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A, ferwadlaldd wazaansoimunlugarundugFeuiseliesmana®in (continuing
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1. Timuedfideindn wazionadfiazldinedineidadeindulssloviuniuseme
2. fawsuiiaveudeswdilisuneumaneg
2. Aisdawauszlevivesdiusiy
5.6 M5UJURMUMUTEUU (System-based practice)
. ANNIMUTTUURRILIAMAIN (quality improvement) MeSsd@inenlaun
L assuaumstunsiituguanulasndenednuied (radiation safety) ssiofihe
LATYAAINg
i, mInenuglRnisalvesmuides
i, nszurumslumsiiuguanaznisliiaiesilouarsruuasaumanadnussdinen
Aiady
v, AnuSieafuszuuguameesUsEme
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wenniglaluilneusumunymansiiuniesiuay Oncologic imagingiaiiiy oy anUumn
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UsTgHadNSYRIMANgMINsTineusIRdMuATanIANguiLar UFTR ihinsiineusalagldnng
U URJugu (practice-based training)
Tumanguimeivlddnfansaivnisluniadoulmaentnmsinydel
1. msAnwilidv) Medical radiation physics, Radiobiology Wag AIU3YT0INTT
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2. Aunssivinisiaedalidlussninediineusy leud
1. mMsussenelagenasdusedn
3. NSUTIUENLAY
4. Conference nglulagiannIAIv)
5. Journal Club
6. Case discussioni3® interesting case
7. Seminar/Topic review
MuazBeavesudarianssuivnisiduandlunanuini 1
Tunaudiunmduseindasidmsulunsusuawasiuiiaveugthe At
AngnnkarNsiseusvasnndusyd1diu (trainee-centered) dn1sysannIsnIAngufiu
AMAUJUR ysansmsineusuivauuiuagUigegravansay waziiidUszasavantuusaz
il (milestone) AusEAUANTIOUL(Competency) 73 6 §u uay Entrustable professional
activity (EPA) me$s@inen3dads 10 90 (m137971 1 wae 2, wavaanuand 2 uag 3) n1eiw3ed
WeinMsAnnURTIRaey Miugua (supervision) waglideyadaundu (feedback) wiwnng

UsganUnueg9@iLaELe

1574971 1 Entrustable professional activity (EPA) ms3s@3nenitiad

EPA1 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

EPA 5 Recommends appropriate next steps

EPA 6 Obtains informed consent and performs diagnostic/ interventional

procedures

EPA 7 Manages patients undergoing imaging and procedures

EPA 8 Formulates clinical questions and retrieves evidence to advance patient

Care

EPA 9 Behaves professionally

EPA 10 | Contributes to a culture of safety and improvement




A157197 2 WERIAMUFUNUSTZNING EPA Uag competency 6 fnu

Patient care

Medical knowledge ® ® ® ® ® @ ® ®

Practice based learning & ® ® ] ® ® ® ®
improvement

Interpersonal & ® ® ® ® ®

communication skills

Professionalism ® @ ® ® ® ® ®
System-based practice ® ® ® ® ®

6.1.1  aeladnUszaun1sainisiseuiniu Competency 119 6 fugiail
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1) Vinwzuazlanailunisuiunagiae (Patient care)

Tumazan1tudnn1s19n1SENaUSU IANUANULALNALTDIAnI TUAULDY Taedn1s
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nsrdeuANgndesliinsauAquntenEan wardnseRuaududaussalul

N, Tudaei 1 vaensilnausy (FUanvin 1-52) Tiknmduseantnu

fnseuiuagiiniinuelunslidusnuuazuusifsrfunsmsianesussa
Ineidedelungulsaiidesilussiuiilidudeon

finsiseuiuazidenty contrast agent Tuudazanunisal aglansiiugua
Y9I NITEWNITHNOUTY

Tvinwlun1svemnudueeulun1TRITIALNITVNFRNANISN9SIEINYNINIRY

9. Tuy99 2 ¥a9n15inausy (§Un19in 53-104) TRwnnduszantnu

fvinuzlushumslimuinwinazuuginfnafunsnsiameiusdineideds
Tungulsaidesiluseiuiilidudeu ameldnmsiiuguaveseiansdilinis
Hneusy

T uurihnsenaidedoiauimeddineidedelungulsaiilidudeuse
wnndiivesld meldnisiiuauaveserarsdglinisiineusy
asvuinaymuazamzusndouiiatuiieaintussnininisasiandine
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A, Tug299 3 YaIn1sHnausy (WA nduavin 104) Tiwnnduseandnu

fnurludunisirUsnwuaziuninisaiunsesameussd@ine3dady
Tungulsaidesiluseiuiidudouldshenues vsoneldnisiiuguaresenanse
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Tiuuzihnmsssnddadofiudumesediveddfoseunndidvadldlise
aueavisanglanisiiuguavedenasdylinisineusy
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wazaninsoldmaguasnuidesiuldeamnyaluutazanunsalliseg
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2) 83 AU wazasansalunsilulduivyvesiuieuasdinusaudiu

(Medical knowledge and technical skills)

A, w299 1 vaen1sHnausy (@Ua1uin 1-52) Trwnnguseantnu

I = v o U a ¢ =1 I3 . . .
UNTLIBUFNLINUINGIMIENINITENNENUFIUUITZEYNA (applied basic medical
science), medical radiation physics, radiobiology, radiation safety Wazn13ys
mmﬁﬁﬁﬂmammwwé

a a v a Y} o & o aa aa o 9] ! Y &
llﬂ’]iLiEJugLﬂEJ'JﬂUﬂ')']llEWU@WN‘WN5\‘12’1’31/]8'1’3'14’%]@81‘14@’]14!@’]\‘1G] @Q@@VL“LJ‘LJ
thoracic imaging, cardiovascular imaging, abdominal (gastrointestinal,
hepatobiliary and genitourinary) imaging, breast imaging, musculoskeletal
imaging, neuroimaging, head and neck imaging, pediatric imaging,
emergency imaging LagsidTInsnw

fn3i3eu3 Invinwe @111301880 imaging protocol AUANTEN1INTIV YINIS
AF29 LAz T1eIURan LeNYLIENa LU N353 fluoroscopy Wazdansnenan Tu

! v o av 1w v v o w ¢ v P
naulsafisesslusyauiilidudou aeldnsifuguavetenasddlinisilneusy

9. w99 2 ¥aen1siinausy (FUn1vin 53-104) Tawnwnduszandnu

fn1siseus Anvinve @1wnsaliien imaging protocol AUANITNITATIA N13ATIA
LAZIIBURANINLENYLTENILU N199593 fluoroscopy NITATIATARTIVIIN LAY
nMsnsIvensisdnauiumes Tundulsaidesiuazasinddagluseduilidudou

sy leeghamngaumenuies neldnismiuguavese1asdylinisineusy



i. imseus dnvinue wazlldtiglunsananasgnunarinansnesedsiy
$nwn aelanismiiuguavese1asdyivnisineusy
A, Tuvaeil 3 vesnsiinausy (vasanduasii 104) TWunmduszsata
i nsiseus Anvinve @1unsaLien imaging protocol AIUANIENITATIA ¥1INTS
AT WaTTIBNUNANIMENALSETII 1130573 fluoroscopy NSASIVTARTIL1
mMsmsveneLsdrenines wasmannaduenslelungulsalusyuusineg Aides

va o o

Suazansinddgyluseauilidudounasdutou ldegraumnzaumeniies v3e
14 o Y Cs b4 =2
elansfiiuguaresensdylinisineusy
i dAmsseus dnvinye Larausnriin1sngia LagseauNaRnanITN1esdIy
Snwlamedies neldnismiuguavete191sdgiinisineusy
& wnmduszardumneud wWhsaulufanssunsiseunsaeuwasAanIsunIeIzINg
Yosan1UURNoUTHOYNELLE@LD 8171 lectures, topics, journal club, interesting
cases, interdepartmental conferences, clinicopathology and radiology
conferences, morbidity/mortality conferences Dudu
3) NMIWAILIAULBIAZNISIIBUZAINNITUSUR (Practice-based learning and
improvement) 4%
n. wmduseintunndul lasunsieudisesnnnuuaensievesiie (patient safety)
\AEIAY contrast agent, radiation safety, MR safety Lan13s sedation
6 o 4 g."/ = VU L% a Y/ a U
V. winngUszaruuntul "Lmumiwsuumwummsug N13UIZIUU Lagn1sUsuUTInig
SEUIMLAULBY INNTALVBUAULDIUALNITALNBUNTUIINVANGAT
A. wnndusedrdunntul desihaidenlaruaiidemenues lugukuy original
research ﬁﬁmﬂﬁuﬁagmwu retrospective, prospective %39 cross-sectional
Aa = I3 ) % ~ aa = av
study Nin1sna1fennuluanveslayn nguseasd suleuisnsAinuide
HANUITY MITATILY Fan50d wasnisaguna melanisiniuguavese1asdylvinig
Hnausu
4) VinweuHAunus wazn138ea1s (Interpersonal and communication skills) 3als
3 o W G oy a v YY) ay o ¢ 4
. WWNEUTZAIIUIUNNTUY LSEUFINEINUNAYSUNTUNUD Lazn19d0aIT
3 o ¥ gj =% CY a v a a
U, wngusendnundud Jnvinwelu nsveaugusedlunisnsiamnediduaznisan

contrast agent  IMNEUILNITBY AT



¢ o v AP Y = ¢ | Y v
A, wnnduseIrdiunndul Anvinwenisdeanstuaniunisaliane wu Nswidanafe
msdansdleindefianain [Wunu
3 o ¥ gj =l a wa 3 o ¥ 1 v
3 wingUszauunntul UHUATIUEDULNMEUTEIIUIUTULDY
3. uwwdusgriuyntul duavedeyathowaznnitady wanauaziladousnlsa
TuRanssuIvInNg vy interdepartmental conference, interesting case Wy
2. WmdUsEUuntul @ salisusenUNanTIEN1BIsIngulaegegndes
5) auduiieandn (Professionalism) 3alsk
n. wnmduseddumndul hhidlufanssunisieunisaewvesaniduilneusy Aanssy
wnneransfineseiilos wagRanssuilvianudmesnuysannsnIlunansunng
U, wnndusgindumniul aulvidueeanasenintamsujiiauguadiae lagidn
aUIU counselling ez non-technical skills
6) n’lsﬂﬁﬁaﬁﬂﬁ@'ﬂﬁvizuu (System-based practice)
. ) v s o v & oy A ¢ = v o 1Y) o
i daliunmdUseindumnul SussaunisalmsSeudineriussuuaun nmesed
e M358UgURN1TAITEIANESININTIE NMTauakaznTLdASaanused
WY LAZAINTINNNTIENNUUBE
i 3AN19TEUITTUUANA DI TINEIUIATIATOUARITBINTYALTENITINY UALTEUY

VNN

5 -’-&J a aa =2 a a ¥
NUTYALLDUAVDIITNITHNDUTY LAZLUININNITUITELUUNARNY Competency SLUﬂ’]iLiﬂLIil@

wanslAlunienuIny 4

6.1.2 nsvyusuAnwwazUUReY
MAIAnUsTauNIsaiEuiN U SU TR umuvesne dundn sauviaviun

156 dUant lngdimsvyudeusiusading1viavun 136 daviasil

Subspecialty IuudUam NUELR)
PR 1 | SR 2 | SR 3| s
Chest Radiology RSV Ca£d|ovascular—ThoraC|c
12 6 6 24 | Radiologyiavisin 24 §UAW
CVS Radiology
Abdominal Radiology 12 6 6 24




1. laisam US w09 MSK way
Pediatrics
Ultrasonography 5 5 6 16 | 2. 2EnaUsNAU US OB&GYN
U NAIYIFRAANTULATUTIIY
Anelutdi 2
MSK Radiology a4 a4 a4 12
Neuro, Head&Neck
4 4 4 12
Radiology
Intervention Radiology
2 a4 a4 10
(Body wag Neuro)
Pediatric Radiology a4 a4 a4 12
Breast Radiology a4 2 2 8
Radiology Consultation 6 6 12
Radiation
Oncology/Oncologic 4 - - il
Imaging
Nuclear
Medicine/Oncologic - 4 - il
Imaging
Selective Radiology - 2 4 6
Free Elective - 4 4 8
SDL and Research
1 1 2 4
Period

Pathology

nsAnweuneSIneladmdu Radiology-Pathology Correlation wag

Interdepartment conference #aannIuN1SANY
p

TnensmyuideudnwwazyjuiRnuluszuusie dulununasinnsgiundnansnisiineusy

YOINNINWINNFuTFUNGLnIUsTnalng seazdeailonuaz inguszasdvausazmielauandlily

N
AMANUINT 5
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n1s3eusluniig Selective Radiology wnnduszdntnuasilenalaienufifeulueyaiu
(subspecialty) yna3s@ing1itedefinuesaula visesnmenuiuazUssaunsalifianiy Tnsamnsad
wdendnululsmeunasssumansiadunsziiosd vidoantududls

nsiseusluYie Free Elective unmduszdndazilenaldidenuf i viiemanuiias
Uszaumsaliiiuislugusinelnglisdainesdeadumedudd@inewindy snaduanuisummd
LB YMansgndu umandinsnkagInluassidudu vieeaduamudug igites
fumsunmd uazansisuguiiannsaiussendldfunsiniluounenldiu maluladansauma
NQUVNNENISUNNEG LATYgMansasIsagy MsuImsuasmsinnisanandeadusi Insanusaiiaziden
Anwlulsmeunasrsumansindunssifosh vidansuduiléviduiasuenyssine

Falutne Selective Radiology uaw Free Elective lialanaliunmduszsntuansadaniy
vudefnounilulsmeradudstavesmuiestd ioanudmnuilaluriumuazmshanluszuy
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3. feudedndanio

sgiu 1l |4 asenindfatnAduaninge viseteunNIaIreImULeY LaTRAINAINYILEOATLAINLNIZAL
5. nwiszeranuduiusivmnzaniudtag wazdsama

6. fmuaamuonndu uazsensuaruansdluduiequasyAnavieasdnsfiogsousild

7. SnwanudugUag

8

fanusuRavaumeUNlASULBUTLNY

szeu 2 | anunsavhoududedunmdlugiuzann@nvesiiumesd@inenlasgfivszanianuazuananginssufivavenisaufuiioonTndnediu

@

anunsavhnuduidunmdlugugiihvesfiunieddivenldegnadivssdniamuaruanangAnssuiivaventsrnuduiioon@ndrasunasiuiudail

P

sgiu3 | 9. Tavwaulally wazanunsaimuluganududiSaudseiiemasndin (continuing professional development)

Y Y

ada 1 v aa

10. HviruaRNAfeIMTIN waziinnaanazldimnSdEine I tadulidulsslomnivnusena

o & | da a4 X o vda ¢ v ] ) @ A a
JenU 4 #3115 UULUUBYNNA Vﬁ@sduf]mﬂ/lNﬂiga‘UﬂqimuaﬂﬂaqiumquﬂaquLU‘U@JE]@']“UW

Y




6. NSUJURMUAINTLUU (System-based practice)
6.1. PwmuszuUTARNAmAN (quality improvement) mMa3sd@inenlaun radiation safety mssienugtinisalvesmuidss nszuiunslumsmiuguanaznsly
\nSesilouazszuvansaumaIF LT @Ine e dy
6.2. ANufifeafuszuUgUAMYBISEINA
6.3. fianunariidmsuluszuuimunnuninnisauasnysUae

6.4. liniwensavnanegramingay (cost consciousness medicine) haranunsausulUsunsauashwgUs i AuuSUNYeINITUINNSANE I SUEY

520U 0 | wmduszdrthunarinweaunisufuRnuanussuy

6.1 [¥iZsusBossruunsiauama uasmsUssfuaunmaesniaiviuaslsmeuadel
- radiation safety
- msneaugtinisaiveseuides
JEAU 1 - nsvvunslumsiifuguanaznisliiedesiouasseuvasaumamasiusdineidade
6.2 l¥ZousiFessruundnuseAuguamuriena
6.3 lassuisvuuimmunnunmnisguasnuwigie

6.4 VLﬁL%‘EJuiMﬁﬂﬂ’li‘sU@\‘i cost consciousness medicine

6.1

- dlanalnnsiauaunmeeaniAIvikaslsmeuna

- 11l38UV incident/occurrence reporting, root cause analysis

AU 2 | 6.2 Bdunefaanldinevein1sngia uasrinansmessdinenlaegnsgnaes

6.3 \WihlanalnnsiawauninnsauasnugUae

6.4 ansnafusemadenlinisngameid@inelaefianTunanuIunTenNIsUINITANSITMEY ATEE UL WasnanUseivguainvesiiheudassienglanig

ﬂ’J‘UQlI?J@x‘i’eJW"UWiEi

6.1 ﬁdaus'aﬂumiﬂizﬁqu incident/occurrence reporting %38 root cause analysis ¥8901A3U"

6.2 \danl¥nsnsrameSsdiimeivingauiuiasygiue waevanUseiuguamuesiiieusaysng

Xi




6.3 Whlussuuimunaunmnsguasnug e
6.4 @ IaUTulUABUNINTIINNTEIMe I AUUSUNY0INTUTNTANENTMAY Waslrsngauiulasuguy uagvanuseiuguamvesiisusazsaniglinig

JuULVaI01N58

Syeu 4

6.1

- Lﬁuﬁﬁﬂﬁﬂumimiﬂiwu incident/occurrence reporting 38 root cause analysis
- a$sassAlassnsiReivauianaunw

6.2 Wihlanalnmsdasieiduyu wazeasselaniedadine

6.3 fidusamvsadufinlussuuinuaunimnisguasnudUae

6.4 @ IaUTUUAEUNINTIIN S E I AN AUUSUNTONTUINITANSITUAY WaslmingauiulAsegue wasndnuseiuguamuesiUlsudazsneg lamenuies

Competency Milestones

Competencies 1t year | 2" year | 3™ year
1. vinyzuazianARlunsuTuIagUle (Patient care) 1] 1]2]2]3]|3
2. ANUINNAUTIEINY1IUTY (Medical knowledge and technical skill) ol 112|2]3]|3

wa

3. mMeiwuUTuUTIRuearNssEuiNNTUUR (Practice-based leaming and

improvement)
4. ﬁmﬂsﬂﬁﬁmﬁuﬁ waznsAeans (Interpersonal and communication skills) 1 112 ]21] 3|3
5. fngAnssuwisdndnuazauluiioon@w (Professionalism) 112123 |3]3
6. NsUURUAINTTUY (System-based practice) ojlo0o|1]2]2/|3

Xii




mﬂwu’anﬁ 3 Thammasat Diagnostic Radiology EPAs and EPA Milestones

2 a = v o v a a 3 v = Y v ¢ o w a vay Yy A ¢ °
L‘Uuﬂﬂﬂﬁill'mi@'ﬁu’]wﬂ'l']ﬂJﬁUNﬂGU@UVl@'m']58@1‘1)]ﬂ'ﬁNﬂ@UiNQSN@Uﬂ?WNT}'}W\ﬂQ (entrust) IWLL‘W‘V]EJUiSQWUWUUQUG]I@@QEJWUL@Q BN neUszan

trulsuanaunonnsgglinisineusuingd aussausiiiiosme

EPAs 10 9@ nSuSadunnelawn

EPAL wsasntudrunilsluiinuwndavaivy/anaunivi@n Tunisguadiiae (Collaborates as a member of an interprofessional team)

Description of

the activity

mavhaulufiveddidneamdenudndulussuvavnmdieifimsquadUasegsasnsde Auan uazdamaim Tanisdilandnnsinuesdsimeu
Tuity wagypansaineneluiinunmgdananw / el dnissdunnddosUszanaume lawdnuremeiua dnfdmedaviedis 1mihiigsnis

WhivswalesedtedugudnarsasilanunsadsulsnisguadUisuaziiulszdnsnmlunisquasnudiaeld

Levels of Activity

%6V 0 lianunsauansunum viseanusuiiaveuludiuld (e1afinsSeuiiasdilaunum anusulingeu Mﬁﬁﬁ'LLazGﬁ'aﬁi’wﬁ’mmmmuLmLLazQﬁ'amaﬂuiuﬁm ua L let
U UR)

AU 1 ® uansunum AnufuRnveu wihiluaztediinvesmuedlsogiamnzauneldinisaunuuesiadunng
o Trnudeiie WiAssh waziinnudedndsiogsimanluii

SEAU 2 o uansUNUIM ANUSURRYEU wiTiuazdestavesnuesldetumnzaunelinisuusthesssdunng
o finmsAomwianediagnioumngan s souanBsuruaiulumsufoanu nsguaddasiugsameuluiild

FEAU 3 o uansunuIM AuSURnYeU wihTikazdeditavesmueslietuisaLs e ALLeS
o aunsavewarlianudiewdslunmsvinuduiule

JEAU 4 fnmshailagnsemindeedugudnasasmsihouduiisnnnieudesnisdnuyans wu Wefinisvensaa CT scan flhognidlutisiens
(FraaUszana 7- 8 w) unmduszstuiidinihiisuinsevasdostiliunsasaliudrasaniodaasiuwmduszstulunasenisaelnseudos
winldanusesfiumsiulunaisuingeu

Uszaunisal ® (ase-based learning

ﬂ’liﬁﬂui ® Practice under supervision

xiii




® Role modeling

nsusziiuma

® Direct observation
® Competency assessment
® Multisource feedback

® Portfolio assessment way Reflective report

Most relevant
domains

of competence

® Patient care
® Medical knowledge
® |nterpersonal and communication skills

® Professionalism

EPA2 90855 LAZRNLUUNIINTIANIN39EINe (Triages and protocols exams)

Description of

the activity

o aaa

Msiden protocol waw image optimization WuinwedAgyvesssdunnd lngazdewden protocol imunzauiugiheusarsne lneldnimmiesdnd
AN wazdUglAsuUTINaS s Tvnngan au risk-benefit uag cost effectiveness JaunnduseintuazdeainuinuenaonnsHNaUTHLAE AT

ANSHNBUSY

Levels of Activity

52U 0 lsiansnsn protocol case wiaidonldansfiussddmiunansauuuiugldoshannzay
(9193138u3n13 protocol case LLazmﬂ%’aﬁﬁu%’ﬁﬁm%’umim’mwuﬁugmmm evidence-based image guideline 13ua1n American College of
Radiology (ACR) wsigslianunsaufualameniies)

SEAU 1 @13130 protocol case LLazLé‘aﬂi%awiﬁué’qﬁﬁm%’UﬂﬁmmLmuﬁugmﬁmm evidence-based image guideline 19ua1n American College of

Radiology (ACR) melin1sguaniunuvessadunme

Xiv




SyeU 2

v ¥
v o o N (Y7 =%

@130 protocol case wazidanldansfiuddmsunsasawuuiiugiuuasdudautuliniu evidence-based image guideline MeldALuzTos

Seduwnng

o a o o

11130 protocol case wagidonldansfiusaddmiumsnmavaeginsuaniansynisiaegamunzay

o

wWhlandnnisiugiunsii@ndiiioanunsaidion protocol case wagtdonldansfiuiadlaogainnnin wnzay anU3unnsed wavlanmmiesedng

QMﬂWWWWNLﬂm‘ﬁMWWSEWU

P

LAV 3 @113 protocol case hazidanldansiiusiddmiumansianuuiugIukasdutaunil evidence-based image guideline leimemuLas
anunsoliruugiinisnsneiedus 17'immsauﬁqmﬁm%’u{{ﬂaaﬁiaLwaéﬁmmaﬁm“ﬁ’ﬂwﬂé’ wu nsdivieneasssiulasunad 3 fernsvan
viastioednuu asdefdlatndvioldfsdnian enauupiilsinga MR without Gadolinium 110 ultrasound lsiansnsnesuigennsvestasld

WA 4 annsadeunazasuns protocol ielilugihedifimnududouls
ms,maNamwmuuazﬂizqﬂmﬂlsi’fmmiﬁy’qmﬂﬁhﬁ NsansnuAfeTiviuaie iy guideline lspgrsiiszansnm

Uszaunisal Lecture/Topic

miﬁﬂui Case-based learning

Practice under supervision
Case conferences discussion
nsUsiiuna Direct observation

Competency assessment

Written exam

Most relevant
domains

of competence

Patient care
Medical knowledge

Practice-based learning and improvement

XV




EPA3 ulanan1sns2an1939dinen uazaraunisidadenenlsa (Interprets examinations and prioritized a differential diagnosis)

Description of

the activity

[V

msudaraninniediduaznislinisidadeiduinueiugutesuwinveidnduiignueswnmduszardhuseninimsilineusy Jaunwmduszdtnunisd

ANuiNugulunsuUaran M sdnuiTsuaULemansTudn Warsendnamaiiaguriney waslinnsiauaus anuaunsaluseninmnis

Hnausulaog1asaiilas

Levels of Activity

2R 0 lansnesuisarudiiugunanmeinmauarbiausonsndudnemeiaundld (erafimsSouleudiugumsmeinauddildanseiun
Ussgnaldle)
SEAU 1 o AsRTINTUAINRAUNRLUL critical findines WioaMuARUNRTITiulFdRY small bowel obstruction 138 intracerebral hernatoma waglinas
aduusnlsaldegramunzay
o unndUszdrinfnnammsiiduasnasiuvesdinelunatoun famfuetns einsuans namaesUftRmsvesitaereuldsumansiaiio
foyaravmmntdaslunisudananmvnededliusyavsnmnniian
AU 2 o unmguszdntuanunsafiuvisenurasulimenuletegisgnieinyay
o unmguszartuinsimuvinusvenuledldainnis observation N13 review TIufUBIIERINISHNOUTH N15ANYIAINFTIUALIITANTAN fg
P1LDY FAIMInTAeUNAs UASlATUMIuAlrane 1 sElsinFineusy
LAV 3 o LnndUsztuazdesEnsanTaduaRaUnATIiulidReY (subtle findings) 1y pulmonary nodule awmidnnd 1 galy plain film
o THmsifaduusnlsamuiiy uarlimsidadeivaneaniian suvsamnsolimuusiionisiamsrefimanyals
WA 4 o munsansredumiiaunAiiulalaidiay 1wy architectural distortion Tunsmsiaussluunsy uazlvinisifadelsaniennziinuldosusl
AMUEIAYADNITINWLAMEAULDY WU central pontine myelinolysis (CPM)
o munsaitmuvinuzauldTumslindannonssgirnstineusiluniseensenunauuy preliminary uaslufivinwuifutiodldreuduanns
Hnausy
Uszaunisal ® |ecture/Topic
ﬂ’]iﬁﬂui ® (ase-based learning

XVi




® Practice under supervision

® (ase conferences discussion

nsusediuea

® Direct observation
® Competency assessment

® \Vritten exam

Most relevant
domains

of competence

® Medical knowledge
® Practice-based learning and improvement

® Professionalism

EPA4 §aa13Man13n32an193989me1 (Communicates diagnostic imaging findings)

Description of

the activity

o A

nsdeansniuseansandanuddgunnidemndwarensitadengndeuazlisunsshwiegramusan Muiisiivewiie sunsanaudewionns

doansianainduaztnanganudemenonisguasnw dannsdeasiurndefsinauluin unndidveddd fliewasaagUisewie

U

Levels of Activity

30U 0 lanunsauansnisiasiedoansivgsinanuluii wimdilinissnw Wmihiiinestes fihevseqidldegiumngau (eadmsrudunanisalnis
Ansedoansiudsiualufiy winddlinssnw Wnthiiifestes fUievsegiusdalianansaufialamenuies)
AU 1 o gunsnfndedeasiugsmaluiiy wmddlinissnw v iiedes fUeviegaldegrsgnieuazanin daudn1siudsnwm n1snsie N3

BNUNE Uaznsaliinn1izunIndeunnnisasivseivinansnielinsmuauvessdunmg
® musnyenunawarkisauinUnAnlilirannevselunsdissldgniesnielinsaiuauvesisdunme 1wy wu pulmonary

thromboembolism Tun159573 CT scan of chest AidsnsaaLiion source of malignancy

XVii




AU 2 o munsnfnsedeasiudsauluiy uwgdlimsine WmihiifiAeides faentennildegugniesuaranin sausnssuuinwm mansa i
FIPNURA kanIaiinnzuMINgeuINNITATIAVTeYIinan1sAglanskusinve T ElLnme
o fnsdeansiinisudsmavensdnd vide formal report agumaiuargndadasiaglizumuustihanennssglifmstinousulunsdiifianudd
AONITSNWNIONTIANITAD (X-ray alert)
JEAU 3 ansaTBNUHARTITTIgNFeY Falau nsrdu mumuFeIseaImdiivedliarannsoudmanananlFesaiussansam
seAu 4 aunsaumihudelduinwuiiulies wnmdiivediuafmanuluiindun lunsinnsquadtasaniduludisuennaisvnsidogamnga
Uszaunisal ® (ase-based learning
miﬁﬂui ® Practice under supervision
® (Case conferences discussion
® Role modeling
n3Usziiung ® Direct observation
® Competency assessment
® Report review
Most relevant ® Patient care
domains ® Medical knowledge
of competence ® Practice-based learning and improvement
® |nterpersonal and communication skills
® Professionalism

XViii




EPA5 Tiauuziihlun1snsaadedinenadnamungau (Recommends appropriate next steps)

Description of

the activity

SdwnmddndusedimuuzihlunsssamsddiuduluianissenudiielinsguadUiedulusgiuseuies vieuusihnisnsavisduiudulunsd

MlalannsasyynsidadeliegndaauwazanunsaUinuiuunmgdlinmssnyiieUssdiunsalfUisegnamianeau

Levels of Activity

3¥0U 0 ldgnansalvimuuginlunsdnnisdelunanismenuldegramungay (21380151583 published guidelines fietes wieswdunansainnsli
Auuzdlun1sdnnselunanssenu iU iRmenue)
JEAU 1 Tfuuzilumsdnnisselunanisseny Wusseznariwiuevlunsinaugtan vdenisasiedumesdiiiuduiion1sitedefignses mu
published guidelines Meldin13AIVANYDITIFUNTE
WA 2 o Tiduuzihlunsianisdelunanisnenu wiensnmedumssdiiuduiionsidaduiigndos au published guidelines meldmsuugiivessa
wnnd
® 33U consult Auwnmdiivedlifiunuinuildegramnzanlnesisadunmdlinisnisuugii
AU 3 Tfuuzilunsdnnisselunanisseny viensnsradumadsdiianiuiiensidedeiignses mu published guidelines IFfonuies
WA 4 o Timuuzihlunisdanisdelunanisneau wiemsnmedumsddiisduiionsidaduiignios nu published guidelines uazuie evidence
based medicine lasenuipduaraenensesutiodlastisgniodnunga
o munsaliimuuziuazidonBmsnnansdsdfgndemnzaunnguasliflutaueniasens
Uszaunsal ® (Case-based learning
miﬁfﬂui ® Practice under supervision
® Case conferences discussion
nsUsziiung ® Direct observation

