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1. Yenangns
(mwilve)  wangesnsineusuunndUseartuiedidnsuanianumnudiugly

N15UsENaUIVIINAIVNTIY BYavINWITdsEULUTEam

(Mw1dangw)  Fellowship Training in Diagnostic Neuroimaging

a o

Foufn (mwlng) WTnsuanmuiauglunsusEnauInIniasnssy
AUAUINNITARYTEUUUTEAW
(Mw18ang) Diploma, Thai Subspecialty Board of Diagnostic Neuroimaging
Joge (nwilng) 21 syawidadsruulszam
(Mw18ang ) Dip., Thai Subspecialty Board of Diagnostic Neuroimaging
Muandinistinausuineda
(nwlng) 7. BUEINNITARTEUUUTEA W
(M¥BINgY) Diploma, Thai Subspecialty Board of Diagnostic Neuroimaging

%39 Dip., Thai Subspecialty Board of Diagnostic Neuroimaging
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dnuiivanIsSeunsaeu
1. aglurmzunnemanslsameuasiunsus fl 270 auunsEsw 6 IET N STVl RY
WUATIUNT NFUNN 10400
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4. WUSHAVIUHUNITHNDUTN/MENGAT

WUSNAVDINIATVITIFINGT ASUWNEAIERNS LIINEIUIATIUTUR:
a¥1ausela Wuiln wazduasuanududalusiuguninuinisguain nMsfnw wagideniesed
e (To inspire, Nurture and Promote the Excellence on Quality Patient Care, Education and

Research in Radiology)
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1. ahmdngasuaziuiunsiinousuiiludaludinms viuady aevaussnudonsyes
FLUUASITUAVTEAUIIAIUDITEAUYUYY

2. wAn¥sAunndoyaunmitdeduszuuussamiifaussoursoudiu fnadnunzaunadwsy
flavsvasd ndenlunmsuftfnusiaaznionsuanunsalluannziluuazaninzenidu

3. duaBmavaiismids safwdnsidunndoyauinmidadeszuuUszamifinnmaungn
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5. ysannstugnmeduieidudundsesszuvaguam  fanundeslunssiuivuauay
aupsulsnssruLguA MBI TEMARo T dseudugun LA RN g Tsing
6. @UASUAULNTEMNITINTIN AaUTausTsudunng 93es530 Indrin Taussulve
7. mildemeiligidrfumsiinevsudanngmsvhauiizauazanunsasnmguamyes
Adrsunisiineusuliegnsauna
mFiueyauamAteduszuudstamliinsiannnasana fdlnnwddyedradily
mMsdansiineusuanuianuideavialusudananiiivivivaiodanuduainalaefausinig
UftRnuresiitriuniseustaregneldmstivuguesenanse usilernunisiinousuudsudinass
muFauansasmiesraunisalifiesefiazuiRnumuvdnivnisldmenueddunisnga
wlana 3adenn uagiden dedndnvesnisnsiawsazyiln wavanunsalvmuusinlunisidenld
\a3eaiionisnnafigndeosmunzaniiieUssloviigaansiefvae Sudunvujuafinseuaquuas
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wazddonisiiauiia Taufuiiaveu dnisdearsuarn1sujduiusimuizaufuddy
(interpersonal & communication skills) dn15ysannisaiangeuasuialilsunsinevsulaly
A3145 (medical knowledge and technical skills) aauglufunisininuweludiunisauagUae
(patient care) wansoonisadnuiduilondn (professionalism) tiatiuszaunisalannsU{UR
mmnﬁumsm%’auﬂaLﬁmammﬁmmmmm (practice-based leaming) uazildngamlun1siiaug
Tuanvvesmuedluysanmadudiumilevesszuuguain (system-based practice) sadliiaziasi
wilnnusuiiaveusedinidelonasiuie evfidu mstieiduiivinvvSemesunsaiuilusnuiiny
atfauilaldulselovirodeny nmstiemdedinusumnulasadennded
ALAUYDINANGATNITENBUTHUNNEUTEI U uaYa I T NITdesEUUUTEAIN AL
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199319 eSS aAunvduisUsemelng uenanidslifivsudgatufuauaunsowasaindmg
w15 MnuAgaysannsauaNilIlusEuuauAINYeIUsEINA ANABINITYRHIAN KIU1TU
nstineusuanunsaguasnugUasliesaminzay fussansam dngAnssuimunzauseliion
iaumuﬂgﬂu%ﬂ%wmamumLLaﬁm%W%uﬂmuﬁgﬂQﬂwuazqma fimnugeemsuazldlaluniy
aeadoifionisudledymuasnisdaaiugunin lnedadeddaedugudnasuuiiugiuvenisgua
LUUBIATI Hanumsgniinlunnsssy Aassau 93055308uR srsslidedauy Tamsssu answuuLey
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nsUfuUTmangnslull 2566 d3adduluiiielfaonadestunaminisiinousuresse
Ingrdufadunndurisuseimalneatul 2566 Majavislieliunmefiiunisflineusufinaas
ANaInsataginwylun1sUfURNukazn19lRUS NN usiEitadennssuuyssaning
A10130Y1INNIATIIMFTOAIUANNITATIA N1581UTAT AL T8RN WITadeneTadlun1snga
Fnadelsanessuulszamislunmeiiliusuneslunnzanidunioingalagenduiniosdionas
guUNsalNITUNNEauTidItadeUseinnd1egaasnauianuaiuisavinuaunanngAtddewas
WTHMNIIVITN (Professionalism) diaruaiunsalunisuifauleelidsesdinismivguainiug
anuamnsalunvujiAfinseunguuazivnzaufuuiunveseyawinmidadessuulszam i
ANNENNTAlUN T U LS ina i saU TRl UUanIn s o dudiuladianunsuaiias
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- fvnwemaivdndidunilianddals (Entrustable professional activity, EPA) 9 4o
(A5719711)

