sign

Rotation 3

4. Normal anatomy of the
arteries and veins of the
body

1. Aorta and branches
2. IVC, systemic vein, pulmonary vein

and branches

1. Body arterial and venous collateral

vessels

5. Basic functional

evaluation of the heart

1. Normal and abnormal cardiac
function.

2. Normal value of cardiac function and
measurement

3. Basic functional evaluation of the
heart

1. Grading severity of abnormal cardiac
function

2. Post-processing cardiac function

3. Regional and global left and right
ventricular function

4. Left and right heart chamber sizes
and function.

%angms RADIOPMK_61




6. Coronary artery disease

Rotation 1

1. Plain film interpretation of different

stage of heart failure

Rotation 2

1. Coronary artery atherosclerosis
including plaque morphology and
assessment of stenosis severity

2. Coronary artery stenosis and acute
coronary artery syndrome

3. Anomalous coronary artery and
aneurysm

4. Coronary artery bypass graft

5. Myocardial disease related to
coronary

artery disease e.g. infarction

Rotation 3

1. Indications for assessment of
myocardial viability

2. Cardiac MRI indications and
characteristic findings of myocardial
ischemia, myocardial infarction,
acute coronary syndromes and other
causes of myocardial injury.

3. Technique, indication and
contraindication and basic principle
of stress CMR.

7. Valvular heart disease

1. Plain film interpretation of common
valvular heart disease

a. Mitral valve

b. Aortic valve

2. Calcified cardiac valves

3. Prosthetic heart valve

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

b. Tricuspid valve

1. Cardiac CT findings of acquire and
congenital valvular heart disease

2. Cardiac MRI indication of valvular
heart disease

8. Cardiac mass

1. Common cardiac tumor eg. myxoma
2. Differential cardiac thrombus from

cardiac tumor

1. Other cardiac tumor eg.
Angiosarcoma, lymphoma

2. Cardiac MRI indications and
essential pulse sequences for
cardiac mass

3. Approach the cardiac mass by
cardiac CT and/or cardiac MRI
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9. Cardiomyopathy and

myocardial disease

Rotation 1

Rotation 2

1. Common cardiomyopathy
a. DCM

b. HCM

c. RCM

d. ARVD

2. Acute myocarditis

Rotation 3

1. Uncommon
cardiomyopathy/myocardial disease
a. EMF

b. Loeffler’s myocarditis

2. Cardiac T2* for diagnosis of
myocardial iron overload

10. Pericardial disease

1. Pericardial calcification

2. Pericardial effusion

1. Constrictive pericarditis

2. Cardiac tamponade

1. Congenital absence of pericardium
2. Pericardial mass eg. Pericardial cyst,

metastasis

11. Congenital heart disease

1. Plain film interpretation of common
congenital heart disease

a. ASD,VSD,PDA

b. TAPVR,TGA

c. TOF

d. Ebstein’s anomaly

2. Basic pattern of pulmonary

vasculatures

1. Segmental approach of congenital
heart disease by cardiac CT and/or
cardiac MRI

2. Common congenital heart disease
a. Non-cyanotic CHD eg.
ASD,VSD,PDA,ECCD,AP window

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

. Heterotaxy syndrome

d. Coarctation of aorta

e. Aortic arch anomaly related to CHD

1. Common post operative CHD eg.
Palliative modified Blalock-Taussig
shunt, Fontan operation

2. Congenital valvular heart disease eg.
Congenital aortic stenosis

12. Thoracic and abdominal
aorta

1. Aortic aneurysm
2. Traumatic aortic disease

3. Acute aortic syndrome

1. Coarctation of aorta

2. Aortic arch anomalies
3. Aortoiliac syndrome

4. Aortitis, arteritis

5. TEVAR/EVAR evaluation

1. Post operative imaging of aorta
2. MRI evaluation of coarctation of

aorta
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13. Pulmonary vascular,
peripheral and visceral

vessel disorders

Rotation 1

1. Pulmonary thromboembolism

2. Venous thrombosis

Rotation 2

1. Pulmonary hypertension

2. Vascular aspect of liver, kidneys,
pancreas, small and large bowels

3. e.g. stenosis, post traumatic vascular
complication (fistula)

4. Acute and chronic peripheral
obstructive vascular diseases

5. Vascular injury

6. Venous thrombosis, venous

obstruction

Rotation 3

1. Pulmonary arteriovenous
malformation

2. Scimitar syndrome

3. Pulmonary sling

4. Vascular aspect of organ
transplantation

14. Monitoring and support
devices and valve

prosthesis

1. Prosthetic heart valves

2. Chest drainage tube

3. Endotracheal tube and tracheostomy
tube

4. Nasogastric tube

5. Percutaneous central venous catheter

1. Indwelling balloon-tipped pulmonary
arterial catheter

2. Intraaortic balloon pump catheter

3. Cardiac pacemaker and implantable
cardioverter defibrillator

15. Doppler ultrasound

1. Basic knowledge of Doppler
ultrasound

2. Normal Doppler waveform of vessels
3. Deep vein thrombosis

4. Abdominal aortic aneurysm

1. Carotid artery stenosis
2. Renal artery stenosis/ occlusion
3. Venous thrombosis of upper limb

and central vein

1. Peripheral artery stenosis
2. Venous insufficiency

3. Portal hypertension

4. Renal transplantation

5. Liver transplantation

6. Dialysis access
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3. ABDOMINAL IMAGING ROTATION

n13UseLU EPA tag Milestones 989 Abdominal Imaging Rotation (Gl, hepatobiliary and GU)

Imaging procedures Minimum requirement 1 st year 2 st year 3 st year
(ﬁﬁLLa&‘LLﬂaNaﬁ’wﬁuLﬂﬁ)
Plain abdominal radiographs 50 20 20 10
Fluoroscopic contrast study 10 40 40 20

(Esophagography, Upper gastrointestinal study,
Small bowel study, Barium enema,

Loopography, fistulography/ sinugraphy)

Intravenous pyelography 10 5 50 0
Cystography, VCUG and Urethrography 5 0 20 30
Ultrasound: Abdominal ultrasound (upper 100 40 30 30

abdomen, whole abdomen, pelvis, KUB,

scrotum, prostate)

CT of the abdomen (upper abdomen, whole 100 30 30 a0
abdomen, pelvis, KUB)

MR of the abdomen (upper abdomen, MRCP,whole 10 0 3 7

abdomen, pelvis, KUB, prostate, scrotum)

Imaging procedures Minimum requirement (L%ﬂuf:f)

Hysterosalpingography 5

Obstetrics ultrasound 30
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Gastrointestinal, Hepatobiliary imaging and Genito-urinary imaging
Plain radiographs Fluoroscopy Ultrasound cT Special CT* MRI
326U Medical ® ©-6n ® ©-6n ® l©-6n ® ©-6n ® l©-6n ® ©o-6n
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 | Level 1 | Level 1-2 | Level 1 Level 1
Resident 3 Level 3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2-3 | Level 2 | Level 2-3 | Level 2 | Level 1 Level 1-2

Special CT = CT colonography
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3%UU Gastrointestinal (Gl) and hepatobiliary imagin
Skills and Medical Knowledge

Resident 1 Resident 2 Resident 3
Imaging procedures 1. Plain abdominal radiography 1. Fluoroscopy (loopography, 1. Special CT (CT colonography)
2. Fluoroscopic contrast study fistulography / sinugraphy,
(esophagography, upper Gl studies, cholangiography)
small bowel series, barium enema) 2. MRI of abdomen

3. Ultrasonography of abdomen
4. CT of abdomen

1. Imaging method and positioning 1. Plain abdominal radiographs (supine | 1. Fluoroscopy (loopography, 1. Special CT (CT colonography)
including indications, film of abdomen, acute abdomen fistulography / sinugraphy,
contraindications, limitation, and series, decubitus film of abdomen, cholangiography)
possible complications of each lateral cross table film of abdomen) 2. Color doppler sonography of
modality 2. Fluoroscopy (esophagography, abdomen
upper Gl studies, small bowel series, 3. MRI of abdomen

barium enema)
3. Ultrasonography of abdomen
4. CT of abdomen

2. Normal roentgenographic 1. Alimentary tract: pharynx,
anatomy, common variations and esophasgus, stomach, small bowel and
dynamic physiology large bowel

2. Hepatobiliary system
3. Pancreas and spleen
4. Abdominal wall, peritoneal cavity,

mesentery and omentum
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Resident 1

Resident 2

Resident 3

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.)

3.5 Vascular diseases

3.6 Neoplasms and neoplastic-like

lesions

Common vascular diseases (such as

portal vein thrombosis, etc.)

Common neoplasms (such as
cavernous
hemangioma, Hepatocellular
carcinoma,

cholangiocarcinoma, metastasis, etc.)

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

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 vascular diseases (such as

telangiectasia, 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
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Resident 1

Resident 2

Resident 3

4. Pathologic images of
gallbladder and bile duct

4.1 Congenital abnormalities

Common congenital abnormalities

(such as Choledochal cysts)

Other congenital abnormalities
(such as Caroli’s disease )

4.2 Inflammatory diseases

Common inflammatory diseases (such
as acute cholecystitis, ascending

cholangitis, etc.)

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

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

- Atypical or unusual pattern of

common diseases

4.3 Trauma

4.4 Neoplasms and neoplastic-like

lesions

Common neoplasms (such as CA
gallbladder, cholangiocarcinoma, etc.)

Common traumatic conditions
(hemobilia, bile ducts and gallbladder

injuries)

Other neoplasms and neoplastic-like
lesions (such as adenoma, biliary
cystadenoma, etc.)

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

common diseases

4.5 Miscellaneous

Choledocholithiasis, cholelithiasis

Post-operative complications

5. Pathologic images of pancreas

5.1 Embryology/ normal anatomy/

congenital anomalies

Annular pancreas

Fusion abnormalities (pancreatic

divisum)

Agenesis/hypoplasia

5.2 Inflammatory disease

Acute pancreatitis

Acute pancreatitis with classification,

and chronic pancreatitis

Uncommon conditions (such as

autoimmune pancreatitis)

5.3 Tumor

Common tumors (such as

Other tumors (such as common cystic

Rare tumors (such as rare cystic
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Resident 1

Resident 2

Resident 3

adenocarcinoma, etc.)

tumors of pancreas, neuroendocrine

tumor, etc.)

tumors, etc.)

6. Pathologic images of spleen

6.1 Anatomical variants

Accessory spleen

Wandering spleenWandering spleen

Ectopic spleen

6.2 Focal mass lesion of the spleen

Splenic cyst

Splenic infarction, infection, hematoma

Splenic tumor

6.3 Miscellaneous

Splenomegaly

Splenic calcification

7. Pathologic images of
alimentary tract

7.1 Neoplasms

Common neoplasms (such as
carcinoma,

etc.)

Other neoplasms (such as lymphoma,
GIST, etc.)

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

- Atypical or unusual pattern of

common neoplasms

7.2 Inflammatory and infectious

diseases

Common inflammatory and infectious
diseases (such as appendicitis,

diverticulitis, colitis, etc.)

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

uncommon colitis, etc.)

Rare inflammatory and infectious
diseases (such as sarcoidosis,

amyloidosis, syphilis, sprue, etc.)