® Competency assessment

® \Vritten exam

XiX




Most relevant
domains

of competence

® Patient care

® Medical knowledge

® Practice-based learning and improvement
® Interpersonal and communication skills

® Professionalism

® System-based practice

EPA6 aLiun1599ANBueauTun1sASIaLaZAEUNIIASIA WIDMNNaN15N195989M81 (Obtains informed consent and performs diagnostic/interventional

procedures)

Description of

the activity

wnnduseirthuaisiidusulunishiteyasequidensulasunsasiamnddvsensiminans lnsunndussdrimasdedianuinnudilasged
NEITUNIATIMTOVWIRNITULY AausiANINUgIU Teusd Jeviin 3Bmsvin ameunsndoulaznisgua walviduuzdungiie andnsnisiin

[

aRanan WaUsEansanlunseuiunimsa danunsevinsuiinveusdegUlsuazannsflessasdnimie

Levels of Activity

S¥AU 0

lanunsarusindeyavesythe suluisiannsalvdeyanqungiieneuldsunissamessdvianmsviinanisldegiumngan (e19dnsfnuwiuay

anudlaludilanannis Jousd derinu TunauN1INTIA WaEAIEUNSNYRU YeIMInTIansensyiinanisyliauu uililevinislideyawnyUoe)

® 93 Review Usz iR 0IMsuans N139533319M18 Han1wiesdURNT warnsnmannesidvesiienaud1nga
e fournNsTIReYTRaNsWIMIUsEIT UL LEAuLeY T8NINTIT MIguAnAIlAsUNMIRTIavEeYingNs uazwdanIzunIndeuiinay
LoungUheuaz i

o igtheawelulu consent form ndsliitayaunUieiseusasud

ANUNTONAUINULDLAULRAUAIT

[J v ay v kL v a <
° W@Uﬂ?ﬂ’maﬂ’wLLaSQJJ”IG]bLﬂﬂWEJ‘IWﬂ'ﬁ@LLﬁ‘U@\ﬁQﬁLLWWEJ

XX




o suwlumsiiimanisuasguadinautieniniunawiinanislagegaielinisguavessedunme

J¥AU 3 annsamuAeaRudue
® pauANNEtELaYYIRLATIEALLeY
o snilunsinansuasquainmaineiiniiundsivinanslasegneldnsquatessdunmduiorinansitlidudounielinispuanesied
wnd iumsssneilufiesdeideruenlasadudssauiias (ultrasound guided pleural fluid aspiration)
JEHU 4 annsamuIAeaRndu
o musaudaazeSuedt 2e/andnsdliinnnisunsndeundinmsnsiavieriinanisisdudedlaumsnusislulsmenuianelasumsan wu
Aannvauludesenuduziuioluen (lung biopsy)
. L%s"miumiﬁwﬁmmiu,azg]LLaﬁmmm’jﬂwﬁﬂ’ﬂﬂuwﬁaﬁwﬁmm5ﬁ%’u%@uu’§aﬁﬂﬁmmaﬁ%’v%au%uiﬁm&lﬁmagLLaﬂJaﬁ%’nﬁLwaé LYUNI5Y
peripheral extremity angiography
Uszaunisal ® (ase-based learning
mi"%aui ® Practice under supervision
® Role modeling
nsUsziliuna ® Direct observation

® (Competency assessment

® \WVritten exam

Most relevant
domains

of competence

® Patient care

® Medical knowledge

® Practice-based learning and improvement
® |nterpersonal and communication skills

® Professionalism

® System-based practice

XXi




EPA 7 QLtaﬁﬁaﬂwﬁﬂﬁﬁnﬁmN WIDMINNANIINI9598IM81 (Manages patients undergoing Imaging and procedures)

Description of

the activity

winduszantunisinisiamuguagUlsndalasunisnsiamediduasnmsvininants Inedianusdn
SuRnveusagUievemuadliilewsin1ITeNUNaNMInTIAWEY ualinsianugtiendinisnsialasnsguaiviuisiidledieiinnizunsndauain

MRaNTs PuvaserinisrudAgylunisinnedeansiuinndidnvesly

Levels of Activity

JEAU 0 liasnsalinsquanasinnuiithefildsunnsunsndouannsnsansddvionsiinansldegnannzay (ealdiiouiiazsudanansainsgua
uazAnnufiheldsunmzunsndeunnsariamssadviomsvivinansudlalldu fiRdenues)

AU 1 auauazinnutefildsunnzumsndeunnnmnamaairiemsvirinamadoswildnelinsausmesisdunme 1wy quadihedifernsd iy
Fundannsasansiiuiednmaeniden Tngussily vital sien, oxygen saturation, consciousness neumnUnARlRaneuAuiuas observe 81M5HesN
ogatioy 30 WiAiuun 3@ IneuaslviuuzihnousyElfendutu

JEAU 2 auauazAnnugitheildFuamzunsndeuannmsamdidvionsviinonsidnmeldnmsuugiivesisdummeg

2R 3 auanazAnmugiheldsunmzunsndounnnismsiamesedvionsivinanisldedansuasas

JEAU 4 ansofnsodoasiummdiiwedlinsdnuauiinunddiliniadn nargnidu Maulansiivsad maiannzunsndeuninansiivfadvieannnsi
sianni9snen uaglimaguanneunsndoundwiiannisldfenuies feghadumniinada CT scan Suazasdohiiasldsussdiiuannsgu
Jedpuddumduasunmdidwedldlimsu uwazdhsaulu root cause analysis (RCA) wilslaliiAnmnnisalsn

Uszaunisal ® | ecture/Topic

miﬁﬂui ® (ase-based learning
® Practice under supervision
® (ase conferences discussion
® Role modeling

nsUssiaiung ® Direct observation

® Competency assessment

® \Written exam

XXii




Most relevant ® Patient care
domains ® Medical knowledge
of competence ® Practice-based learning and improvement
® Interpersonal and communication skills

® Professionalism

® System-based practice

EPA8 &#319A101UN19AaEN ﬁumuaziwmwﬁngﬂu Lﬁaﬁwmms@uaﬁﬂw (Formulates clinical questions and retrieves evidence to advance patient care)

wenwlleannanuiiuivinsiarnsulananmnesedudifedunmdasnseninfmnudifyuemnisiseuimenuewandinsumsgeusutedndin
Description of . . 5 . 5 N . o2
#1199 VosnULBLarANITLINGRN WnndUseitnuagssaiamvinurlunsasiaumsedtinuasfumaseulalaglirnuiniannddisuaginsanseneg
the activity

N

Medioldeasannsaldninensndldednsqua duszdvsnm uwazUaendy

Levels of Activity

EAU 0 lanunsaadednmiferiunisquasnugtheldegaanzan sumsldansadumdeyalunsaisdiela
AU 1 o afumnuiigiunsguasnwtie Aumdeyalunsasinequasdnauetoyald

e aunsadenisnisimanzadlunsauagUlsiunsnensniiniglinisauvesenansdglinisineusy

LAY 2 o ahemanuingIiunsguainutie dAumdeyalunsmsisuasinavedoyals

o aunsadenisnisiuanzadlunisauadisfunsneinsiingldniswuziivesenansgglvinmstineusy

LAY 3 o ahmanuiigriunsauadnudie Aumdeyalunsansineg wasthauedayanliitenmuinszuiun1slun1siiau 1wuvh journal club
Wil clinical thinking skill

® musndenisnisimuzanigalunisauaiieduninensidlamenuies

AU 4 ®  IN538usNAATINVARUNRNOUTLY YNUATBTIAL YIIN1SIENBNANUYS ATUTINGIUNITIINT

xxiii




e 1laiTassruuAMMN ANUYABASELAINMNILINTTINIYAN

L1
Uszaunisal ® Case-based learning
= ¥
Matatg ®  Practice under supervision
® (Case conferences discussion

® Role modeling

NsUITLUUNA ® Direct observation

® Competency assessment

Most relevant ® Patient care
domains ® Medical knowledge
of competence ® Practice-based learning and improvement

® Professionalism

® System-based practice

EPA9 UszngRnuee1siiaaidn (Behaves professionally)

Description of Wosndv@nunnd i dniidnuueuanudede ianuddyuasasnsieggelunisguasnwuardaasuguamuscsze vy winddasfomiss

the activity 13399385550 VIO ANTIULAZNITHANIDDNAINY

Levels of Activity

AU 0 Liwansfsnaudnuarnginssuwidiv@nuazanudulioodn (erldseuaudnvaznginssuuidndnwasanuduiioondn ualdliuanseonuil
3
W)

AU 1 wanInaN Yz ANTINWAIT dnLarauduiioo@negrumunzay fail

®  p59mBLIAN

XXiv




o fmnuusznnAnarmsusenefigninEeuies

o mnusuiinveunaznsevtinfiennudifyvenisauaiie
o JnwAnuduvesthe

o  JHURMUNuALITYFTINYDENTU

o @

adnd SUadninvenulBILaYYORANUYIBTEAUANUVN AL

[ J
=%

= v

o ForUhadugudnan
® {INSRAUANBIINTTYA Wazlanseanag e zaiieliiinn1Tiansalegvasneasse
o InsShwssiuanuduiusimungauiugie waglieus e

o fpuonvnulareauIuALTIUANUOIB

¥ 2 e isfudail

o aumaufifnudusdwmmdluguzaundnvesiiumeid@inenlsogdfiuszansam
J¥6IU 3 e fisfudail

o aunsaufiRnuduidumdlugugdihfiumedd@inenldeediussdnsam
¥R 4 s isfudail

o aumnduuuvesiimvietihdiiiuszaunsaidosndilusuauduiiondn
Uszaunisal Case-based learning
miﬁfﬂui Practice under supervision

Case conferences discussion

Role modeling
nsUssiiung ® Direct observation

® Competency assessment
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Most relevant
domains

of competence

® Professionalism

Y
Yy 2

EPA10 szydaunwsasluszuunisineu uazaduayudausssy/Alisunisinuiniuany Yasadevesdiisuaznsuudsaifvy (Identifies system failure and

contributes to culture of safety and improvement)

Description of

the activity

nsnserinfannudfyvaINAumdeunnseuazadunsualudauianuianainseauiyana lUisssuTELUgUA LAz dRasa AN UaeRAY

Vo ILUAE N IRAUIBIANTTINTITEUUFUAINGY

Levels of Activity

AU 0 lansaszydoianaiaudingsiis personal error I (enafinii3sudlaens observe $dunndluvriintmenuidosiofamanuasransenudosie
walyleu g Um)
S¥AU 1 &30 identified personal error WU N1shUanaiin WuNRn %38 protocol An laglasumuuziuaydiemaoanisdunmg
JEHU 2 fnsmunueniuniued
®  AU1ININBNUANUEANAIILAZ LTI S FuNEuazumddvaslUldeg 1INz aNwa NN
o musamamRanaInInluTensIINeTEld WunausEIivieensiisduvesiing nisvedmsaaliign protocol w3 szezAdInIaTls
WY FegatunTnunssaTildminzanlaedwsin mammography Tu B-RADS 2 wiefiamuiiviantesnii 1 ﬂimaﬁﬂﬂ’mkjﬁmmﬂlﬁm
Haun@las)
JEHU 3 fmswauneuoafiuniueeil
o musauflunazquadielusuifeduanauasndvesthels Wy nmsszusdihedigndes msld protocol figndies maquadthedilasunis
A5IAN19598 MSUNENsRUSE nslasuSaduas MRI safety
° mms::mwmmaLLazﬁamiL'%Iaaﬁ%iﬂNa%ﬁEJLmﬁu@ﬂaa@iaLwaéﬁwaﬂsﬁlﬁé’wmmm
LAV 4 fmswaunauoafiuniueil
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13130 discuss ANEanaInkaznsquanitlun1sUssyula

Uszaunisad Practice under supervision

nsiseug Case conferences discussion
Role modeling

nsUsliuNg Direct observation

Competency assessment

Most relevant
domains

of competence

Medical knowledge

Patient care

Practice-based learning and improvement
Interpersonal skill and communication
Professionalism

System-based practice
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EPAs Milestones

EPAs 1t year | 2" year | 3™ year
EPA1 Collaborates as a team member of and interprofessional team 1 1 2 12|33
EPA2 Triages and Protocols Exams 0 1 1 2 3
EPA3 Interprets Examination and Prioritizes a Differential Diagnosis 0 1 1 2 3
EPA4 Communicates Diagnosis Imaging Findings 0 1 2 2 3
EPA5 Recommends Appropriate Next Step 0 1 2 | 2 3
EPA6 Obtains Informed Consent and Performs Diagnostic/ Interventional
Procedures ° : 210
EPA7 Manages Patient after Imaging and Procedures 1 1 213 3
EPA8 Formulates Clinical Questions and Retrieves Evidence to Advance Patient

1 1122 1]3]|3

Care
EPA9 Behave Professionally 1 1 2 12|33
EPA10 Identifies System Failure and Contributes to a Culture of
Safety and Improvement ° : : S
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MARUIN? 4 A35n15ENBUSH LaziuIN1INsUSTIEUNAnIU competency

WUNITAITHNDUTH Lazhunansusziliunaniy competency Tun1siseusaal

Y

1. Yinveuazianailun1susunagUle (Patient care)

o Y =} b4
RIVBNILIBUJ

A5n1silnausy

UININISUSSLAUNE

(1) inwelunsliausnuiiaziuugiin
(Consultation and recommendation)
AUNMINTINEIATIIN STFRaNTT
WaENISNWINNeSIE@Ine I dade Tuniy wie
Tsafivannvane Tiuwaunndanvduldegns
wanzanifudevsivesise T Saderuandu
@us‘iﬂmwuﬁugmmaami@LLaLLwaﬂﬁim
NTULAEATNN AUTEENTAN AU
Uaendy mnuidsauazuszlevivedihody

Wan

- sueAUelU conference VBINIAIVT LU

professionalism conference, emergency case

conference

- ANUHTRLUNITA905IMUILAI VDI 1A

- MsUsIEeTluInn medical radiation physics Wag

radiobiology/ enﬁpjmmﬁﬂl"ﬂﬂ

- Useillumaniy EPA
- Msdunan1slunisNsuf R34
- M3dunan1slu conference fA199U09

ARV

(2) Iinwelunisvelunansmudueey
(Obtaining informed consent) Tunséifivh
MIITINIEIA NS EINe B Radefiding
1% contrast agent NM15VRANIT LAEIBNNT

SNYINN9SIEINEINIRY

- ANUHTRLUNITA905I9MUIANUDIN1ATY)

- M3UTT197lUAT medical radiation physics uag

radiobiology/ emyjimmiﬂl”ﬂﬂ

- Usziiunany EPA

- MydananislunisnsufuRass
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a v

(3) TinwelunswieuuazguagUlienunsunis

[y o w

ASIINITY NISYNIARONIT AT F0N1STNWN

N1959@IneItdulaegamungay

- AnUfURlunsans a9 uen1AIn
- MsUsIEe5luIYN medical radiation physics tag
radiobiology/ 3¥1ysansvialy

- mMsusserglunialen

- UseLiiumanny EPA

- mMsdunan1slunisnsuf iRz

a v

(4) 9 nwelun1snsIAINUNITWNSNFaUT
WINTUIEUINNITATININIRY N1TVINFRaNIS
LALITNITINYINISIEINGIININY LATEIUTD

Tinsquasnuilesiu loegramungay

- AnUfURlunisans a9 uean1aIn
- MsUsIEeTluIn medical radiation physics tag
radiobiology/ 3¥1ysanvialy

- msusserglunialen

a wa

- Uszillunany EPA
- Msdunan1slunisNsuf R34

- MsapuUuR ACLS U1

- MSUTIEELAYRNUUR ACLS lnenmusunnerans

2. ANUInNeuTiEIneiladelunnsruuvessiimenslunienladusiiu uay lunnganiaunseings (Medical knowledge and technical skill)

Wdonsiseus

aa =2
A9N1SHNDUTU

LUINNNITUTLLUUNS

(1) fanudnugiuni
ANYIFARSNITWINNGNEILTD

Useyndldiun1senu Jasie

LAYIIPIUNANININIDYN9T I

- M3UTT18790lUAU medical radiation physics wag
radiobiology/ 3¥1ysani1svialy
- ANFUTTENYTIIV

- NIUTTYYUFUTNAVRINIAIY

- @8U MCQ U1 muvangns medical
radiation physics wa radiobiology/ 31
ysanmsiily

- Usziliunamy EPA

- MU AYBIN AT

(2) fianuinnuanunsaly
TN wazidervgluavnsea

AINY1IUINY

- 115U558185113%1 medical radiation physics wag
radiobiology/ 3¥1ysan1svialy

- MsusseluniAIv

- @U MCQ U1 munangns medical
radiation physics wa radiobiology/ %1

ysanm iy

XXX




- ueAuselu conference U83N1AIYT 19U professionalism
conference, emergency case conference , topic review,
interesting case conference Wag interdepartmental conference

- UnUHUAIUN1589959aMUIANUBIN1AIYILAZEINTT review

- @9U MCQ/ rapid report/short essay
YaneUn1sAne
- Usziiiuwany EPA

- Usgillu interdepartmental conference

S U19158 - porfolio
3. mMeiwuUTuUTImuesarn1teusINNsUUR (Practice-based leaming and improvement)
v Y a bl ad << a
Wtansiiews Wnstlneusy WINNINNSUTEIUNG

(1) Seuiuaziiudszaunisalle

AIEAULDIINNITUHUR

=%

- AnUURluNTa99599nIesN99 10901391

a

- Anugudlunmsasnsaanaudnisunndseaulgugi

Y

- UseLiiumanny EPA

a

- MydananislunisnsufuRase

(2) AMAUNITIVINIINITHNNE

wazganssaugula

- SUNTOUTUNTYINITYAINAUTUNNEANERS

~l¢un1seusuides good clinical practice MNAZLNNEAERS
- wnnduszsuseaiidedenues 1 5o

- fin151@ue proposal LarANUAINTADANIIITIUBINIAIY

- finsdnauedfeatuanysaliay oral presentation sia

AMEOUNTTUNTADUUDTAYDITIVING IR

- 1A5unsUsEuEUNaUAT8NN
ANEAUNITUNITABUVDIAVRITIYINE G U3

- un1sULEUD oral presentation U 3

(3) ANNVUNANULAZINUITY

NI NNE wazans1sgula

o a

- 1MNANTIU journal club

- ANYIAUAIINILAULDY

- UseLiiumanny EPA
- U5z UNNNTININEUNANUBAZIUITY

NSl journal club

XXXi




4. VinweU duius uazn13deans (Interpersonal and communication skills)

Widensiseus

Fn1sinausy

LUINNNTUTLLEUNS

(1) Foanslideyaunghewazeilaognedl

Useansnn leedwnmi wwisnnisanaula
[ q‘ = I~ % 1

wazdnAF3vasAN ULy Ll

. = N o an o aa

.N15FRE1SNEINUITNIIATIAINeTIEINeN

BPEbE!

i.~Msvelulanipnudugay

iil.NSERANSNLINUTDRANAR

¥ A (=1 3
ANMEUNINYDU ﬁi@L%G}ﬂ?iﬂﬁNWﬂ Useasn

- UnUHURIUN1589959NUILANVBINIATY)

- N5UI879511UA% medical radiation physics wag
radiobiology/ 3%’11%13m’1ﬂ’1517mﬂ

- MsUTIEElunIAIY

- seAuTelu conference ¥9911ATYT LU
professionalism conference, emergency case conference,
interesting case conference Wag interdepartmental

conference

- Useiiiuwanny EPA

- MsdananislunisnsufuRass

(2) Hoansliveyalagn1sTENUNANITATIY
Juenans (reports) w3adaea1an Auiiu

auaguamlaegiiussansam

=2

- UnUHTRIUN1589959ANUIBANVBINIATY

- AANITU study review

- ueAuselu conference U83n1AIYT 19U
professionalism conference, emergency case conference,
interesting case conference Wag interdepartmental

conference

- Uszrliunanny EPA

- Mydananislunisnisuifasaazain
W& report

- msdsefiuanananusias iy

ARV

(3) YnauadeyanUle wazefusedymla

1 = a a
281U UTLEANTA N

- InUiRlun1saensaavtiesnesueenndnn

- seAUT8lu conference 10IN1AIWN LT
professionalism conference, emergency case conference,
interesting case conference Wa¥ interdepartmental

conference

- Usgiilunaniy EPA
- MydananslunisnsufuRasasnis
ANTIUAINTIUANY NNIATVITATY

- Uszillu interdepartmental conference
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(4) MenennnuIkazyinuelilmeg

Y

Unfinwunme uazyaainsnensunme

T 9

- AnujuRlunisasnsrnthesneeeanimivuasduiibes
THwniinAnwuwnmefiunSeusinnaivn

- SmeAuTelu conference 19301ATYT LU
professionalism conference, emergency case conference,
interesting case conference Wag interdepartmental

conference

- UseLiiumanny EPA

- mMsdunan1slunisnsuf iz

(5) WunUsnwmazlie wuzinig $98
ANYNITIRUWALNNE TNANWILNNG LAy

UAAINTBU

- UnUHURIUN1589959NUILANVBINIATY

- ueAuselu conference U93n1AIYT 19U
professionalism conference, emergency case conference,
interesting case conference Wag interdepartmental

conference

- Usziliunany EPA

- MydananslunisNsuf RS

saa o v Y1

(6) AuyweaduRusA v uiugsmaun

[y} ¥ 1 a a a
seaulnog19fiusyansSan

- NnUHURIUN1389959NUIBANURINIATY]

- ueAuselu conference U83n1AIYT 19U
professionalism conference, emergency case conference,
interesting case conference Wa¥ interdepartmental

conference

- Usziiunany EPA
- MydananislunisnsufuRass
- NNSUTELIUINNANEI VT IUN DTN b

ARV
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5. fwginssuuiednTnwazauduiioanTn (Professionalism) wansliliudangAnssuuwiaion

' (%
a v

a
NAAIU

Widensiseus

Fn1sinausy

LUINNNISUTELEUNG

(1) 1ANETINATUTIT Uavlan

ARBUARBLUIY BYIRKTINII

DWWV Uagyuyy

- ussenelundngnssnvessidinetaaNwiaUsTnealeiv
ysanmiy
- ueiuselu conference U83n1AIYT 19U professionalism

conference

- [WTINRUTUMUVANGATAIVUA
- Uszlilunany EPA

- huuUseLiU professionalism

- M3dunan1sTunisNsuH iRz

- ANSUSEEUINNANANVITINN BN AT N IUAIAINN

2) fivinweaunlilamadia
(non-technical skills) way
ANUN90USNSIANISADIUNTA]

Anedaalaunyay

- nsussenglulasinmsdeasuuszaunisaliseuiiasannuuie
a

971N

- weiuselu conference U83n1AIYT 19U professionalism

conference

=2

- NnUHURLUN1389939NUIBANUBINIATY]

-1 15ulASINNG
- Useiiunany EPA
- huuUseLiiu professionalism

- MsdanAnIslun1INIsUGUR3

(3) fianuaulalls wazaiune
W lUgmnudugiseus
AOLUDINABATIM (continuing

professional development)

- Aurhmeanudmesueanludeiuselu conference vos
AP 19U professionalism conference, emergency case
conference, interesting case conference Way
interdepartmental conference

- ANINNUANY

- NSV study review

- Useillunaniy EPA

- huuUseiiiu professionalism

- mMsdananislunisn1sufuRassaznIsuaue
case review, topic review Wag conference fi14¢)
- Usgiiiu interdepartmental conference

- Porfolio
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ada | a o I~

(4) TRAUARNARDIT TN WAzl

(%)

WAARTNLlEIvSIEINeI Ny

Tmdulselovinnuseine

- ueiuselu conference U83N1AIYT 19U professionalism
conference

- UnUHURIUN1589959ANUILAIUBINIATY)

- nsusseneglulasinsdeasuuszaunisaliseuiiasannuuie

DTN

- Uszillunany EPA
- huuUsgLiU professionalism
- MsdananIslun1INIsUURS

- 1 157ulASINNS

(5) TANUSURATDUADINUN

TaSunaUnIng

- MUY AN NIUTEIUIUIRYIN seminar/topic review,
AaNssu conference M199UBINIATYY NTEUHAIUIALAZUBN
LAIIVNTNUAIINU TR

- AnUURluN9899599nIe6N99 10901391

- Useiliunaniy EPA

- portfolio

- hUUUsEIIU professionalism

- M3dunan1slunisnsufiRsaasnsuLaue
case review, topic review Wag conference m'NS]

- dUNAANNANTT report VBILNNGUTZINTIU

(6) AriladanaUsylevuvad

AU

- ueAuswlu conference U83IN1AIYT 1B professionalism
conference

- mavsseglulasimsduaduusyaunisaliseuduazanuuile

- Uszriiunannu EPA
- huuUseiiiu professionalism

- MydananislunisnsuuRass

81N - Wglasams
6. MIUHURNUAUTEUU (System-based practice)
Wdensiseus EEAREARGITEH WWINIMIUTZIIUNE

(1) ANusIuUsEUURRILIAMAIMN (quality

improvement) 135s@3nelaun

- M3UsIEeTlUANN medical radiation physics

wag radiobiology/ 3w 1ysaun1svaly

-1 157ulASINTS

- Useiiunany EPA

XXXV




i. nszUILMslunsMivguanuUasnfienieniu
¥4 (radliation safety) ariagtheuazyna g

ii. MIenugtEnisaivesaudes

iil. nszvrumslunsiduguanaznslfiaiesilo

LAY STUUATAUVANISANUSIEING1ININY

- Msussenglulaseinisdaaudszaumsalseuiiay
I~ =l a

ANULUUUBDBIYN

- MsuUssenelunIAIvn

- SupAUselu conference UBINIAITN LU

professionalism conference

- huuUseLiu professionalism

(2) MsNfUTEUUgUAMYBIUTEINA

- msustenglulasinmsdsasulsraunsaliseuiuag
< = =

AMULUUUDDIYNW

- SaupAuselu conference UBINIAIAN LU

professionalism conference

- 1 1571LASINNS
- Useriiunany EPA

- hUUUsEIU professionalism

(3) fianuuaziidusiulussuuinununInnis

auasnuUle

- msustenglulasinmsdaasusraunsaliseuiuag
< = =

AMULUUUDDIYNW

- SaupAUselu conference UBINIAIYN LU

professionalism conference

- 1570LASINNS
- Useriiunany EPA

- bUUUsEHIU professionalism

(4) TdnSwensguaInegamungay (cost
consciousness medicine) kagau1sausuLUasu
nsauasnuUeliiniuusuneensusnig

1571500 AR LINATFIIN AN

- msusteglulasinmsdsasussaunsaliseuiuag
< = =

AU UNBDD YN

- SaupAUselu conference UBINIAIN LU

professionalism conference

- 1 1571LASINNS
- Useriiunany EPA

- bUUUsEHIU professionalism

[

P9UNIAIVILINNINTTU SAIUNIRAAU T NNEUTLI VU5 AWAINTTUBALSUNSHNOUSUIAASUDIU SIUTIIATINTNEINISIUNTTYINGIU ANSANYIAUAIN

Ange Ll anaLN g duRDUNNIUTZINUY

XXXVi




AMARUINT 5 518a2188AV84 Pre-requisite IngussasAnisiieuiuasilomlaedavy vasusay

MieuuRau

(1) Cardiovascular-Thoracic (CVT) Radiology WHunaiavas 24 dUai

TumhetunmdUsgantuasilenalaujufiautasiouiniwmiuisdine (eniu

Ultrasound) Tiiendasiussuumaiumela szuuiilasazvasnden Tngazuwiadumie
UfTRnutenil
Mieeaey Pre-requisite Inqusvasdmaliouiuasilomlasdaay* nsUsEAiu
1) CVT g 1 itelfanunsassunedeust o3 wasmAdiAN1snsIa chest Formative
Radiology 1 film Tuvingingg) Exam
(V1) 2. anunsausziiununInadchest film wagdednrintunisuda Written Exam
6 dUm% nale (MCQ %39
3. gransnesuiedeusd Jevu Jesin warimadalunsnsae Rapid Report)
Chest CT 19 Competency
4. anansaesutenmund samdenormal variations finuldainnns Assessment
AN IE M UEIUYD M T BN AU
5. @11150ATITUAURAUARINNNTNTIAY chest film way CT
chest ¢
6. @1U1TNBTUIYNYITAITINGT WazNMRAUNANITIEINEIBS
aufinUnfAmasasendinulddes (szaufin)
7. @1115093U7 sign in chest radiographs finuvesls
2) CVT cvi1 1. gnansnesunedausd devu Fosiin uasmaialunisnsie CT Formative
Radiology 2 angiography Wa¥ Doppler ultrasound 1) Exam
(Cv2) 2. @N113085U1ENUNDEITINGT ez MRAUNANISS @ INeves Written Exam
6 dUnti aruRnUnifinulsveslunsenwasssuuiilanasvasnden (MCQ %39
(5zuTi1) Rapid Report)
3 dAnnsitlade Atadenlsalazdnaiun1TIdanenlsaaInaIw Competency
ﬁmﬂﬂamﬂmsmmma%“ﬁimmmmaﬂﬁaﬁwi’mﬂmmﬁisul"ﬂu Assessment
CViway CV2
3) CVT V2 1. anunsaesuedeust deviu dasiin uazmadelun1snTI Formative
Radiology 3 HRCT, CT pulmonary angiography, ultrasonography of chest, Exam
(CV3) coronary CTA uag cardiac CT 1) Written Exam
6 dUnY 2. @113085U18NNUNG WeBESTINGN LarnWRAUNANI9SE (MCQ %30

Ingnnsnsiatutelle
3. 81015005 UUNY1TEITING1VIANURAUNR MUST UL laiaan
LEDALAZNTNONTINULRENINTEAU 1 wilANdAeY (S2AU 2) Lag