- fuadnsnasilneusufiiauszasd (intended learning outcomes/milestones)

7oA ATEUARUUITHIALINAR Lay AUTIUE (competency) 6 fnuU
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Entrustable professional activity (EPA) m1s3s@ingidadeninssuulssam 1o

MUUALAL 9 U9 AIR5199 1 way Januduinusszning EPA uag aussauy (competency) 919 6 AU

AILEAAILUAITIN 2

=l
AT 1

ER
EPA 1

EPA 2
EPA 5
EFA 4

EPA S

EPA &

Fﬁ?

EPA B

EPA ©

Entrustable professional activity (EPA) ayaunnwiliadeszuudszam

msfeansiudrunuluavanyAeEniliAudissadafiussangam (n1sifeu
$IUITULABNNSIIETUAI877AN) Effective communication with members of the
health care team {(written and cral)
nsdeniUsineoauazniaifiuusz3nEn TWe01n ™ Protocol selection and
optimization of imaszes

nswdananwitiadussuuiszam

Interpretation of neurcimaging
nsUszandanuiuszaminenaandiuisditiadussuuuszam

Application of neurcscience in neurcradiclosy
ATmannsalunsAsILaznIsiRon suuufldfinnsihuvdeasrldiete oy
Tugramegiae uasuuuiifimsduvdeassldieasfodlulusanediag (nws
uazlaRARlUNIsUSUagUae 2)

Competence in invasive and non - invasive procedures
msufivinwiluoyarannwifladessuuuszam

Consultant in neurcradioclogy

umans - fingAnssuwisivi@vwuazanuiufioan@n

sEUU - dngfinssuuvsiu@wuazanuiuiiond@n 2 Professionalism
ATuUaanduuatlae

Patient safety

msSeuifnesueatasmsiauaueistsdaios

Self - directed learning - practice - based leaming and improvement

aussue (competency) 6 AulavAuaudRndneldudazaussauy loun

1) MsusuagUle (Patient care)

1.

Nnwrlunsliausnyikazkugii (Consultation and recommendation) LAg3fU
ANASIVNILNIIAIN NISEIFNDNIT BAZAITINBINIISIFINGIINIREN19TEUU
Uszam Tunnzusslsaivainviate iwnwnmdanvdulaeg1amunzaunutausdves

lsa lngdatiodUistlugudnaiquuiug1uvein1suakuuatAsIt fIsuILas

wangnsn1sEnausHwImMEUsEItueyavINIWITdesruuUsEan MAINTIEINGT SWINTUR N.A. 2566



o0 = = =

Ailsfansiuszansnm auuasnis Avmduan mnudsauazUsslemivesiae
Juman

2. fnwglunisvelusansaudueen (Obtaining informed consent) lunsdifivinnas
A52ARILN A IMN1TEINe1 I RaFesruuUszamAiingsld contrastagent n 59
fnan1s wagdsnsnwinesd@ingidadeseuulszam

3. Svnwrlunsindouuazquadiiefiiniunisnsiaideds msiinonis uagisns
ShumeSad@ineitiadeseuudseamlaegamangauuasinanm

a. fvnwrlunsnmanuanzundeuiiindussrienismsieiiiads mahvinanis
wazdBnsinuyaisdingidadussuuusram uaranusalinisquatnudesdy

Iaeeg1munza

2) anuiarinweinan1smaIgnssd (Medical knowledge and procedural skill)
1. danuinugiuiasiinwemineidesiuainidadenieszuudszaminaiunse
v adaa o