7.3 Congenital abnormalities

Common congenital abnormalities

Other congenital abnormalities

Rare congenital abnormalities

7.4 Trauma

Blunt and penetrating injuries

7.5 Miscellaneous

- Diverticular disease

- Gut obstruction

- Foreign bodies

- Motility disorder

- Vascular diseases

- Polyposis syndrome

- Intussusception

- Post operative evaluation and
complications
- Chronic idiopathic intestinal

pseudoobstruction

8. Pathologic images of
abdominal wall, peritoneal

cavity, mesentery and
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Resident 1

Resident 2

Resident 3

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

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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3%UU Genito-urinary imaging (GU)
Skills and Medical Knowledge

Rotation 1 Rotation 2 Rotation 3
Imaging procedure 1. Plain KUB Radiograph 1. CT of KUB system 1. MRI of KUB system
2. IVP 2. CT of adrenal glands 2. MRI of adrenal glands
3. Cystography, Urethrography and VCUG 3. CT of the pelvic organs 3. CT and MRI of the retroperitoneum
4. Ultrasonography of KUB system 4. Scrotal Ultrasonography

5. Ultrasound female pelvis
(transabdomen)

1. MRI of prostate gland
MRI of female genital organs

1. Hysterosalpingography

2. Antegrade/Retrograde Pyelography
3. Transrectal/Transvaginal US

4. Penile ultrasonography

5. MRI of female pelvic floor

6. MRI of scrotum and penis

7. PET-CT in genitourinary system
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Rotation 1

Rotation 2

Rotation 3

1. Imaging methods
and positioning

1. Plain KUB radiographs

- Indications and contraindications

- Techniques and Positioning

2. Contrasted Uroradiology (IVP, Pyelography,
cystography, urethrography,
hysterosalpingography)

- Indications and contraindications

- Techniques and Positioning

- Complications

3. Ultrasonography for KUB system

- Indications and contraindications

- Scanning Techniques and optimization

4. CT for KUB system

- Indications and contraindications

- Techniques and protocols of the following CT
examinations

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

- CT for Adrenal Glands (wash-out protocol)

- CT for Pelvic organ

- CT Cystograghy

1. Ultrasonography for male and
female genital organ (transabdominal
us)

- Indications and contraindications

- Scanning Techniques and
optimization

2. 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

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

- MRI for female genital organs

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

- MRI for scrotum and penis

- MRI for female pelvic floor

3. Transvaginal/Transrectal US

4. Penile ultrasonography

5. PET / Molecular imaging in GU oncology
- PET/CT scan
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Rotation 1

Rotation 2

Rotation 3

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
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

1. Normal imaging anatomy of kidney
and urinary system on MRI

2. Normal imaging anatomy of prostate
gland and seminal vesicles on MRI

3. Normal imaging anatomy of female
genital tract on MRI

4. Normal imaging anatomy of adrenal
gland on MRI

Normal imaging of the retroperitoneum
on MRI

1. Normal imaging anatomy of scrotum
and penis on MRI

2. Normal imaging anatomy of pelvic floor
on MRI

3. Normal imaging anatomy of female
urethra on MRI
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3. Kidney and
Urinary tract

Rotation 1

1. Stone, Urinary tract obstruction and
nephrocalcinosis
2. Infection and Inflammation
- TB
- Bacterial
3. Renal cystic diseases
- Simple cyst
- 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

Rotation 2

1. Renal cystic diseases
a. Medullary sponge kidney
b. Multicystic kidney
c. Polycystic disease
- Autosomal dominant
polycystic kidney disease
2. Neoplastic disease
a. Benign tumors
- Oncocytoma
- Multilocular cystic nephroma
b. Malignant tumors
- Lymphoma
- Metastasis
3. Infection and Inflammation
- Xanthogranulomatous
pyelonephritis
- Post radiation change
4. Papillary necrosis
5. Calyceal diverticulum
6. Common congenital anomalies of
kidney and urinary tract system
a. Anomalies in number
- renal agenesis

- supernumerary kidney

Rotation 3

1. Renal vascular disease
- Aneurysm
- Stenosis
- Fistula
- Occlusion
- Malformation
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Rotation 1

Rotation 2

Rotation 3

b. Anomalies in size and form
- Hypoplasia
- Hyperplasia
- horseshoe kidney
- cross ectopia
c. Anomalies in position
- Malrotation
- Ectopia
7. 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
8. Nephroptosis
9. Miscellaneous
- Neurogenic bladder

- Vesico-vaginal fistula
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4. Male Genital
Organs

Rotation 1

1. Normal imaging anatomy of male genital

organs

Rotation 2

2. Pathology of male genital tract

a. Scrotum and testis

Infection
Torsion
Trauma
Tumor
Varicocele

Microlithiasis

Rotation 3

1. Pathology of male genital tract
a. Prostate gland and seminal vesicle

Benign prostatic hyperplasia

Prostatic cancers

5. Female Genital

Organs

1. Normal imaging anatomy of female genital

organs

2. Pathology of female genital tract

a. Uterus and cervix

Adenomyosis

Benign tumor: myoma
Congenital anomalies:
Mullerian duct anomalies
Hydrosalpinx and tubal

occlusion

b. Ovary and adnexa

Ovarian cysts:
endometriomas, functional cyst
Torsion

Infection

1. Pathology of female genital tract

a. Uterus and cervix

Malignant tumor: CA corpus,
CA cervix

Mullerian duct anomalies finding
on MRI

b. Ovary and adnexa

Benign tumor

Malignant tumor
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Rotation 1

Rotation 2

Rotation 3

6. Adrenal gland

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

- Adrenal adenoma

1. Tumor and non-tumor of adrenal
gland

- Adrenal hemorrhage

- Adrenal cyst

- Adrenal hyperplasia

- Pheochromocytoma

- Myelolipoma

- Adrenocortical carcinoma
2. Infection of adrenal gland

- Histoplasmosis

-TB

7. Retroperitoneum

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

2. Retroperitoneal Tumor

8. Obstetric

. Confirm intrauterine pregnancy
. Confirm fetal viability
Determine presentation

Identify placental site

I O

. Identify abnormalities and complications
- Missed and Incomplete abortion
- Ectopic pregnancy

- Molar pregnancy

- Placenta previa
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4. MUSCULOSKELETAL IMAGING ROTATION

n135UsEklU EPA wag Milestones 984 Musculoskeletal Imaging Rotation

Imaging procedures

Minimum requirement

1st year

(rotation 1)

2nd year
(rotation 2)

3rd year
(rotation 3)

lAogara1UNa Lonseus
Musculoskeletal radiographs 210 450 70 70 70
Musculoskeletal ultrasound 20 30 10 10
CT scan & related technique 10 30 5 5
Musculoskeletal system & spine
MRI & related technique 30 60 0 10 20
Musculoskeletal system & spine
Musculoskeletal Imaging
Plain radiographs CcT MRI
526U Medical ® &-n ® &-n ® ©-an ©-on
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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Skills and Medical Knowledge

Imaging procedure

1. Indications &
Contraindications of each

modalities

Rotation 1

1. Plain radiograph
- Conventional plain film of bone and

joint

1. Plain radiographs of bones and
joints

Rotation 2

1. Plain radiograph

- Special and specific positioning of
bone and joint

- Recognizes the errors in image
acquisition

(mal-positioning and artifacts)

2. Ultrasonography

3.CT

4. MRI

- Recognize normal MRI anatomy

- Understand the proper MR protocol

1. US of bones and joints
2. CT of bone and joints
3. MRI of bones and joints

Rotation 3

1. Plain radiograph

- Recognize the subtle findings and
integrates the information for
appropriate diagnosis and further
investigation

2. Ultrasonography

3.CT

4. MRI

- Design and adjust MR protocol

1. MRI of bones and joints
2. MR arthrogram

2. Principal physiology

1. Physiology of bone and joints

1. Bone metabolism and calcium

Homeostasis

3. Normal imaging anatomy

1. Spines and pelvis

2. Upper and lower extremities

1. Normal variation

2. Bone marrow
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4. Degenerative disease

Rotation 1

1. Degenerative disease of spinal
column Degenerative disease of

extraspinal sites

Rotation 2

1. Diffuse idiopathic skeletal
hyperostosis
2. Calcification and ossification of

spinal ligament and tissue

Rotation 3

5. Trauma and sport injury

1. Concept and terminology
2. Physical injury: spine

3. Physical injury: extraspinal site

1. Common classification
2. Understand common mechanism of

injury

1. Interpretation internal derangement
of the joints.
2. Physical injury: muscle and tendon

injury

6. Bone and soft tissue

1. Basic approach to bone tumor.

1. Diagnosis of common benign and

1. Diagnosis of tumor liked condition

tumors malignant bone tumors. and tumor related condition.
2. Diagnosis of common benign and
malignant soft tissue tumor
7. Infection 1. Pathophysiology of infection of 1. CT and MRI findings of bone and 1. CT and MRI findings of bone and

bone and joint
2. Radiographic findings of bone and

joint infection

joint infection
2. US, CT and MRI findings of soft

tissue infection

joint infection
2. US, CT and MRI findings of soft tissue
infection

3. Spondylodiscitis

8. Hematopoietic and marrow

diseases

1. Thalassemia

2. Hemoglobinopathy and other
anemias

3. Bleeding disorders

: Hemophilia

: Bleeding diatheses and hemangioma

1. Plasma cell dyscrasia and
dysgammaglobulinemia

2. Lymphoproliferative and
myeloproliferative disorders
: Leukemia

: Lymphoma
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9. Inflammatory diseases

Rotation 1

1. Rheumatoid arthritis

2. Spondyloarthropathies

3. Crystal-induced and related disease:
gout, CPPD, HAD

Rotation 2

1. Connective tissue disease
:SLE
: Systemic sclerosis
: Dermatomyositis, polymyositis and
other inflammatory myopathies

Rotation 3

1. Mixed connective tissue disease and
collagen vascular overlap syndromes

: Rheumatic fever
2. Hemochromatosis
3. Other crystal-induced disease:
amyloid deposition

10. Metabolic and endocrine 1. Osteoporosis 1. Osteomalacia
diseases 2. Parathyroid disorders and renal 2. Paget’s disease

osteodystrophy 3. Thyroid disorder

4. Other disorders of endocrine glands

11. Diseases due to 1. Steroid induced disorders 1. Atypical femoral fracture
medications and chemical : Osteoporosis 2. Fluorosis
agents : Osteonecrosis 3. Lead poisoning

: Neuropathic-like articular destruction | 4. Other medications and chemical

agents

12. Congenital and
developmental skeletal

conditions

1. Developmental dysplasia of the hip

2. Spinal anomalies and curvature

13. Miscellaneous

1. Osteochondrosis

1. Osteonecrosis

2. Fibrous dysplasia, neurofibromatosis
and tuberous sclerosis.

3. Perthes disease

1. Radiation change
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5. NEUROIMAGING ROTATION

n13UseLU EPA tag Milestones 984 Neuroimaging Rotation

1. USuai cases Nlaseus

Imaging procedures Minimum requirement 1st year/Rotation | 2nd year/Rotation 2 | 3rd year/Rotation 3
(In-training 1
accumulative cases)
CT of the Brain (msnsaviernanis 100 50-100 0-50 0-50
Mes@Ine 3N seiuil o)
CT of the Spine (MIns1an3evinans 5 0-5 0-5 0-5
Mess@ine 3 Nadeseiuil o)
CT of the Head and Neck (n15%519 30 0-30 15-30 0-15
viaawman1smesidine1idadusedud o)
MRI of the Brain (nsns1anianinanis 50 0-50 20-50 0-30
Mes@ine 3 tadeseduil ©)
MRI of the Spine (N30519%39 20 0-20 10-20 0-10
Fnnnsnesdine 3 tadeseiui o)
MRI of the Head and Neck (m3#573 20 0-20 0-20 0-20
viewman1sesedine1idadusedui o)
Plain Radiograph of the 100 0-100 0-100 0-100
Skull/Face/Spine (nMsn913%38
Wnnsmesad@ing itadesedui m)
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Advanced CT Imaging (n135n57a%39 10 0-10 0-10 0-10
Wran1INeFad@ImMe1Idadeszaun o)

Advanced MR Imaging (n130919%%8 20 0-20 0-20 0-20
Wran1INeFd@ImMe I Tadeszaun o)

Myelogram and/or CT myelogram 5 0-5 0-5 0-5
(MSATIVBBTFRANITNISIEINe 1IN
5xﬁUﬁ )

Sialogram (n1sasianseRnan1Inesed 3 0-3 0-3 0-3
WML TZAUN o)

Sonogram of the Neck (n3n37a139 10 0-10 0-10 0-10

FRONISNNSIEINYINIRYTLAUN on)

VU0 . . |
N13A9UININAN1IMeTedInedtade Ay sEAUN o MaNEEe NsATIIVSERaNTTILImMEUsE It uRsslfURle aneldnisniunn veseansdvsedidensy
annsansavaeuldifenisuansduig case TunndUsythududsenunanmeldnmsquaiiuveteansdviediferysy
NIATIATNNANIINET TN Nadendfty s2AUT e nunelis N1sRsIvEeinan TTumdUsinthunisUfuald aeldnismunuveteransdvisedidetsiey
anunsansvaeuldmen1suansdiuig case Munnduserdnududsenunanigldnisguaiiuresensdviedidiosvig wiouwans log book Buduiunngussdrtnule
fdwsunseus case nelin1sAIuAN Yot TETORTLINEY
N13N3IUIBRRANTTMNNSSEINedladefidnAy s2AUN e wunedis N1seavEeRRan STLMEUsEitnueUfuRls GreufiR vieldmiuneldnsauny ves
9191389 el TG awnsansiadeuldmenisuanisiuiu case Aumdusziriuduisenuranielinisguaiiiuresenasdudedideavigy wieudans log book
guduiunmduseiriuldihulszaunisalnisiteus case sufivenasdvisegie vy