U5S8N8NNRAUNANISS @ Inennnule

Rapid Report)
Competency

Assessment
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31nn193%ade auenlsalazdnainunisidanenlsnannan
RAUNAIINNNSNTIANS@Inessuumilavasndonlaynsisen
yiasnagmuiiszylilu cv3

4. Lﬁuﬂmwﬁﬂuwiuﬂﬁ%’masiLLasaaﬂqumsmmma%’ﬁﬁmm
STUUTMa0ALaDALAZYTNDNTUAIN0)

5. dinanutnglunsussersnmiauniniessd@ine nns
398 Lardna1nun1IRaLenlsAINNITATIANISIEING NI

onwiassgauiiszylilu Cvikascv2

4) VT
Radiology 4
(Cvd)

6 dUAN

CVv3

1. gnansnesunedausd devu Yes1in wazmadalunisasis MR
of the chest, Cardiac MRI uag MR angiographylﬁ

2. @1115085U18AMUNR WBEITIVYN WaznnRaUNAN9SE
Ingrannisnsialudella

3 Hnnsitade IauenlsanazdnaiaunisidausnlsnanaIw
RAUNAIINNNSATIANISI@IMessuumilaviaendonlaynsien
iasnanauitseylilu cva

4. 81113085 U1UNYBESTINGATANRAUNANSS SEINevDIAIN
Anundluszuumlonasadenuasnsiensiaiisudou (s 3)
1)

a.fineutiunglunisussenenmaaunfineed@inet nsiede
LagdndfunTItaunlsaTasEiU 1 uay 2 91nMASIMNeTed

WDV Ve oAEALaENTINTLARIGe

Formative
Exam

Written Exam
(MCQ %3
Rapid Report)
Competency

Assessment

(2) Abdominal Radiology unanvienun 24 dUa

Tumbheiunnduszartuazilonalalnujifuaziseuinunieinusedine (eniu

£
o Y 1 a

Ultrasound) 7A829890USUUNILAUDINNG FU NAULNALAEAUDU SeuUMBmutaany

be

1 a wa 1 (%

way szuvdunug lneazuvalumbeujiRnugesdil

mhegay Pre-requisite fnnUszasiniadoudiandonlnedandx nsUsEAiY

1) Abdominal | laidl 1. ielfausaedunedeUduanmaiinnisnsiamedsdiveves | 1. Formative
Radiology 1 Yosvinsdngiee) laun Exam
(AB1) 1.1. Plain film 2. Written Exam
6 dUn 1.2. Fluoroscopy; esophagography, upper Gl studies, small (MCQ %39

bowel series, barium enema, Hysterosalpingography, Rapid Report)

Cystography, Urethrography ey VCUG 3. Competency
1.3. IVP Assessment
1.4. CT
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Wialanunsaasurenmuni sulude normal variations iy
1H1NNNIATIMNTIFINYNVD TR 99T19RU
Weliien50nT33UANRAUNAAINATRTI9A9Y plain

radiographs, fluoroscopic studies wag CT

2) Abdominal | AB1 SEUIULaYRNHUNIIRATILAYRNLUUNNTATIINNSIEINYT vea Formative
Radiology 2 Y0 99Tlnc199) Exam
(AB2) WielfanunsaesuieneSaisinevesruinnaiiintuly Written Exam
6 dUa Fowipsfinuuss (s2ul) wazusserenwiaUnfinessd@inend (MCQ 38
WU Rapid Report)
Hnn19itiade Aauenlsauazdnainunisitanenlsnainnin Competency
AnunfannmInsiameadingwestesviosiinmamudisyy Assessment
1311 AB1
3) Abdominal | AB2 e lunsinassuareenuuunsnTIan1esa@iven Formative
Radiology 3 VYDITOWOIY AR Exam
(AB3) Wisaagnglunsussenenmiauniniesedine ns Written Exam
6 dUnu ady wazdnainunFItauenlsnszau 1 31nN15RTIANNTE (MCQ %38
3wmmmsziaaﬁawﬁmmqmmﬁlisﬂ*ﬂu AB1 Rapid Report)
WielfanunsaesuneneSaisinevesrnufinnaiiintuly Competency
Fewiesiinutiesninsedu 1 uallauddy (sedu 2) waz Assessment
UssEIEnINARUNANIS @ Imendiny
Wielfanunsaesuiedouduarinaiiansnsia MRl vestes
Vioatingiee
Seuiuarinilun1sdnasskaresniuunsngiv MRI vastadvios
wielanunsoeSuren muni normal variations wagms39u
ANRAUNAAINAIATITDIVDIAIY MR
4) Abdominal | AB3 dinauglunisussesainuniniessd@iven s Formative
Radiology 4 Fade uavdrasumidauenlsanessiu 1 uay 2 99005 Exam
(AB4) ATIAIN NNV VDA Written Exam
6 dUa v WinAnudunglun SIS TLaze8nwuUNSATIY MRI 203901 (MCQ %30

7199

Lﬂ'mmwm?wmzyiuawLLUamaﬂﬁmmﬁmﬁaqﬁw MRI
iielanunsneSunenesassinewesnuinunifiintuly
Fowiowiinfidudou (sefu 3) uazussenenmRauniniedsd

ANYNNU

Rapid Report)
Competency

Assessment

XXXiX




(3) Ultrasound 1umaivianua 16 e

Tumbheiunnduszartuasilonalalnujifnuuazseuilunsenaddisuasudana

Ultrasound 4wl grey-scale uaz Doppler (snviu ultrasound MSK uaziUaein) wenani

wingusgintnudaglailenalannujifauiasisouslunsasiauazivana ultrasound Tu

AUrenaimansuazuingine s nadviaimaniuazuiinyive Tnessuiadunie

UfTRnutenil
mhegagy Pre-requisite fmqusvasdmaiouuanilomlasdaay* nsUsEAiY
1) Ultrasound 1 | laidl WleiFeud uazanunsnosune wiadauazudnnisves Formative
(Us1) Ultrasound 1a%iln Grey-scale ez Doppler US Exam
5 dUai . Hndunisviinisesiadasuuananisngia Ultrasound Written Exam
asneSuen mund 3lUds normal variations fiwu (MCQ %39
Iaa1nn1smsa Ultrasound Rapid Report)
Welanunsonsaduanufinunfininnnsmsan Competency
Ultrasound Assessment
ausneSuneneSasTinevesnuAnUnfinuyes
(38AU1) UTTBNENNRRUNG Hnnnsitiade Adauenlsaas
IndUNITITALNLTAINAMRAUNADINNITATID
Ultrasound
2) Ultrasound 2 | US1 . dinerudiunglunisyhnsasasarularanisnsan Formative
(Us2) Ultrasound 11an13AT394UY Grey-scale way Doppler US Exam
5 dUan . diuanudunglunsitasenisauazdngisunsitouen Written Exam
T3ANNINARUNAINN15M3 Ultrasound (MCQ #5390
. AnInesuIENe EsIneveseuRaUnRTinuesnin Rapid Report)
520U 1 wadaudAny (S2AU 2) LarUITIENMRAUNA Competency
21nN1581599 Ultrasound Assessment
. WWEeuinsiuavuuana Ultrasound neuwsiaginen wiln
transvagina
. WWEeuinsiuasudana Ultrasound nsgdenans
ek
3) Ultrasound 3 | US2 dinaudglunisyhnsasakarularanisnsin Formative
(US3) Ultrasound TWn135398Uy Grey-scale way Doppler US Exam

6 dUn

o

Wuauduglunisidanenlsauazdnainunsidausn
TsAnAmEaUnAaINN1snsIa Ultrasound
A1U15085U18NYBAITINY1VBIANURAUNATNT UG

(52AU 3) LAZUITEIENINRAUNFIINN1T7TI9 Ultrasound

Written Exam
(MCQ vi3®

Rapid Report)
Competency

Assessment

x|




(4) Musculoskeletal (MSK) Radiology Funatimun 12 §Uani

TumheilunnduszardmasilonmalannujiRnuuasisouineiusdiveineites

[y v & A 1 [ 1 a wa 1 o &
NUNTEANLATUYD WasLUBLEDBDU IG‘IEJQZLL‘UQLUU‘VIU’JEJ‘UQUGN’WU?JE]EJ@QN

Miigee Pre-requisite fnqusvasdmauiuaniiomlasduayr nsuseidu
1) MSK Radiology 1 | laidl ileiFeudnsmsameadinewesnszgnuazouin Formative
(MK1) #1149 (plain radiograph, ultrasonography, CT) Exam
4 dUai iglifanunsaedunedoud dedunazmaiians Written Exam
75233 plain radiograph ‘Uaﬂﬂizaml,az'ﬂ'a (MCQ %50
Lﬁaiﬁmnmaa%uwwm%a%ﬁmwmms@ﬂLLazGﬁ'a Rapid Report)
ielanunsoeSunennuniives spines, pelvis waz Competency
upper and lower extremities ielwanuse Assessment
AFITUAURAUNFIINAITNTIVAIY plain
radiograph
Hnn19itiade Aauenlsauazdnainunisitanenlsn
PMNAMAAUNFINN5ATIIplain radiographs Ua4
nszgnuazdonuiiszyly
2) MSK Radiology 2 | MK1 Wiolwannsaesuiedousd Yoruuazinadianis Formative
(MK2) nsRneTiEineweinsegnuasdevingieg laun Exam

4 dUa

1.1 Plain film

1.2 Ultrasonography

1.3 CT

1.4 MRI
ileltanansneBunenesaisinevesnszgn (bone
metabolism and calcium homeostasis)
wielwanusaesuienimund 5ulUds normal
variations finulgannisasaanissdinenves
ns¥anuazdavIeny
dinanudhunglunisusserenminuniniesed
e Mty wardnarsunisitanenlsasesiu 1
INMIATIINNSF N V0INTEANWALTD maﬁisz‘uq
14w MK1
wieliaunsansiadunasussenenminuniivned
%mmﬁﬁm%ﬂumz@ﬂLLazsﬁ’amﬂmimqwﬁm’N6‘]
Fraduiinutesninsedu 1 uafianuddry (sedu 2)

miiszylilu Mk2

Written Exam
(MCQ 30

Rapid Report)
Competency

Assessment

xli




Seuiuasdnlansdinassuazeenuuun1sngia MR

VDINTEANUAT VD
Winlaunsaes Ut NUNRLAEATIITUAINY

HAUNAIINNINTIA MRINTEQNUALTD

Winliaunsnesunevaustkasinalnn1snsia MR

3) MSK Radiology 3 MK2 1. Formative
(MK3) YoInIEONUartauas MR arthrogram Exam
4 §Ua i ielianansaesnuuukazUSuUasuprotocolvas 2. Written Exam
N19619533 MRI Gumﬂﬁz@ml,awﬁ'a (MCQ %39
LﬁumwﬁwmaﬂumiLLUamamimnﬂiz@mLawﬁa Rapid Report)
A28 MR 3. Competency
WnAnugngylunsussenenwanunfini«Sa Assessment
g1 MINeds wardadsumsiftausnlsarisesu
1 4ag 2 IINNIATIAINNTIEINY1VBINTEYNUALTD
AR
ielianunsausseneamRaunvnedsdivendinulu
nszgnuazderiiniidudou (sesu 3)
(5) Neuroradiology, head and neck Radiology Hunaimun 12 e
TumhetwmdussdiuaeilenaldiinufifnuuasFoudmenuiadine (n
Ultrasound) Tiiendasiuszuutszam ludunds wazdrufsuvsuazdine tnsazuvadumie
UfTReutesdsil
mhegay Pre-requisite fnquszasinandoudiandonlasdany> nsUsEiu
1) Neuro, 1aid 1. wiel¥anunsoesunendnmsveanaiinnisngia Formative Exam

head and neck
Radiology 1 (NH1)
4 dUanvi

MeSedimevessruuUseam ldunas Asve uay
ame winr199 len plain radiography, CT, MRI,
myelogram, sialogram and sonogram

2. Positioning in plain radiography

3. 138U3N159nasILareankuu (protocol) N3
ASIAMSSs@InewessruuUsram lvdunds Aswe
wazdAe Ha CT wae MRI

4 FoufuagilindunisianisiferiuaaUasndy
TunsloSaduavansiused

5. Wislanunsaesurenmunisiluiis normal
variations finulgannnisesaamessdineves

syuuUsean ldunas Asye wazaine 9199u

Written Exam
(MCQ %39 Rapid
Report)
Competency

Assessment

xlii




6. Wiaha1U15085UNBNYSASTINYUBIAIY
anunAninduluszvulszaminilaudiAgyias
NUUBY (5¥AUL) LATUTTENUANRAUNANIGSE

Iensmindadouenlsainuly plain

radiography tag CT of the Brain 16

2)

Neuro,
head and neck
Radiology 2 (NH2)

a4 ge

NH1

1. Andunsdnassiazeoniuy (protocol) N1g
ATIANNSIEInewessruUUsram ludunds Aswe
wagdne s CT wag MR

2. lelanunsaeSutenen3assieIvesny
AnUnAmAsTulussuuUssamiinutosninsesu 1
usisimUAIALY (32U 2) LaZUIIBIBNIMNEAUNA
mMesdimenudfdedowenisadinuly plain
radiography uag CT of the Brain 1]

3. Wialia 115085 UNeNYBESTINY1VBIAIY

' P
ad a =

RaunAnnedulusruuUszam ladunas Aswey
wazdae AiflnudAuaznutes (seul) was
UTIPANRAUNANISS sEInesIud i dadsen
Tsafinulu plain radiography , CT of the Head
and Neck, CT of the spine, MRI of the brain
uay MRI of the spine 1¢1

Formative Exam
Written Exam
(MCQ %39 Rapid
Report)
Competency

Assessment

3)

Neuro,
head and neck
Radiology 3 (NH3)

a4 dUan

NH2

1. NALE YN TTRATTLAZOBNKUY
(protocol) NMIATIINNTIEIMEVRITTUUUTZAM
Tuduvds Aswy wazdme 119 CT wag MR

2. ilelWanunsaosuteneniassingvesny
AaunAmAstUlusTUUsTamATUSeu (sedu 3)
LAz UIIEAMNAAUN AN @I TR I TadY
wonlsaiinuly plain radiography Wag CT of
the Brain 1@

3. WiolfaunsaeSuteneSassivenvesay
AnunAmAstulussuuUszam lodunds Aswe
wavane finutiosninseiu 1 ualaudidey
(5¥AU 2) WaTUIITWANRAAUNANISSIE@INe
suddifadousnlsaiinuly plain radiography ,
CT of the Head and Neck, CT of the spine, MRI
of the brain waz MRI of the spine 141

4. Wialia1u15085UNeNeSASTINYUBIAIY

' v
aad a =

RaunATinTulussuLUsYE™ Idunde Asvey

Formative Exam
Written Exam
(MCQ %39 Rapid
Report)
Competency

Assessment

xliii




wazdae AiflnudAyuaznutes (seul) uay
UTT91LAMEAUNANTIEINEN DI dadeLen
Tsafinuly Advanced CT Imaging, Advanced MR
Imaging, MRI of the Head and Neck, Myelogram

and/or CT myelogram, Sialogram ag

Sonogram of the Neck

(6) Pediatric Radiology \Juaisviun 12 &av

a wa

TumbeiunnduszarimuagilemdldinujiRnuuasseuiniwinused@inelugUiesdn

(%

Tngazuvadumheufifaudes sl

YYD

Pre-requisite

ogUszasdnisiseuiwaviilominedauy

ANSUTZLIU

1)

Pediatric
Radiology 1
(PD1)

4 dUa

Sews wagindunisly AuauUsuusiduasnis
JasiusedludUaedn
iolFanunsaesunedousduasimadinnisnsianeded
Anen lawa

2.1. Plain film

2.2. Fluoroscopic study %ﬁﬂ@hﬂﬂmﬂuéﬂaﬂlﬁﬂ
2.3, IVP

2.4. US

25. CT
Seuiuarindun1sdnassiarosniuunsnsIanesed
elugaean

wielaunsaesunenimund saluis normal
development Lag variations Finuldannnnsmsaam
Sedinen
ielifausaesuienesassinewesnnuinUnii
wuveglufthein (svAul) warussenenminund
e§a@ineiing
wielifaunsansrduauRaunfisnnnisnsaase
plain radiographs, fluoroscopic studies wag CT

Soudnisdeansiuiunases viiegnAveUaewin

Formative Exam
Written Exam
(MCQ %39 Rapid
Report)
Competency

Assessment

2)

Pediatric
Radiology 2
(PD2)

4 dUan

PD1

winAugwglunisly AuanUsuIuTEuasnis
YasiussdludUaedn
wielianunsneSunedeusinasinaian1sngia MRI lu

AUaeLin

Formative Exam
Written Exam
(MCQ %39 Rapid
Report)

xliv




A5IRLNLTAINAINRAUNAINNNTATIIN9S9E
e
diuanugnglunisdeansivdunases visgRves

fUaewin

dinausunglunsdnassuaresnuuun1snsanie | 3. Competency
Sedvenlughedn Assessment
WielanusneSuneneSaisine1vesninufinundi

wulidves usliaudAty (52AU2) LazussesnIn

AnunfvneSad@inendiny

Hnn19itiade Adauenlsauazdnainunisitatenlse
ANNNRAUAFIINNITATIINWTIE NN
Wnnnudinglunsdeamsiuiunases viegnives

AUaewin

wnnnaduglunsld musiUinuiiduazns 1. Formative Exam
JasiusedludUaedn 2. Written Exam
WinaugglunsnassLareeNUUNITNTIANIS (MCQ #39 Rapid
SedineludUaedin Report)

3) Pediatric WiolanusneSunenesaisinevesnnufinunfvda | 3. Competency
Radiology 3 fidudou (seu3) wazusseranmiauniniadsdine Assessment
(PD3) 2 finy
4 §Uani dinauguglunisiteds Sauenlsauardnddiu

(7) Interventional Radiology(Body ez Neuro) Funaimun 10 §Uai

Tumbheilunnduszartuasilonalalnujifnuuwaziseuineinusdsusnuily

JunouR13e urasiilenialandunanisel wazaievin Procedure fugnuitlifiaududou

TngazuvadumheufiRnugosdsil

WYY

Pre-requisite

gUszasdnsiSeuiasiilomlagdauuy

ANSUTTLIU

1) Interventional
Radiology 1
(IR1)

2 dUm

Laid

wielianunsnesuiedeusd wala wargunsainldlunis

avvauazyhiRnsRselul

1.1. Aortogram, peripheral and visceral arteriogram
1.2. Cholangiography

1.3. Abscess and collection drainage

1.4. Percutaneous biopsy under image guidance
iielanunsneduteninuni Taulugs normal
variations 7inul§1nn150 379 Aortogram, peripheral,

visceral arteriogram 8¢ cholangopgram

Formative Exam
Written Exam
(MCQ %38 Rapid
Report)
Competency

Assessment

xlv




Seuimadniunsvennudugedlumnsianay
ANTIUNITNTIV VSEVIIRANITMNeTaEINeN
SeuINIALaUIBNaRIMIRANIT N1INTIRTULATY LA

dtheilafinnizunsndeou

2)

Interventional
Radiology 2
(IR2)

4 dp

R1

dielansnesuiedeusd ada warqunsaifllung
I e itio]

1.1. Cerebral angiogram

1.2. Spinal angiogram

wielianansaeSuen nund sauluis normal
variations finul#a1nn15¢579 cerebral wae spinal
angiogram

Boumeivinanssziui 1
ielianusoeSunenedassivevesruinunfiviny
Uae (seaul) wasfinuliues usddty (sedu 2) way
UssIEnNARUNANIS @ InenTiny

Hnn19itiade Aanenlsauazdnainunisitanenlsn
IINNINEAUNFHIINN1TMTID Aortogram, peripheral,
visceral arteriogram ez cholangopgram
dinaudglunsnisaudunisveruiusesly
NMINTIATANTUNIINTID WIDYIARANITNITIEINeN

nsguaiUlgnavivinansuasiiloinn1zunsndeu

Formative Exam
Written Exam
(MCQ %39 Rapid
Report)
Competency

Assessment

3)

Interventional
Radiology 3
(IR3)

4 §o

IR2

Winanudunglunsyhinanmssedud 1
Bouideuduanmainvasnimiianmssduil 2 way
3

ielianinsneSunenesaisinevesnnuinunidi
Fudfou (5iU3) wazussEnnmRaUNANeS @ iviend
WU

Winanudunglunsiteds Fauenlsauasdndia
AMTIRENLIANMNANRAUNRAINNITATIV Aortogram,
peripheral, visceral arteriogram Lai¢ cholangopgram
Hnn19idady Adauenlsauazdnainunisitanenlsa
INANEAUNFIINN1TMIID cerebral Lag spinal
angiogram

dinaudglunsduiun1snsa cerebral wax

spinal angiogram

Formative Exam
Written Exam
(MCQ %39 Rapid
Report)
Competency

Assessment

xlvi




WaAudglunisadunisveanuduseulunis
ATIAEANTUNITNTIY VTOVIERONITNISSIE I

mi@LLaQﬂaWé’qﬁ’]ﬁmamimmﬁaLﬁmmammﬂ%@u

(8) Breast Radiology Funatimun 8 §Ua

a wva a o/

a 14

TumheilunnduszarimasilonmalannujiRnuuasisouinieiusdiveineites

Y & =~ Y v o ¢ A ° & av oA
ULATUN 5'33J'1/N‘033JI@ﬂ']ﬁ1@LGU']aQLﬂG]ﬂ’ﬁﬁJ Vﬁ@ﬁﬁuzﬂ'ﬁ'ﬂq Procedure ‘Wug']u%lllllﬂ'mll

o

stereotactic guided intervention udu Ingazuusdunieufifnugessail

Utfouliy US guided biopsy 484 breast mass wagldi3euin13yi procedure Nty

mhegay Pre-requisite finUszasiniadouiuaniominedayy* nsUsEAiY
1) Breast aid] 1. ielinsuisnieiniamansvondnu (anatomy of Formative
Radiology 1 the breast) wAgHAILINITVBUAULANUY IR Exam
(BR1) (development and revolutions of the breast) Written Exam
4 da 2. yusaresueicleus Yevhumeadauazyin (MCQ %39
(positioning) U84NIIMTIAINSTIEMEVBIAIUL TAuA Rapid Report)
screening mammography, diagnostic mammosgraphy Competency
e ultrasonography Assessment
3. NIULAZESUIBAY BIRADS lexicon muﬁqmmsaaw
BIRADS category lulsaitugiuiinutes (swuil 1) 16
2) Breast BR1 1. amnsnesnuuunsnsamsssdivenesdnuuiuguld Formative
Radiology 2 pgMLITAN WaraadneRNRUUYINISATI LAY Exam
(BR2) (positioning/lunsaifisnduls Written Exam
2 dUani 2. musaresuneicleus Yerhumaiiauay protocol (MCQ %39
N15M529 MRI 909L61UY Rapid Report)
3. I¥msitedouaritedousnlsanufinunfiveadium sia Competency
nuiiwulden (szuil 1) wazngalsafidudeunnniy Assessment
(5393'1117‘ 2) imﬁ'&mmmaqﬂ BIRADS category laveng
QnAg
3) Breast BR2 1. dinarnudinglunisesnuuunsnsaamnesad@ivensn Formative
Radiology 3 un Teiln screening and diagnostic mammography, Exam
(BR3) ultrasonography and MRI of the breast Written Exam
2 doi 2. Vukaresueideud devuuazmaiianisvin (MCQ %39

Wnon1anessd@ineveaiu o
- Ultrasound guide aspiration
- Ultrasound guide core needle biopsy

- Wire localization

Rapid Report)
Competency

Assessment

xlvii




- Stereotactic biopsy

- Ductography
Tinsitadouazifadouenlsaruinunfveadiuu Tu
naulsafidudouanntu (sedufl 2 uay 3) sataananen

a3U BIRADS category liiagiagnsias

(9) Radiology Consultation tJunaviaun 12 §Uasi

Tumheiunnduszartuasilonalalnujifnuwaziseuinuneinusdiveives

AUaenmzandu (enviudUlennuas Orthopedics) Fvazldisausnissusndeyanispdiiniiie

AnAUlAEDNN1TNITIINIISIEINNNLEAY FIUNIPARDUTLAUINUNULNNELINVDI 950

&Y 1

bNNYHEINTI

Y

1 < 1 a wa 1 % dy
WU UUNLIBU URTUE DAY

TuN139189URaN1301599 Wiemudugasdulselevilunssnuidiae lneas

mheday Pre-requisite 5’mqﬂismﬁmiL'%ﬂu%:LLazLﬁamImﬂé’m.ﬁuﬂ* MsUsEdiu
1) Radiology CV1 uag 2 . mmma%mawm%a%'ﬁwm‘uaﬂmwgﬂLauﬁwuﬂaa NIDNU Formative
Consultation 1 | AB1 uag 2 HosuadaudAey (SzAU 1 uazsziu 2) Exam
(RC1) UST, MK1, . @U1TAUTTEINNRAUNAIINAIATID IEN15IRR/N15310 Competency
6 dUA NH1, PD1, LENLSALALINANNUNISILILYNLTAINANRAUNRINNAS Assessment
IR1, BR1 AgIalel
teysannisanuilunnguiennldlunisdaduladen
imaging modalities N133AATILAZEBNKUUNITATIVT
mmsauﬁumfszqmaummﬂﬂ’;waﬁ?u‘?] uazLUaNan13mII9
. iediuanuanusadunisieansiuwmdmaunnn lunis
FnusTRiuiy wazseonumenain sauludinssenu
NaNsATITRILUUUINUA LAY MSaeNHaT Y
. dieflndunisvhauegsdioandn
 ilefndunsufRaunassuu (System-based practice)
Tugueingg Wy nsguannuUasnsisveiie Lazauniy
Uaensduainsd msthanuiBesssuvasisuguuesusyine
uay cost-consciousness ulglunsanauladon imaging
modalities tJufuy
2) Radiology CV3, AB3, . mmﬁﬂa%mUwaﬁﬁﬁmwmmwgﬂLﬁuﬁﬁmm%’uﬁau Formative
Consultation 2 | US2, MK2, (58AU 3) Exam
(RC2) NH2, PD2, . Lﬁmwuuﬁﬂwziu%a 2-6 Tuniay RC1 Competency
6 dUn IR2, BR2 Assessment

xlviii




(10) Radiation Oncology/Oncologic Imaging Lﬁunmﬁwm 4 §Uansi
TumhetwmdusgsiuasilenmaldfinufoinunasSoudmeiuunss
A1 MISNINzEEITA199n195a 3N N13IRUNTT LSS e
Uszendldlunsulananisesamssidineiifendesdifosnadiuszananmanniy
(11) Nuclear Medicine/Oncologic Imaging Lﬁunmﬁgﬂwm 4 §avi
TumhetumdussaiuasilonaldinufifnuuasFoumenuny
mam%ﬁ’al,ﬂﬁﬂﬁf%guﬁugm nann1skazn1wUana hybrid imaging %199 1 PET/CT
%38 PET/MR saulufiansdnunyssendldnanisnsianiesedimeuwdanasiuiu
N13RTNNEUNTAIANTTNATYS
(12) Selective Radiology unaniavan 6 dUanei
Tumbedunmduszrdmedlondlfidenufdhnuluavdosnedsdine,
Iedeiinuesala visepnmenuiuazUssaunsaliaiy Tnsanuisaiaziden
Anwilulsanenuiasssumansindunssiesd vdean1Tuduils
(13) Free Elective Wumamionun 8 §Uni
Tumheiumdusgsiasilonaldidenfifieu wiemaruiuas
Uszaumsaliiuinlugusinelnglisiniesdeadumedusd@ineindy ene
Huanuivuwnduruadusdu nmandgnidu Lemanfinsauaynsnluasss
Husu vieenaduaviduniiedestunisunmg wagansisaguvioansatiim
Uszgnaldiumsvihauluewealigu waluladansaumna ngrangnisunng
AITYgMARTaNsNIaY MIUTILazmsiansaudsadusiu lasannsaiiay
Fondnwilulsmeunasssumansadumsuiosh viseaoudufldnslusazuen
Usene
(18) SDL and Research Period {unaiiamun 4 dUansh
HuthsnafiumduszdthuaglalemalumsiSeuiuasyiidosmenuesiag

LigpeufuRauluniesiieg

xlix



nMsufiRnuvesanndUseiriuasuiadugisssezialae sz

&
PNU

SEAUTUN 1

SEAUTUT 2

SEAUTUT 3

FEAUNISHNBUTY o o . .
(52 dumviusn) (52 dumsianun) (ndaan 104 duaidunuly)
1) CTV Radiology 4 (CV4)
1) CTV Radiology 3 (CV3)
1) CTV Radiology 1 wag 2 (CV1 2) Abdominal Radiology 4
2) Abdominal Radiology 3 (AB3)
and 2) (AB4)
3) Ultrasound 2 (US2)
2) Abdominal Radiology 1 W@y 3) Ultrasound 3 (US3)
4) MSK Radiology 2 (MK2)
2 (AB1 and 2) 4) MSK Radiology 3 (MK3)
5) Neuroradiology, head and neck
3) Ultrasound 1 (US1) 5) Neuroradiology, head and
Radiology 2 (NH2)
4) MSK Radiology 1 (MK1) neck Radiology 3 (NH3)
6) Pediatric Radiology 2 (PD2)
5) Neuroradiology, head and 6) Pediatric Radiology 3 (PD3)
7) Interventional Radiology (Body
D neck Radiology 1 (NH1) 7) Interventional Radiology
NUIPUHUAIY waz Neuro) 2 (IR2)
6) Pediatric Radiology 1 (PD1) (Body wag Neuro) 3 (IR3)
8) Breast Radiology 2 (BR2)
7) Interventional Radiology 8) Breast Radiology 3 (BR3)
9) Radiology Consultation 1 (RC1)
(Body) 1 (IR1) 9) Radiology Consultation 2
10) Nuclear Medicine/Oncologic
8) Breast Radiology 1 (BR1) (RC2)
Imaging (NM)
9) Radiation Oncology/ . . | 10)Selective Radiology (4
11) Selective Radiology (2 d@Un1) Y.
Oncologic Imaging (RT) . dUnn)
12) Free Elective (4 d@Un1v) v .
10) SDL and Research Period (1 11)Free Elective (4 d@Un4)

AUnnan)

13) SDL and Research Period (1

#Uanan)

12)SDL and Research Period (2

FUnn9i)




MAKUINT 6 e vasndngasmuiuas1¥Ing1desedunndurisusenalng

& a ¢ ¢l o ¥ o o o
1. ﬂ’amgwug’]uwﬁa?w&ﬁﬂ’]amﬂ’liLLWVIEJVILﬂEI’J?JanVINNa

a. Medical radiation physics

1. Basic Radiation Physics

B1 Basic Nuclear Physics (2 hours)

1.
2.
3.