& ¥ oo aa o = @ g ' v § va ¢ a v ¢ °o v w2
N13ATINsRnaN1IMeTediIngitiadeussianlaimnaantuilnausuliaunsadalvidiuszaunsainiseusld uwnndussandiuanansatuiin log book 310

¢ = v ' o ¢ & ya ' ' . a o . a o O a a
ﬂizﬁ‘um%mmitiﬂug case i’JﬁJﬂ‘U@']Q']‘SEJWiaE\JIL‘?JEI’J‘?!']i’lﬂUiS‘Iﬂ'J'\\?N’]u rotation 3¥taan (Elective) TussuuiRaany . dgarduinausuiliden
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2. Milestones n1sUssLliuseauAnanInlngsiy

N15ASIAVZINAONITNIISIFINEN
w52AUN @ (CT of the Brain)

N1INTIINTDAADNITNIIIE NG
Aadeszauii o
(CT of the Head and Neck, CT of the
Spine, MRI of the Brain, MRI of the

ANTNTIINIDUADNITNINTIT NG
AMadeszAud o
(Advanced CT Imaging, Advanced MR
Imaging, MRI of the Head and Neck,

Spine) Myelogram and/or CT myelogram,
Sialogram, Sonogram of the Neck)
520U Medical Knowledge ®—@ ®—-@ ®—em
Rotation 1 Level 1
Rotation 2 Level 2 Level 1
Rotation 3 Level 3 Level 2 Level 1

Medical knowledge 52AU#l @ B damdAgyLarnuUse Faunnguszirinusesanunsansividadelamenuies

Medical knowledge 52AU o Vianeds lsATNULRENTSEAU o widAud1Ay Buwnmguszantiumsnsiaitadels angldnisemunuuese1aise

Medical knowledge 5zfu#l m vianefis lsaviserinanisidudoudaunmgusedntnu e1ansi93ladeld vseaansniSeuslaenisinwimenuies WieanNnsiaussens way
aniuilneausuAIsdnbiinsiseuslsalusyiuliognameliios

msUsziliuseaudneninlnesay

[ Level 0: mamnusufinveuluniid ldannsnufoiouldesramnnya

[ Level 1: aunsnufifnumeliniseuauveseiansdesndlndda

[ Level 2: aunsnufifnumeldinistuuzvasananse
[ Level 3: aunsnufifinulagenavenielivontuuzaineanse
[ Level 4: aansnuftinuldios uazannsalinistuuguionuauiiiiszaunisaitiosndild
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wnwnduszdntuluusiaz rotation Anwn AIswiuRnYinee way/vieufuRnunenulsavsainan1sassaluil*

o o

® Rotation 1: MIns9vTevinaNINITIEIneATadeiiddy seduil @ (Marmavermansiumgusssrthudesufuald meldnismunu veserasdviediden
wgy) leiwn CT of the Brain
nMsUssiiussdudnenmilagsandmiu Rotation 1 axUsziiiuaindsyaunsalvesnmgussdniulunisguanisasiavieinansmedidinenitadefidiey seiui o
® Rotation 2: MansIIMTeviRANIINISEINeATadeid Y sEAUR @ (WUREITU Rotation 1) wazsedudl b (MansravievinamsfiuwndyssiunsUoals
MeldinsmuAN ¥e9115EvEeREIwaY) I CT of the Head and Neck, CT of the Spine, MRI of the Brain, MRI of the Spine
mMsUszfiusssudnenmilagsandmiy Rotation 2 axUszliuandsyaunsalvesunmgussrtulunisquanisasiavierinansmaesedineitadefiddey szl o
WAEIEAUN b

'
o v A

® Rotation 3: N13M5IANERAANITVNTIFEINeITadeTid Aty 52AUN oo (WUREITU Rotation 2) uazszauil e (MIn5MIeRRaNIsNIWNIVEUsEI 10 WU TRl

o

a

‘dw‘dﬁf@ M%@lﬁLﬁumEﬂﬁmimU@m maammaéﬁa@mmmm) laun Advanced CT Imaging, Advanced MR Imaging, MRI of the Head and Neck, Myelogram and/or

o

CT myelogram, Sialogram, Sonogram of the Neck

msUszdiusyauAngn nlaesnd iy Rotation 3 avdsziiuanndszaumsaivesunmduseintnilunisauanisnsiavseinan1smessdiineitadeid1fy seaui o
FEAUN o UasEauil e

mngwme* Msdauszaunisainisiieusluusiay rotation vesantuenatinnnuuansieiu velvigniieusunn case Nldseuinmmuanude 1 ielilduszaunisainig
L%'&Juiﬂiuﬁ’mmm minimum requirement
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3. Skills and Medical Knowledge

ANSUTELEY Useludnen nlngsiuany Milestone (18 2)

Imaging procedure 1. CT of the Brain 1. CT of the Head and Neck 1. Advanced CT Imaging
2. CT of the Spine 2. Advanced MR Imaging
3. MRI of the Brain 3. MRI of the Head and Neck
4. MRI of the Spine 4. Myelogram and/or CT myelogram
5. Sialogram
6. Sonogram of the Neck

ANSUSELEY AsaRUUSLIUTEAUAINUS

1. Basic and Advanced 1. Principles of imaging techniques of
Instrumentation plain radiograph, CT, MRI, myelogram,
sialogram and sonogram

2. Positioning in plain radiograph

3. Imaging examination protocoling in
CT and MRI

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

related issues
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AsUSELU

N5 UUSELIUIEAUAINS

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
conditions/Diseases of the

1. Basic knowledge of traumatic brain
injury

1. Advanced knowledge of traumatic
brain injury

1. Congenital anomalies of the brain
2. Inborn error of metabolism of the

brain 2. Basic knowledge of stroke 2. Advanced knowledge of stroke CNS
3. Basic knowledge of intracranial 3. Advanced knowledge of intracranial | 3. Advanced neuroimaging
infection infection 4. Advanced knowledge of
4. Basic knowledge of intracranial intracranial tumors and tumor-like
tumors and tumor-like conditions conditions
5. Basic knowledge of metabolic-toxic 5. Advanced knowledge of
brain conditions metabolictoxic brain conditions
6. Basic knowledge of 6. Advanced knowledge of
neurodegenerative diseases neurodegenerative diseases
7. Acquired white matter disease 7. Related knowledge of neuronuclear
8. Epilepsy medicine
4. Abnormal 1. Common diseases* of the orbit 1. Rare diseases of the orbit

conditions/Diseases of the
head and neck

2. Common diseases* of the paranasal
sinuses

3. Common diseases* of the neck

4. Common diseases* of the base of
skull

5. Common diseases* of the temporal

bones

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

wangns RADIOPMK_61
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AsUSELU

ATEARUUILHUTEAUANUS

6. Common diseases* of the facial
bones

* focusing on infectious/inflammatory
conditions, tumor and tumor-like

conditions and traumatic conditions)

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

wangns RADIOPMK_61
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6. INTERVENTIONAL NEURORADIOLOGY ROTATION

n15Uskalu EPA wag Milestones 84 Interventional Neuroradiology Rotation

Diagnosis cerebral angiography 2 10
Treatment or embolization procedures - 5
_ skitinprocedwe | Mnmumrequrement
N300 U U 189N TIE Level 3
nsvvianslneisdasnide Level 1
%man15 Femoral puncture and closure Level 3
7imAN13 Diagnosis cerebral angiography Level 3
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Medical Knowledge milestone

® NMake core observations,
formulates differential
diagnoses and recognizes
critical findings

® Differentiates normal from
abnormal

® Demonstrates basic
understanding of cerebral

vascular anatomy

® Make secondary observations,
narrow the differential
diagnosis and describe
management options

® Demonstrates understanding of
variant cerebral vascular
anatomy and basic ntracranial-

extracranial anastomosis

® Provide accurate, focus and
efficient interpretations

® Prioritizes differential
diagnoses and recommends
management

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

modalities

® Make subtle observation
® Suggest a single diagnosis
when appropriate
® |ntegrates current research
and literature with guidelines to

recommend management

%angms RADIOPMK_61
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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
- Ateritis
- Moya Moya
- Takayasu
-FMD
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Acute ischemic stroke

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

® Suggest management of AIS

® Endovascular treatment of AIS

Cerebral aneurysm

® Ftiology 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

® Ftiology of non-traumatic intracranial hemorrhage

® Type of cerebral vascular malformation
- Capillary telangiectasia
- Cavernous malformation
- Developmental venous anomaly
- Arteriovenous malformation
- Dural arteriovenous fistula
- Vein of Galen aneurysmal malformation

® Treatment modality for cerebral AVM

%angms RADIOPMK_61
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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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aulldaunsaldesiussduazin
LAUIAUSUNUTIE
YMIRaN1TAEISUaDMLYB

aAUTetaut iUy TFRans,
AITENTNGDUNNAVULAY
FBnstesiunnzunsndau

14 fluoroscope D8I E

MRaNTs femoral puncture
wazclosure Inadio1ansdlu
AMULEIVT8LUAD
Judanelunisvhimanis
diagnostic cerebral
angiography
ATIVNUNNIZUNTNGBUIN
femoral puncture wagdaiusa
afUs RN Toeduly

Tdwelainanusunnsdatng
WS AL

yIMnan1s femoral puncture
wazclosure Mmenuipalnglifo
TiAuugivsetiemiae
YIRS diagnostic cerebral
angiography lagiiona1581%
AUz eTI8Lae
aan3alin1ssnw
AMTUNINGouIN femoral
puncture lngfio1a15dln

AOUN3IN, IAVILENEANT/Adle
vidailsunvnafoaiie
Josiudunsneanied
aougulsivinsimans femoral

puncture Uag closure

yINRanN1T diagnostic cerebral
angiography lagdiona158li
Auurivsetemdnidntey
a3130lRNSNY
AMTUNINGouan femoral
puncture fEAULOY

ANLULUINTDYILLNED

NNYLUR

1. msdansBeunisaeuluszuuisdiuinwsruulssam Wilszornailumaudsufnuuazyjodnulidesndn 4 dai Tngliudazandufinnsandisssoginanii
MYUEUANANUMLN AN

2. myvssdiunudeniin derulunsmudeuinwuarufiRnu dedduausuifiuegtos Level 3

3. nsUseiliurinwensvisinanis 19e1s8emutenans Evaluation form for diagnostic cerebral angiography

nsUsTiusEauAnenIwlag s
[ Level 0: mamnusufioaulumiid liaunsafifauldesnamnzay

o Y

[ Level 1: aunsnufjiffisulusinanis Diagnostic cerebral angiography ln1sifadevideitadouenisald ogramnya neldinismuanreseNTtegdlngda

[ Level 2: anmnsnufjiifsuluvinnnis Diagnostic cerebral angiography THnsitadeviieitadousnlsaldesnaumnya meldnstuuvetenansd

[ Level 3: ansaufURauluinanis Diagnostic cerebral angiography t Tin1sitadenseifadauenisaliogramuizay Tngenavevielivemiuuzaine1anse

[ Level 4: ansauURauluinanis Diagnostic cerebral angiography linnsitladenieidadeuenlsaldegnunnsanausaufifau waglinisitdadenioidedy

wenlsaldles uazasalin1stuueviomuadnivszaunsalifesndala

%angms RADIOPMK_61 ob¢




7. PEDIATRICS IMAGING ROTATION

N135UsEkalU EPA wag Milestones U84 Pediatrics Imaging Rotation

Imaging procedures Minimal requirement* st year 2nd year 3rd year
( rotation 1) ( rotation 2) ( rotation 3)
1. Plain radiograph
- Chest (newborn) 50 10-15 15-20 15-20
- Chest (older children) 50 10-15 15-20 15-20
- Abdomen and KUB 30 6-10 8-12 10-12
- Long bone and joint 10 1-3 2-4 3-5
- Skull, head and neck 10 1-3 2-4 3-5
- Spine 5 1-2 2-3 2-3
2. Fluoroscopy
- Barium swallowing/ 5 1-2 2-3 2-3
esophagogram
- Upper Gl study 5 1-2 2-3 2-3
- Barium enema 4 1-2 1-2 2-3
- Reduction of 3 - 1-2 1-2
intussusception
- Voiding 10 1-3 2-4 3-5
cystourethrography
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Imaging procedures

Minimal requirement*

1st year

( rotation 1)

2nd year

( rotation 2)

3rd year
( rotation 3)

3. Ultrasound

- Cranium 10 1-3 2-4 3-5
- Chest 2 - 1-2 1-2
- Abdomen 10 1-3 2-4 3-5
- KUB 10 1-3 2-4 3-5
- Small parts 5 1-2 2-3 2-3
- Spine 1 - 1-2 1-2
4. CT
- Brain 10 1-3 2-3 3-4
- Thorax 8 1-2 2-3 3-4
- Abdomen 9 1-2 2-3 3-4
5. MRI
- Brain 10 1-2 2-4 3-4
- Spine 5 1-2 2-3 2-3
- Body 3 - 1-2 1-2

e vunewn Wu Case Aildvinenasldeuna vielaisous
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nsseuUszaunIsalifauianguie Portfolio

1" year U 2" year I 3 year U
(ND)* (N2)* (N3)*
PF v 29-48* v 44-63 v 48-65
FLU v 27 v 4-9 v 10-16
us v a-11 v 10-19 v 13-22
cT v 37 v 6-9 v 9-12
MRI 4 24 v 5-9 4 6-9
(N1* (N2)* (N3)* = dmnuiunmguszdihuldssnuuas/vieFeudaniioe
Pediatric Imaging
Plain radiographs cT us Fluoroscopy MRI
526U Medical ® ©-n ® ©-n ® ©-n ® ©-n ® l©-n
knowledge
Rotation 1 Level 1 Level 1 Level 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 2-3 | Level 2-3 Level 2 Level 2-3 Level 2 Level 2-3 Level 2 Level 1
oL
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Medical knowledge 52Ul o 1u18da faudfyuasnutos Funmdusystuiesaninsansiaitedeldmenues

Medical knowledge 52Aufi 1o 1u1eda Tsafinutiosninseiu o uallauddy Funmdusysdumsnsvitedsls MeldinsmUANTEIEINTY

Medical knowledge 52fUfl a mnefis Tspnserinanisfidudeudunmduszdrtnu enansnifedels vieaunsaisouslasnisinwishenues visannsileussens ua
antifineusumsdnlitiniadeuslsalussduiosameifios

nsUszliuszaudnen nlagsau
[ Level 0: mapmnssufisseuluviii liamnsafifnuldosannza

o

[ Level 1: ansauufau Tun1siden imaging protocol Msle contrast agent Tinsitladevieitiadeusnlsalaegumnzan nelanismivauvete1aIsdedslnadn

a o

3
[ Level 2: ansauufau Tun1siden imaging protocol Nsld contrast agent Tin153fiadense?

=) D

uenlsalaegrauniigay MelinstLuLYeIeI1aNse

LY | o

[ Level 3. ansaufuiau Tunisiden imaging protocol Msld contrast agent Tinsitladeniitadouenlsalasgamnzan Ingarsvenisliveuuzaine1aisd

o

[ Level 4: awnsaufufiau Tunisiden imaging protocol Msld contrast agent Tinsitladenieitadeusnlsalaegumnzanannsaujifiau wazlinsitadenie
adeuenlsaliies uazganmnsalinstuugvsenuauiniivsyaunisaldesndila

uwwnduszsnduluudaz rotation Anwn finvinue wasuieufiinuiisatulsaviavinans deraluil
® Rotation 1: Medical knowledge 5¢fui o (audfuaznutes) Saunnduszstiudeainsonsinifaduldmenues
® Rotation 2: Medical knowledge 5¢Ufl o WAy sEUTl b (IsATinutiosninseiu o usilmudiAn) Junmduszsrtumsnsaitedsld meldmsmunuuesenanse
® Rotation 3: Medical knowledge #1439 NI Ha5ERUT o, S8FUT o, warsedudl o (srrdevmansitutoudumndusssrtnu enansaitedeld wioawnsn
Bruslasnisfnmdeniuies vieannsiussens wavantufineusumsialitinisdouslsnluszduiogamenion)
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Skills and Medical Knowledge

Skill

Imaging Procedures

Knowledge

1. Chest and airways

1.1 Imaging Modalities
- Plain radiograph, CT

1.2 Upper Airway
- Thyroglossal duct cyst,
- Tonsillar enlargement, adenoidal

hypertrophy, croup, epiglottitis

1.3 Chest

- 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

- Ultrasound, fluoroscopy

- Foreign body, acquired subsglottic
stenosis

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

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

- Venolobar syndrome, tracheal
bronchus,

- bronchial atresia, bronchopulmonary
foregut malformation, metastatic
lung neoplasms

- Cardiogenic and non-cardiogenic

pulmonary edema

- HRCT, MRI
- Laryngeal web, laryngomalacia

- Subglottic hemangioma

- Langerhans cell histiocytosis
- mesenchymal sarcoma

- primary lung neoplasms

%angms RADIOPMK_61
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- Pleural effusion, complications of
tubes and lines unique problems in
the neonate

- Airway foreign body

- Mediastinal neoplasms

2. Gastrointestinal
System

2.1 Imaging Modalities

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

2.2 Biliary System

- Biliary atresia, neonatal hepatitis

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

- Ultrasound, CT

- Barium swallowing, loopography

- Choledochal cyst, cholelithiasis,
Hydrops of the gallbladder

- Mesenchymal hamartoma, hepatic
hemangioma, hepatoblastoma,

metastases

- Lymphangioma, lymphoma, leukemia

- Congenital anatomic abnormalities

- Gastroesophageal reflux (guideline
of investigation)

- Foreign body, iatrogenic pharyngeal
perforation (due to NG or ET tube)

- MRI
- Gl follow through

- wandering spleen

- Cystic fibrosis

- Swallowing dysfunction

%angms RADIOPMK_61
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2.7 Stomach
- Hypertrophic pyloric stenosis

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

2.9 Colon
- Imperforate anus, appendicitis
- Hirschsprung disease, meconium
plug/neonatal small left colon
syndrome

2.10 Miscellaneous Lines and catheters
- Umbilical arterial catheter, umbilical

venous catheter

2.11 Pneumoperitoneum

- Signs on plain radiograph

- Duplication, antral web, spontaneous
rupture of the stomach (neonates)

volvulus

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

cysts; lymphoma

- Duplication, lymphoma

- Corrosive ingestion

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

of investigation)

- Colonic atresia, polyp

3. Genitourinary system

3.1 Imaging Modalities
- Plain radiograph, VCUG, ultrasound
3.2 Kidneys
- Ureteropelvic junction obstruction,
duplication
- Acute pyelonephritis, reflux
Nephropathy

- CT, MR

- Multicystic dysplastic kidney,
agenesis, hypoplastic kidney,
ectopia, cystic renal disease

- Wilms variants

- MRU

- Nephrogenic rest

%angms RADIOPMK_61
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- Wilms

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

3.3 Adrenal Gland

- Neuroblastoma

3.4 Bladders, Ureters, and Urethra

- Posterior urethral valve,
ureterovesical junction obstruction,
ureteral duplication, ureterocele

- Urinary tract infection, including the
guideline of investigation

- Vesicoureteral reflux, neurogenic
bladder

3.5 Male Genital Tracts

- Multilocular cystic nephroma,
leukemia, lymphoma, mesoblastic
nephroma

- Nephrocalcinosis, renovascular

hypertension

- Adrenocortical neoplasm,

hemorrhage, adrenal calcification

- Urachal abnormalities, Prune belly
syndrome, cloacal anomaly, urologic
sequale of ano-rectal anomalies

- Rhabdomyosarcoma

- Germ cell tumor, undescended

- Congenital adrenal hyperplasia

- Primary megaureter

- Fusion anomalies of the Mullerian

- Testicular torsion, epididymitis/orchitis testis, rhabdomyosarcoma ducts
3.6 Female Genital Tracts
- Congenital vaginal occlusion - Germ cell tumors,
- Ovarian cysts (including torsion) rhabdomyosarcoma
4. Neuroradiology 4.1 Imaging Modalities
- Plain radiographs, ultrasound, CT - MR - MRA
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4.2 Skull
- Caput succedaneum, subgaleal
hemorrhage, cephalohematoma,

fractures

4.3 Spine
- VATER association, discitis,

tuberculosis spondylitis

4.4 Brain
- Holoprosencephaly, anomalies of the

corpus callosum, hydranencephaly,

- 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

- Chiari malformations, cephaloceles,

aqueductal stenosis

- 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)

- Acute disseminated

- encephalomyelitis(ADEM)

Dandy-Walker malformations - Migrational disorders - Leukodystrophy
- Bacterial infections, - Tuberculous infections, viral
- Hypoxic/ischemic injury in the infections (encephalitis), TORCH
newborn (germinal matrix hemorrhage infections, AIDS
- periventricular leukomalacia - Neurocutaneous syndromes, vein of
Galen malformation
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4.5 Spinal Cord
- Myelomeningocele, meningocele,
lipomyelomeningocele, tethered cord,

intradural lipoma, hydrosyringomyelia

- Posterior fossa tumors,
supratentorial tumors

- Venous sinus thrombosis

- Diastematomyelia, dermal sinus
- Neurofibroma, astrocytoma,

ependymoma, metastases,

5. Cardiovascular

System

5.1 Imaging Modalities
- Plain radiographs

5.2 Congenital heart disease with
decreased pulmonary blood flow

- Tetralogy of Fallot

5.3 Cyanotic congenital heart disease with

increased pulmonary blood flow

5.4 Acyanotic congenital heart disease
with increased pulmonary blood flow
- ASD, VSD, PDA

5.5 Congenital heart disease with
pulmonary venous congestion or

normal pulmonary blood flow

-CT
- Ebstein anomaly

- Transposition of the great arteries

- Endocardial cushion defect

- Coarctation of the aorta, aortic
stenosis, total anomalous pulmonary
venous return below the diaphragm
- Basic concepts of situs solitus,

- situs inversus and situs ambiguous

- MRI
- Tricuspid atresia, pulmonary atresia

with intact ventricular septum

- Truncus arteriosus

- Hypoplastic left heart syndrome
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5.6 Anomalies of viscero-atrial situs

5.7 Vascular rings and other congenital
anomalies of the great vessels

- Left aortic arch with aberrant right
subclavian artery

- Right aortic arch with aberrant left
subclavian artery, double aortic arch
5.8 Syndromes with congenital heart
disease or vascular disease

5.9 Acquired Heart and Vascular Disease
- Pericarditis

5.10 Cardiac Operations

- Anomalous left pulmonary artery or
pulmonary sling

- Marfan syndrome, Takayasu aortitis
- Kawasaki disease

- Glenn shunt, Blalock-Taussig shunt,
Norwood procedure, arterial switch,

Fontan procedure

6. Musculoskeletal

System

6.1 Imaging Modalities
- Plain radiograph

6.2 Congenital/ skeletal dysplasia

- CT, ultrasound

- Achondroplasia, osteogenesis

imperfecta

- MR

- Osteopetrosis

- Developmental dysplasia of the hip
- Thanatophoric dysplasia,
chondrodysplasia punctata,
asphyxiating thoracic dystrophy,
multiple cartilagenous exostoses,

enchondromatosis, polyostotic fibrous
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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

- Juvenile rheumatoid arthritis, syphilis,
rubella, tuberculosis osteomyeliatis

- Hemophilic arthropathy

- Toxic synovitis of the hip

- Langerhan’s cell histiocytosis,
chondroblastoma
- Non-accidental trauma, slipped

capital femoral epiphysis

dysplasia, neurofibromatosis,

- Rickets - Renal osteodystrophy, scurvy, - Hypophosphatasia
bone age determination
6.7 Osteochondroses
- Blount disease, physiologic bowing - Legg-Perthes disease
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8. INTERVENTIONAL RADIOLOGY ROTATION

n135Usklu EPA wag Milestones U84 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 3 1 2
drainage
Percutaneous biopsy under 3 1 2
image
guidance