8.

Atomic mass and energy units: Electron volt (eV) and atomic mass unit (amu)
Electromagnetic radiation
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
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
Nomenclature: Nuclides, isobars, isotopes, isotones, isomers
Radioactive decay:
6.1 Decay schemes
6.2 Decay characteristics and symbols
Mathematics of radioactive decay:
7.1 Physical half-life biological half-life, effective half-life
7.2 Average life
7.3 Parent-daughter relationship

Units of activity: Curie and Becquerel, specific activity

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

1.

2.

3.

Photon interactions
1.1 Photoelectric interaction
1.2 Compton interaction
1.3 Pair Production
Probability for each interaction
2.1 Cross section
2.2 Factors affected each interaction
Importance of interaction related to radiation works
3.1 Radiation diagnostic
3.2 Radiation Therapy

3.3 Nuclear medicine



4.
5.
6.

lonizing Radiation
Interaction of electron with matter

Parameter related to particle energy loss

B3 Radiation quantities and units (1 hour)

1.

2
3
a
5.
6
-
8
9

lonization

lonizing radiation

Nuclide

Energy deposition event

Measurement of radiation

Exposure

Kerma

Quantities of dose using in radiation protection

Radioactivity

10. Exposure rate from gamma emitters

B4 Production of X-rays (1 hour)

1.

8.

N R LN

Bremsstrahlung

X — ray spectra

Characteristic x-rays

X-ray beam quality and quantity

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

X-ray circuit waveform

B5 Quality of X- rays (1 hour)

—_

9.

2
3
q
5.
6
;
8

The quality of x rays

Half value layer

Spectral distribution of x rays
Effect of filters on x ray beam
Measurement of half-value layer
Exponential attenuation
Equivalent photon energy
Energy and wave length of x rays

Hard and soft x rays

B6 Radiation dosimetry system (1 hour)

1.

lonization chamber

1.1 lonization method



1.2 Free air chamber
1.3 Thimble chamber
1.3.1 Condenser chamber
1.3.2 Farmer chamber
1.3.3  Special chamber
- Extrapolation chamber
- Parallel plate chamber
1.4 Environmental conditions
1.5 Type of ionization chambers
1.5.1 Pulse type ionization chamber
1.5.2 Current type ionization chamber
- lonization chamber
- Proportional counter
- Geiger Mueller counter
2. Colorimetry
3. Chemical dosimetry
4. Film dosimeter
4.1 Film components
4.2 Latent image
4.3 Optical density
4.4 Advantage
4.5 Disadvantage
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



a.

5.

- Storage devices
- Communication network (bus)
- Digital images
Computer vision
- Mammography
- Chest x-rays
Computer assisted radiation therapy
- Treatment planning system
- Digital reconstructed radiographs

- Online portal images

B8 Diagnostic X-ray equipment (2 hour)

1.

v o N o R LD
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Direct and alternation current
Single-phase and three-phase circuits
High voltage circuit

Control panel components

Backup timer

High voltage components

High frequency circuits

Tube housing and envelope

Cathode

. 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

20.

Tube life and warm-up procedures

B9 Screen film radiograph (1 hour)

1.
2.
3.

Radiographic film

X-ray film processing

Intensifying screen and fluorescence screen

liv



B10 Fluoroscopy (1 hour)
1. Introduction to fluoroscopy and radiography.

1.1 Meaning

1.2 Basic principle of the production of fluoroscopic and radiographic imaging

2. X-ray machines
2.1 Composition of general or conventional radiographic machine
- X-ray tube
- Beam limiting devices
- Tube support
- High tension cable
- High tension generator and circuit
- Control tube or panel
- X-ray table

2.2 Composition of general or conventional fluoroscopic machine.

X-ray tube

X-ray tube carriage and screen holder

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



S

CT Numbers

Contrast resolution

Spiral CT scanning

Radiation dose from CT scanning

Radiation safety for radiation personals

B12 MRI (1 hour)

1.

2
3
4.
5
6

Principle of MRI

MR instrumentation

Basic MR pulse sequences (spin echo and gradient echo)
Type of MR images ( Tlw, T2w, PDw images)
Suppression and cancellation techniques

Safety

B13 Radiotherapy equipment (1 hour)

Basic principles and operations of radiotherapy equipment

1.

9.

G N o B LN

Kilovoltage units

Co-60

Linear accelerator

Simulator

CT simulator

Treatment planning system
Fabrication of treatment aids
Respiratory gating

Portal imaging

B14 Introduction in radiopharmaceuticals (1 hour)

1.

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

Design and production
1.1 Design characteristics of radiopharmaceuticals
1.2 Production of radionuclides

1.3 Radionuclide generators

1.4 Molybdenum-99 / Technetium-99m generator system

1.5 Technetium radiopharmaceuticals

1.6 Other single photon agents

1.7 Radiopharmaceuticals for positron emission tomography

1.8 Mechanism of localization

Gamma camera
1.1 Components of gamma camera

1.2 Principles of operation

Ivi



2.

3.

1.3 Digital camera

1.4 Performance parameters of gamma camera

1.5 Quality control of gammma camera

Digital imaging system, SPECT, PET, and QC

2.1 Computing terminology and the function of major hardware
components of digital computer used in nuclear medicine

2.2 The representation and storage of numbers and images in digital
computer

2.3 The capabilities and operation of the gamma camera/computer
interface (A/D converter)

2.4 Digital imaging in NM system

2.5 Matrix mode of SPECT

2.6 Physical basis of SPECT

2.7 SPECT acquisition and reconstruction technique

2.8 SPECT filters

2.9 SPECT quality assurance

2.10 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

B16 Bone density measurement (1 hour)

1.

2
3
q
5.
6
;
8
9

10.
11
12.

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

Ivii



B17 Radiation protection in diagnostic radiology (1 hour)
1. Basic principles of radiation protection
Reduction of radiation exposure of the staff: time, distance, shielding
Reduction of radiation dose to the patient
Effective dose
Regulations, equipment regulations
Radiation detectors

Natural background radiation

@ N o kR

Proper radiological technique in diagnostic imaging
B18 Radiation protection in Nuclear Medicine (1 hour)

1. Hazards from radioactive unsealed source
Maximum permissible body burden, MPBB
Maximum permissible concentration, MPC
Hot lab design
Rules and regulation in the hot lab
Hot lab monitoring
Storage of radioactive materials

Accidents

v o N o R LD

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

Iviii



3. Responsibility of the technical officer
4. Radiation application for radiation worker, step for application and the use of
standard forms
1.2 Physics of Diagnostic Radiology
D1 Introduction to radiographic technique (1 hour)
1. Parameters related to radiographic image quality (e.g. KV, mAs, FFD, OFD, FOV,
Object thickness)
D2 Digital Imaging (1 hour)
1. Basic principle of digital imaging
- CR
- DR
- DSA
- 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
Axial and lateral resolution
Ultrasound instrument
Doppler ultrasound

Tissue Harmonic

G N o oA LN

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)

lix



4. Techniques of cardiac MR
5. Methods in functional brain MRl (Diffusion, Perfusion, BOLD)

D8 PACS (1 hour)

—_

Basic Principle in PACS
2. PACS connection

3. DICOM Format
a

Storage

D9 Concepts of image quality (1 hour)

1.3 Physics of Nuclear Medicine (N1-N5)

N1
N2
N3
N4
N5

Radiopharmaceuticals

Radiation detection systems in nuclear medicine
Radionuclide counting statistics

Internal radiation medicine

Radioimmunoassay and related procedures

1.4 Physics of Radiation Therapy (T1 - T7)

T1
T2
T3
T4
T5
T6
T7

Photon beams

Electron and particle beams

Radiation therapy treatment planning
Brachytherapy

Advanced in radiotherapy

Quiality assurance/quality control in radiotherapy

image guided radiotherapy

Radiobiology
Lecture hour
Basic Molecular Cell Biology 3
Basic concepts in molecular cell biology
Molecular techniques in Radiobiology
1. Basic Radiation Biology 10
Molecular aspects of radiobiology
Action of ionizing radiation on cells
Molecular response to radiation action
2. Biological basis of radiotherapy
Proliferation kinetics and normal organ response
Tumor growth kinetics and tumor organ response

Analysis of cell survival curve



Five R’s in radiotherapy

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

Ixi
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1. Cardiovascular-Thoracic Radiology

SEAUTUN 1

Cardiovascular-Thoracic 1: (CVT 1) 6 wks

Pre-requisite

None

Wam

Imaging Modalities

1. Plain film

2. CT

Mandatory Knowledge

1. Imaging methods and positioning

2. Indications, contraindications, limitation, and possible complications of each modality

3. Normal anatomy and common variations of

a.

b.

g.
h.

Airway

Bronchopulmonary segments, lobe, second pulmonary lobule, acinus
Pleura, fissure, lines, recess and stripes

Mediastinum, hilum and esophalus

Heart, pulmonary vessels, aorta and its major branches

Vena cava

Diaphragm

Chest wall

4. Normal pulmonary vasculature on conventional chest radiographs

5. Pattern of normal and abnormal pulmonary vasculature on chest radiographs

6. Signs in chest radiographs

6.1 Air bronchogram sign

Ixii



6.2 Air crescent sign

6.3 Bulging fissure sign

6.4 Continuous diaphragm sing

6.5 Continuous diaphragm sign

6.6 Deep sulcus sign

6.7 Fallen lung sign

6.8 Gloved finger sign

6.9 Golden S Sign

6.10 Hampton hump sign

6.11 Hilum overlay sign

6.12 Hilum convergence sign

6.13 Luftsichel sign

6.14 Silhouette sign

6.15 Juxtaphrenic peak sign

6.16 Double contour sign

6.17 Bat wing sign

6.18 Pericardial fat pad sign

6.19 Water bottle sign

7. Four basic patterns of interstitial lung disease on chest radiograph and CT
8. Acute airspace diseases, e.g. pulmonary edema, pneumonia, haemorrhage
9. Disease of airways, e.g. atelectasis, bronchiectasis, pulmonary emphysema
10. Pleural effusion, pneumothorax, pleural thickening and calcification.

11. Plain film interpretation of different stage of heart failure

12. Pericardial disease including pericardial calcification and pericardial effusion

Ixiii



13. Detection and description of pathologies on chest radiographs and chest CT

EPAs EPA 1 Level 1 | uansumum ausuiinveu nihiluazdosinvesmuies
EPA 2 Level 0 | t38u3M13 protocol case LLaxmﬂ%miﬁu%’n?ﬁﬁm%mﬁmnquﬁugmmu evidence-based image guideline
EPA 3 Level 1 | Boufeuditugrumsmeine uarlinmsidefoarnufnunivinuldves
EPA 4 Level 1 | Ainsiodoansriugsamanluiiu wmddlinissnw Wmihiifiieades fireviegndliesnagniesiazanin aeldns
AIUANYDITIHL NN
EPA 5 Level 0 | 38u§ published guidelines fiiigatos viosamdunmmsainslrduuzilumsinnisselunanissieny
EPA 6 Level 0 | Anwuazvhemudnlaludilandnnis deust doviu dumeunisnea waznmzunandou veanismea
EPA 7 Level 1 | guanazfinnuftedldiunnzunsndeuainmsnnansdsdldniglinmsmunuuessedunmd
EPA 8 Level 1 | a¥emamiiferiunmsquasnuding dumdeyalunsasiquaziiaueteyald uaraunsaidenisnsimanga
Tunsquagthofiuninensidneldnisnuveseinss
EPA 9 Level 1 | uansraudnuazngAnssuwifindnuwasanuduiionndn
EPA10 | Level O | Observe Ssdunmdluvaiziiniswnneidosderianaiauazsansenuserie
QUETET! 1. Practice under supervision of senior resident or attending staff
2. Case assignment and discussion
3. Short topic assignment
MsUTELiuNG 1. Formative Assessment: Oral/Rapid report

2. Written Exam: Rapid report

3. Competency Assessment

Ixiv



Cardiovascular-Thoracic 2: (CVT 2) 6 wks

Pre-requisite

CvT 1

Wam

Imaging Modalities

1.
2.
3.
4.

Plain film
CT of the chest
CT angiography (CTA)

Doppler ultrasound

Mandatory Knowledge

1.

Mediastinal and hilar disorder

1.1 Common cause of mediastinal masses in each compartment
1.2 Common cause of mediastinal/hilar lymph node enlargement
1.3 Pneumomediastinum

1.4 Extramedullary hematopoiesis

Solitary and multiple pulmonary nodules

2.1 Definition

2.2 Approach to a solitary pulmonary nodule

2.3 Common cause of solitary and multiple pulmonary nodules

3. Benign and malignant neoplasms of the lung

3.1 Bronchogenic carcinoma

3.2 Hamartoma

3.3 Metastasis

4. Chest trauma

4.1 Pulmonary parenchymal trauma

4.2 Injury to the thoracic aorta and great vessels

Ixv



4.3 Diaphragmatic rupture
4.4 Tracheal and bronchial rupture

5. Infection

5.1 Pulmonary Tuberculosis and atypical mycobacterial pneumonia

5.2 Bacterial pneumonia
5.3 Viral and mycoplasma pneumonia
5.4 Aspergillosis
5.5 Septic emboli
6. Pulmonary thromboembolism
7. Superior vena cava obstruction
8. Monitoring and support devices and valve prosthesis
8.1 Chest drainage tube
8.2 Endotracheal tube and tracheostomy tube
8.3 Nasogastric tube
8.4 Percutaneous central venous catheter
8.5 Prosthetic heart valves
9. Signs in chest radiographs
9.1 Snowman sign
9.2 Egg-on-a-string sign
9.3 Boot-shaped heart
9.4 Box-shaped heart

9.5 Figure of tree sign

10. Plain film interpretation of common valvular heart disease

10.1 Mitral valve

Ixvi



10.2 Aortic valve
11. Calcified cardiac valves, Prosthetic valve
12. Congenital heart disease
12.1 Plain film interpretation of common congenital heart disease
a. ASD, VSD,PDA
b. TAPVR, TGA
c. TOF
d. Ebstein’s anomaly
12.2 Basic pattern of pulmonary vasculatures
13. Thoracic and abdominal aorta
13.1 Aortic aneurysm
13.2 Traumatic aortic disease
13.2 Acute aortic syndrome
14. Pulmonary vascular and peripheral vascular disorder
14.1 Pulmonary thromboembolism
14.2 Venous thrombosis
15. Doppler ultrasound
15.1 Basic knowledge of Doppler ultrasound
15.2 Normal Doppler waveform of vessels
15.3 Deep vein thrombosis

15.4 Abdominal aortic aneurysm

EPAs

EPA 1 Level 1 | 1. W@AIUNUIM ANUSURATOU NTNTNLALIDINNAYDIRAULDS

2. Wienuwede TiiAesd uasdanudedndsorsaualuiy

o
v a o o =

EPA 2 Level 1 | protocol case wagidonldansfiusaddmsunisnsianuuiiugiuliniu evidence-based image guideline

Ixvii



EPA 3 Level 1 | 1. asradumuiinUn@iuuu critical findings wiennuAnuniviiiulédn warlinisitedouenlsaliegramngan
2. Anwnmmne¥duasnasiuvesitasluadanonn S1ufueinis omsuans namsfesufintsvesdithedeuldsunts
nsraiothdeyarisunmdislunauananiwmesedlviiussdvsnmaniian
EPA 4 Level1 | 1. Fastedoanstugamsuluiiu uwddlinissnu dwihiifieates duieniennilfesiegniesaran dausns
FUUTNY NMIATIV NSTIENUNE WaznSEinNILLNINFoUIINNIATINMTIInaN1SAElANSATUANYEISTIE
wnne
2. ywrumakazuiseuAnunafilildmannevielunsdissinligniesmelinisamunuvesisdummg
EPA 5 Level 1 | Tmuuziilunsiamsdelunanissenunelinisaivauvesssdunme
EPA 6 Level 1 | 1. Review Us¥if 91n15UAA1 N150T39519N18 WavavieeUfjUn1s uazn1snsramessdvesiiienoudinga
2. fiewinsasviieriinanmsunmguseindnudesuuziinuied 30159533 NMsguanddlasunisnsimserininanis
uazudsnmeunandouiiedulduigineuasani
3. Wigtheastelulu consent form ndslvideyaudtihesuiesud
EPA 7 Level 1 | guauaginnuiitaeildsuameunsndeunnnmansanedsdviensivinanindesiuldnielinisnunuvessdumme
EPA 8 Level 1 | a¥emamiifgriunmaquasnuiing dumdeyalunsasiaquaziauetouald uavamsadenisnisimngaly
nsquagthefunineinsiisinieldnisnuveenanse
EPA 9 Level 1 | uansraudnuaznginssuwifindnuwasanuduiionndn
EPA 10 | Level 1 | Identified personal error 19U nMsutanaiin AunAn w39 protocol Aa Inglasumiuzilaydiemdeansdunmg
QUETET! 1. Practice under supervision of senior resident or attending staff
2. Case assignment and discussion
3. Short topic assignment
MsUseiiuNg 1. Formative Assessment: Oral/Rapid report

2. Written Exam: Rapid report

3. Competency Assessment

Ixviii



SEAUTUN 2

Cardiovascular-Thoracic 3: (CVT 3) 6 wks

Pre-requisite

CVT 2

Wanm

Imaging Modalities

1.

2
3
4.
5
6
7

Plain film

HRCT

CT pulmonary angiography
Ultrasonography

Coronary CTA/Cardiac CT
CT angiography

Doppler ultrasound

Mandatory Knowledge

1.

Indications, contraindications, techniques and protocols of the following examinations
1.1. HRCT

1.2. CT pulmonary angiography

1.3. Coronary CTA

1.4. Cardiac CT

1.5. CT angiography

1.6. Doppler ultrasound

Normal anatomy and physiology

2.1 Lymphatic system

2.2 Embryology of cardiovascular system

2.3 Imaging anatomy of cardiovascular system on CT and MR

2.4 Standard cardiac views

Ixix



2.5 Standard 17 cardiac segments

2.6 Normal coronary artery anatomy and myocardial territory
2.7 Differentiation between normal and abnormal anatomy on each cardiac imaging modality
2.8 Aorta and branches

2.9 IVC, systemic vein, pulmonary vein and branches

Sign in chest radiology

3.1 CT angiogram sign

3.2 CT halo and reverse CT halo sign

3.3 Upper triangle sing

3.4 Westermark sign

3.5 Comet tail sign

3.6 Signet ring sign

3.7 Split pleura sign

3.8 Incomplete sharp margin

3.9 Walking man sign

3.10Scimitar sign

Interstitial lung disease

4.1 Differential diagnosis of common interstitial lung disease on chest radiograph and CT base on clinical information
4.2 |diopathic interstitial pneumonia

4.3 Collagen vascular disease

4.4 Pneumoconiosis

Airspace/alveolar lung disease

5.1 Chronic airspace disease

5.2 Peripheral airspace disease

Ixx



10.

11.

12.

Disease of the airways

6.1 Bronchiolitis/small airway disease

6.2 Asthma

6.3 Tracheal abnormalities

6.4 Vanishing lung syndrome

Mediastinal and hilar disorder

7.1 Mediastinitis

7.2 Mediastinal haemorrhage

7.3 Mediastinal lipomatosis

7.4 Fibrosing mediastinitis

Recommendations for pulmonary nodules
Lymphoproliferative disorders

Chest trauma

10.11Injury to the heart and pericardium

10.2 Injury to the esophagus and thoracic duct
10.3 Indirect effect of trauma on the lungs e.g. fat embolism
10.4 Lung torsion

Abnormality of chest wall, pleura and diaphragm
11.1Mesothelioma

11.2 Diaphragmatic hernia, eventration, paralysis
11.3 Deformity of the chest wall e.g. pectus excavatum
11.4 Bronchopleural fistula

11.5 Pleural and chest wall mass

Pulmonary infection

Ixxi



13.
14.

15.
16.

17.

18.

19.

12.1Nocardiosis

12.2 Fungal infection

12.3 Opportunistic infections in AIDS and immunocompromised patients

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

Congenital lung disease

14.1Bronchopulmonary sequestration

14.2 Congenital pulmonary airway malformation (CPAM)
14.3 Congenital lobar emphysema

Pulmonary hypertension

Monitoring and support devices

16.1Indwelling balloon-tipped pulmonary arterial catheter
16.2 Intraaortic balloon pump catheter

16.3 Cardiac pacemaker and implantable cardioverter defibrillator
Post-operative chest

17.1Pneumonectomy, post pneumonectomy syndrome
17.2 Lobectomy, bronchial dehiscense

17.3 Median sternotomy, sternal dehiscence

Basic functional evaluation of the heart

18.1Normal and abnormal cardiac function

18.2 Normal value of cardiac function and measurement
18.3 Basic functional evaluation of the heart

Coronary artery disease

19.1Coronary artery atherosclerosis including plague morphology and assessment of stenosis severity

19.2 Coronary artery stenosis and acute coronary artery syndrome

Ixxii



20.

21.

22.

23.

24,

19.3 Anomalous coronary artery and aneurysm
19.4Coronary artery bypass graft
19.5Myocardial disease related to coronary artery disease e.g. infarction
Plain film interpretation of less common valvular heart disease
a. pulmonary valve
b. tricuspid valve
Cardiac mass
21.1Common cardiac tumor eg. Myxoma
21.2 Differential cardiac thrombus from cardiac tumor
Cardiomyopathy and myocardial disease

22.1Common cardiomyopathy

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

22.2 Acute myocarditis
Pericardial disease
23.1Constrictive pericarditis
23.2 Cardiac tamponade
Congenital heart disease
24.1Segmental approach of congenital heart disease by cardiac CT/MRI
24.2Common congenital heart disease
a. Non-cyanotic CHD
b. Cyanotic CHD
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25. Abnormality of aorta

Heterotaxy syndrome

d. Coarctation of aorta

Aortic arch anomaly related to CHD

25.1Coarctation of aorta

25.2Aortic arch anomalies

25.3 Aortoiliac syndrome

25.4 Aortitis, arteritis

25.5 TEVAR/EVAR evaluation

26. Pulmonary vascular and peripheral vessels disorder

26.1Pulmonary hypertension

26.2 Visceral vessels anatomy and abnormality

26.3 Acute or chronic peripheral obstructive vascular disease

26.4 Vascular injury

26.5 Venous thrombosis, venous obstruction

27. Doppler ultrasound

27.1Carotid artery stenosis

27.2 Renal artery stenosis/occlusion

27.3 Venous thrombosis of upper limb and central vein

EPAs

EPA 1 Level 2 | finsdeansenaqesnagndeaimanzan uanidsumnuaailumsufifnu msguagitefudsamnuludiule
EPA 2 Level 2 | 1. protocol case uasidonldansiiuiddmiunsamauuuiiuguwazdudoutiuléniu evidence-based image
guideline Mulamuugiivessdunme
2. mdnmstiugumsilandunlfifleanansaidon protocol case uandenldansiusadlfosnsdiannim mangan an

o

Usunaused warloninmnesadniaaunin

q
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EPA 3 Level 2 | 1.

a I3

fusenUNasUlafInuLIRENR LI
VYN BEYRIRLLERINNTT observation 11T review 33UB1A1SENINSHNBUTH NSANIINAIIMAZINTAS

P99 FREALLEY TININTATIRARUNABUMEAlASUNISUAlUaINe1asEEinsHna Uy

EPA 4 Level 2 | 1.

Ansledoansiudsmnulufin wnddlimssnw Wnthiififedes finevieq Rldosnsgnioauazanin duus
Msfudine MINTI9 NMITeURa uaznsdliinnnzunindeuainnnsavseriinanisnelanisuugiives
Sedunng

udasanalnsdni vi3e formal report egnmmiinazgniadaglisuduuzihaneasdglinisineusnilunsdi

fmudAgyrensinemsen1sIanisae (X-ray alert)

EPA 5 Level 2 | 1.

o a

TiAhuzinlunsdnn1seoluNan13189U ¥30N15NTIDUNNSERLALLNENTITAdeTIgnABY MU published

Y

guidelines Melansuuzinvesssdunng

5y consult Auknmndiavesldnuiusnelsegranunzaulaeissdunnglrnisniswus i

EPA 6 Level 3 | 1.

nouAnUEELazaAlATEALLEY

2. hdulumsvisinomauazquaienugiefivnitundaiinomslasegmeldmsguavesidunmsuieviiinans
lidutounelinsquanessedumme
EPA 7 Level 3 | guanasfinnufthedldiunnzunsndeuainmsnsiamssdviomsivinanisldetninsuises
EPA 8 Level 2 | BonTsmsfivnzanlunsquadinefunineinsiisinnelénisuugivesenansdglvmsiineusa

EPA 9 Level 2 | UfUi

AouduiduwmdlugruzandnvosiiumeSsdinenldegadivszdnsam

EPA 10 Level 2 | L.

enuANLEanaIaLari IS ELnduarunmdidnveslldeguingauuazanm

2. WANNEANAIAAINLUVDNTIINNTIE
QUETCR) 1. Practice under supervision of senior resident or attending staff
2. Case assignment and discussion
3. Short topic assignment
MsUsELiuNg 1. Formative Assessment: Oral/Rapid report
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2. Written Exam: Rapid report

3.

Competency Assessment

SEAUTUN 3

Cardiovascular-Thoracic 4: (CVT 4) 6 wks

Pre-requisite

CVT 3

e

Imaging Modalities

1.

2
3
a
5.
6
7
8
9

Plain film

CT of the chest
HRCT

CTA

MRI of the chest
Cardiac MR

MR angiography
Doppler ultrasound

Ultrasound of the chest, pleura and diaphragm

Mandatory Knowledge

1.

indications, contraindications, limitation, possible complications, imaging methods and positioning of
1.1. MRI of the chest

1.2. Cardiac MRI

1.3. MRA

Sign in chest radiology

2.1 1-2-3 sign

Interstitial lung disease
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3.1 Sarcoidosis

3.2 Drug-induced lung disease

3.3 Langerhans pulmonary histiocytosis

3.4 Lymphangioleiomyomatosis

Positron emission tomography in the evaluation of a solitary pulmonary nodule
Neoplasm of the lung

5.1 Neuroendocrine tumor

5.2 Posttransplant lymphoproliferative disorder
5.3 Kaposi sarcoma

Pulmonary infection

6.1 Actinomycosis

6.2 Protozoal infection

6.3 Helminthic infection

Unilateral hyperlucent lung

7.1 Poland syndrome

7.2 Swyer-James syndrome

Congenital lung disease

8.1 Pulmonary hypoplasia

8.2 Absence of the lung or lobes of the lungs
8.3 Tracheal bronchus and other abnormal bronchial branching
8.4 Congenital lymphangiectasia

Pulmonary vascular disorder

9.1 Pulmonary arteriovenous malformation

9.2 Anomalous pulmonary venous drainage
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10.

11.
12.

13.

14.

15.

16.

9.3 Scimitar syndrome

Post-operative chest

10.1Heart and lung transplantation

10.2 Retained surgical materials (gossypiboma)

Normal anatomy of body arterial and venous collateral vessels

Basic functional evaluation of the heart

12.1Grading severity of abnormal cardiac function

12.2Post-processing cardiac function

12.3Regional and global left and right ventricular function

12.4 Left and right heart chamber size and function.

Coronary artery disease

13.1Indications for assessment of myocardial viability

13.2Cardiac MRI indications and characteristic findings of myocardial ischemia, myocardial infarction, acute coronary syndromes
and other causes of myocardial injury.

13.3 Technique, indication and contraindication and basic principle of stress CMR

Valvular heart disease

14.1Cardiac CT findings of acquire and congenital valvular heart disease

14.2 Cardiac MRI indication of valvular heart disease

Cardiac mass

15.1Cardiac tumor eg. Angiosarcoma, lymphoma

15.2Cardiac MRI indications and essential pulse sequence for cardiac mass

15.3Approach the cardiac mass by cardiac CT or cardiac MRI

Cardiomyopathy and myocardial disease

16.1EMF
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17.

18.

19.
20.
21.

22.

16.2Loeffler’s myocarditis

16.3Cardiac T2* for diagnosis of myocardial iron overload
Pericardial disease

17.1Congenital absence of pericardium
17.2Pericardial mass eg. Pericardial cyst, metastasis
Congenital heart disease

18.1Common post-operative CHD

18.2Congenital valvular heart disease eg. Congenital aortic stenosis
Post-operative imaging of aorta

MRI evaluation of coarctation of aorta

Pulmonary vascular and visceral vessels disorder
21.1pulmonary AVM

21.2Scimitar syndrome

21.3Pulmonary sling

21.4Vascular aspect of organ transplantation
Doppler ultrasound

22.1peripheral artery stenosis

22.2venous insufficiency

22.3portal hypertension

22.4renal transplantation

22.5liver transplantation

22.6dialysis access

EPAs

EPA 1 Level 3 | 1. WERIUNUIN ANUSURATOU MENTILas 031 AU9nULadla o819 NS aNAIuRULe

2. anunsavesarlianutiswmaslunisyinauduiule
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EPA 2 Level 3 | 1. protocol case LLazLaaﬂiﬁi’fmiﬁUNammUmimidﬁ]LLuuwugﬂuLLazsﬁJU%’aumm evidence-based image guideline
IaRenues
2. Tiduupiimsnsaviadug fvsnzandigadmiviiiesounmedfiunvemuinumle
EPA 3 Level 4 | 1. annsansyduanuRaunaidiuldlidnay uarlinsidaselsansonnginuldosudfinnuddysonssnuils
AILALLEY
2. simuwinwzauldummilindasnerasdilvnsineusilunsesnsisnusauuy preliminary wazifuiiuinm
urisutosldtouduannisiineuss
EPA 4 Level 3 | SBMunansIfignsies daau nsedu mumudosnsvesmmdiiwesluazannsaudmanmnanlsoiad
Usgdndan
EPA 5 Leveld | 1. Tiduugiilunsdnnisdelunanisnesu vemsnsadunmsddifiuduitentsidadefignies au published
guidelines wagn3e evidence based medicine lamenuleanazaenensoiulaslioggnieuvuzay
2. mwsalsimuuziuazidonismsnnamsdsdfgnaesmnzaunngtielilusimennasems
EPA 6 Leveld | 1. ufaazeduneffl 2e/gdnsdiifinamzunsndeundsmsnsiavievinsinansisidusedisumsinudely
Tsaneuaviselasunissidn
2. drnllunsiaomsuasquainnudtisfifnitudeivinansiisudounorinomsidudentuldmeldng
ALAVDITIFUNNE 1WUN1IYIN peripheral extremity angiography
EPA 7 Level 4 | fnsedeansruunmdidmasldnsdinumnuiiaundiilinindn aazanidu mauiansfivisd msiinnnzunsndouan
ansfiuSsdvisennmsiinanisene warlvinnsguanizunsndeundaivinanislameniies
EPA 8 Level 3 | 1. a¥umawiiferiumsquasnuifing dumdeyalunsasieg uazhaueteyaiildifleimuinssuiunslunis
1971 Wi journal club WielWil clinical thinking skill
2. deniEmsiimnzaniianlumsquagitiofuninensidldfemuies
EPA 9 Level 3 | UfuRmudussdunmdlugruesiinfiumessdinenlsegnaivsednsam
EPA10 | Level3 | 1. uAlwwazquadineluduilfeniuanuuaendovesiitanls
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2. TenuRakAzdeassadwaeusiueraunmdivasllamenuies

N19L38U 1. Practice under supervision of attending staff
2. Supervising junior resident
3. Case assignment and discussion
4. Short topic assignment
MsUsELiuNG 1. Formative Assessment: Oral/Rapid report
2. Written Exam: Rapid report
3. Competency Assessment

2. Abdominal Radiology

FEAUTUN 1

Abdominal Radiology 1: (AB1) 6 wks

Pre-requisite

None

Wanm

Imaging Modalities

1.
2.