Interventional Radiology

Vascular intervention Non-vascular intervention
S2AU Medical ® le-en ® o-en
knowledge
Rotation 1 Level 1 Level 1
Rotation 2 Level 1-2 Level 1 Level 1-2 Level 1
%angms RADIOPMK_61 onc
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Medical knowledge 52Ul o 1u18da faudfyuasnutos Funmdusystuiesaninsansiaitedeldmenues

Medical knowledge 5¢Aufi o uedia Tsavidawmanisiinutiosninseiu o unleuddy Juwnnduszsrdiunmsasaidadels elFnIAIUANTEIBIANTY

Medical knowledge 52fUfl a mnefis Tspserinanisfidudeudaunmduszitnu enansnifedels vieaunsaisouslasnisinwishenues visannsileussens ua
antifineusumsdnlitiniadeuslsalussduiosameifios

nsUsziliuseavAneninlag sy

[ Level 0: mapmnssufisseuluviii liamnsafifnuldosannza

[ Level 1: aunsnufjifiau uaslimaitadenieidadousnlsnldosramngan nmeldnmsmuesumasennsdedlnddn

[ Level 2: annsnufiifau warlinisitadenioitadouenlsaldogamnzan nmeldnstuusvesananse

[ Level 3: anunsoufiifam uwarlinisitadeniedfadouonlsaldetramnyan Tasonvevidolivenfuuyaine1anse

[J Level 4: asnsnufiifon uaslinmsitadenioitadousnlsaldosramnzanaunsoufifnu warlinmsidedenieitadousnlsaliios uavannsalvimstuusio
muAugifiuszaunsaitionninle

uwwnduszsnduluudaz rotation Anwn finvinue wasuieufiinuiisatulsaviavinans deraluil
® Rotation 1: Medical knowledge 5¢fui o (audfuaznutes) Saunnduszstiudeainsonsinifaduldmenues
® Rotation 2: Medical knowledge 5¢Ufl o WAy sEUTl b (IsATinutiosninseiu o usilmudiAn) Junmduszsrtumsnsaitedsld meldmsmunuuesenanse
® Rotation 3: Medical knowledge #1439 NI Ha5EHUT o, S8FUT o, warsedudl o (srrdevmansitutoudumndusssrtnu enansaitedeld wioawnsn
Bruslasnisfnmdeniuies vieannsiussens wavantufineusumsialitinisdouslsnluszduiogamenion)
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Skills and Medical Knowledge

Rotation 1

Rotation 2

Interventional procedure

1. Vascular imaging
(Principles, indications,
contraindications, patient

preparation and care)

1. Aortogram, peripheral and visceral arteriogram

2. Abscess and collection drainage

3. Percutaneous biopsy under image guidance

1. Angiography

2. Vascular intervention
(Principles, indications,
contraindications, patient
preparation and care)

1. Transarterial embolization

2. Transarterial chemoembolization (TACE)

1. Angioplasty, venoplasty

2. Thrombolysis

3. Transarterial infusion

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

wangns RADIOPMK_61
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Rotation 1

Rotation 2

3. Non-vascular intervention
(Principles, indications,
contraindications, patient

preparation and care

1. Abscess and collection drainage

2. Percutaneous transhepatic billary drainage
(PTBD)

3. Percutaneous biopsy and drainage under

imaging guidance

1. Percutaneous nephrostomy (PCN)

2. Percutaneous cholecystostomy

3. Percutaneous injection therapy eg. liver, tumor,
cyst ablation

4. Tumor ablation

5. Removal of foreign body

6. Cholangiogram

7. Dilatation of biliary stricture / cholangioplasty
8

. Biliary stent placement

4. Equipment

. Catheters

2. Guide wires

—_

3. Needles

5. Embolic material

1. Embolic agents

%angms RADIOPMK_61
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9. BREAST IMAGING ROTATION

n13UseLU EPA tag Milestone 84 Breast imaging

Imaging procedure Minimum requirement rotation 1 rotation 2
uazulana BLITH iuazulana CLITH viuazuuana B3
ABAULDY ABAULDY AIBAULDY
Mammogram 50 200 25 100 25 100
Ultrasound 20 50 10 25 10 25
Breast MRI - 2 - - - 2
Breast Intervention
-Under stereotactic guidance - - - - 3
-Under ultrasound guidace - - - - 5
Galactography - 1 - - - 1
Breast Imaging
Mammogram Ultrasound MRI breast Breast intervention Galactography

2AU Medical ® o-en ® o-en ® o-en ® o-en ® o-en
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

%angms RADIOPMK_61
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Medical knowledge 52Ul o 1u18da faudfyuasnutos Funmdusystuiesaninsansiaitedeldmenues

Medical knowledge 52Aufi 1o 1u1eda Tsafinutiosninseiu o uallauddy Funmdusysdumsnsvitedsls MeldinsmUANTEIEINTY

Medical knowledge 52¥Ufl e mnefis lspnFesinanisiidudoudaunmduszdrtnu enansaitedels vieamnsaisouslasnisinuiseaues wieannmsilsussens
wazandulineusumsdalifinmFeuslsalussduiotnmedios

nsUszliuszaudnen nlagsau
[ Level 0: mapmnssufisseuluviii liamnsafifnuldosannza

o

[ Level 1: ansauufau Tun1siden imaging protocol Msle contrast agent Tinsitladevieitiadeusnlsalaegumnzan nelanismivauvete1aIsdedslnadn

uenlsalaegrauniigay MelinstLuLYeIeI1aNse

a o

3
[ Level 2: ansauufau Tun1siden imaging protocol Nsld contrast agent Tin153fiadense?

=) D

LY | o

[ Level 3. ansaufufiau Tunisiden imaging protocol Msld contrast agent Tinsitladeniitadouenlsalasgamnsan Ingarsvenisliveauuzaine1aised

o

[ Level 4: awnsaufufiau Tunisiden imaging protocol Msld contrast agent Tinsitladenieitadeusnlsalaegumnzanannsaujifiau wazlinsitadenie
adeuenlsaliies uazganmnsalinstuugvsenuauiniivsyaunisaldesndila

uwwnduszsnduluudaz rotation Anwn finvinue wasuieufiinuiisatulsaviavinans deraluil
® Rotation 1: Medical knowledge 526Ul o (rudifauasnuton) Faunmsusysnthudesannsansaitadeldmenues
® Rotation 2: Medical knowledge 5¢Ufl @ WAz seUTl o (IsAfinutiosninseiu o usilaudiAn) Junmduszdrtumsnsaidedsld meldmsaunuvesenanse
® Rotation 3: Medical knowledge #113¢) NI Ha5ERUT o, S2FUT o, warseduil o (srrdevmansitutoudumndusssrtng enansaitedeld wioawisn
Boulaonsinyidenuies viennnsilussens warantiiineusumsialidiniadouslsnluszduioghamenion)
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Skills and Medical Knowledge

Imaging procedure

1. Imaging methods and positioning

Rotation 1

1. Mammography
2. Ultrasound

1. Mammography

- Indication and contraindication

- Technique and Positioning

2. Ultrasonography

- Indication and contraindication

- Scanning Technique and optimization

Rotation 2

o o
FEAUN b
1. MRI breast
SEAUN o

1. Breast intervention

- Under stereotactic guidance
- Under ultrasound guidance
2. Galactography

s2AUT

1. MRI breast

- Indications, contraindications, techniques and
protocols

58601’1]17; on

1. Breast intervention

- Indications and contraindications

2. Galactography

- Indication and contraindications

2. Normal anatomy and physiology

1. Dynamic physiology of breast system
Mammography

- Breast development

- Lactation

- Aging involution

wangns RADIOPMK_61
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Rotation 1

2. 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

Rotation 2

3. Pathology of the breast

1. Pathologic images (mammogram and ultrasound)
a. Fibrocystic change

b. Fibroadenoma

c. Benign calcification

2. Imaging interpretation (ACR BI-RADS 0-3)

SEAUN o

1. Pathologic images of carcinoma (mammogram

and US)

- Ductal carcinoma

- Lobular carcinoma

- Medullary carcinoma

- Papillary carcinoma

- Mucinous carcinoma

- Tubular carcinoma

2. Ductal carcinoma in Situ (DCIS)

3. Malignant calcifications

4. Abscess

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

- Malignant phyllodes

%angms RADIOPMK_61
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Rotation 1 Rotation 2

7. Phyllodes tumor

8. Hamartoma

9. Post-operative change and fat necrosis
SYAUT

1. Other special malignant condition
- Paget’s disease

- Sarcoma

- Lymphoma

- Metastasis

2. High risk lesion

- Atypical ductal hyperplasia

- Atypical lobular hyperplasia

- Lobular carcinoma in Situ

3. Proliferative change

- Fibroadenosis

- Sclerosing adenosis

- Radial scar

4. Papilloma, papillomatosis

5. Breast augmentation

- Normal appearance of implants by imaging
- Intra/extracapsular rupture

- Direct injection of implant material

6. MRI feature of breast cancer

wangns RADIOPMK_61 oc
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Possible Methods of Assessment/Examples:

End-of-rotation global assessment aukuuUseliiuluniAnuIn o
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

%angms RADIOPMK_61 o
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wangns RADIOPMK_61

Thoracic v PF 52Ul @ selu v PF 53Ul @ uaz o v PF AT o
(1) cT AANUIN o VB (1-2) cT seyly (2-3) cT seylu
us Thoracic Imaging HRCT NIANUIN en VDI HRCT NIANUIN e VDI
Rotation CTA Thoracic Imaging CTA Thoracic Imaging
us Rotation us Rotation
MRI MRI
Abdominal v PF 52l @ selu v PF 53Ul @ uaz o v PF 3HUTl o-an s2lU
(1 FLU AAKUIN o VDY (1-2) FLU seyly (2-3) FLU AAKUIN o VI
usS Abdominal usS AIANUIN e VDY us Abdominal
Imaging cT Abdominal cT Imaging
Rotation MRI Imaging MRI Rotation
Rotation
MSK v PF swiUTl @ szulu v PF 5EiUil @ uaz o 4 PF 5Tl o-an SElU
AAKUIN o VO (1-2) cT seyly (2-3) cT AAKUIN o VI
Musculoskeletal us AAKUIN o VDY usS Musculoskeletal
Imaging MRI Musculoskeletal MRI Imaging Rotation
Rotation Imaging
Rotation
Neuroimaging v CTofthe | 528Ufl o Ml v cT 9T o uaz b v T 52AUT oo AT
(1 Brain seylu (1-2) MRI Pafi (1-3) MR seylunpnuan m
NIANUIN e VDY sxylUNIANLIN o PF 283 Neuroimaging
: Myelogram/
Neuroimaging U CT myelogram Rotation
Rotation Neuroimaging Sialogram
Rotation us
O




PF

JEAUN o 8yl

Pediatrics v PF 52Ul @ selu v PF iUl o szylu
FLU AIANUIN o VDY FLU AIANUIN e VDY FLU AIANUIN e VDI
us Pediatric Imaging us Pediatric Imaging us Pediatric Imaging
cT Rotation cT Rotation cT Rotation
MRI MRI MRI
Vs 4 PF iUl o szl |V PF 2T oo s34l 4 PF sEAUT oo s34l
(1) CTA AAKUIN e VDY (1-2) CTA AAKUIN e VDY (2-3) CTA MANUIN e VDY
+Doppler CvS Cardiac CT CvsS Cardiac CT CVS Imaging
us* Imaging Cardiac MRl | Imaging Rotation Cardiac MRI Rotation
Rotation Doppler US MRA
Doppler US
R v VIP siUTl @ szlu v VIP 52Ul o Uaz o
(1 N-VIP AANUIN o VO3 (1-2) N-VIP 5eUlUAIANLIN
Interventional U893 Interventional
Radiology Radiology
Rotation Rotation
Breast v Mam 2Tl @ s9ylu 4 Mam 3iUTl oo s2lu
(1) US AANUIN o VB (2-3) IS AIARNUIN o VB
Breast MRI Thoracic Imaging
Imaging Rotation Rotation

CTA = computed tomography angiography, MRI = magnetic resonance imaging

wangns RADIOPMK_61
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PF = plain films, FLU = fluoroscopy, US = ultrasound, CT = computed tomography, HRCT = high-resolution computed tomography,



fHf o nsenuRansaausalaeaany
1 st year piw/laisinu 2nd year pin/ladrnu 3rd year piru/ladeinu
Formative exam v v v
[5% n1338ulszaunsaliseuiangilae Portfolio
1styear | 31u7U asu/ld | 2ndyear | Fwau | asu/l 3rd year | asu/biasu
(N1)* AU (N2)* AU (N3)*
PF v v v
FLU v
IS v v v
cT v v v
HRCT v v
CTA v 4
R v v
INR v
Mammography v 4
MRI v

(N1)* (N2)* (N3)* = druuiinnduszartnlanenuias/vseseuiangie aunszylilu milestones vadusazszuy

IR = interventional radiology cases, INR = interventional neuroradiology cases

%angms RADIOPMK_61 ®&o



A7 & n13sBaulszaunsaiide
1 st year in/laivin 2nd year in/laivin 3rd year /laivin
1. danTeudnnnifouazinreenansdd v
U3nw
2. I991ATIT1UTTY v
3. @0UlAT93 19T v v
4. ¥RUNRNAMLNTIUNITITLEITUNITINY v
5. Buiiudeya v
6. Anzitoyaarasunanuivy v v
7. davheantdduatuislienansdivinm v
wAle
8. daenuideatuanysalresvine1dey v
A7 @ nsswRanssuUszyuArInsmnesdine,
1 st year U 2nd year Sruaunde 3rd year ShuIuATs
(Minimum ASq (Minimum #1934 (Minimum fidma34
requirement) ﬁéwaﬁa requirement) requirement)
nsuszyuneluanIdy 10 10 10
mMsUszudnlaesvineds « 1 1 1
NsUTEYUIENINNEnIUU 0 1 1
miﬂszﬁquﬁluﬂ
%angms RADIOPMK_61 odo




[5d o N133189UUsEaUN5aliseu3a1n Counselling WAz non-technical skills workshop
1 st year piw/laisinu 2nd year pinu/ladrnu 3rd year piw/lsininu
1. Patient safety v v v
2. Infections control v
3. Contrast media v v v
4. Effective communication skill v
5. Quality management & v
leadership
6.nvineALTasiuIT N v

* naunSHIW/ UL U UETUY WU HIUNISISEY, N19BUSH YIaN1SEU

fIA7 o N13UsEIiuaNTIAULAIY Professionalism wag interpersonal and communication skills Tngana1seiazgsauay
1 st year b/ lsirnu 2nd year b/ lsinu 3rd year siu/laisinu
1. Medical radiation physics v
2. Radiobiology v
3. Radiation safety v v v
4. Contrast media v v v
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AeRuInd b : wuUUsu Entrustable professional activity (EPA) m1s3s@3nen3fade
01 EVALUATION FORM FOR PLAIN RADIOGRAPHY

WUUUTUANTUGZUTTANTTATID) o cerimeeeenrereressessmsseesnee s sssssesssne s sssssssnseseseeee (1% CXR, plain abdomen, film skull)
I I TP (19U checkup, pneumonia,gut obstruction, fracture (Juu)

Y

[ sloduan 12 ifou dedlanausvifiungnetionsysu 1: 1 s
L] sloduan 24 ifou dosldnaUseifiuasnaionsedu 1: 1 ase

a

[ isloduan 36 1ou dosldnaUseifiuatnatiossedu 2: 1 ase

q

BOUINIUTET I e FUT .o AT
1. mafamdeyafiugiuiiddyuarsndulunissiuuazutana chest X-ray vastas (EPA-R 2)

[J 1 16use%R m329919n18 waz/vie Lab laiasudau

[J 2 16use4R m319919n10 waz/ve Lab asufiau

[ 3 U398 aa9s19ne waz/mde Lab asufuusasuligm Liesudiu

[ 4 1§Use38 na9s19ne waw/mde Lab asufu annsoasuiymildasunndiu

2. MmsUszfiumadaiugiuiidrfguazsnduluniserutasudana chest X-ray luldves patient identification and

€
.

-

radiographic technique (position, inspiration, exposure Wag rotation) (EPA-R 10)
[ 1 Lissiiumadniiuguiiddguassndu
[ 2 fnmsussdiumedafiuguiiddyguassndu udliasuiu

P '
= =

3 ansauszfiuwadaiuguidduazsndulinsuiiu uadsldgndesianue

[ 4 annsovszdumedaiugruitddguasdnduldasuiu gniesiovmn

£l
¥
o °

[ 5 annsnvszidiumediaiugruiidduasdniuldasuiu gniesimmn wasudellymieianaraiinyluds

o

' U )

fingtauiansuFulsunlale (Wi deawndudre-un
3. MITPNUNADIANYULANMURAUNRTINTIANUIIN chest X-ray (EPA-R 3)
[]1 lanudnwazauRaun@nidfgy

'
ado o i

[] 2 wudnwagennufinundididny wiliannsausserdlsigndes

o

'
ad o o

[ 3 wudnuwaugmnuiaun@iigdn annsaussenglagnaesuslianansalinsidadenselinisduwunitadela

14

'
ad o o

[] 4 wudnwagennufinundfididy annsaussorelignieaasannsalinmsidedevielimsduunitaded
thaziduldunniigregngnaeamnza
4. annsalidsueuddnounddlunissenunadnvazmURnUNRTIRTIaNUIN chest X-ray (EPA-R 3)
[ 1 llaunsagrsuanuddyrounds
L] 2 dndiumnuddgléihe Sadsuiuuse
L] 3 anansadduanuddnynoundslds
5. Widuuzthdmiunsasadfiaiiveg1aduiisnduldivngau appropriate next steps) (EPA-R 5)
L] 1 Blanansaliisuugiile
[ 2 Wiuuzabls uallsmanga
L] 3 Widuuzshldimnzay usliasnsavenivgeua viie 1o viedeidsveinsnsiafiuzin

[ a Widuusiinlfimnzan woussymana vie dof viietoidsvaamansafiuugii
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01 EVALUATION FORM FOR PLAIN RADIOGRAPHY

6. YiNYEAUNI8INEIUNIITIBNUNANIINTIA chest X-ray ﬂlgﬂﬁaa n5¥AU wazttladne (EPA-R 3, EPA-R 9)
[ 1 14hensalvesnsdangulaigndes
[ 2 14hensalveanudainguldignios wiliinssdu dafesuiuuss
[ 3 14lhensalveanudinguldgnies nsedu uasidladne
7. msdwiadeyadnuwaizanuiinundiinsenudulymadyviegniduliiiuenansduasummeiiguadias (EPAR 1, EPAR 4,
EPA-R 7)
[ 1 Linsnudgmitiniu
[ 2 vorwtlgmiliintu uillsideiedoya
[ 2 norwilgmiliindu deedoyald uslsignios
[ 3 narwilymiliintu uardwiedoyaldgnios
8. Arwiiuiinveusauilldusounneaganumwioan (EPAR 9)
[ 1 lisuiiemeulunthit fildSuneuvine
[ 2 sufinveuluwihil #ilésuneumne usgtunadi
[ 3 susiemeulumiing #ldsusoumngesnasiui wagnssioran
szaudneanlagsu
[ Level 0 mmmusuiinveulumiig luiannsaufofauld
[ Level 1 anmnsaufviamuuaslvinifitadovioitadeusnlsaldnglinsmunuveserasdedidlndda
[ Level 2 anansndjtfnuuaslinisitadevioitadousnlsals meldmstuuzvetenaise
[ Level 3 anunsndjtfnuuarlinisitadevioitadousnlsalios lnvoravenelsivedtuurainernnse
[ Level 4 anansndffnuuasliinsitiadevidoidadonenlsalios uazanunsolinstuugmuaugiiissaumsaidos
il

,:.' ¢ v a Y <
Y9911TIHUIZAY (ATUTTV) v (BVYLYU) s
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02 EVALUATION FORM FOR FLUOROSCOPY

EVALUATION FORM FOR FLUOROSCOPY i%u“ﬂ‘ﬁﬂ .............................
[ \dlofiuan 12 Wou doslénauseifiuegnationssdu 1:1 afe

v v

[ \ilofiuan 24 o doslénauseifiuegnatiosssdu 1 viie 2:1 ad

v v

[ \ilofiuan 36 o dosldnauseifiuegatiosssiu 2 viie 3:1 a3

= ¢ o v a
YDUNNIUTEDNU MU e eiieeiieissssssesesssssssssssesssssssssssessssssssnssens YUU.......... AT eeiiiereiieieieieieteteresese s sesesesssesens

1. mafamdeyafiugiuiididyuaranduluninia fluoroscopy fvmneaufugtae (EPA-R 2)
[]1 s asras19me waz Lab fiddaguassniuliinsudu
[] 2 16Use R avratane wae Lab fidduarsnfunsudu
[] 3 16Use 55 arasrene uae Lab ‘17'1'2?1ﬁz;yuazﬁwL‘flumuﬁaw,wiagﬂﬁagmLLazﬁaﬂaﬁisi’qé’mQ’ﬂaUlaimufhu
[] 4 16Use$R avrasianie wae Lab fiddauassniunsudu ansaazulymuasdemsseislaasuiiu
2. M3oSunsuazveruBusenngUievseiunases (lunsdlfUaewin) dewd15un1snsan fluoroscopy (EPAR 6)
[ 1 veligthevieunaseaiuludusomas Tnelaildedue
[12 o3unefietousdvasnianite fluoroscopy wéiiwelifitheviedunasonduludusen
[13 osunefiatousd anuides warusslonifigineas|é$uniansme fluoroscopy uidwelifitheviedunasonduludusen
[ 4 o3unefiatousd anuides warusslonifigineas|#$un1anste fluoroscopy wasmaudendu udriweligithevie
funaseaduludugen
3. MawseugUILnwd13uN15m 319 fluoroscopy (EPA-R 10)
[] 1 nsudeusdlunsyh fluoroscopy

[] 2 nudeusd devumienssyislunisv fluoroscopy

v
a v

(13 ns1udeust doviumdonssyTs uazaunsnwdouiaelimiondmiunisvi fluoroscopy

[ 4 nsnutiousd deviumiomsse¥s anmnsowdsuiineuazgunsallimdondmsunisyi fluoroscopy
4. \Fenansiiuied uazuTunaililunisnga fluoroscopy Tvsnzanuayliusslomiogsguaniutan Inefilsisorguazlsn (EPAR
10)

[]1 Livsruiensidenldansiviidesls

[ 2 Genansiiussdls udlsiamnsavonyiana

[ 3 Gonansiiudsdls uazamnsnuonuiinamiudisogld

[ 4 Bonansiusadld annsavenysunumurisogld uasannsaufundouamsiussdldidoitymiiniuetrsgniowuay

Wingau
5. 1deNUazUSU fluoroscopic mode uazdiinalialunisnsia fluoroscopy Mvanzauuazlsvstlovietngegadugiie laesids ong
uaz USinaussdfgiaelesu (EPA-R 2, EPA-R 8, EPAR 10)

[ 1 Limsnuiiannsusu fluoroscopic mode waztnAllANI5an radiation exposure

[] 2 wuiiansusu fluoroscopic mode wazmAliAN13an radiation exposure VDL LLasVsza”nmﬁauammwalé'

[] 3 nsuiiansusu fluoroscopic mode wazmAliAN13an radiation exposure VDL LLazmmmuammma"Lé’

[] 4 wsuiansusu fluoroscopic mode wavimalannsan radiation exposure NNUTENNT LLazmmﬁauammwalé'
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02 EVALUATION FORM FOR FLUOROSCOPY

6. annInviduneunTINTIA, positioning warn1aiiuATH fluoroscopy Tvnyanuagldusloviiogageaniugiag nednieds eng
uaz Usnafa@nguagléisu (EPAR 2, EPAR 8, EPAR 10)
[] 1 Linsuasuneunisnsa, positioning wazifiunm fluoroscopy AvsnzauwazAsUiY
[] 2 vswisdumeuntsnsan ustlinsu positioning wazifiunm 7 fluoroscopy liimsudau
[] 3 nswiedumeuntsnsan nsu positioning ustliinsudnu uazifiunm fluoroscopy 7iliasudau
[ 4 wswaedumou
7. MsTenukaidnurauRnUnAfingany saudsnsliaudiu (impression/opinion) Asman1sifadbuaznissiuunitadelse
(EPA-R 3)
[ 1 ansnsovssenednuugennufinunafinsanuls uddsiosiulge
(12 annsoussenednuasamufisuniiinsanuld wildenudiusanisitadouaznissuunitdadelsalignios
[]3 aunsnussenednuvasamufisunifinsanuldd warlimmuiuiiwansidedouasmasuunifdedelsnldgnses
uslilanusaanfuaudIAy NoUNAS
[] 4 annsoussenednuazanufinundiinsanuldd warlimnuiuianisidadonarnsduunidedelsaligndes
wazlaruauddgnounasla