3.
4.

Plain film

Fluoroscopy; esophagography, upper Gl studies, small bowel series, barium enema, loopography, fistulography / sinugraphy,
cholangiography, Hysterosalpingography, Cystography, Antegrade/Retrograde Pyelography, Urethrography and VCUG

VP

cT

Mandatory Knowledge

1.
2.

Indications, contraindications, limitation, and possible complications of each modality
Normal roentgenographic anatomy, common variations and dynamic physiology of

a. Alimentary tract: pharynx, esophagus, stomach, small bowel and large bowel
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b. Hepatobiliary system
c. Pancreas and spleen
d.  Abdominal wall, peritoneal cavity, mesentery and omentum
Normal anatomy, Physiology, and excretory function of kidney
Normal imaging anatomy of kidney and urinary system on
a. Plain KUB Radiographs
b. VP, Pyelography, Cystography, urethrography and VCUG
c. Ultrasonography
d. CT
Normal imaging anatomy of male genital tract on
a. Ultrasonography
b. CT
Normal imaging anatomy of female genital tract on
a. Hysterosalpingography
b. Ultrasonography
c. CT
Normal imaging anatomy of adrenal gland on
a. Ultrasonography
b. CT
Normal imaging of the retroperitoneum on
a. Ultrasonography
b. CT
Pathologic images on plain radiographs and CT

a. Abnormal air
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d.

e.

Abnormal bowel gas pattern
Stone nephrocalcinosis and other calcification
Organomegaly and mass

Ascites

10. Detection and description of pathologies on fluoroscopic studies

11. Detection of pathologies on CT

EPAs EPA 1 Level 1 | uamauvumm anufuiiamey nihiuazdodfinvesmuies
EPA 2 Level 0 | 138u3n13 protocol case LLazmﬂ%’miﬁu%’qﬁﬁ’m%mﬁmmLLUUﬁugmmu evidence-based image guideline
EPA 3 Level 0 | Boudmmuditugrumenieine
EPA 4 Level 1 | Ainsiodoansriugsamauludiu wnmddlinssne WinihdiiAeades fiievieanaldesnsgniesuazanin aelsns
AIUANYBITIFUNME
EPA 5 Level 0 | 38u§ published guidelines fiiigatas viosamdunmmsainslrduuzilumsinnisselunanissieny
EPA 6 Level 0 | Anwnasvhenudlaludlandnms deust fovu funounisnsan wazameunsndou veansasIavidonsm
RAANT
EPA 7 Level 1 | quanaeRnnuitheflésunnzumsndeunnnmnamsiadiamsviinamadowldnelinismuaumesisd
wnne
EPA 8 Level 1 a%wﬁwmmﬁﬁmf'fums@ua%’ﬂmﬁﬂw Aumdayalunsasineuaviinauetoyale wavanusadeniinsiivinzau
Tunmsguaithofiuninensidneldnisnuveseinsd
EPA 9 Level 1 | uansrnaudnuaznginssuwidindnuwasanuduiioandn
EPA10 | Level O | Observe Ssdunndluvaiziiniswnneidosdeianainuazransenuserie
QUETCR) 1. Practice under supervision of senior resident or attending staff

2. Case assignment and discussion
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3. Short topic assignment

ANSUsTIUNG

1. Formative Assessment: Oral/Rapid report
2. Written Exam: Rapid report

3. Competency Assessment

Abdominal Radiology 2: (AB2) 6 wks

Pre-requisite

AB1

Wan

Imaging Modalities

1. Plain film

2. Fluoroscopy; esophagography, upper Gl studies, small bowel series, barium enema, loopography, fistulography / sinugraphy,
cholangiography, Hysterosalpingography, Cystography, Antegrade/Retrograde Pyelography, Urethrography and VCUG

3. IvP

4. CT

Mandatory Knowledge

1. Pathologic images of liver

1.1. Common congenital abnormalities (such as simple cysts, polycystic liver diseases, etc.)

1.2. Common inflammatory/ infectious process (such as pyogenic and amebic liver abscess, etc.)

1.3. Blunt and penetrating injuries

1.4. Common diffuse liver diseases (such as cirrhosis, fatty liver, etc.)

1.5. Common vascular diseases (such as portal vein thrombosis, etc.)

1.6. Common neoplasms (such as cavernous hemangioma, Hepatocellular carcinoma, cholangiocarcinoma, metastasis, etc.)
2. Pathologic images of gallbladder and bile duct

2.1. Common congenital abnormalities (such as Choledochal cysts)

2.2. Common inflammatory diseases (such as acute cholecystitis, ascending cholangitis, etc.)
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2.3. Common neoplasms (such as CA gallbladder, cholangiocarcinoma, etc.)
2.4. Choledocholithiasis, cholelithiasis

Pathologic images of pancreas

3.1. Annular pancreas

3.2. Acute pancreatitis

3.3. Common tumors (such as adenocarcinoma, etc.)

Patholosgic images of spleen

4.1. Accessory spleen

4.2. Splenic cyst

4.3. Splenomegaly

Pathologic images of alimentary tract

5.1. Common neoplasms (such as carcinoma, etc.)

5.2. Common inflammatory and infectious diseases (such as appendicitis, diverticulitis, colitis, etc.)
5.3. Diverticular disease

5.4. Gut obstruction

Pathologic images of abdominal wall, peritoneal cavity, mesentery and omentum
6.1. Hematoma/abscess of abdominal wall

6.2. Common neoplasms (such as lipoma, etc.) abdominal wall

6.3. Supramesocolic and inframesocolic compartment of peritoneal cavity
6.4. Distribution of ascetic fluid

6.5. Intraperitoneal hematoma/abscess

Pathologic images of Kidney and Urinary tract

7.1. Stone, Urinary tract obstruction and nephrocalcinosis

7.2. Infection and Inflammation: TB and Bacterial
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7.3. Renal cystic diseases: Simple cyst, Multilocular cyst and Parapelvic cyst
7.4. Neoplastic disease:
7.4.1. Benign tumors: Angiomyolipoma
7.4.2. Malignant tumors: Renal cell carcinoma, Urothelial cell CA of renal pelvis, ureter, and bladder
7.5. Trauma (Grading according to the American Association for the Surgery of Trauma: AAST): Renal injury, Ureteric injury,

Bladder rupture, Urethral rupture

8. Pathologic images of Adrenal gland

8.1. Adrenal adenoma

EPAs

EPA 1 Level 1 | 1. wansunum AnusuRnveu windiuasdesifnvenues
2. TWerundetie WiAush uaziinnudedndsiofsmemiluiiu
EPA 2 Level 1 | protocol case LLasLﬁ@ﬂiﬁi’fmiﬁu%’aﬁﬁwﬁumim’mwuﬁug’mﬁmm evidence-based image guideline
EPA 3 Level 1 | 1. ssvaduaruAsuniiuuu critical findings SennufinUndiiviulédn warlinsidasouenlsaldegumnuzay

= '

2. Anwamnesiduarnagiuresiielunsaneus sauiueints nsuans kanwiesdfUiRnsvestheneulasu

nsasaaiieddeyarauainglslunmsuUananmmnedadlitussansnamunniign

EPA 4 Level 1 | 1. Ansodeasiugsiuanluiin wmddlinisshw Winthinineides fUievsog aliet1agndouazann A
M35uUine) MINTIa MITENUNE Laensainnngunsndauannsnsavseiinanisnelinismunuues
Sedunnd

2. Menumakazkdnuraundnldlimamnevielunsdlissulagndesnelinisauauuasssdunme

EPA 5 Level 1 | Tduugiinlunsdanisdelunanissenunieldinisaivauesssdunme

EPA 6 Level 1 | 1. Review Us¥df 81n15UaAY N15ATII5NNY NavavieeUjURns uazn1snsrameisdvesdiisnoudinga

o

2. fewinsnsRvseiminansunmgUsyiinudeuusiinues 38NInsIa MmIguandslasunisnsiaviem

a

nans wazndsnneunsndouiiiavuliuniiisuas g

3. Witheastaluly consent form nadlvieyauigtheiieusasue

IXxxVi



EPA 7 Level 1 | quauazfnmufiienlasunnsunindouninnisnsimneisdniemsiminanisiewulaniglinsaivauvessed

<
WY

EPA 8 Level 1 | afdmmiiegiiunsguasnugie Aumdeyalunsarsinsuavinauedeyald waranansaifenisnsivuigas

TunsquarUeiuninensniinnglinisauvesennnsd

EPA 9 Level 1 | uansnaudnvaznginssuuidivdnuazanuduiionidn

EPA 10 | Level 1 | Identified personal error 11U nMsutanaiin AunHA %39 protocol Aa Inglasuriuziilazdiemdeanssdunmg

QUETE! 1. Practice under supervision of senior resident or attending staff
2. Case assignment and discussion
3. Short topic assignment

MsUTELiuNG 1. Formative Assessment: Oral/Rapid report

2. Written Exam: Rapid report

3. Competency Assessment

FEAUTUN 2

Abdominal Radiology 3: (AB3) 6 wks

Pre-requisite

AB2

&
bUBWN

Imaging Modalities

1. Plain film

2. Fluoroscopy; esophagography, upper Gl studies, small bowel series, barium enema, loopography, fistulography / sinugraphy,
cholangiography, Hysterosalpingography, Cystography, Antegrade/Retrograde Pyelography, Urethrography and VCUG

3. IVP

4. CT

5. MRI
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Mandatory Knowledge

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

1.1.

1.2.
1.3.

MRI for KUB System (MR urography, MRI for renal mass)
MR for adrenal glands

MRI for prostate gland and seminal vesicles

2. Normal imaging anatomy of kidney and urinary system, male and female genital tract, adrenal gland, retroperitoneum on MRI

3. Pathologic images of liver

3.1
3.2.
3.3.
3.4.
3.5.

a.
a.1.
4.2.
4.3,
4.4,
4.5.
5.

5.1.

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

latrogenic injuries

Other diffuse liver diseases (such as hemochromatosis, uncommon pattern of fatty infiltration, 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.)

Pathologic images of gallbladder and bile duct

Other congenital abnormalities (such as Caroli’s disease)

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

Common traumatic conditions (hemobilia, bile ducts and gallbladder injuries)

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

Post-operative complications

Pathologic images of pancreas

Fusion abnormalities (pancreatic divisum)

5.2. Acute pancreatitis with classification, and chronic pancreatitis

5.3. Other tumors (such as common cystic tumors of pancreas, neuroendocrine tumor, etc.)
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6. Pathologic images of spleen
6.1. Wandering spleen
6.2. Splenic infarction, infection, hematoma
6.3. Splenic calcification
7. Pathologic images of alimentary tract
7.1. Other neoplasms (such as lymphoma, GIST, etc.)
7.2. Other inflammatory and infectious diseases (such as gastritis/duodenitis, peptic ulcer, esophagitis, enteritis, uncommon
colitis, etc.)
7.3. Other congenital abnormalities
7.4. Blunt and penetrating injuries
7.5. Miscellaneous: Foreign bodies, Motility disorder, Vascular diseases, Polyposis syndrome, Intussusception
8. Pathologic images of abdominal wall, peritoneal cavity, mesentery and omentum
8.1. Abdominal wall: Common types of hernia, uncommon neoplasms (such as desmoid tumor, etc.)
8.2. Pathway of metastatic tumor spreading
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.)
9. Pathologic images of Kidney and Urinary tract
9.1. Renal cystic diseases: Medullary sponge kidney, Multicystic kidney, Polycystic disease (Autosomal dominant polycystic
kidney disease)
9.2. Neoplastic disease
9.2.1. Benign tumors: Oncocytoma, Multilocular cystic nephroma
9.2.2. Malignant tumors: Lymphoma, Metastasis

9.3. Infection and Inflammation: Xanthogranulomatous pyelonephritis, Post radiation change
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9.4.
9.5.
9.6.

9.7.

9.8.

Papillary necrosis

Calyceal diverticulum

Common congenital anomalies of kidney and urinary tract system: Anomalies in number (renal agenesis, supernumerary

kidney), Anomalies in size and form (Hypoplasia, Hyperplasia, horseshoe kidney, cross ectopia), Anomalies in position

(Malrotation, Ectopia)

Other common congenital anomalies of kidney and urinary tract system: Persistent column of Bertin, Megacalyces,

Anomalies of renal pelvis, ureter and urethra, Ureteropelvic junction obstruction, Duplication of pelvis and ureter,

Retrocaval ureter, Ureterocele, Urachal anomalies, Vesicoureteral reflux

Nephroptosis

9.9. Miscellaneous: Neurogenic bladder , Vesico-vaginal fistula

10. Pathologic images of Male Genital Organs: Scrotum and testis (Infection, Torsion, Trauma, Tumor, Varicocele, Microlithiasis)

11. Pathologic images of Female Genital Organs

11.1. Uterus and cervix: Adenomyosis, Benign tumor (myoma and its variants), Congenital anomalies (Mullerian duct anomalies),

Hydrosalpinx and tubal occlusion

11.2. Ovary and adnexa: Ovarian cysts (endometriomas, functional cyst), Torsion, Infection

12. Pathologic images of Adrenal gland

12.1. Tumor and non-tumor of adrenal gland: Adrenal hemorrhage, Adrenal cyst, Adrenal hyperplasia, Pheochromocytoma,

Myelolipoma, Adrenocortical carcinoma

12.2. Infection of adrenal gland: Histoplasmosis, TB

13. Pathologic images of Retroperitoneum: Retroperitoneal fibrosis, Pelvic lipomatosis, Retroperitoneal tumor

EPAs

EPA 1

Level 2

fimseanssingeggnisaninzay uanidsuanudaiulunmsuinau nsguadUlsiugsauauluiile

U

EPA 2

Level 2

1. protocol case wazdenldasiiusddniunsnsrawuunugiuwasdudoutulaniu evidence-based image

guideline Mulamuugivess@unme
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2. dwdnmsiugrumaildndunldiiieanunsaiden protocol case wavidonldansiiuisdldegnelinunin wmunzau an

[

Usunausad wazleninmesadniamunin

q

EPA 3 Level 2 | 1. fiurisieaunasuldrmienueiogsgniosuizeay
2. WRIWWINYEYaImULBd1NNTT observation N3 review $3AURIMTENTHNOUTH N15ANININAIT AL INTAT
#1199 Fenuies TaTnarTIaeuNas unAalFuNsuAlunneasdiinsiineusu
FPA 4 Level 2 | 1. Ansedeansrugsrmeniuiin wnmddlinisinun Winihiiiifetes fiheviegndlsegsgnioazanin o
M5UdsnK MIRTIA NsTBNURE waensdliinnneunsndeuainnisnsavseyiimansanglinisuuginves
Sedunng
2. UAwanalnsfne wie formal report EJ‘EJ"NTJWL%’JLLazgﬂ(ﬁaJI@Slﬁ%JUFTWLLuSﬁWmﬂaW’]i‘c’jﬁgﬂﬁﬂﬁﬂﬂEJUiJJI‘LJﬂ‘iEﬁ‘ﬁ
fudfgsonssneImIan1sInn1sae (X-ray alert)
EPA 5 Level 2 | 1. Tiduugilunsdnnisdelunansnesu vemsnsadunmsddifiuduitentsidadefignies au published
guidelines nelan1suugivesssdunmd
2. $u consult Auwnmdiiweslifnuinuldesannyalaefssdumelrnsnisuugih
EPA 6 Level 3 | 1. moumaugUisuazaIAlimeniios
2. drnilunsihiaomsuasguafinaudtisfifniudeivinanislasegmeldnmaquaesisdumsuierivinanis
Alududounielinsquaressedunme
EPA 7 Level 3 | guanazfnnufthedldfunnzunsndeuainmsnnansidviemaivinanmslieinsuiss
EPA 8 Level 2 | BonTsmsfivnzanlunsquadinefunsneinsiisinneldnisuugivesenansdglvmsiineusa
EPA 9 Level 2 | UfURvnudussdunmdlugiusaundnvesiiunsssdivenldogaduszdnsam
EPA10 | Level2 | 1. swuanuAanainuazudwesdunnduazundidnvesldldogiununzaunasgnin

2. WMANURAANAIAINIUTONTIINIGS 9F

ARFIEII

1. Practice under supervision of senior resident or attending staff

2. Case assignment and discussion

XCi



3. Short topic assignment

MsUTELiuNg 1. Formative Assessment: Oral/Rapid report
2. Written Exam: Rapid report
3. Competency Assessment

FEAUTUT 3

Abdominal Radiology 4: (AB4) 6 wks

Pre-requisite

AB3

e

Imaging Modalities

1.
2.

3,
4.
5.

Plain film

Fluoroscopy; esophagography, upper Gl studies, small bowel series, barium enema, loopography, fistulography / sinugraphy,
cholangiography, Hysterosalpingography, Cystography, Antegrade/Retrograde Pyelography, Urethrography and VCUG

VP

cT

MRI

Mandatory Knowledge

1.

indications, contraindications, limitation, and possible complications of
1.1. CT colonography

1.2. MRI of female genital organs

1.3. MRI of female pelvic floor

1.4. MRI of scrotum and penis

1.5. PET-CT in genitourinary system

Normal imaging anatomy in

2.1. CT colonography
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2.2. MRI of female pelvic floor and urethra

2.3. MRI of scrotum and penis

Pathologic images of liver

3.1. Rare inflammatory process (such as fungal infection)

3.2. Atypical or unusual pattern of common diseases

3.3. Rare diffuse liver diseases (such as storage disease, etc.)

3.4. Rare vascular diseases (such as telangiectasia, etc.)

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

3.6. Atypical or unusual pattern of common diseases

3.7. Pre - and post-transplantation evaluation

Pathologic images of gallbladder and bile duct

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

4.2. Atypical or unusual pattern of common diseases

4.3. Rare neoplasms and neoplastic-like lesions (such as metastasis, etc.)

4.4, Atypical or unusual pattern of common diseases

Pathologic images of pancreas

5.1. Agenesis/hypoplasia

5.2. Uncommon conditions (such as autoimmune pancreatitis)

5.3. Rare tumors (such as rare cystic tumors, etc.)

Patholosgic images of spleen

6.1. Ectopic spleen

6.2. Splenic tumor

Pathologic images of alimentary tract
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10.

11.

12.

7.1. Rare neoplasms (such as neuroendocrine tumor, metastasis, etc.)
7.2. Atypical or unusual pattern of common neoplasms
7.3. Rare inflammatory and infectious diseases (such as sarcoidosis, amyloidosis, syphilis, sprue, etc.)
7.4. Rare congenital abnormalities
7.5. Post-operative evaluation and complications
7.6. Chronic idiopathic intestinal pseudoobstruction
Pathologic images of abdominal wall, peritoneal cavity, mesentery and omentum
8.1. Rare types of hernia (such as internal hernia, etc.)
8.2. Rare neoplasms (such as metastasis, sarcoma, etc.)
8.3. Lymphocele
8.4. Cystic masses/neoplasms
Diseases secondary to or associated with diseases of alimentary tract, hepatobiliary system, pancreas and spleen, abdominal
wall, peritoneal cavity. Mesentery and omentum
Pathologic images of Kidney and Urinary tract
10.1. Renal vascular disease: Aneurysm, Stenosis, Fistula, Occlusion, Malformation
Pathologic images of Male Genital Organs
11.1. Prostate gland and seminal vesicle: Benign prostatic hyperplasia, Prostatic cancers
Pathologic images of Female Genital Organs
12.1. Uterus and cervix
12.1.1. Malignant tumor: CA corpus, CA cervix
12.1.2. Mullerian duct anomalies finding on MRI
12.2. Ovary and adnexa
12.2.1. Benign tumor
12.2.2.  Malignant tumor
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13. Pathologic images in obstetrics

13.1. Confirm intrauterine pregnancy

13.2. Confirm fetal viability

13.3. Determine presentation

13.4. Identify placental site

13.5. Identify abnormalities and complications : Missed and Incomplete abortion, Ectopic pregnancy, Molar pregnancy, Placenta

previa
EPAs EPA 1 Level 3 | 1. uansunuw anusuiinveu nihfiuasdesiinvesmuedldesnamnsanienuies
2. awnsaveuazlirugismaslunsiandudiule
EPA 2 Level 3 | 1. protocol case LLazLﬁaﬂwmiﬁu%’q?lﬁm%’umﬁmmLLwﬁugmLLazsﬁU%aumu evidence-based image guideline
IasemuLeg
2. Wduugh3Bnsmsiewindug Mmanzaudigadmiviiasdeunmdfiunvedsnules
EPA 3 Level 4 | 1. annsansyduanuRaunaiidiuldlidney warlinsidaslsansennginuliosudiinnuddysonssnuils
AAAULDY
2. famvinvraulasuanulindannensdgdlinisineusuluniseensieaunaiuy preliminary warsfuivinw
urisuosldtouduannisiineuss
EPA 4 Level 3 'ﬁwammammﬁgﬂﬁm FoLaU NTEAU MUANNADINITYBINEITadlduarasaudINanITIN a9l
UsEANSA N
EPA 5 Leveld | 1. Tiduugiilunsdnnisdelunanisnesu viemsnsadunddifiuduiiensidadefignies au published
guidelines Uar¥3e evidence based medicine ldimunuienasaevenseguiedlisgisgnioumninyay
2. mmsm’lﬁﬁmuzﬁwLLa:Lﬁafﬁ%mimmma%@'ﬁﬁgﬂé’aammzamLLdQﬂwiéﬁ‘lwzmuaﬂnmswmi
EPA 6 Level 4 | 1. udsuazeduedft se/qnansdifinamzunsndeundsnsmsaierivinanisidnduseddsunissnuely
15INEUIAnNTB LATUNSHIAR
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2. dhsulunsyivinanisuasguaiaaugheninfiundwiinansngdudeunseviinanisndudeudulanieldnis

ALavRISELITY
EPA 7 Level 4 | Andedeansriuunmdiinvesldnsdinuanuinundilinindn anzanidu msuiansfivisd mainnnzunsndeuan
ansfiuiednseannmsiminanisnneg warlinisguanneunindeundsivinanislanienues
EPA 8 Level 3 | 1. a¥emawiferiunmsquasnuiing dumdeyalunsansieg uazshauedeyaiildifleimuinszuiunslunis
1971 1w journal club Wiielil clinical thinking skill
2. \donTEmsiimnzaniigalumsguadiiioiuninensidldfenuies
EPA 9 Level 3 | UjtRvuudadwmndlugiusinfiunisssdivenlsogsdiusz@nsam
EPA10 | Level3 | 1. udlvuasquadihelusuiiieafunnuasnfovesiels

2. TenuNakazdeassesidmaieussiugiiedeunndiinveddlimenuies

NS 1. Practice under supervision of attending staff
2. Supervising junior resident
3. Case assignment and discussion
4. Short topic assignment

NsUsTUNG 1. Formative Assessment: Oral/Rapid report

2. Written Exam: Rapid report

3. Competency Assessment

3. Ultrasound

SEAUTUN 1

Ultrasound 1: (US1) 5 wks

Pre-requisite

None

e

Imaging Modalities
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1. US

Mandatory Knowledge

1. Physics and technique of US examination

2. Indications, contraindications, limitation, and possible complications of US

3. Normal imaging anatomy on US of

a. Hepatobiliary system

b. Pancreas and spleen

Abdominal wall, peritoneal cavity, mesentery and omentum

C
d. Kidney and urinary tract

e. Male genital tract

f.  Female genital tract

g.  Neck (thyroid, salivary glands, vessels and cervical lymph node)

4. Detection and description of pathologies on US

5. Pathologic images on US

a. Pathologic images of liver

iv.

Common congenital abnormalities (such as simple cysts, polycystic liver diseases, etc.)

Common inflammatory/ infectious process (such as pyogenic and amebic liver abscess, etc.)

Common diffuse liver diseases (such as cirrhosis, fatty liver, etc.)

Common neoplasms (such as cavernous hemangioma, Hepatocellular carcinoma, cholangiocarcinoma,

metastasis, etc.)

b. Pathologic images of gallbladder and bile duct

Common congenital abnormalities (such as Choledochal cysts)
Common inflammatory diseases (such as acute cholecystitis, ascending cholangitis, etc.)

Common neoplasms (such as CA gallbladder, cholangiocarcinoma, etc.)
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iv. Choledocholithiasis, cholelithiasis
Pathologic images of pancreas
i. Acute pancreatitis
ii. Common tumors (such as adenocarcinoma, etc.)
Pathologic images of spleen
i. Splenic cyst
ii. Splenomegaly
Ascetic fluid
Pathologic images of Kidney and Urinary tract
i. Stone, Urinary tract obstruction and nephrocalcinosis
ii. Infection and Inflammation: TB and Bacterial
ii. Renal cystic diseases: Simple cyst, Multilocular cyst and Parapelvic cyst
iv. Neoplastic disease:
- Benign tumors: Angiomyolipoma
- Malignant tumors: Renal cell carcinoma, Urothelial cell CA of renal pelvis, ureter, and bladder

v.  Common congenital anomalies of kidney and urinary tract system: Anomalies in number (renal agenesis,
supernumerary kidney), Anomalies in size and form (Hypoplasia, Hyperplasia, horseshoe kidney, cross ectopia),
Anomalies in position (Malrotation, Ectopia)

vi. 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, Ureterocele and Urachal anomalies

vii. Miscellaneous: Neurogenic bladder

Pathologic images of Male Genital Organs: Scrotum and testis (Infection, Torsion, Trauma, Tumor, Varicocele,

Microlithiasis)
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h.

Pathologic images of neck
i. Parotid space
1. Infectious and inflasmmatory lesions: Acute parotitis, Parotid Sjogren syndrome, Benign
lymphoepithelial lesions-HIV
2. Benign Tumors: benign mixed tumor, Warthin tumor, Schwannmoma
3. Malignant tumors: Mucoepidermoid carcinoma, Adenoid cystic carcinoma, Malignant mixed tumor,
Non-Hodsgkin lymphoma, Metastatic disease of parotid nodes
ii. Visceral space
1. Inflammatory lesions: Graves’ disease, Chronic lymphocytic thyroiditis (Hashimoto)
2. Metabolic disease: goiter
3. Benign tumors: Thyroid adenoma, Parathyroid adenoma
Pathologic images of vascular structures
i. Deep venous thrombosis of lower extremities

ii. Abdominal aortic aneurysm

EPAs

EPA 1 Level 1 | wanaunum anusuiinveu winfiwasdesinvesnues

EPA 2 Level 0 | \38u3n13 protocol case uazﬂ151%&15ﬁu%&§ﬁww%ﬁﬂwimia%LuﬁJﬁﬁgwum111evkjence—based image guideline

EPA 3 Level 0 | Boudmmudiiugrumenieinie

EPA 4 Level 1 | Ansiodoansriugsamaniluiiu wnmddlinssnw Wmihiiiieades fiaeviegndliesnagniesazanin neldns
AIUANYDITIF NN

EPA 5 Level 0 | 38u§ published guidelines fifigatias viosamdunmmsainslrduuzilumsinnssolunanissenu

EPA 6 Level 0 | Anwuazineudilaludilandnns deusd dothu duneun1snsan warnmvunsndeu vesn1snsiavizentsy

WANANS
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EPA 7 Level 1 | quauazfnmufiienlasunnsunindouninnisnsimneisdniemsiminanisiewulaniglinsaivauvessed

<
WY

EPA 8 Level 1 | afdamiieiiunsguasnugihe Aumdeyaluinsasiequasinauedeyald waranansaifensnmsivugay

TunsquarUeiuninensniinnglinisauvesennnsd

EPA 9 Level 1 | uansnaudnvaznginssuuidivdnuazanuduiionidn

EPA10 | Level 0 | Observe Ssdunngluvaiziinisnansisesdaranainuasnansenusogtae

QUETE! 1. Practice under supervision of senior resident or attending staff
2. Case assignment and discussion
NsUsTIUNE 1. Formative Assessment: Oral/Rapid report

2. Written Exam: Rapid report

3. Competency Assessment

FEAUTUN 2

Ultrasound 2: (US2) 5 wks

Pre-requisite

us1

Wan

Imaging Modalities

1. US

Mandatory Knowledge

1. Normal imaging anatomy on US of
a. Abdominal wall, peritoneal cavity, mesentery and omentum
b.  Small and large bowel
c. Visceral and peripheral vascular structures

2. Pathologic images on US




a.

f.

Pathologic images of neck

Malignant tumors in visceral space: Differentiated thyroid carcinoma, Medullary thyroid carcinoma, Anaplastic
thyroid carcinoma, Non-Hodgkin lymphoma, Parathyroid carcinoma
Carotid space
1. Normal variants: Tortuous carotid artery in neck
2. Vascular lesions: Atherosclerosis and stenosis, pseudoaneurysm, fibromuscular dysplasia, Jugular vein
thrombosis

3. Tumors Paraganglioma: Nerve sheath tumor

Pathologic images of abdominal wall, peritoneal cavity, mesentery and omentum

Abdominal wall: Common types of hernia, abdominal wall tumor

Pathologic images of bowel: Bowel inflammation, bowel dilatation/obstruction

Pathologic images of Female Genital Organs

Uterus and cervix: Adenomyosis, Benign tumor (myoma and its variants), Malignant tumor (CA corpus, CA
cervix), Mullerian duct anomalies
Ovary and adnexa: Ovarian cysts (endometriomas, functional cyst), Torsion, Infection, Benign tumor, Malignant

tumor

Pathologic images in obstetrics

i.
ii.
iii.
iv.

V.

Confirm intrauterine pregnancy

Confirm fetal viability

Determine presentation

Identify placental site

Identify abnormalities and complications : Missed and Incomplete abortion, Ectopic pregnancy, Molar

pregnancy, Placenta previa

Pathologic images of vascular structures

Ci



Deep venous thrombosis of upper and central vein

Carotid artery stenosis

Renal artery stenosis/ occlusion

EPAs

EPA 1 Level 2 | fnsdeansenaqesnagndeaivanzay uanidsumnuaarilumsufinnu msguagitofudsamnuludiuld
EPA 2 Level 2 | 1. protocol case u,azLﬁaﬂwmiﬁu%’ﬁﬁm%’umiema]quﬁyugwuuaz%u%awﬁulé’mu evidence-based image
guideline AulAALULENUDISIELNNY
2. mdnmsfiugumsiandunlfifleaninsaidon protocol case uandenldansiussdlfosnsdiannim mangan an
Unauded uagldnmmeadidaanm
EPA 3 Level 2 | 1. dfiuisnsnunasldmenuiesegisgniouangay
2. WA WINYEYDIMULEIRINNTT observation N1 review 33 UBIIERIANTHNBUTY N15ANYININAITIUALINTANS
99 AIYAULDY smﬁy’qmsmmaaumadwwﬁ”ﬂﬁ%’umiuﬁlmmﬂmmséé‘lﬁmsﬂﬂamu
EPA 4 Level2 | 1. fndefoansiufmelufiu wnnddlinisinu Wathitiieates flhevieqnildesiegniouasgnmm dus
MITUUTA 99T NMTTIBNUKS UazNIERnNMIzUNINTGOUIINNISATIITOIRRaNsAelanIsLuzives
Sdunng
2. UAwanalnsfne wie formal report E]EJ'NiW]L%QLLaggﬂﬁaﬂIﬂﬁlﬁ%’Uﬁ’]LLusﬂ’]ﬁ]’]ﬂa’lmi‘c’jﬁjﬂﬁﬂ’ﬁaﬂE]UiJJELUH‘EEﬁﬁ
fmudAgyrenisinemsen1sIanisae (X-ray alert)
EPA 5 Level 2 | 1. Tiduugiilunsdnnisdelunansnesu viemnsindunsdsdifiuuitensidadefignies nu published
guidelines nglan1siuzinvesssdunwng
2. $u consult fuunmdidwesdfiinusnwldesnamneanlnefisadunmslinisnsuuegih
EPA 6 Level 3 | 1. moumaugtieuazadlamenuied
2. L%ﬁ'wiumiﬁwﬁmmmasaLLaﬁmmm:iﬂa8ﬁﬂ’ﬂ§\lwﬁﬂﬁwﬁmmﬂmﬂaejﬂwsﬂﬁﬂﬁaLL@SUEN%@%Lme‘iﬁaﬁ'}ﬁ’mmi
ﬁlﬂ%’usﬁaumﬂé’mi@LLaﬁJaa%ﬁﬁLmeé
EPA 7 Level 3 | quanazinmugithefilésunnzunsndouannsnsiansidvionsiinanisldesnansuas

Cii



=

EPA 8 Level 2 | dendsnsimsngaslunisguagiheduninensnineglinisuusinvesearsdglinisiineusy
EPA 9 Level 2 | UfURudussdunmdlugiuzaufinvesiiuniedid@inenlaogeduszansnm
EPA10 |Level2 | 1. sisuenubianainkazwiswiefidunmduasunmdiinvedldldegrsmunsauiasanin

2. MANURANAINANTUVBATIANINSIE

QUETE! 1. Practice under supervision of senior resident or attending staff
2. Case assignment and discussion
MsUTELiuNG 1. Formative Assessment: Oral/Rapid report

2. Written Exam: Rapid report

3. Competency Assessment

FEAUTUT 3

Ultrasound 3: (US3) 6 wks

Pre-requisite

us2

&
bUBUN

Imaging Modalities

1. US

Mandatory Knowledge

1. Normal imaging anatomy on US of

Chest

2. Pathologic images on US

Pathologic images of liver

Rare liver diease

Liver transplantation

Pathologic images of gallbladder and bile duct
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Rare diseases (such as xanthogranulomatous cholecystitis)

Pathologic images of pancreas

Uncommon conditions (such as autoimmune pancreatitis)

Rare tumors (such as rare cystic tumors, etc.)

Pathologic images of abdominal wall, peritoneal cavity, mesentery and omentum

Post-operative intraabdominal collection, hematoma, seroma, lymphocele

Pathologic images of Kidney and Urinary tract

Renal vascular disease: Aneurysm, Stenosis, Fistula, Occlusion, Malformation

Renal transplantation

Pathologic images of vascular structures

Peripheral artery stenosis

Venous insufficiency

Portal hypertension

iv. Dialysis access
EPAs EPA 1 Level 3 | 1. uwansunuw anuiuieweu ninfikasdesitnvesmuedldesnamsansenuies
2. awnsoveuarliautiewaslunsvirandudiule
EPA 2 Level 3 | 1. protocol case LLazLﬁanﬁmiﬁu%’aﬁﬁm%’umim’mquﬁugwmmzsﬁfv%@umu evidence-based image guideline
IamenuLes
2. Wiz iBnsmsevindug Amnzauiigadmiviiaedeunmdiunvednuld
EPA 3 Level 4 | 1. awnsanmiaduauAaunaniviuldlidoey waslinsitedelsansannedinuldtosufinudfysdonissnuils
PAAULDY
2. Wanvinwraulduamilindanneinsdilinisiineustlunisesnsienunauuy preliminary wagtduiivsnw

wisuteslineuduganisiineusy
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EPA 4 Level 3 | 9BunansIfignsies datau nszdu mumnudosnisvesmmdiiwesliuazanmnsaudmaninnaildosiad
Usyangnw
EPA 5 Level 4 | 1. Tfuugihlunsdansselunanisnenu viensnsadumsfadiiiufniionsidadefigndes mu published
guidelines wazw3e evidence based medicine lamenulesnazaenansaiulaslioggnieunuzay
2. awnsolduuzihuazidenisnismsamedsdfigndeamnzauungtaelilutismueniiaswns
EPA 6 Level 4 | 1. ufaazaduneil se/andnsdifinamzunsndoundsmsnsiaievisinanisisidusedssumssnunsely
Tsangruavselasunissidn
2. drnllunsiiaomsuasguafinnudtisfifnitundeivinanisiisudounorinmsidudeutuldmeldng
AUuavesTIdUNmY
EPA 7 Level 4 | Ansedeansriuunmdidrvesldnsdinuanuiaundiilinindn azanidu mauiansiuied msiinnnzunsndouan
ansfiuiednseannmsiminanisnneg warlinisguannsunindeundsivinanislanienues
EPA 8 Level 3 | 1. a%mﬁwmuﬁﬁmﬁ’um'ﬁ@‘ua%’ﬂmﬂﬂw Aumdeyaluansansing LLazﬁ'lLauasﬁay‘aﬁiﬁlﬁaﬁwmﬂixmumﬂumi
1971 1wt journal club Lol clinical thinking skill
2. @onEmsiimnzaniigalumsguaditiofuninensidldfenies
EPA 9 Level 3 | UjtRrmudusadumndlugiuedinfiuniessdivenlsegnedivszd@nsam
EPA10 | Level3 | 1. udlvuasquagihelusuiiieatunnuasndovesdiiels

2. TenuNakAzdeasSedmaeusiuieraunmdivesldlamenuies

QUPIE! 1. Practice under supervision of attending staff
2. Supervising junior resident
3. Case assignment and discussion
MsUsELiuNG 1. Formative Assessment: Oral/Rapid report

2. Written Exam: Rapid report

3. Competency Assessment
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4. Musculoskeletal Radiology

SEAUTUN 1

Musculoskeletal Radiology 1: (MK1) 4 wks

Pre-requisite

None

Wanm

Imaging Modalities

1. Plain film (Conventional plain film of bones and joints)
2. US
3. CT

Mandatory Knowledge

1. Indications, contraindications and limitations of each modality (Plain radiographs of bones and joints)
2. Principle physiology of bones and joints
3. Normal roentgenographic anatomy of

a. Spine and pelvis

b. Upper and lower extremities
4. Degenerative diseases of spinal column and extraspinal sites
5. Trauma and sport injury

a. Concept and terminology

b.  Physical injury: spine

c.  Physical injury: extraspinal sites
6. Bone and soft tissue tumors: Basic approach to bone tumor
7. Infection

a. Pathophysiology of infection of bone and joint

b. Radiographic findings of bone and joint infection

8. Inflammatory diseases

CVi



a. Rheumatoid arthritis

b. Spondyloarthropathies

c. Crystal-induced and related diseases: gout, CPPD, HADD

9. Miscellaneous: Osteochondrosis
EPAs EPA 1 Level 1 | 1. uansumum anusuiiaey wihiluazdosfinvesmuos
2. Wimnuidetie WiAusd uazdmndodndsiogsinaludiy
EPA 2 Level 1 | Protocol case LLazLﬁani%’aﬁﬁu%aﬁém%’umimmLLUUﬁugmlé’mu evidence-based image guideline
EPA 3 Level 1 | 1. Boudamuiiugnumieniginie
2. AsRSUATIUAMUNRLUU critical findings venuRnUnAiviulddn warlinsidedouenlsaldetunuzay
3. ﬁm«ﬂﬂwwm%’n?ﬂt.asmaémmmﬂﬂaﬂiuﬂ%’j&dauq AU 8IMTUaAS Uaznaneesliinsvestleneu
#¥umsnsn dethdeyaiamemndaslumauananmmeddliiussansnmanniian
EPA 4 Level1 | 1. fndefoansiufmelufiu wnddlinisinu Wathitiieatos flhevieanildesisgniouasgnmm dus
NMsfudine MINTI9 MITeURa uaznsdliinnnzunsndeuainnissaviseriinanisnglinisaiuguves
Sedunnd
2. ywauRasazuiieuAnunafililFmannevielunsdissuldgniesmelinisamuauvesisdummeg
EPA 5 Level 1 | Tduuziilunsiamsdelunanissmenunieldnisaivauesssdunme
EPA 6 Level1 | 1. Anwuazsharudilaludlavdnms deudd deviu funeuminsia waznmeunsndou vesnammaviens
wnanIs
2. Review Uszif 91N15UAAY N150TIDTNY NaMeBaUJuRinis uazn1snsianesedvesiihenoudingia
3. fewinsnsvseiminansunmgUsyiinudeuuinues 38NInsIa MIguandslasunisnsiavien
waonns wasndannzunsndouiiintuldunitieuaza i
4. Wtheastelulu consent form ndslideyaudtiheuiesud
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EPA 7 Level 1 | quanasRnnuitieflésunnzunsndeunnnimmamsiadniemsvivinamadoswildnelinisauaumesisd
wnne
EPA 8 Level 1 | a$emanuiifgrdunsquasnuiing dumideyalunsansinequasihiauedeyald uaraunsadenisnisimanza
Tunsquagihofuninensidneldnisnuveseinsd
EPA 9 Level 1 | uansnaudnvaznginssuuidivdnuazanuduiionidn
EPA 10 | Level 1 | Identified personal error 1u M3sutanaiin AunWHA #39 protocol Aa Inglasuriuziilazdiemdeanssdunme
QUETE! 1. Practice under supervision of senior resident or attending staff
2. Case assigcnment and discussion
3. Short topic assignment
MsUTELiuNG 1. Formative Assessment: Oral/Rapid report

2. Written Exam: Rapid report

3. Competency Assessment

FEAUTUN 2

Musculoskeletal Radiology 2: (MK2) 4 wks

Pre-requisite

MK1

&
bUBWN

Imaging Modalities

1. Plain film

Special and specific positioning of bone and joint

2. Ultrasonography

3. CT
4. MRI

b. Recognizes the errors in image acquisition (mal-positioning and artifacts)
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a. Recognize normal MRI anatomy

b. Understand the proper MR protocol

Mandatory Knowledge

1.
2.

3.

Indications, contraindications, techniques and protocols of plain radiographs, ultrasound, CT and MRI of bones and joints
Principle physiology of bone metabolism and calcium homeostasis
Normal imaging anatomy

a.  Normal variation

b. Normal anatomy of bone marrow

Degenerative diseases

a. Diffuse skeletal hyperostosis (DISH)

b. Calcification and ossification of spinal ligament and tissue
Trauma and sport injury

a. Common classification

b. Understand common mechanism of injury

Bone and soft tissue tumors

a. Diagnosis of common benign and malignant bone tumors

b. Diagnosis of common benign and malignant soft tissue tumors
Infection

a. (T and MRI findings of bone and joint infection

b. US, CT and MRI findings of soft tissue infection

Hematopoietic and marrow diseases

a. Thalassemia

b. Hemosglobinopathy and other anemias

c. Bleeding disorders: Hemophilia, bleeding diatheses and hemangioma
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9. Inflammatory diseases (Connective tissue diseases)
a. SLE
b. Systemic sclerosis
c.  Dermatomyositis, polymyositis and other inflammatory myopathies
10. Metabolic and endocrine diseases
a. Osteoporosis
b. Parathyroid disorders and renal osteodystrophy
11. Diseases due to medications and chemical agents (Steroid induced disorders)
a. Osteoporosis
b. Osteonecrosis
c.  Neuropathic-like articular destruction
12. Congenital and developmental skeletal conditions: Developmental dysplasia of the hip
13. Miscellaneous

a. Osteonecrosis

o

Fibrous dysplasia, neurofibromatosis and tuberous sclerosis

c. Perthes disease

EPAs

U

EPA1 | Level [ dinsdeanssineegngndosviunzay uanidsuarudndiulunisufiinemu nsguagineiudsueuluiiuld

2

v
v a o o =

EPA2 | Level | 1. protocol case wazdonldasiiussddmiunisasranuuiugiusasdudoudulaniu evidence-based image guideline

o

2 Meldrwuzinessadunmeg

2. thwdnmsiiugruneildndunldiiieansunsaiden protocol case uagidionldansiiuisdldogslinanin maneas anu3una

[

398 wazldaninmaSadndaaunin

q

EPA3 | Level |1. fwvisenunagiulimenuiedagignieamingay
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2. WRWWiNYeYaewmuLd1NNTT observation N3 review $3UINTERIANMIHNDUTH NFANYININAITIUALINTAITAN F78

ALLBY TIINIATIRARUNABUMAILATUNITUAlUaINe191sERIinIsHnea Uy

EPA4 | Level | 1. amsiaﬁamiﬁw;i'ﬁ’gmwﬂuﬁu W lin1ssnwn Wmthiifiieades AUhevisenAlieggniawazanIn Fausnnsuline
2 MINTIA MITBNUNE Uaznsaliiannezunndauainmsasiavserivinansaglinmsiugivessdunmgd
2. uwlamamalnsdwi vi3e formal report agasinidanargnaeslagliiumuurihanenansdilinsiineusalunsdi
AMUEIAYADNITINYINIINITINNIFD (X-ray alert)
EPAS5 | Level | 1. Wimuuziilumsdamssolunanissonu viemsmsedumesdifiuiuiion1sidedefigndes mu published guidelines
2 elan1suuzdIvessadunme
2. $u consult Auunmdiiweslifnuinmldesannzaslaefssdurmelrnsnisuuzih
EPA6 | Level |[1. moumaudUlguazyflasienues
3 2. hdulumsvisinomauazquaienuiefivnitundaiaomslasegmeldmsguavesisdunmduievidinansiili
Fudeunelinisquavesiadunng
EPA7 | Level | quanagfamuiithefiléisunnzunsndeuanmsnsiamaisdniemsininanisldedisasuiss
3
EPAS | Level | @eniBnmsimanzaslumsquagitheduminennsifimeldnisuuzihvesenanselinsiineusy
2
EPA9 | Level | UftRnuludidunmdlugiuzaudnvasiiumeisdinenlsogsfiuszansam
2
EPA10 | Level |1. vignuanuianaiauazudwsiesidunnduazunndiinvaldlspgumngaunazgnin
2 2. mAnuanaInanlurenTIannesed

A15L58U

1. Practice under supervision of senior resident or attending staff

2. Case assignment and discussion

3. Short topic assignment
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ANSUsTIUNG

1. Formative Assessment: Oral/Rapid report
2. Written Exam: Rapid report

3. Competency Assessment

FEAUTUT 3

Musculoskeletal Radiology 3: (MK3) 4 wks

Pre-requisite

MK2

Wanm

Imaging Modalities

1. Plain film (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)

Mandatory Knowledge

1. indications, contraindications and limitation of MRI of bones and joints and MR arthrogram
2. Trauma and sport injury
a. Interpretation internal derangement of the joints
b. Physical injury: muscle and tendon injuries
3. Bone and soft tissue tumors
a. Diagnosis of tumor liked condition and tumor related condition
4. Infection
a. CT and MRI findings of bone and joint infections
b. US, CT and MRI findings of soft tissue infection
c.  Spondylodiscitis

5. Hematopoietic and marrow diseases
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a.

b.

Plasma cell dyscrasia and dysgammasglobulinemia

Lymphoproliferative and myeloproliferative disorders: leukemia, lymphoma

6. Inflammatory diseases

a.

Mixed connective tissue disease and collagen vascular overlap syndromes: rheumatic fever

b. Hemochromatosis

C.

Other crystal-induced disease: amyloid deposition

7. Metabolic and endocrine diseases

a.
b.
C.

d.

Osteomalacia
Paget’s disease

Thyroid disorder

Other disorders of endocrine glands

8. Diseases due to medications and chemical agents

a.
b.
C.

d.

Atypical femoral fracture

Fluorosis

Lead poisoning

Other medications and chemical agents

9. Congenital and developmental skeletal conditions: spinal anomalies and curvature

10. Miscellaneous: radiation change

EPAs

EPA 1 Level 3 | 1. uansunum anusuiaveu minfiuastosiinvesmuesidognumsaudonuies
2. @nsaveraglinnudlsmaslunsyinududiule
EPA 2 Level 3 | 1. protocol case LLazLﬁaﬂisi’fmiﬁu%“ﬁﬁm%mismaquﬁugmuazsﬁuﬁaumu evidence-based image guideline
IAenuLes
2. Tiduupiisnsnsevindug fvsnzandigadmsuiiiesounmedfiunvemuinwmle
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EPA 3 Level 4 | 1. annsansduanuRaunaiidiuldlidnay uarlinidaselsarsonneginuldosudfinnuddysonissnuls
AILALLEY
2. simuwinuzauldummilindannerasdilvnsineusilunsesnsisnusauuy preliminary wazifuiiuinm
urisutiesldtouduannisiinouss
EPA 4 Level 3 | eunansIafignaes Falau nszdu munnudesnmsvonmdiiwediuazanmnsaudmamananlsosied
Usyangnw
EPA 5 Leveld | 1. Tiduugilunsdnnisdelunanmsnesu viemsnsadunsddifiuduitentsidadefignies s published
guidelines Uar¥3e evidence based medicine ldimenuieiazaevensoguladliagisgniouingay
2. mwnsalsimuuziuazidonismsnnamsdsdfignaesmnzaunngtislilusimennassms
EPA 6 Leveld | 1. ufwazedunefie/qnansdiinnnzunsndeundsnisasavievhiinonsidududesldiunsinudely
Tsangruavselasunissidn
2. drnilunsiiaomsuasguainaudtisfifnitudeivinansiisudownorinomsidudentuldmeldng
ALaVDITIEUNNEY
EPA 7 Level 4 | fnsedeansriuunmdidmasldnsdinumnuiiaundiilinindn azanidu mauiansfivisd msiinnnzunsndouan
ansfiuSsdvisennmsiinanisene warlinnsguanizunindeundaivinanislameniies
EPA 8 Level 3 | 1. a¥umawiferiunmsquasnuifing dumdeyalunsasig uazhauedeyaildiflemuinssuiunslunis
197U 1w journal club Wiielwil clinical thinking skill
2. \deniEmsfimnzaniianlumsquagitiofiuninensidldmenuies
EPA 9 Level 3 | UjdRvuudidwmndlugiusihfiunisssdivenlsogsliuszd@nsam
EPA10 | Level3 | 1. uAlwwazquadineluduilienfiuanuuaendovesiitaels

2. enuNakazdeasesfidmaioussiugiieseunndidnveddlimenuies

A15L58U

1. Practice under supervision of attending staff

2. Supervising junior resident
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3. Case assignment and discussion

4. Short topic assignment

ANSUTZLIUNE

1. Formative Assessment: Oral/Rapid report
2. Written Exam: Rapid report

3. Competency Assessment

5. Neuroradiology, Head and Neck Radiology

FEAUTUN 1

Neuroradiology, Head and Neck Radiology: (NH1) 4 wks

Pre-requisite

None

Wanm

Basic and Advanced Instrumentation

1. Principles of imaging techniques of plain radiography, 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

Normal anatomy and physiology, including normal anatomical variants of
1. Brain and skull

2. Head and neck

3. Spine

Abnormal conditions/Diseases of the brain: CT of the brain, Plain film

1. Basic knowledge of traumatic brain injury (such as skull fracture, epidural hematoma, subdural hematoma, etc.)
2. Basic knowledge of stroke (such as occlusion of large vessel, small vessel disease, hypoxia, etc.)

3. Basic knowledge of intracranial infection (such as meningitis, cerebritis, abscess, etc.)
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o w

EPAs EPA 1 Level 1 1. WEAIUVUY ANUSURAYOU NENTILazUodNnnveInuLes

2. Tanuweie Tmigsh warlianudedndnoesiuauluiiy

U

EPA 2 Level 1 | protocol case LLﬁxLﬁ@ﬂﬁﬁﬁﬁU%ﬁﬁﬁm%’umimaf\]LLUUﬁugﬂﬂﬁm’m evidence-based image guideline

EPA 3 Level 1 | 1. as93umuAnUARLUU critical findings WsemnuRnUnaiuladauaylinisitadouenlsalaodamnye
2. Anwamnesiduaznagiuresieluasineus saudueinis ensuans kanwiesiRn1svestheneulasunisnsiaiie

ideyavianuauniglunisulananimmiededlvidussavsnmunnian

EPA 4 Level 1 | 1. Ansodeasiudsmanluiiy wmddlinissnw Wndhiineides dlievienaliegagniomazanin dain1ssulinm
N300 NIBNUNE waensaliianzunndeuainnisasiaserinanisnielinsaiunuvesssdunng

2. Menumakazwdinuraundnldlinnnevielunsdlisiiulagniesnielinisauauuesssdunme

EPA 5 Level 1 | Tduuzilunsiamsselunanissenuneldnisaivauesssdunme

EPA 6 Level 1 | 1. Review Us¥if 91n15U4AA1 N150T39519N18 NavavieeUjURn1s uazn1snsramessdvesiiisnaud1nga
2. fewin1snsRvseinan sumdUss it udauusInnues 3N159533 MIQRANAILATUNITATIIVTRINTIRANT Wazlds
amzunsndeuiinvuliundiisuasai

3. WigUawastelulyu consent form viadlviteyaufiesouiosuds

EPA 7 Level 1 | quauazfnmudiienilasunnsunindouninnisnsimmeiednionsviminanisiewiulaniglinisaivauvessedunme

EPA 8 Level 1 | afednuifeatunisguasnwdiae Aumdeyalunsasineuaztnauetoyalivazanansadeanisnisimunzanlunisgua

dheiuninensndnnegldnisnuveserarsd

EPA 9 Level 1 | uansnaudnvaznginssuuidivdnuazanuduiiondin

EPA10 | Level 1 | Identified personal error 1u nsiUanaiin WuUNEn 3o protocol An laglasumluziuaztiedeainisdinme

n3L38u 1. Practice under supervision of senior resident or attending staff
2. Case assignment and discussion
3

Short topic assignment

AsUsELiUNG 1. Formative Assessment: Oral/Rapid report
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2. Written Exam: Rapid report

3. Competency Assessment

SEAUTUN 2

Neuroradiology, Head and Neck Radiology: (NH2) 4 wks

Pre-requisite NH1
o Imaging Modalities
1. Plain Film

2. CT of the Brain

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

5. MRI of the Brain

6. MRI of the Spine

Mandatory Knowledge

1. Basic and advanced instrumentation

1.1. Imaging examination protocoling in CT and MRI

1.2. Safety considerations and patient management focusing on radiation safety and usage of contrast agent and related issues
2. Abnormal conditions/Diseases of the brain

2.1. Advanced knowledge of traumatic brain injury (such as dissection, pseudoaneurysm, carotid-cavernous fistula, etc.)

2.2. Advanced knowledge of stroke (such as dissection, vasculitis, vasospasm, etc.)

2.3. Advanced knowledge of intracranial infection (such as Herpex simplex, HIV, Tuberculosis, etc.)

2.4. Basic knowledge of intracranial tumors and tumor-like conditions (such as astrocytoma, glioblastoma multiforme,

oligodendroglioma, etc.)
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2.5.

2.6.
2.7.

2.8.

Basic knowledge of metabolic-toxic brain conditions (such as hypoglycemia, alcoholic encephalopathy, hepatic
encephalopathy, etc.)

Basic knowledge of neurodegenerative diseases (role of imaging in dementia and psychogenic disorders)

Acquired white matter disease (such as multiple sclerosis, acute disseminated encephalomyelitis, small vessel ischemic
disease, etc.)

Epilepsy (role of imaging)

3. Abnormal conditions/Diseases of the head and neck

3.1
3.2.
3.3.

3.4.
3.5.
3.6.

Common diseases of the orbit (such as retinoblastoma, melanoma, retinal detachment, etc.)

Common diseases of the paranasal sinuses (such as sinusitis and its complication, acute sinusitis, polyposis, etc.)
Common diseases of the neck (infectious and inflammatory lesions of the neck, common tumors such as paraganglioma,
nerve sheath tumor, meningioma, etc. and vascular lesions such as carotid artery pseudoaneurysm, fioromuscular
dysplasia, acute idiopathic carotidynia, etc.)

Common diseases of the base of skull (such as cephalocele, fibrous dysplasia, juvenile angiofibroma, etc.)

Common diseases of the temporal bones (such as cholesteatoma, malignant otitis externa, paraganglioma, etc.)
Common diseases of the facial bones focusing on infectious/ inflammatory conditions, tumor and tumor-like conditions

and traumatic conditions

4. Abnormal conditions/Diseases of the spine
4.1. Common diseases of the spine and spinal cord (such as infection, neoplasm, trauma, degeneration, etc.)
EPAs EPA 1 Level 2 | finsdeansenaqesnagndeaimanzan uanidsumnuaailumsufinnu msguagiefudsamnuludiule
EPA 2 Level 2 | 1. protocol case uasidonldansiiuiddmiunsamauuuiiuguwazdudoutiuléniu evidence-based image

guideline Mulamuugiivesd@unme

v

2. thwdnmsiiugrunesildndinldiieatsnsaiden protocol case uagidonldansiussdliognadinanm manzau an

o

Usunausad wazleninmnesadniaunin

q
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EPA 3 Level 2 | 1.

a I3

fusenUNasUlafInuLIRENR LI
VYN BEYRIRLLERINNTT observation 11T review 33UB1A1SENINSHNBUTH NSANIINAIIMAZINTAS

P99 FREALLEY TININTATIRARUNABUMEAlASUNISUAlUaINe1asEEinsHna Uy

EPA 4 Level 2 | 1.

Ansledoansiudsmnulufin wnddlimssnw Wnthiififedes finevieq Rldosnsgnioauazanin duus
Msfudine MINTI9 NMITeURa uaznsdliinnnzunindeuainnnsavseriinanisnelanisuugiives
Sedunng

udasanalnsdni vi3e formal report egnmmiinazgniadaglisuduuzihaneasdglinisineusnilunsdi

fmudAgyrensinemsen1sIanisae (X-ray alert)

EPA 5 Level 2 | 1.

o a

TiAtuzinlun15dnn1seoluNanN1TI189U ¥39N15NTIDUNNSENLRLLNENTITAdTIgNABY MU published

Y

guidelines Melansuuzinvesssdunng

5y consult Auknmndiavesldnuiusnelsegranunzaulaeissdunnglrnisniswus i

EPA 6 Level 3 | 1.

nouMnUEELazaAlATIEALLEY

2. hdulumsvisinomauazquaienugiefivnitundaiinomslasegmeldmsguavesidunmsuieviiinans
lidutounelinsquanessedumme
EPA 7 Level 3 | guanazfinnufthedldiunnzunsndeuainmsnsiamsidviomsivinanisldetninsuases
EPA 8 Level 2 | BonTsmsfivnzanlunsquadinefunineinsiisinnelénisuugivesenansdglvmsiineusa

EPA 9 Level 2 | UfUi

AouduiduwmdlugruzandnvosiiumeSsdinenldegadivszdnsam

EPA 10 Level 2 | L.

enuANLEanaIaLari IS ELnduarunmdidnveslldeguingauuazanm

2. WANNEANAIAAINLUVDNTIINNTIE
QUETCR) 1. Practice under supervision of senior resident or attending staff
2. Case assignment and discussion
3. Short topic assignment
MsUsELiuNg 1. Formative Assessment: Oral/Rapid report
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2.
3.

Written Exam: Rapid report

Competency Assessment

SEAUTUN 3

Neuroradiology, Head and Neck Radiology: (NH3) 4 wks

Pre-requisite

NH2

e

Imaging Modalities

1.

Plain Film

2. CT of the Brain

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

5.
6
7
8
9

MRI of the Brain

. MRI of the Spine

. Advanced CT Imaging

. Advanced MR Imaging

. MRI of the Head and Neck

10. Myelogram and/or CT myelogram

11. Sialogram

12. Sonogram of the Neck

Mandatory Knowledge

1.