8. Wiruugdmsunsnsiadfisiinegaduiisnduldimanzan (recommendation of appropriate next steps) (EPA-R 5)
L] 1 laiaansolffuusinly
L] 2 Wifuusiinlé usllsivanga
L] 3 Widuusildmngan uwiliaunsavenmasa vie Jof iedeidsvainismmaiiuugi
[ a Wisuusiinlfvmnzan noussymana vio Tof viietoifsvaamansaiiuugii

9. vinwriunudangulunissenuranisnge fluoroscopy figndes nsedu wasiiladns (EPA-R 9)
(11 Mhensaivosnsndinguliignies
[] 2 Whennsaivesnundanguldignies udlingsdu Saipsiulss
[] 3 Whennsaivesnsndanguldgnies nsedu uasidlade

¢l

10. M3dwiodeyadnuazaruiiaunAfingsaanuain fluoroscopy lunsdifilutymddpdogniauliituorasduasunmdiiqua (e
(EPA-R 1, EPAR 4)
L[] 1 Linsudgmitintu
[ 2 nswdymitintu udlsidssodoya
(13 nswdymitintu detedoyals wildgndos
[ 4 nswdymitintu uazdsriodoyaldgnios

11. msdoansiuiftheviedunases (unsdffiesin) (EPA-R 9)
[]1 Liftomnstudaeviedunases
[] 2 deansituiieniedunases senwitlivanyan
[]3 deansituiiteniedunases agramngan ulinansdsamunfiuenidiule
[] 4 deansituiineviedunases edramnyan wavuandliituiaenudiueniiula
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EVALUATION FORM FOR ULTRASOUND iz‘q%jﬁ@l ...............................................................................
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6. Widuuzthdmsunsasadfiufineg1aduiisnduldimnegay (recommendation of appropriate next steps) (EPA-R 5)
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fewdsluminyay nieuudwarmerddiiatuitedestunisieg lueuian
12 pufuiinveusonuiildsuneunnewasaunssional (EPAR 9)
[ 1 Lisuiinweuluming fildsuneumne
[ 2 sufinweuluntd Ailésuseunne uddunat
L] 3 sufinveulunthd fildsuseumneegnasiud waznswonan

%angms RADIOPMK_61

[o}lo)




04 EVALUATION FORM FOR CT

szauAnenInlngsIu

[ Level 0 mpemusuinveulumiing liannsaufofoldegnamanya

[] Level 1 aunsaufsiem Tun1siden imaging protocol nsld contrast agent lsinsifiadendoitadauen
sl agawmnzan anelinisauauveseasdednelnddn

[ Level 2 aunsaufsiem Tun1siden imaging protocol nsld contrast agent lsinsifiadendoidaduuen
Tsnly eghamnzan meldnstuuraesenansd

[] Level 3 aunsaufsiem Tun1siden imaging protocol nsld contrast agent lsinmsifiadendoidaduuen
Tsald egramnzen Tnvenvveviselivertuuzaine1nsd

[ Level 4 anunsauufay lunsiden imaging protocol N34 contrast agent Tvin1s3tadenseidadeuen
lsaldogruminzanansaUfufieu waglinisidadeniodddonenlsalales wasanunsalinis
Fuuy viemuauiiiduszaunsaitosniild

a ¢ v a o <
YNNTIHUIZUU (AIUTTV s (BNYLYU) oo iessssssasssees

%angms RADIOPMK_61

D




05 EVALUATION FORM FOR MRI
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6. Widuuzthdmiunsasadfiufivegaduiisnduldimnegay (recommendation of appropriate next steps) (EPA-R 5)
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EVALUATION FORM FOR MAMMOGRAPHY
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Weonsusuusawalula

e

3, MITBURATIEN YL ANURAUNATINSIINUIIN MAMMOGRAPHY saufisnsliaruidiu (impression/opinion) feran1sifiadbuas
NM591uNIUadelsa (EPAR 3)
L] 1 Linudnwasamnufinuniiidday
d1Any wilianmnsausseneligneies

[ 2 wudnwaizmnufiaunidi
[ ] 3 wudnwazmnuiinundidndny wnsausseelignees wildanansalinidadevselinisduunitadela
L] 4 wudhwaranufinun@iidrday wnsaussegldgnees uazanunsalinisitadevselinisduunitademiasduldun

gneegnApuvuIay

d
d

4. Wisuuzihdwiunsanadfiuiivegaduiisnduldivnzay appropriate next steps) (EPA-R 5)
[ 1 Wianansalviduusild
[ 2 Wikuugaild usllsivangan
[ 3 Wihuugaildmnzan udliaunsouenmgua viie Tof viedaifsvesnsnsrafinugiii
[ a Wisuugihldmnzan wiouszyvana vio Jof viedeidovosnisnsaiiuugin

5. finwrAunwsangwlunsnenuEan1snga MAMMOGRAPHY figndfes nszdu uazidiladine (EPAR 3, EPAR 9)
(11 lhensaivesnunssnguliignies
[ 2 Mhensaivesnunsangulsignifes udliinssu Ssiosiulss
[ 3 1hensalvesnunssnguldigndes nsedu wazidnladne
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06 EVALUATION FORM FOR MAMMOGRAPHY

o = Vo

6. mydwedayadnuaranuinuninasianudulymadyrseandubiiveasduasunndfiguagiss (EPAR 1, EPAR 4, EPA-R

7

P
a =

[ 1 Laivsulagmilintu

v
a = i

(12 nynilgmiifniu udlidwiedeya

[ 3 nswilgmiliintu duioteyala wiligndes
[ 4 nswilgmilintu wazdssiatoyalagnies

7. Anusulaveusonufilasunounnauazaunsisonal (EPAR 9)
[ 1 LisuReveulumtd #lésunounne
[ 2 Sufinveuluming Aldsuneunine uigunath
[] 3 sufinveuluming fldsuneunneediaduil uaznswiana

FTAUANENNIAETIN
[ Level 0 vaarusuiinveuTumiing luismnsaufineld

[ Level 1 anunsaufiiinuuaslinisitiedeviiedtadousnlsaldnieldnisaiuguussanaisdasnilnddn
[] Level 2 snansaufiiinuuaslfinsitedevioitedouenlsald nmelénistuusvasennisd

[] Level 3 anansaujiiinuuazldnsitedevioitedbusnlsaldios Tavoravenielivemiuuzaineonansd
[] Level 4 aunsaufiiianuuaslinisifedevioifiodousnlsalfias uazanansalinstuusauauiid

Uszaunisaliaeninla

FONVNIIFUIZEU (FIUTTVD.eteterrrrrcsrnsnnennsnesenns
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07 EVALUATION FORM FOR BODY INTERVENTIONAL RADIOLOGY PROCEDURE

EVALUATION FORM FOR BODY INTERVENTION
PrOCEAUIE .ot
DiSEaSE/ DIAGNOSIS ....ovveeeeeeeeeeeeeeeeeeeeeeee e Rotation MUSEIU. ..ccccooooocoeeerrccic,

Wladuan 24 Weou Aedlinauszilivegatiosseau 1: 1 A
aduan 36 Wou sedlinaUsviliuegetoysyiu 2: 1 ASS

= ¢ o v |
YDULNNTUTZDTUNU e eeeeeeeererieerereneeeseeessesestssesesesssessstsssssssssossssssssssessasssssensassses AUN

o

L.nsdnmdeyaiuguiddguardndulumsiinanslinunzauiuie (EPAR 8)

o o °

L] 1 145837 m99319n7e wae Lab fddauazsnduliinsudau

o
1Y °

[] 2 16Use 6 asaas19me waz Lab fiddauassndunsudou
[] 3 16Use % asaas1ene waz Lab id
[] 4 16Use6 a3aas19ne wae Lab 7idn

°

1< v ! £ v v v ! 1%
LLazmLﬂuﬂsummmaqﬂ‘fjmmLLamamﬁmﬂmugﬂwlumumu

o

Aty
Fywazdnduasuiou aunseasudymuazdenisseitldmsudu
2. M3veAuBugeNangUILneuinTuNSINTIRAN1IMNe body intervention (EPA-R 6)

(11 veliftheiduludusomas Tnglaildesue

[] 2 eduneiisdevstvesnisnsa udrTweliiiioduludusen

[]3 euneiisdeustimnmdes uazdsslonififiheazldumange wddwelitasduluduses

[] 4 euneiisdeustennuidss uazussloviiifineasldfunisnsa uasmadendundrdselifieduludusen

3. M3UsElUaNYULANURAUNFAAN pre/ intra-procedural imaging (EPA-R ., EPAR 4)
[J 1 asnsovennieinmeneseteasld uasdumisiiinunald
[ 2 ansovenaruiinunafiamzianzadld
[ 3 ansnsovenarmamzmzasiisunildgndes uazannsalimsidadovielinmsduunitadofivnasndulduniign
pENNADLVINTAY
[ 4 ansnsovenarmmamzmzasifisunildgndes uazannsalimsidadovielinmsduunitadofivnasndulduniign
ogsgnieamnzan Wonmath (route) wazie3aailorva (imaging guide) fmsnzaslunsvivinansle

4. @unsavhinan1sme body intervention fiudUaeldetamingay (EPAR F, EPAR 6)
[ 1 anunsaidengunsallunisvininonisldognamnya
[ 2 anansaBuguvinimanisldognamunzan wu Td vascular sheath wiodnenwmdoudondudisunimiad
[ 3 @nansavimnismng body intervention la@3a
[ 4 @nansviwimanismns body intervention ldd3auasUasnste

5. Wiruughdmiunismsaadfisinegaduisiduldivangas (recommendation of appropriate next steps) (EPA-R 5)
L] 1 lalanansolviduuginle
[ 2 Widuugilfuslaimanga
(13 Wiswusiildimnzas udliaunsavenvspa wie Tof iedoiduveimansiafinueii
[] 4 Widuuzihldinnzan nieuszymaua vide Jof iedeidovesnisnsaiiuuzih
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07 EVALUATION FORM FOR BODY INTERVENTIONAL RADIOLOGY PROCEDURE

6. vinwgiunsdeanslunmssenunanisiinansma body intervention igndfes nsedu ilase aenndosfuiilimumuiidy
(review) 819158 (EPA-R 3, EPA-R J)
[ 1 finssenunaliaenedasiuiildnuniuiidy (review) fusransdidudlng
[12 fimsseaumalsiaenadesiviilsmumuiidy (review) fusasdunsdru usdimnddyuasinaserian
[ 3 fmsseanunaliiaenndosiuildnumuiidu (review) fuenansdursaau ulifinasiofae
[ a fmssenunaaenndestuildmumuian (eview) fue191sd uinassnuidudiddnmldlinssdu/duiosfulss
[ 5 fimssenunaaenndestuitlémumuiiau (review) fuarasduaglinmunldgnies nsedu
7. msdeansiuiiae (EPA-R 4, EPAR J)
[ 11 lsidoansiudne
[] 2 deansitugiaesnenniishivanzan
[ 3 deansitugiasognammnzan udlivansisnnuiiuoniiula
[ 4 deansitugitasognamnzan uazuandlidiudsauiivenidiule

8. mi?{amsﬁuﬁiamm (EPA-R 1, EPA-R 9)
[ 1 laidoansiudsamanu
[ 2 deansitugsruanilduslsidniau
[ 3 deansitugfsruamlddmbudilng
[] 4 deansitugfsrnailéi dnaunazgniesmasniin