Basic and advanced instrumentation
1.1. Imaging examination protocoling in CT and MRI
1.2. Safety considerations and patient management focusing on radiation safety and usage of contrast agent and related issues

Abnormal conditions/Diseases of the brain
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2.1.
2.2.
2.3.
24.

2.5.

2.6.

2.7.
2.38.

Congenital anomalies of the brain (such as neurofibromatosis, tuberous sclerosis, Sturge-Weber disease, etc.)

Inborn error metabolism of the CNS

Advanced neuroimaging (such as CT perfusion, MR perfusion, MR spectroscopy, etc.)

Advanced knowledge of intracranial tumors and tumor-like conditions (such as fibrous histiocytoma, malignant
mesenchymal tumor, embryonal carcinoma, etc.)

Advanced knowledge of metabolic-toxic brain conditions (such as radiation and chemotherapy, drug abuse, Fahr disease,
etc.)

Advanced knowledge of neurodegenerative diseases (role of advanced imaging in dementia and psychogenic disorders)
Related knowledge of neuro-nuclear medicine (such as PET, SPECT, etc.)

Epilepsy (role of advanced imaging)

3. Abnormal conditions/Diseases of the head and neck

3.1
3.2.
3.3.

3.4.

3.5.

3.6.

4.1.

Rare diseases of the orbit (such as retrolental fibroplasias, Coat’disease, primary hypertrophic persistent vitreous, etc.)
Rare diseases of the paranasal sinuses (such as dermal sinus tract, choanal atresia, dacryocystocele, etc.)

Rare diseases of the neck (such as laryngeal chondrosarcoma, treatment-related lesions, fibroosseous lesions of the jaw,
etc.)

Rare diseases of the base of skull (such as giant cell lesions, aneurysmal bone cysts, perineural spread, etc.)

Rare diseases of the temporal bone (such as anomalies of the ear, labyrinthitis, autoimmune inner ear diseases, etc.)

Rare diseases of the facial bones

Abnormal conditions/Diseases of the spine

Rare diseases of the spine and spinal cord (such as developmental spine disease, vascular lesions, etc.)

EPAs

EPA 1

Level 3 | 1. WEANUNUIN ANUSURATDU MUNTLALIBINAYDINULDI LA BEN AL SEUAIUAULD

2. ansavesaslvinnuiewmdslunisyiauduiiuls

EPA 2

Level3 | 1. protocol case wagtdonldasiusaddmsunisnsranuuiugiusasdudouniu evidence-based image guideline

lAAIenULeY
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2. WiAuugd1¥n1sns9vilndu AvanauiigadwiugUlesdewnndnunveduinunla

EPA 3 Leveld | 1. annsansrduanuRaunaiidiuldlidnny uarlinsidaslsansonnginuldtosudfinnuddysonssnuils
AILALLEY
2. simuwinwzauldiummailindasnerasdilvnsineusilunsesnsisnusauuy preliminary wazifuiiuinm
urisutosldiouduannisiinousy
EPA 4 Level 3 | MeunansIafignaes aiau nszdu amunrudeansvonmdiiwediuazamnsaudsramananlsosied
Usydngnw
EPA 5 Leveld | 1. Tiduugiilunsdnnisdelunanisnesu vemsnsadunsddifiuduitentsidadefignies au published
guidelines Uar¥3e evidence based medicine ldimenuieiazaevensojuladliagisgnioumnineay
2. swnsalsimuuziuazidonismsnnamdsdfignaesmnzaunngtieldlusimennassms
EPA 6 Leveld | 1. udaazeduneffl 2e/qndnsdifinnmzunsndeundsmsasanieviinonisisndudeddiunmsinudely
lsaneuaviselasuniskdn
2. drnilunsiiaomsuasguafinnudtisfifnitudeivinanisiisudoundorinomsidudentuldmeldng
ALAVDITIFUNNE 1WUN1IYIN peripheral extremity angiography
EPA 7 Leveld | Andedeansriuunmdidveslinsdinuanuiaundiilinindn azanidu msuiasfiuisd mainnnzunsndeuan
ansfiuSdvisennmsiinanisengg warlvinisguanizunsndeundawivinanislameniies
EPA 8 Level 3 | 1. a¥umawiferiumsquasnuifing dumdeyalunsansieg uashaueteyaildifleimuinssuiunslunis
1971 1w journal club Wielil clinical thinking skill
2. \deniEmsfimnzaniianlumsquagitiofuninensidldmenuies
EPA 9 Level 3 | UfuRmudussdunmdlugruesiinfiumessdinenlsegaivsednsam
EPA10 | Leveld | 1. uAlwwazquadineluduilieniuanuuaendovestitaels

2. TenuNakazdeasesfidmaieussiugiiedeunndidnvedlimenuies

a
AI3L38U

1. Practice under supervision of attending staff
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Supervising junior resident

Case assignment and discussion

A LN

Short topic assignment

ANSUsTIUNG

1. Formative Assessment: Oral/Rapid report
2. Written Exam: Rapid report

3. Competency Assessment

6. Pediatric Radiology

FEAUTUN 1

Pediatric Radiology 1: (PD1) 4 wks

Pre-requisite

None

e

Imaging Modalities

1. Plain film

2. Fluoroscopy: VCUG, upper Gl study,small bowel follow through, barium enema, air enema
3. IVP

4. US (abdomen, brain, spine)

5. CT (chest, Neuro)

Mandatory Knowledge

—_

Indications, contraindications, limitation, and possible complications of each imaging modalities in pediatric patients
2. Radiation and contrast safety in pediatric patients.

3. Normal imaging anatomy and variation on each imaging modalities in pediatric patients.

4. Pathologic imaging of Chest and airways

a. Upper Airway: Thyroslossal duct cyst, Tonsillar enlareement, adenoidal hypertrophy, croup, epiglottitis
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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, Pleural effusion, complications of tubes

and lines unigue problems in the neonate

5. Pathologic imaging of Gastrointestinal System

o

a n

M

Biliary System: Biliary atresia, neonatal hepatitis

Liver: Abscess, Portal venous gas

Spleen: Abnormal visceroatrial situs

Pancreas: Trauma, pseudocyst

Pharynx and Esophagus: Esophageal atresia and TE fistula, Retropharyngeal abscess/cellulitis

Stomach; Hypertrophic pyloric stenosis

Small Bowel: Malrotation; duodenal, jejunal, and ileal stensois and/or atresia, Meconium ileus, Midgut volvulus,

necrotizing enterocolitis, ischemic bowel, intussusceptions

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

Miscellaneous

i. Lines and catheters: Umbilical arterial catheter, umbilical venous catheter

ii. Pneumoperitoneum: Signs on plain radiograph

6. Pathologic imaging of Genitourinary system

a.

Kidneys: Ureteropelvic junction obstruction, duplication, Acute pyelonephritis, reflux nephropathy, Wilms, Neonatal

pelvocalyceal dilatation (Urinary Tract Dilatation — UTD classification and guideline of investigation)
Adrenal Gland: Neuroblastoma

Bladders, Ureters, and Urethra: Posterior urethral valve, ureterovesical junction obstruction, ureteral duplication,

ureterocele, Urinary tract infection, including the guideline of investigation, Vesicoureteral reflux, neurogenic bladder

Male Genital Tracts: Testicular torsion, epididymitis/orchitis
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e.

Female Genital Tracts: Congenital vaginal occlusion , Ovarian cysts (including torsion)

7. Pathologic imaging in Neuroradiology

Skull: Caput succedaneum, subgaleal hemorrhage, cephalohematoma, fractures

Spine: VATER association, discitis, tuberculosis spondylitis

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

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

Spinal Cord: Myelomeningocele, meningocele, lipomyelomeningocele, tethered cord, intradural lipoma,

hydrosyringomyelia

8. Pathologic imaging of Cardiovascular System

d.

Congenital heart disease with decreased pulmonary blood flow: Tetralogy of Fallot

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

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

Acquired Heart and Vascular Disease: Pericarditis

9. Pathologic imaging of Musculoskeletal System

Infection/Inflammatory: Pyogenic osteomyelitis, Septic arthritis

Neoplasm: Osteochondroma, unicameral bone cyst, aneurysmal bone cyst, Metastases

Trauma: Accidental trauma

Metabolic/Endocrine: Rickets

Osteochondroses : Blount disease, physiologic bowing

EPAs

Level 1 | WEASUNUIN AUSURATDU MENNLALUDINAVDINULD

EPA 1
EPA 2 Level 0 | 38u3M13 protocol case wagnsldansfiuFaddmsunisnsianuuiiugiuniy evidence-based image guideline
EPA 3 Level 0 | ByudANnuiugIunaneginia
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Ad v o

EPA 4 Level 1 | Ansiodoansriugsamaniluiiu wnmddlinssnw Wnihiiiieades fiaeviegndliesnagniesuazanin aeldns
AIUANYDITIA NN

EPA 5 Level 0 | 38u§ published guidelines fiigndas viosamdunmmsainslrduuzilumsinnisselunanisseny

EPA 6 Level 0 | Anwuazvheudnlaludlandnnis deust devinu duseuntsnsa waznmzunandeu veansasavientsi
Wnans

EPA 7 Level 1 | quauaginnuiitaeildsunmeunsndeunnniansameisdviensviinanindesiuldnielinisnunuvessid
wnng

EPA 8 Level 1 | a¥emamiiferiunsquasnuding dumdeyalunsansiquaziiaueteyald uazaunsadenisnisimanga
Tunsquagthefuninensiineldnisauvese1ansd

EPA 9 Level 1 | uansraudnuaznginssuwidindnuwasanuduiioandn

EPA10 | Level 0 | Observe Ssdunmdluvaiziiniswnneidosdefianainuazsansenuserie

QUETE! 1. Practice under supervision of senior resident or attending staff
2. Case assignment and discussion
3. Short topic assignment

MsUTELiuNg 1. Formative Assessment: Oral/Rapid report

2. Written Exam: Rapid report

3. Competency Assessment

*Ponguld = Must know

Pediatric Radiology 2: (PD2) 4 wks

Pre-requisite

PD1

e

Imaging Modalities
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3
4.
5
6

Plain film

Fluoroscopy: VCUG, upper Gl study,small bowel follow through, barium enema, air enema, loopography Fluoroscopy for chest

and airways

VP

US (chest, abdomen, brain, spine, MSK)

CT (chest, abdomen, Neuro, CVS, MSK)

MRI (GU, Neuro)

Mandatory Knowledge

1.

Indications, contraindications, limitation, and possible complications of MRI in pediatric patients

2. MRI'and MR contrast safety in pediatric patients

3. Pathologic imaging of Chest and airways

a.

Upper Airway: Foreign body, acquired subslottic stenosis, Cystic hygroma, choanal atresia , tracheomalacia,

bronchomalacia, branchial cleft cyst, juvenile angiofibroma, laryngeal papilloma

Chest: Tuberculosis, Pneumocystis infection, funeal infection, AIDS, and bronchiectasis, Venolobar syndrome, tracheal

bronchus, bronchial atresia, bronchopulmonary foregut malformation, metastatic lung neoplasms, Cardiogenic and

non-cardiogenic pulmonary edema, Airway foreign body, Mediastinal neoplasms

4. Pathologic imaging of Gastrointestinal System

a.
b.

C.

Biliary System: Choledochal cyst, cholelithiasis, Hydrops of the gallbladder

Liver: Mesenchymal hamartoma, hepatic hemangioma, hepatoblastoma, metastases

Spleen: Lymphangioma, lymphoma, leukemia

Pancreas: Congenital anatomic abnormalities

Pharynx and Esophagus: Gastroesophageal reflux (guideline of investigation), Foreign body, iatrogenic pharyngeal

perforation (due to NG or ET tube)

Stomach; Duplication, antral web, spontaneous rupture of the stomach (neonates), volvulus
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g.  Small Bowel: Duplication cyst, omphalocele / gastroschisis, annular pancreas; meconium peritonitis; meckel diverticula,

mesenteric and omental cysts; lymphoma

h. Colon: Duplication, lymphoma
5. Pathologic imaging of Genitourinary system

a. Kidneys: Multicystic dysplastic kidney, agenesis, hypoplastic kidney, ectopia, cystic renal disease, Wilms variants,

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

hypertension

b. Adrenal Gland: Adrenocortical neoplasm, hemorrhage, adrenal calcification

c. Bladders, Ureters, and Urethra: Urachal abnormalities, Prune belly syndrome, cloacal anomaly, urologic sequale of

ano-rectal anomalies, Rhabdomyosarcoma

d. Male Genital Tracts: Germ cell tumor, undescended testis, rhabdomyosarcoma

e. Female Genital Tracts: Germ cell tumors, rhabdomyosarcoma

6. Pathologic imaging in Neuroradiology

a. Skull: Convolutional marking, wormian bone, Premature craniosynostosis, lacunar skull, Langerhans cell histiocytosis,

metastatic neuroblastoma

b. Spine: Ewing sarcoma, aneurysmal bone cyst, Langerhan’s cell histiocytosis, metastases (including leukemia and

lymphoma), scoliosis, sacrococcygeal teratoma

c.  Brain: Chiari malformations, cephaloceles, aqueductal stenosis, Migrational disorders, Tuberculous infections, viral

infections (encephalitis), TORCH infections, AIDS, Neurocutaneous syndromes, vein of Galen malformation, Posterior

fossa tumors, supratentorial tumors, Venous sinus thrombosis

d. Spinal Cord: Diastematomyelia, dermal sinus, Neurofibroma, astrocytoma, ependymoma, metastases

7. Pathologic imaging of Cardiovascular System

a. Congenital heart disease with decreased pulmonary blood flow: Ebstein anomaly

b. Cyanotic congenital heart disease with increased pulmonary blood flow: Transposition of the great arteries
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Acyanotic congenital heart disease with increased pulmonary blood flow: Endocardial cushion defect

Congenital heart disease with pulmonary venous congestion or normal pulmonary blood flow: Coarctation of the aorta,
aortic stenosis, total anomalous pulmonary venous return below the diaphragm,
Anomalies of viscero-atrial situs: Basic concepts of situs solitus, situs inversus and situs ambiguous

Vascular rings and other congenital anomalies of the great vessels: Anomalous left pulmonary artery or pulmonary sling

8. Pathologic imaging of Musculoskeletal System

EPAs

a. Congenital/ skeletal dysplasia: Achondroplasia, osteogenesis imperfecta
b. Infection/Inflammatory: Juvenile rheumatoid arthritis, syphilis, rubella, tuberculosis osteomyeliatis, Hemophilic
arthropathy, Toxic synovitis of the hip
c.  Neoplasm: Langerhan’s cell histiocytosis, chondroblastoma
d. Trauma: Non-accidental trauma, slipped capital femoral epiphysis
e. Metabolic/Endocrine: Renal osteodystrophy, scurvy, bone age determination
f.  Osteochondroses : Legg-Perthes disease
EPA 1 Level 2 | finsdeansenaqesnagndeaimanzay uanidsumnuaailumsufinnu msguagiefudsamnuludiule
EPA 2 Level 2 | 1. protocol case uasidonldansiiufiddmiunsamauuuiiuguwazdudoutiuléiniu evidence-based image
guideline Mulamuugiivessd@unme
2. thwdnmsugrumsiandainldifioansnsadon protocol case wazidenldansiiusidldetnedamnin munzay an
Unassed wazldnmmedadndnmunn
EPA 3 Level 2 | 1. fiurisienunasuldrienuedogsgniosuizey
2. WAIWWINYEYaIRLLBIINNNT observation N3 review 33 UDINTERIANTHNBUTH NFANYININAITIHALINTATS
Fi19q Femues uTnTaeuRas unddlisunsilunnorssgifnisiineua
EPA 4 Level2 | 1. Fastedoanstiugamsuluiiy unnddlinssnu dwihiifiieatos duaeniennilfesgniesiaranin dud

U

MM35UUTAYT N1IATIA NMSTINURE LaENIENANIELNSNYaUIINAIATIINs oVIinan1sn1elanisuugives

Se@unng
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2. wdwavalnsdny w3e formal report egsinisuasgnaedlaglisumuuziianerasddlinisiineusulunsdin

HudAgrenisinemien1sdnnisae (X-ray alert)

o a

EPA 5 Level 2 | 1. Tfuugihlumsdanmsselunanisneanu viensnsiadumsfadifiufniionsidadeigndes mu published
guidelines Malansiurinvesssdunng
2. $u consult fuunmélivedlifndinmldegamnzanlnedSsdunmdlinismsuuzii
EPA 6 Level 3 | 1. maumnuitieuazadlamenuied
2. hdulumsvisinomauazquaienugiefivnitundaiinomslasegmeldnmsguavessdunmsuieviiinans
Alidudounelinsquanesssdumme
EPA 7 Level 3 | guanasfinnufthedladiunnzunsndeuninmsnsiamssdviomsivinanisldetninsuises
EPA 8 Level 2 | BonTimsfivnzanlunsquadinefunsneinsiisinneldnisuurivesenansdglvmsiineusa
EPA 9 Level 2 | UfURudussdunmdluguzaufinvesiiuniedsd@inelsoegaiuszansnm
EPA10 | Level2 | 1. vwnuanuRanaiakazudwesdunnduazunmdiivedldosiununsauuargnin

2. MIANURANAIAINIUVINTIINSIE

QUETET! 1. Practice under supervision of senior resident or attending staff
2. Case assignment and discussion
3. Short topic assignment

MsUTELiuNG 1. Formative Assessment: Oral/Rapid report

2. Written Exam: Rapid report

3. Competency Assessment

*Ponguld = Must know
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SYAUTUTN 3

Pediatric Radiology 3: (PD3) 4 wks

Pre-requisite PD2
L'f':am Imaging Modalities
1. Plain film

Fluoroscopy: VCUG, upper Gl study,small bowel follow through, barium enema, air enema, loopography Fluoroscopy for chest and airways

VP

2

3

4. US (chest, abdomen, brain, spine, MSK)

5. CT (chest, HRCT chest, abdomen, Neuro, CVS, MSK)
6

MRI (abdomen, MRU, chest, Neuro, MRA, CVS, MSK)

Mandatory Knowledge

1. Pathologic imaging of Chest and airways

a. Upper Airway: Laryngeal web, laryngomalacia, Subglottic hemangioma

b. Chest: Langerhans cell histiocytosis, mesenchymal sarcoma, primary lung neoplasms
2. Pathologic imaging of Gastrointestinal System

a. Spleen: wandering spleen

b. Pancreas: Cystic fibrosis

c. Pharynx and Esophagus: Swallowing dysfunction

d. Stomach; Corrosive ingestion, bezoars

e. Small Bowel: Hernia, intestinal lymphangiectasia, Henoch-Schonlein purpura (guideline of investigation)

f. Colon: Colonic atresia, polyp
3. Pathologic imaging of Genitourinary system
a. Kidneys: Nephrogenic rest

b. Adrenal Gland: Congenital adrenal hyperplasia
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c. Bladders, Ureters, and Urethra: Primary megaureter
d. Genital Tracts: anomalies of the Mullerian ducts
4. Pathologic imaging in Neuroradiology
a. Spine: 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)
b. Brain: Acute disseminated encephalomyelitis(tADEM), Leukodystrophy
5. Pathologic imaging of Cardiovascular System

a. Congenital heart disease with decreased pulmonary blood flow: Tricuspid atresia, pulmonary atresia with intact ventricular septum

b. Cyanotic congenital heart disease with increased pulmonary blood flow: Truncus arteriosus

. Congenital heart disease with pulmonary venous congestion or normal pulmonary blood flow; Hypoplastic left heart syndrome

C

d. Syndromes with congenital heart disease or vascular disease: Marfan syndrome, Trisomy 21

e. Acquired heat and vascular disease: Takayasu aortitis, Kawasaki disease

f.  Cardiac Operations: Glenn shunt, Blalock-Taussig shunt, Norwood procedure, arterial switch, Fontan procedure
6. Pathologic imaging of Musculoskeletal System

a. Congenital/ skeletal dysplasia: Osteopetrosis, Developmental dysplasia of the hip, Thanatophoric dysplasia, chondrodysplasia

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

b. Metabolic/Endocrine: Hypophosphatasia

EPAs EPA 1 Level 3 | 1. WEAIUNUIN ANUSURATOU MUNTLAET031NAYDINULDI LA B8N LA S EUAIUAULD

2. anunsavesarlianutiswmaslunisyinauduiule

EPA 2 Level 3 | 1. protocol case wazidonldansfiusaddmsunisnsianuuiiugiulazdutounu evidence-based image guideline lasenuLas

2. Wrmuwuzddsnsnsaviindu MmnzauiandmsugUieseunndnunvedsnule

EPA 3 Level 4 | 1. a@mnsansaaduanuiaunaiiiulalidaau waglinmsitadelsarionneinulatdssuaiinnudAynenissnulanisaues
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2. Wamnvinvzauldsumulindannensdginisiineustluniseensieaunauy preliminary wasduiuinwunguiiodls

Y

reuduganisfineusy
EPA 4 Level 3 | eunansIafignaes alau nszdu munrudeansvonmdiiwediuazamnsaudsramananlsiognaduszansam
EPA 5 Level 4 | 1. Tfuugihlunsdansselunanisneau viensnsadumsadiiiuiuitensifdadefigndes mu published guidelines wag
38 evidence based medicine lamenupsazatevensesutiotldegisgniosnzay
2. awnsolvduuzihuazidenisnismsamedsdfigndeamnzauungtaelilutismueniiaswns
EPA 6 Level 4 | 1. udwuazesuremy u/enRnsdiinnzunsndeundinmsasaseivnanisisududeddfunmsshwiselulsmenuianieldsu
NINIAR
2. drnilunsiiaomsuasguainaudtisfifnitudeivinansiisudounorinomsidudeutuldmeldnsguaresisd
wnne
EPA 7 Level 4 | fnsedeansruunmdidvasldnsdinumnuiiaundiilinindn aazandu mawiansfivisd mainnmzunsndeuanansiivisduie
NNMsTERaNsaee uarlinsguansunsndeundaininanislimenuies
EPA 8 Level 3 | 1. a%mﬁwmuﬁﬁmﬁ’um'ﬁ@‘ua%’ﬂm@ﬂw Aumdayaluansansinge LLazﬁ'lLaua%ay‘aﬁiﬁl,ﬁaﬁwmﬂixmuﬂ'ﬁiumiv‘mm LUV
journal club Wieloi clinical thinking skill
2. \denTEmsfimnzaniianlumsquagiiiefuninensidldmenuies
EPA 9 Level 3 | UjtRrmuusadumndlugiueinfiuniedsdivenlsegnedivszsdnsam
EPA10 | Level3 | 1. udlvuasquagihelusuiiieafunnuasndovesdiiels

2. TenuNakAzdeansSedmausiuieraunmdvasldlamenuies

QUETET! 1. Practice under supervision of attending staff
2. Supervising junior resident
3. Case assignment and discussion
4. Short topic assignment

MsUsELiuNg 1. Formative Assessment: Oral/Rapid report
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2. Written Exam: Rapid report

3. Competency Assessment

*Jandula = Must know

7. Interventional Radiology

sedutudl 1

Interventional radiology 1: (IR1) 2 weeks
Pre-requisite: None

v

\iam Skill: interventional procedure

1. Indications, procedure and technique
a. Aortogram, peripheral and visceral arteriogram
b. Cholangiography
c. Abscess and collection drainage
d. Percutaneous biopsy under image guidance
2. Observes obtaining informed consent and helps patient preparation

3. Early detection of the clinical abnormality of the patient during and immediately after the procedure

Mandatory knowledge

1. Knows the basic and common devices used in IR procedure e.g. vascular sheath, guidewires, puncture needles and biopsy needles,
angiographic catheters, and drainage catheters
2. Knows about the imaging guidance e.g. ultrasound, CT, fluoroscopy
3. Knows the normal anatomy and normal variations of
a. Aorta, peripheral and visceral branches
b. Biliary system

4. Knows the indications, contraindications, procedural technique and complications of the basic IR procedures
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a. Aortogram, peripheral and visceral arteriogram
b. Cholangiography
c. Abscess and collection drainage
d. Percutaneous biopsy under image guidance
EPA
EPA1  Level 1 uansunum anusuinveu wihfiuazdosidavessies
EPA2 Level 0 Foufgunsaiitugiuuayisly
EPA3 Level 1 L%‘Suil,l,a%ﬁ’lwl‘iﬂLﬁ@ﬂi‘fﬁﬂ%mﬁa%’]\‘l%’ﬂﬁ (imaging guidance) Tun1sviinanis
EPAL  Level 0 flenuditugiuminmeimaiioatuvasaidenunsuazssuumaiuii
EPAS  Level 0 Anwmagvianudnlafeatudeust dov uaznneunandouilenaiintu lunonsiugiusna «
EPA6  Level 0 aunsagigUseidiugiaenounsivinanssauiusedunme s3uds observe Sadunmdunuglimuugigiieneuiminanisuagnis inform consent
EPA7  Level 0 ansadieUssdiugiisuasguadisvaeyiminanissiuiusadunme
EPA8  Level 1 Ansladeansiiugsamaniluiin 16un enansdumnd weruna tnsdnisume uazunmdgquadineyszmering meldnmsguavessadunmd
EPA9  Level 0 fvinueitugilunstasvivinanis
EPA10 Level 1 uansnadnuwaiznginssuuiadndnuazanuduiionndn
n3158yY
1. LaﬂmiﬂizﬂaumiL'%EmLﬁ&Jaﬁuﬁmaﬂ'1iﬁugmma%’aﬁﬁm%’ﬂmawuéﬂé’h (Body Interventional Radiology)
2. Assists the attending staff do the procedures
3. Case assignment and discussion
MsUsELlung
1. Formative Exam
2. Written Exam (MCQ %38 Rapid Report)

3. Competency Assessment
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STAUYUN 2

Interventional radiology 2: (IR2) 4 weeks

Pre-requisite None

LWaum Skill: interventional procedure

1. Indications, procedure and technique

a.
b.
C.
d.

e.

A N

Mandatory knowledge

1. Knows the equipment used in IR procedure e.g. balloon catheter, stent, embolic agents

Aortogram, peripheral and visceral arteriogram
Cholangiography

Abscess and collection drainage
Percutaneous biopsy under image guidance

Cerebral angiogram and spinal angiogram

Obtains informed consent under supervision
Preprocedural patient preparation
Performs basic interventional procedures under supervision

Patient care during and after the procedure

2. Knows the normal anatomy and normal variation of

a.

3. Interprets examinations, describes the pathologic images, and prioritized a differential diagnosis or gives the diagnosis

Cerebral and spinal angiogram

a. Aortogram, peripheral and visceral arteriogram

b. Cholangiography

c. Cerebral and spinal angiogram

4. Minimal requirement of neurointervention

a.  Neurovascular anatomy :Normal neurovascular anatomy ,Common variant neurovascular anatomy
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b. Traumatic vascular injury :Arterial dissection
c. Arterial occlusive disease
i. Etiology :Occlusion large vessel/small vessel, Embolic
ii. Common cause of intracranial stenosis/occlusion: Atherosclerosis, Thromboembolism , Spontaneous dissection
d. Acute ischemic stroke
i. Imaging interpretation of AlS:Non contrast CT, CTA, CTP, MRI
e. Cerebral aneurysm
i. Etiology of non-traumatic subarachnoid hemorrhage
ii. Type of intracranial aneurysm:Berry aneurysm, Dissecting aneurysm
f.  Cerebral vascular malformation
i. Etiology of non-traumatic intracranial hemorrhage
ii. Type of cerebral vascular malformation: Arteriovenous malformation, Dural arteriovenous fistula

g.  Spinal vascular disease:Normal spinal angiogram, Spinal cord AVM, Spinal cord AVF

m
O
>

@ Y

EPA 1 Level 1 1. W@ASUNUIN ANUSURATDU NTNTILALVBINNAVBIAID

2. Wianuidefie TiAesh uazdimnudedndsersamauluiia
EPA2 Level O 1. ﬁmqmiﬁyugmmqms’immmszwé’wﬁaLLamsuwixam
2. farwditugruentugunsaiildlunu IR
EPA3  Level 1 2ausumssnwsuiuisdunmd sauddviduuzdigthouasgragilisneuiinanisuaznis inform consent meldnisauavessadunme
EPA 4 Level 1 wSsudigthelvinsaunounsvinvinans sauduunndidtvedlduasSadunme
EPA5 Level 1 ﬁﬁﬂwﬂumiﬁwﬁmmiﬁugm W1 N3 puncture CFA wazn1sld vascular sheath
EPA 6 Level 1 avadunazradulsmuRaUn@LUU critical imaging findings WeeAuRnUNATIiUldFAvenMeSad (US, CT, DSA) Taislimsidadouayitadouenlsalae
AMN1935d (DSA) laegnamanzay

EPA7  Level 1 finsisnenunasu neldnsguavessadunme
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EPAS  Level 1 annsauszidiugitas asnadueinisuazennmsuansiiinunivasyivinanisuaylinsquadihevagyininans
EPA9  Level 1. 1. guanasRnnuifihevdsininans oghstios 24 dalus anunsonsraduarmiinuniuazanzunsndeuionaifindy
2. ansauszanuauuumdUszSvedine welinsquasnuegiamnzausuiusdunme
EPAL0 Level 1 uannadnuaznginssuwiadundnuazanuduilonndn
n13138u
1. Practice under supervision of attending staff
2. Do the procedure under supervision of the attending staff
3. Assist the attending staff evaluate the patients before, during and after the procedures
3.1 Before the procedure: check for the clinical status (ECOG), laboratory result and imaging finding to evaluate the indication and contraindication of the
procedure
3.2 During the procedure: observe clinical symptoms and vital sign
3.3 After the procedure: follow up the clinical and evaluate if there is any complication at least 24 hours after the procedure
4. Assignment for short topic discussion or interesting case
nsUsEliumag
1. Formative Exam
2. Written Exam (MCQ %39 Rapid Report)

3. Competency Assessment

sERUTUT 3
Interventional radiology 3: (IR3) 4 weeks
Pre-requisite None

v

DRl Skill: interventional procedure

1. Indications, procedure and technique

a. Aortogram, peripheral and visceral arteriogram
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b. Cholangiography

c. Abscess and collection drainage

d. Percutaneous biopsy under image guidance

e. Cerebral angiogram and spinal angiogram
2. Obtains informed consent, patient preparation and performs basic interventional procedures
3. Manages patients undergoing imaging and post procedural care
4. Detects and manages the complication

Mandatory knowledge

1. Knows the principles, indications, contraindications, patient preparation and care of vascular intervention
a. Angioplasty, venoplasty
b. Thrombolysis
c.  Transarterial infusion
d. Transvenous occlusion (PVE)
e. Transjugular intrahepatic portosystemic stent (TIPS)
f.  IVCfilter placement
g.  Tunnel/ non-tunnel venous catheter placement
h. Retrieval of foreign body
i. Aortic stent graft
j.  Hemodialysis access interventions
2. Knows the principles, indications, contraindications, patient preparation and care of non-vascular intervention
a. Percutaneous nephrostomy (PCN)
b. Percutaneous cholecystostomy
c. Percutaneous injection therapy eg. liver, tumor, cyst ablation

d. Tumor ablation
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f.

g.
h.