9. MmInsznunisenunsalwazdyminiintulunisvindmaniimig body intervention (EPA-R 7, EPA-R 10)
[] 1 linsewdindsanunsaiuasdaymiliatu
[ 2 laiaunsautlademildegramnzauuay ldverugaomie
[ 3 lsianunsaudlademiinsudls wivineverudiewdelunanfivunzas
[ 4 ulaflymmaneaufuemuaninsovesmuies uagldusnwvernutemdslunafiuanza
[ 5 anansedanmsusledgmuasnnzunsndeuldimnsauiunmnuausavemues warlduinwvemutemdsluam
Munzaunsouliuareudsiiiatuieosiunsiiegilusuiag
10. AMUSURRYOURRUASIATUNDUMINBLAE ANRTIRELAT (EPA-R J)
[ 1 Lisuiinweulumiiiiilasuneumane
[] 2 suRaeulumihiiilésuneunine uwismumatn ldviufmacan
[] 3 suRaseulumihiifilésuneunune e1uwadn uwiruimuaa
[ 4 sufinweulunthiiilésuneumneesrasiud uazassdoran
s¥AuANENINIAEIIY
[ Level 0 - vaauiuRnvauTuviiit lisnansaufudeuld
[ Level 1 - aunsaufifeu uazlimsitadevioitaduusnlsaldnieldnisaiuguuasenansdesnslnddn
[ Level 2 - anansaufiifen waglvinnsitadeniaitadousnlsald nmeldnisduuzvasanansd
[ Level 3 - anansaufifen waglinnsidadenieitadousnlsaliios Insanavavielivemduuzaina1ansd
L] Level 4 - aunsaufifeu uazlimsitadeviedtiadousnlsaldios uazanansaliinsiMuuzuianunudidl
Uszaunisaltaeninld
= 5 a o <
Y9911TIHUIZAY (ATUTTV) i SR G g 115117 O
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08 EVALUATION FORM FOR DIAGNOSTIC CEREBRAL ANGIOGRAPHY

EVALUATION FORM FOR DIAGNOSTIC CEREBRAL ANGIOGRAPHY
WieduanszesnamyuisufnyikasuuRau deslanausyilivegnalosseau 3:1 A3
BOUNNIUTEIIUMereeesnnnssssnnnsensssseesesssssssssssssssssssssssssssses 17 OO

1. damdoyaniuguiiddyuayandulunisnsia Diagnostic cerebral angiography ivianzauiiugUse (EPAR 8)
[]1 s asras19me waz Lab fiddaguazanduliinsudu
[] 2 16Use55 masratene uae Lab iidduarsnfunsudau

o

[ 31¢use¥R m29319n1e uay Lab fidduazsnduasuiuuiasudamuasdonisse Yaugiheliasudou

)

o o o

[ a 15U 38 naasranie wae Lab fidhdnuazsidunsudu anusoaguligmuasfonsss Sildasudiu

)

2. M3veANuBugeNaNgUILneui1Tun19mIIa Diagnostic cerebral angiography (EPA-R 6)
L] 1 velitheiduludusenas Taglildosune
[12 osunefatousdvasnianime udieelitaoduludusen
(13 osuneisdousd anudes uasvssloniiifiheasldsunmemsn udiswelitioduluduson
[ 4 osuneisdousd amnudes uasUssloniiifineasldsunemen ussnadendu wddwelifiheduludusey

3. @11139v1%nan1s Diagnostic cerebral angiography fiugUaelaegamngay (EPAR 2, EPAR 6)
[]1 ansnsaufsfeuldmeldinismunuvesenansdesndnddn
[ 2 ansodfifenliosneldnmstuusvesenanse
[ 3 ansnsaufsieulsiedeedennsdlimuiemiededasnis
[ 4 aunsougiRaldiesuasmunuiiifiuszaunisaiosndn

4. NINTIINUANBAULAIURAUNFIN Diagnostic cerebral angiography (EPA-R 3)

[] 1 asasldnudnuaanufinuniividdiy

(12 AvIINUnurAURAUNATIAR, annsalinisitedeuenisa uaz aunsaeiuiednearneimavasadenaues
fuguemeendeniinwululssensanilnglld

(13 avIINUnurAURAUNATIdR, annsalinisitadeuenisa mmma’%maé’ﬂwmzmaﬁmﬂ‘maamLﬁamamaﬂﬁugm
GuawaamLﬁamﬁwﬂuﬂﬁmmsd’aﬂwm WAy common intracranial -extracranial anastomosis 16t

[la msmwué’nwmmmﬁmﬂﬂ@ﬁﬁwﬁzg, 11150 19153090888 19TLNE, UBNUANNISIUANTIANISSIYT kavanusaasuny
Snuarmeinanasadonansuazaninsadenlesiunisnsiaidadudie modality Bue

5. MsTenuRaidnuLraRaUnAfinTany adsnnslinmdiu (mpression/opinion) Saan1sitadouaznissiuunitdadslse
(EPA-R 3)
(11 aunsoussorednasanufiaunfiinsanuld widdesusuuge
L] 2 ansnsaussenednuasanuiiaunifinsanuldd wildawnsannudiuisamsitedowasnsswumidedelsalil
gnsias
L] 3 anansaussenednuvasanuiiounifinsanuldd wavannsalinnudiuisamsitedowasnsswunidedelsals
gneee wilidsanunsaadiuarudAgynounds
[] 4 aunsoussonednuasamiiaundiinsanulsd waslianuiufwansidedowasmsduunitedelseldigndes
uazliansuaudfgynounasls
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08 EVALUATION FORM FOR DIAGNOSTIC CEREBRAL ANGIOGRAPHY

6. Wuugihdmiunsasiadiiudvesaduiisluldivangan (recommendation of appropriate next steps) (EPA-R 5)

[] 1 llanansalsieuuzaile

[ 2 Teuusale walalmunza

[ 3 Widuugiildmnzan uwiliaunsovensmsa vie Jof viedeidsvasnismmaiiuugi

[ 4 Widwugiildinnzan wioussymmma vie dof viedoidevasnisnsiafiuusii
7. vinwgdunsieanstunnssneaunanisnsia Diagnostic cerebral angiography ‘ﬁgﬂﬁaa nszdu Wilahe denedostuiildnumu
Waw (review) fiue1a13¢) (EPAR 3, EPA-R 9)

[11 fmssenunalidenadestuiilamumuiidy (review) fustansd

13 o &

Wudlng
L] 2 fimsnenunalsiaenndestuitldnumuiidu (review) fuenansdunsdau ussimnuddyuazinasiofie
[ 3 fimsnenunalsiaenndeatuiildmumuiidu (review) fusnansdunsdau usllsifinasieriae
[] 4 fimsnenunaaenndesiuilldnumuiidu (eview) fuenansd usnasonuiidudsldnwldlinszdu/ S ulss

[ 5 finsnenunaaenndosiuilldnumiuiida (review) fusnansduazldnmuildgndos nszdu

8. nsdsredeyaiidulymddgywieanduliiuennsduasunmdiiouaduas (EPA-R 1, EPAR 4, EPA-R 7)

[ 1 Laivsullagmilintu
(12 nyntlgmilifndu udlidwiedeya

v
=< '

[] 3 nonutlymilifniu deedoyald udlignios
[ 4 wswdymitintu uazdssiodoyaldgnios
9. Msfoansiuuae (EPAR 4, EPAR 9)
L)1 laidoansiudne
L] 2 deansituiiaesnenuitlsimmnzas
[] 3 deansituiftaueghammnzan udlsiuansisnnaiuoniiila

[a FoansiuiUasegaminyay wazuandliiuinnudiveniiiula

10. MsAoansiUgFaney (EPA-R 9)
[T 1lsidoansiiugsrnenu
[] 2 deansitugisrunuusdoyalsidniau
[]3 deansitugisrualddbudilng
[] 4 doansitugsrunilddmauuazgniomasniam

11. msnszmindedamuarnnrunsndeuiionaietuluseninadondinisnsia (EPA-R 7, EPAR 10)

[ 1 Linsgmindaygmuasanzunsndeuiiiatu

[ 2 laianansautladgmuazansunsndeuldeghamzauiaziivorudiewde

[ 3 Lilgnanseudlodemuasnnzunsndeuiinasudld wivinverrudiemdslunaiivanza

L] 4 anansedanmsusledgmuasnnzunsndeuldimnsauiuamnuannsavemues warlduinwvemiutemisluian
nyay

[ 5 anansedansusledgmuasanzunsndouldimnyauiuamnuausavemues warlduinwvemutemisluaan
Fumnzay ndounduazseamddiiniuiiodestunsiindilueuan
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08 EVALUATION FORM FOR DIAGNOSTIC CEREBRAL ANGIOGRAPHY

12 anuSufinseusonuiildsunsunmnewasAnunsisenan (EPAR 9)
[ 1 LisuRinveulumtind flgsuseumne
[ ] 2 suiipeulumid flgsuneumng wisuwadn ladviufmusnan
[] 3 fufipeulumid Aldsuseumng srunadn uwaviufvuanan
[ 4 suinveulumthd fildsuneumneodadai uazassanan

sEAUANENINIAg I

[ Level 0 L] wnamarmiuiinveuluntinil lianansaufjoRauldogramangas

[J Levet 1 [ aunsaufuneu Tunsiden imaging protocol 1514 contrast agent Tifsitladensadtaduuenlsn
Ifegramunzau aneldnisauauveserarsdedndlngddn

[ Levet 2 [ aunsaufuneu Tunsiden imaging protocol 1514 contrast agent Tifsitladensedtaduuenlsn
1% egrawinzayn aelfnstuurvasenansd

[] Levet 3 [] aunsaufuneu Tunsiden imaging protocol 1514 contrast agent Tifsitladensedtaduuenlsn
1§ aghamnzay TnsaraverselivefBuuzainaiase

[ Leveta [] a113auf iU Tunisiden imaging protocol N5l contrast agent Witns3ladensaitiadeuenlsn
oghamnzanaunsaufifey warldisitadevioitadousnlsalfios uazanusalinisduusvde
muauiifivszaunisalosndnld

= ¢ v a o <
YOBNITUHUTEIU (AFUTTVD.rvevvrrriisrerinsssnsnnsssnsnnnns core (ALY e

%angms RADIOPMK_61 oo




AAKNUINT o
n3iauasussliunaiveliinsaviedingritae
ANUNAUNTIVINY1A B TIFUNNdurisuseinalng

U Aa

lun1susziuaidnsiienantaiuinuduiglun1susenauiv¥nisnssuanui $ading)

waa =

Fadeiiu G:JL%W%’UmiUwLﬁuﬁmL‘fJuQﬁlﬁ%’ﬂuaymmﬂizﬂaﬁm%wnmﬂiiumuwazﬁwﬁ’mmm%ww
NUNTIU WA blod wavazesdinuantiasududwolud

(o) AuaNTRETAVEIaeU

- dunsEneusuATUAUNENgn s Liteeninfesas <o ve3TEEEIAINITHNOUIY Wagan Uy
Hnevsuiivauastidngeu

(o) tONENTUTENBY
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v a
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i. sqmﬁ @ Us¥naumie chest so U8, cardiovascular emo 99, breast e¢ 18
i. qu‘ﬁ b Usznaume abdominal radiology (G, hepatobiliary-pancreas, GU) ei& 1o
iii. quﬁ o Usenausig musculoskeletal so 99, pediatric en& 99, body intervention
©0 18
iv. qu‘ﬁ « Usgnausme neuro-head & neck &o U9, emergency o 18
#128113800 ebo uiidetn Tasaautuas b 9 (omesnanzannuidu must know
( MAnun @) Iaeudleriulnisineusud o
b, MsaeULiioUseuvinwenienain (OSCE : objective structured clinical examination) @9y
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B. 2145 AMNTEITIY wazANasalunsiluTduidyvnvesileuazderusaudu

(Medical knowledge and technical skills)
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(Intended educational

outcome)
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HAAWSAUNANGNT
(Intended educational

outcome)
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a. NIRAUINULBUAZATIIFEUFIINNITUUR (Practice-based learning and improvement)
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outcome)
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<. ﬁnwzﬂﬁﬁ’uﬁ’uﬁ‘ wazn1589813 (Interpersonal and communication skills)
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outcome)
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listening

&. Counselling and inform
Consent
vdngnsmLFysannsly
In8919INe1dy, Wt
Effective communication
skills

- MIUITINBUTY LA
HANTSUTELUNAIUTY
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HAAWSAUNANGNT
(Intended educational

outcome)
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&. Anuuiioan¥n (Professionalism)
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outcome)
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(Intended educational

outcome)
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