Removal of foreign body
Cholangiogram
Dilatation of biliary stricture / cholangioplasty

Biliary stent placement

3. Knows the basic equipment

a.
b.

C.

Catheter
Guidewires

Needle

4. Knows the embolic agent material

5. Minimal requirement of neurointervention

a.

Neurovascular anatomy : Common intracranial-extracranial anastomosis ,Anatomical -Pathological correlation and correlate with other

image modalities

Traumatic vascular injury: Pseudoaneurysm, Carotid-cavernous sinus fistula

Arterial occlusive disease

i. Etiology : Watershed, Hypoxic/anoxia, Dissection

ii. Strategies for imaging

iii. Common cause of intracranial stenosis/occlusion: Ateritis, Moya Moya, Takayasu, FMD

Acute ischemic stroke
i. Imaging interpretation of AlS: CTP, MRl
ii. Suggest management of AlS
ii. Endovascular treatment of AIS
Cerebral aneurysm

i. Complication of SAH

ii. Type of intracranial aneurysm: Giant aneurysm, Fusiform aneurysm ,Infectious aneurysm
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EPA 1

EPA 2

EPA 3
EPA 4
EPA 5
EPA 6
EPA 7

EPA 8

EPA 9

f.  Cerebral vascular malformation
i. Type of cerebral vascular malformation: Capillary telangiectasia, Cavernous malformation, Developmental venous anomaly,
Vein of Galen aneurysmal malformation
ii. Treatment modality for cerebral AVM

g.  Common vascular neoplasm: Meningioma, Juvenile angiofibroma, Paraganglioma, Hemangioblastoma

=

Spinal vascular disease: Cavernoma, Spinal cord ischemic and infarction
Level 2 1. wansunuIm anusuiinveu wihluazdedrinvosiales
2. Wimnuidetie TiAesh uaslimudednddersmauluiiy
3. gnunsnvenazlimutiemaelunsyhanndudia
Level 2 1. $U consult wagtauaunuN13iNYTUe191sdElinisHineusy udwieunndidnvedldliegumnzauuargan
2. MANUAANAINANTUTENTINNTIE TenumuEanaIawazudwounmdidvadldldegrununzauiasanin
Level 2 tharudfiugiumsnieiaia wargunsaiildluay IR srlfiflensmusumsiinamsldestamnzay
Level 2 TiduugtuaznaumaugUlsuaz i ienauiminan1suaznis inform consent
Level 2 wissndiUaglimdounsunsviminanislasienies
Level 2 ﬁﬁmﬁﬂumiﬁﬂﬁmmiﬁugm 1w N9 select celiac artery/SMA, n15ld central line, N15%i1 cerebral angiogram
Level 2 1. as1adunazeSunennuinunfvesnimmnsdsd (DSA) vedlsanian1ieiinuves
2. lvmyidadeuazidadonenlsalaanmmiesd (DSA) taegamuizay
Level 2 1. funfmeunagrudesuldmenues
2. W vinweveInuesaInn1g observation N3 review fua13138EWINISHNBUTY swinsnsITdeuNag e vEleTunualY
3. MsANYINMT AT NTENIFNeTEmULes thiauedoyafiunnspunasiuaiylsd
Level 2. 1. aunsausziiiugiae maﬁummm@zmmmmmﬁﬁmﬂﬂammzﬁwﬁmmmaﬂﬁmi@LLaQﬂwmmzﬁwﬁmmi
2. quanazAnmmEtaevdaiinanis egretion 24 Halug anunsonsrafunnuRaunfuaznzunsndeuiienaifiniu

3. ansadadulafonnisauadnwgtheiledu UssanunuiuwmmduseivedUae wielinisguasnwegramunzausinduiadunme
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EPAL0  Level 2 asuegtheuazginsdliinnneunsndeunasivinanis
Msiseu
1. Practice under supervision of attending staff
2. Do the procedure under supervision of the attending staff
3. Evaluate the patients before, during and after the procedures
3.1 Before the procedure: check for the clinical status (ECOG), laboratory result and imaging finding to evaluate the indication and contraindication of the
procedure
3.2 During the procedure: observe clinical symptoms and vital sign
3.3 After the procedure: follow up the clinical and evaluate if there is any complication at least 24 hours after the procedure
4. Assignment for short topic discussion or interesting case
nsUsElung
1. Formative Exam
2. Written Exam (MCQ %39 Rapid Report)

3. Competency Assessment

8. Breast Radiology

FEAUTUN 1

Breast Radiology 1: (BR1) 4 wks

Pre-requisite None
LN Imaging procedures

1. Mammography
2. Ultrasonography

Mandatory Knowledge

1. Indications, contraindications and techniques of each modality and positioning of mammography
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n o

o

f.
Q.

Normal roentgenographic anatomy

Mammary glands

Mammary ducts

Cooper’s ligament

Nipple and areolar

Terminal duct lobular unit (TDLU)
Lymph node

Vascular supply

3. Dynamic physiology of the breast

a.
b.

C.

Breast development
Lactations

Aging and involutions

4. Pathologic images on mammography and ultrasonography

a.
b.

C.

Fibrocystic change
Fibroadenoma

Benign calcification

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

EPAs

o w

EPA 1 Level 1 | uansunumm enufuinveu wihiazdeditavesmuedldodramnzaumeldniseunuesadunng

EPA 2 Level 1 | @410 protocol case ﬁ’m%’umima’«amuﬁug’mmu evidence-based image guideline (19 ACR) laognamnzaunislinig
AIVANTDITIFUNNE

EPA 3 Level 1 | - fiarudiugrumeniginanasiunisvouduumutdieny

- UBNUBUL Tovinu wallalag positioning UBINITATINAIUNAIY mammography kag ultrasonography e

- @13115095U"8 BI-RADS lexicon uagasy BI-RADS category Tulsaiugiunnuuselamenuies
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= o a

- Anwammssiduarnagiuvestheluasinousauiueints e1nsuans nanwissldiinsvesiUisneulasunisasiaiiien

v
v o '

PoyanwuamniglunisulananmmeSsdiviiuszansamunnian

EPA 4 Level 1 | - awsafnsodeasiugsiuailuiin umddlinisshw iWwmthiineides flievsendlieg1sgnieuazanin dauin1ssu
U3nw1 N199539 NMITenuxa wagnsdlifiannzunsndeuainnisanavieviinanisaglinisaivauvesssdunmd
- aansaTenURakaiisnNURaUnaTllamavinevIelunsalissiuldgndesnelinsauauvesSsdunmed wu breast

abscess

EPA 5 Level 1 | IiAuuzih further management uag follow up Turanssea1u WuszeznauiueulunsianugUie ¥5en15n5998UN9

Sdanduionnsitadeiignees au ACR BI-RADS neliinsaiuauvesssdunme

o
v v o v

VONU VUABUNITATIV UWAZNNITUNINGDU YDINITATIT mammography LLag

EPA 6 Level 1 | - @nwwazyinanuinlaludnlanannis veued
ultrasonography YDAUATUY

- fi9d Review Ui 91M15UAAS NMIATIIINMEY KaNBUFURNT wagn1snsianiedadvesiUlensudingia

EPA 7 Level 1 | - SadunanisainisguasasinaudUleilasunnsunsndeuainmnsianiedadnsensvivingnis

- guakazAnauUlelasunsunsndeuainnnmianeddvionsyiinanisiewiulaniglinisaivauvessedunme

EPA 8 Level 1 | af1dmuiieiiunsguasnuidie Aumdeyaluinsasisquasinauedayald wazanansafonisnisivuizadlunsgus

dheiuninensndnnegldnisnuveserarsd

EPA 9 Level 1 | uansnaudnvanginssuuiaivntazanuduiioainliogramnzan

EPA10 | Level 1 | @13a identified personal error 13 nsutanain fNWHA %30 protocol da nglasuaAtuzilagtsmaeanssduweg

QUPIE! 1. Practice under supervision of senior resident or attending staff
2. Case assignment and discussion
3. Short topic assignment

MsUsELiuNG 1. Formative Assessment: Oral/Rapid report
2. Written Exam: Rapid report

3. Competency Assessment
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SYAUTUN 2

Breast Radiology 2: (BR2) 2 wks

Pre-requisite BR1
Wanm Imaging procedures

1. Mammography
2. Ultrasonography
3. MR

Mandatory Knowledge

1. Indications, contraindications and techniques of each modality and positioning of mammography
2. Indications, contraindications, technique and protocol of MRI
3. Pathologic images of carcinoma (mammogram and US)

3.1. Ductal carcinoma

3.2. Lobular carcinoma

3.3. Medullary carcinoma

3.4. Papillary carcinoma

3.5. Mucinous carcinoma

3.6. Tubular carcinoma

Ductal carcinoma in Situ (DCIS)

Malignant calcifications

Abscess

N R

Other special malignant condition
a. Inflammatory breast cancer
b. Malignant phyllodes

8. Phyllodes tumor
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9. Hamartoma

10. Post-operative change and fat necrosis

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

EPAs

EPA 1 Level 2 | 1. udnsuvuin Anuiuiiavey wihiwazdedinesnueddegamnzanmelinisuustivesdsdunme
2. fimsdeasigegsgnioannzay sianmnsouanivasuanuAadiulumsuiinnu maguadtaedudsmnuludiuld
EPA 2 Level2 | 1. a@wnin protocol case dMSUNISATIUUUAUFIULAZNT3AY (positioning) ifianfldmu ACR BI-RADS meldduusties
$edunng
2. 13ou3nn3 protocol case Lionsaa MRI meldmuuzthuessadunmd
3. ilavdnnsuguneiEndiioanunsaden protocol case Idegsinmn winzay anusinased uagldnmmnededid
AATNATLNTINIATFIU
EPA 3 Level3 | 1. veandousd doviu malauaz positioning UBINITNTINAIULAIE mammography ultrasonography wag MRI 161
2. @w13aasy BI-RADS category Tulsafidudeuiuldaenuie
3. Iimsidadousnlsamudiiu uadldmsidadefmnzaniian suiansolimuugiifionisiamsrefianyals
EPA 4 Level 3 | 1. awnsafasodeasiugzauauluiy uwddlinissnw Wwihiifieides fievienndldogsgniouazanin fausnissu
3N N30SI NITENURS kaznsaliinnzunsndauannsasavsevihinanisnelimsuusiivesssdunmdvsone
PILLDY
2. fimsdeansiinisudsranisinsin vide formal report agnTIALTMazgnAedlnelagliiuAuuziaIne1asdglvinng
Aneusurdeldmenuedunsdfiiauddysonmsinuvientsinnisde
3. musassnuHanTIRTigndes Falau nsrdu mumudesmsveaumdiivediuazannsoudmaniinanldesnad
Usg@ndan
EPA 5 Level 3 | Tifuugiilumsinnisdelunanssesny viensnsiadumsdsdifiuiuiensidedeignies mu ACR BI-RADS léenutos
EPA 6 Level 1 | 1. #4Review UseidR 81N15UaAAY NIATINTNNY HaMeiesUuRinis uaznsnsianesedvesfihenoudingia
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o v £%

2. fewimsnsiaviterivimansunmguszininudesuuziinuied 351139513 Msquandalafunisnsiavierninanis uasud

a

ameunIndouniinvulaunduieuazyf

3. Tiedudlu consent form wadlideyaudiiiesausasundn

EPA 7 Level 2 | quauazfnmugielasunnzunndouninnisnsianesdvsemsivinanisianiglinsuuzinvesssdunnd

EPA 8 Level 2 | afedmuiineatunisguasnwidiie dumnmdeyalunsasinequaztdnauedeoyald wavannsadonisnisimanzadlunisoua

duhefiuninensndnelinisuuziivesenansg

EPA 9 Level 1 | uansraudnuaznginssuwifindnuwasanuduiioandn

EPA10 | Level2 | 1. awnsasenuanuianaiauassiswesdunmduazunmedidivesidliogramunzauwazanin
2. @usamAnuAANaINtuTenTIanIeTadls Wuwalsziineain1snisluvesdiie msvedmsavlign protocol wie

syozandmanldvnzay Meograduniswunsnsanliungaulaedsnsia mammography Tu BI-RADS 2 Lilefinniud

wanteendt 1 Yeedgrelifionnisuansiaunilan

NS 1. Practice under supervision of senior resident or attending staff
2. Case assignment and discussion
3. Short topic assignment

NsUsTUNG 1. Formative Assessment: Oral/Rapid report

2. Written Exam: Rapid report

3. Competency Assessment

FEAUTUTN 3

Breast Radiology 3: (BR3) 2 wks

Pre-requisite BR2
\em Imaging procedures

1. Mammography
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2.
3.
4.

Ultrasonography
MRI

Breast intervention

- Under stereotactic guidance

- Under ultrasound guidance

5.

Galactography

Mandatory Knowledge

1.

2
3.
q

0 0 N o

Indications, contraindications and techniques of each modality and positioning of mammography
Indications, contraindications, technique and protocol of MRI

Indications and contraindications of breast intervention and ductography
Pathologic images of carcinoma (mammogram and US)

4.1. Ductal carcinoma

4.2. Lobular carcinoma

4.3. Medullary carcinoma

4.4, Papillary carcinoma

4.5. Mucinous carcinoma

4.6. Tubular carcinoma

Ductal carcinoma in Situ (DCIS)

Malignant calcifications

Abscess

Phyllodes tumor

Hamartoma

. Other special malignant condition

10.1. Inflammatory breast cancer
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11.
12.

13.

14.
15.

16.
17.

10.2. Malignant phyllodes

10.3. Paget’s disease

10.4. Sarcoma

10.5. Lymphoma

10.6. Metastasis

Post-operative change and fat necrosis
High risk lesion

12.1. Atypical ductal hyperplasia

12.2. Atypical lobular hyperplasia

12.3. Lobular carcinoma in Situ
Proliferative change

13.1. Fibroadenosis

13.2. Sclerosing adenosis

13.3. Radial scar

Papilloma, papillomatosis

Breast augmentation

15.1. Normal appearance of implants by imaging
15.2. Intra/extracapsular rupture

15.3. Direct injection of implant material
MRI feature of breast cancer

Imaging interpretation (ACR BI-RADS 0-6)

EPAs

EPA 1 Level 3 | 1. WARIUNUIN AMUSURATOU MNTLAET0310AYDIRMULDI LA B8N AL S EUAIUAULD

3. anunsavesarlianutiswmaslunisyinaduiule

2. fimsfeansinepgnagniosiinyay sauvanunsauanieuanudniiulunisufinnu msquaduasiudsamanuludiuled
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EPA 2 Level 3 | 1. @wnin protocol case dMFUNINTIUUUAUFIULAEN1TIAYI (positioning) ifisfiuntu ACR BI-RADS Tédenuios
2. 13ou3nn3 protocol case Litonsaa MRI aeldmuusthuessadunmd
3. ilavdnnsuguneiidndiioannsniden protocol case Idegnsinmun i winzay anusinased uagldnmneddid
AMATNATLNTINIATFIU
4. aunsalsimuuziismsenaviiadugivanzauiigad miugiesounndiunveuinwle
EPA 3 Level 3 | 1. ‘U@ﬂﬁi’f@'ﬂﬁ% Yoy watauag positioning YDINTATINUATULAIY mammography ultrasonography ey MRI 1)
2. @w1saagzu BI-RADS category Tulsefidudeuiuldmenuie
3. IimaAtadousnlsamudiiy uarlinsitadefoanzaniian mukansolimuuzdiiensinmssefianzauld
EPA 4 Level3 | 1. awnsnfasodeasiudsauauluiy wmeglimsing dwihiidifedes fuaenienildosagniewaranin sausimssu
U311 N199533 NITIBURE kaznsaliinnzumsndauannIsaTIavseyinanslamenules
2. fimsdeansinisudaanslnsdng vide formal report og 9IS mazgndeslifonuedunsdiifiaudfasonissnm
w3eNIIAN1SHie
3. @NsaTENUNanTIaTigndes Falau nsedu muarmdesnsvesuwmdiivedliarannsaudsravnananliegne
Usgdndan
EPA 5 Level 3 | Tiduugiilunsinnisselunanssesny wiensnsiadumsdsdifiuiuiiensidedeignies mu ACR BI-RADS Téenutes
EPA 6 Level2 | 1. Anwuandlavdnns deusd dovu Funeunianste waznmeunsndou vesnsmsaviemsvisannisuiiniu
2. #99 Review Use i 91M5UAAY MIATIINMY KAl URNT wazn1snsianedidvesiUlsnaudinsiansanisi
waonsviaty
3. fewinsnsRvseminansumdUssitnudewunnues 3N15953 MIARANAILATUNITATIAIVTRINTIRANT Waglhds
amiandouiiintulduigiheuasani
4. WifUhedudlu consent form wadlvideyauifUieseusoauda
5. seumauithsuwazgalinieldnisguaresisdunmgd
6. rnilunsiromsuazquaianuitisfifnitundsivinanislasegmeldnmaguaesisdums
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EPA 7 Level 2 | guanazfinnufthedldiunnzunsndeuainmsnsansddviemeivinamsldnglinsuusihvessadunmd

EPA 8 Level 2 | a¥emamiifgriunmsquasnuiiag dumdeyalunsasmaquaziiauetoals uazamsaidenisnsimnzaslumsgua
Fhefunsnensiitianeldnisuurivesenanse

EPA 9 Level 2 | UfuRvudussdunmdlugiusandnvesiiunsssdivenldogaduszdnsam

EPA10 | Level2 | 1. a&awsesenuaaRanaiatazudwodidunnduazunndidetdldegrunmnzauuazanin

2. @unsamenuAANaInNtuTenTIanesadls Wuwalszifnieaintsfisluvefiae msvedimsialign protocol wie
syezandmTanldvnzan Mmeograuniswunasanliuangaulaedsmsaa mammography Tu BI-RADS 2 Lilefinmud

wanteenit 1 Yleedgrelifioinisuansiaunilan

NS 1. Practice under supervision of attending staff
2. Supervising junior resident
3. Case assignment and discussion
4. Short topic assignment

MsUTELiuNg 1. Formative Assessment: Oral/Rapid report

2. Written Exam: Rapid report

3. Competency Assessment

9. Radiology Consultation

SEAUTUN 2

Radiology Consultation 1: (RC1) 6 wks

Pre-requisite

CV1 uag 2, AB1 way 2, US1, MK1, NH1, PD1, IR1, BR1

e

Imaging Modalities

1. Plain film

2. US

cli




3. CT (conventional CT, CT angiography, and CT venography)
4. MRI (for acute stroke and spinal cord compression)

Mandatory Knowledge

1. Clinical prediction rules for emergency imaging
- 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
(1) Appropriateness criteria for acute traumatic conditions
a. 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
(2) Appropriateness criteria for acute non-traumatic conditions
a. 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
b. 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
c.  GU: acute flank pain, acute scrotal pain, acute pyelonephritis, acute pelvic pain, abnormal vaginal bleeding, vaginal
bleeding in pregnancy (1%, 2™ & 3 trimesters)
d.  Musculoskeletal: suspected osteomyelitis, septic arthritis, and soft tissue infection
e. Neurologic: cerebrovascular disease, focal neurologic deficit, headache, seizures
f.  Pediatrics: headache, seizures
g.  Thoracic: acute respiratory illness, hemoptysis

3. Trauma imaging in Advanced Trauma Life Support (ATLS)
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Concepts of trauma imaging

Portable radiograph

Focused Assessment with Sonography for Trauma (FAST) and Extended Focused Assessment with Sonography for
Trauma (EFAST)

CcT

4. Traumatic and non-traumatic conditions

Central nervous system

Spine

Chest

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

Trauma of cervical, thoracic, lumbosacral spine
Osteomyelitis/discitis
Epidural abscess

Disk herniation

Chest trauma

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

Pulmonary embolism and thromboembolic disease

Cardiovascular

Cardiac trauma and tamponade
Aortic and vascular trauma
Acute aortic syndrome

Acute arterial occlusion

Pulmonary edema

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

Ovarian torsion

Pelvic inflammatory disease

Pregnancy complications, e.g. ectopic pregnancy, spontaneous abortion, subchorionic hemorrhage
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- Testicular torsion and infection
- Scrotal and testicular trauma

- Urethral and penile trauma

Extremities
- Fractures and dislocations of upper and lower extremities
- Pelvic and acetabular fractures
- Insufficiency and stress fractures
- Avascular necrosis
- Septic arthritis
Pediatrics

- Accidental and non-accidental trauma
- Head, neck, and spine infection
- Respiratory tract infection, foreign body aspiration, respiratory distress
- Intraabdominal infection/inflansnmation, hemorrhage, bowel obstruction
- Musculoskeletal infection
Diagnosis and treatment of acute contrast reaction and extravasation
- 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

EPAs

EPA 1 Level 2 | finsdeanseinaegngnieuninzgay waniUdsuanudadiulunisufunanu nmsguadiheiugsaualuiiuld
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v a o o =~

EPA 2 Level 2 | 1. protocol case u,azLﬁaﬂwmiﬁusmmmumiema]LL‘UUWugmuaz%u%awﬁulé’mu evidence-based image
guideline AelaAmLULENUDITIELNNY
2. hmdnmsfiugumsilandunlfifleanansaidon protocol case uandenldansiussdlfosnsdinmnim wangan an
Uinauded uagldnmmeedidaanm
EPA 3 Level 2 | 1. fiurisieaunasuldrmienuedoggniosuizeay
2. WauNYinYEIaeMULeIIINNTT observation N3 review $IXUB1RSERIVINSHNBUTH NMsAnwIaINmTIaEINTaNT
#1199 Fhenuies TuTinrTIaeuNas undaldisuNsudlunneasddiinstinousu
EPA 4 Level2 | 1. fndefoansiufmelufi wnddlinisinu Wadhitieatos flhevieqnildestegniouazanim s
N35UdsnE MIRTI9 NITBURE waensdliinnneunsndeauainnisasavseyimanisniglinisuuginves
$edunng
2. UAwanalnsfne wie formal report EJ‘EJ"NTJWL%’JLLazgﬂ(ﬁaJI@Slﬁ%JUFTWLLuSﬁWmﬂaW’]i‘c’jﬁgﬂﬁﬂﬁﬂﬂEJUiJJI‘LJﬂ‘iEﬁ‘ﬁ
faudAgyrenisineImsen1sdanisae (X-ray alert)
EPA 5 Level 2 | 1. Tiduugilunsdnnisdelunansnesu viemsnsadunsddifiuduitentsidadefignies au published
guidelines nglan1siuzinvesssduLnwng
2. $u consult fuunmdlivedlifsnyinuldegamnganlneiSdunmdlinismauuzii
EPA 6 Level 3 | 1. wmoumanugUisuazaIAlimeniies
2. drnllunisihaomsuasguainaudtisfifnitudeivinanislasegmeldnmaquaesisdumsuiarivinanis
lidudounelinsquanessedumme
EPA 7 Level 3 | guanazfnnufthedldiunnzunsndeuainmsnnansidviemaivinanmsldeinsuises
EPA 8 Level 2 | 1densmsfimnzaslumsguadinefuninensiifinngldnmsuuzihvesenansdglvnsineusy
EPA 9 Level 2 | UfURnudussdunmdlugiuzauinvesiiunisdidinelaogaiuszansnm
EPA10 | Level2 | 1. swnuanuAanaiauazwdwesdunnduasunmdiinveidldoiununsauuaranin

2. MANURANAINANLUVBRTIANINSIE
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N19L38U 1. Practice under supervision of senior resident or attending staff
2. Case assignment and discussion
MsUsELiUNG 1. Formative Assessment: Oral/Rapid report

2. Competency Assessment

FEAUTUT 3

Radiology Consultation 2: (RC2) 6 wks

Pre-requisite

CV3, AB3, US2, MK2, NH2, PD2, IR2, BR2

e

Imaging Modalities

1. Plain film

2. US

3. CT (fianfia CT perfusion, CT cystography)

4. MRI (Lﬁu@m MRI for acute abdomen in pregnancy, MR angiography and venography (for indications other than above))

Mandatory Knowledge

andsifennan Rt weil
Traumatic and non-traumatic conditions
Central nervous system
- Penetrating injuries
- Traumatic neurovascular conditions
- Pituitary apoplexy
Spine
- Acute myelopathy
Chest
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Cardiovascular

ARDS: near-drowning, fat embolism syndrome

Volume assessment with IVC ultrasound

EPAs

EPA 1 Level 3 | 1. uwanauvum enuduiinvey wihilastediinvesmuiesldegiamnzauonios
2. annsavesaglinnudiemdslunisyheuduiiuld
EPA 2 Level 3 | 1. protocol case LLa%Laaﬂi%ﬁ’]iﬁU%Jﬁaﬁﬂﬁ%’Ufﬂi(ﬂii]"\]LLUUﬁquULLaB%}U%@uGﬂM evidence-based image guideline
laMenuLes
2. Wduugh3Bnsmsiewindug Mmanzaudigadmiviiasdeunmdfiuvedsnules
EPA 3 Level 4 | 1. awnsanmadumafaunaidiuldlidoay waslinsitedelsansennedinuldtosudfiaudfydonissnuils
AIYAULEY
2. simuwinuzauldiuamilindasneasdilinisineunilunmsesnsienusaiuy preliminary wagifuiiuinw
wisutiasldtouduganisiineusy
EPA 4 Level 3 | 9BunansIfignsies datau nszdu mumnudosnisvesmmdiiwesliuazanmnsaudmanionaildogiag
Usgdngnm
EPA 5 Level 4 | 1. TuAmmuzihlunsinnisnslunanissieay ‘vﬁamim’mﬁlumﬂ%’a&ﬁmLﬁmﬁamﬁﬁﬁ]ﬁaﬁgﬂﬁm »13 published
guidelines wagn3e evidence based medicine lamenuieanazaenansaiuladlioggnieunuyay
2. sunsaliifmuuziuazidonBmannanedsdfgndemnzaunnguaslflutienasums
EPA 6 Level 4 | 1. udsuazesureny u/nRnsdifinnzunsndeundinsnsideiinanisfisidusesdfunsshwsely
Tsaneuaviselasunissidn
2. hdulumsvisiaomsuasguainuitefiinilundwiaomsiidudouniervinansiidudertuldnelding
AUaYRITIFUNNEY 1WUN1SYIN peripheral extremity angiography
EPA 7 Level 4 | Andedeansfiuunmdiinvesldnsdinuanuiaundilinindn azanidu msuiansfiuisd mafinnnzunsndeuan

asfiuiednseanmsiminanisnneg warlinisguannsunindeundsivinanislasienues
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EPA 8 Level 3 | 1. a¥emawiferiunmsquasnuiing dumdeyalunsansiag uazshiauedeyaiildiflemuinszuiunslunis
1971 1w journal club Wielil clinical thinking skill
2. \deniEmsfimnzauiianlumsquagiiiefiuninensiildmenuies
EPA 9 Level 3 | UjuRvuusadumndlugiuesinfiuniessdivenlsegnsdiuszdnsam
EPA10 | Level3 | 1. udlvuazquagihelusuiifeafunnuvaenfovesgiield

2. enuNakazdeassedmaeusaiuiiesaunmddvesldlamenuies

QUETE! 1. Practice under supervision of attending staff
2. Supervising junior resident
3. Case assigcnment and discussion
MsUTELiuNg 1. Formative Assessment: Oral/Rapid report

2. Competency Assessment
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3. nuclear medicine

Waunnvn

A. BASIC SCIENCES

1.

Basic physics Lulfienfiu 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
- Gl 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

BONE MINERAL DENSITOMETRY (Must know)
RADIONUCLIDE THERAPY

Should know

3.1 Hyperthyroidism

3.2 Thyroid cancer
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3.3 Others e.g. bone pain, NET treatment, etc.

4. radiation oncology

491 a
LUB1A1IUN

A. Basic science

1.

Medical radiation physics and radiobiology

B. Clinical radiation oncology

1.

Principle of radiation therapy

1.1
1.2
13
1.4
1.5
1.6
1.7
1.8
1.9

Tumor and tissue radiosensitivity
Factors affecting radiosensitivity

Aim of treatment

Indication of treatment

Result of treatment

Critical organs and organ tolerance dose
Radiation complications

Factors affecting radiation complications

Management of radiation complications

Common cancers - etiology, epidemiology, natural history, pathology,

pretreatment/diagnostic evaluation, staging, prognostic factors, treatment modalities,

result of treatment and treatment complications

Radiation therapy in common cancers

3.1
3.2
33
3.4
35
3.6
3.7
3.8
39

Breast cancer

Cervical cancer

Lung cancer
Hepatobiliary cancer
Head and neck cancer
CNS tumor

Colorectal cancer
Prostate cancer

Esophageal cancer

3.10 Gastric cancer

3.11 Emergency in radiation therapy

3.12 Radiation therapy in benign disease

Radiation equipment

4.1

Teletherapy (External beam radiation therapy)
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
441 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

5. anudfiumsysaumamaly
Wenndrduanuinysanniseanssieg iineadosiun1susenauivnTmavnssy wazn1suinIme

NsuNngaussdinen aaenauanuiiuysemansuardnuamansiasuaiialynn weaduazanudilase

WonuyuduazdIny sndiegailoniv Al
1. anuisunguaneiiieadasiun1susznauInTniivnssu
L1 wanngusneily Ussanangvuneensy) Usssnangrangunaiasnidlyd Usyaianguungisnansan

AU UTEUIANUUNIETTNIITAUIAIULUN
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\enmingmn39198431n WHO patient safety curriculum guide
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7.1.  DICOM
7.2.  PACS
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