UsegnAldniunisenu 1asedt kagsenuranmsediladessuudssam

2. fianuinnuannsaludndn wasdeivyluauSidiingidaduseuulseam

3) ﬁﬂwziwi’lmﬂﬂaLLazmiﬁami (Interpersonal and communication skills)
1. dearsliteyaungiiouasqflaegreaiusednsain nediwanaisnnisandula
[ Q{ a [~ v 1
wazdnaesvenulunywdlaun
i, NNSARAETNYINUITNNTATIINNSIFINYNIRIRNYTTUUUTEE N
ii. NNSVDLULAANIAINUTULDL
a = o Y a ] = | =2 I3
iii. N1sAeasNLIUTERANAIN A1EuNINTtou isomgnsallifiesasd
a %% I Y v
2. deaslideyalaun1sTeaunan1IngInduenans (reports) 130M183131 TN
auaaunnlaeg1eiiusednsam
3. duaueteyaitiy wareduselymlsetiiuszdniam
4. devearuiiainug Wkwng dndnwiunmd wazyrainsnenmsunng
5. Wunusnwsarlnawuzdn1esed@ineitadussuuussamunnng danindne
WIVEuaryuAaINITaY

sala v Y1

6. Huyweduiusia vnauiugTinaunnseaulsegediuseaniam

4 MesEuilarMsiRINgun1sUHUR (Practice - based learning and Improvement)
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1. BeudnaentinlaziiuyszaunsallamenueannsufuR waafanisimu
LuusieLiles
2. AufuNITEN NG uazasIsgUla

3. ANINBUNAULAZIIUIFENINTENNE LA

5) AnuaEnsalunsiuaumdnividndeusiuminudnyasvesnudufiseuinaen
TAInVIONIWAUIBINGBLLBS (Professionalism and continue medical education and continue
professional development)

v & = a i a  a da ¢ &
W IALAUE NG ANI ULV TNNRVDIL NN ATl
1. AMIETTU A3U5TTU UALLINARTUAREKNUIY Q1A NI LIOUTINIVITN
WAZYUYY
2. fvinwesnuiildlamada (non-technical skills) Laga1u150UINISIAATS
ca a v Y
anun1salitheadeslamvungeay
3. fiawaulaldy wavanunsoimuwlugrnuduiFeusiediomanntin
(continuing professional development)
4. fvruaRnfnelv InuaziinainazliivSidineItadelmiuuseloviun
Usend
5. fimusuiinveuRsnunlasuNeURNIY

6. AMiaDINaUsElevIvRIEIUTIN

6) MU uRlvidennaesiussuUgunIn (System-based practice)
1. Au3 suszuuimuIAanIn (quality improvement) n195983ng1a1w3ladey

szuuUszam laun

i nszvaumsiunismiuguaninulasnienianiused (radiation safety) fiagle
AUIBLaTYARINS

i, MIenugtRnisalvesnnuides

i, nszvaunslumsifuguanaznisldiaiesdieuazszuuansaumaniafiuged
eIl sruuUsyam

2. ewiifeafuszuugunmuesUssine

3. fanuuaziidwsulussuuinwauninnisguasnuwigiae
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4. ldnine1nsguainegnamuizau (cost consciousness medicine) wWazaIU1TA

YFudgunisguasnwiguagliidiuuiunvesnisusnisasisauaulaniuuinsgiu

TN

A15197 2 WERIAUFUNUSIZHINS EPA Waz competency 6 AU

Competency

Patient care

Medical
knowledge and

procedural skill

Interpersonal and
communication

skills

Practice-based
learning and

improvement

Professionalism
and continue
medical education
and continue
professional

development

System-based

practice

EPA'1 EPA2 EPA3 EPA4 EPAS5 EPA6 EPAT7T EPA8 EPA9

0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0
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6. WNUNTTHNBUT/MENEAS

MAITEIMET AnzumemanslsmeIuaTuitus dn1sdanseuiunisineusy
Usenauaign1sseusluguluug o ainiangul MaUfUR wan1sfnealgnuemIunTEuIung

A9 9 Aare Ul

6.1 Bn1slimsiineusy
AMAI5IEINe InganugnssuNIsUIMITaNgasladnisnisineusulvgidniunis
AneusulasuuszaunisalnisiseusNaonndatasusTanadnsvoIun NN UTUNAIMUATY

a wva v

aanguiuazUfUR wunstneusulagldnisufuRilugiu (practice - based training) fdusiulu
n1susuIanariuilaveuyUie milafesdneninuaznisiseuivesdiiniunisinausy (trainee -
centered) AN15Ys0INISAANaEYAUNAURUR YsunsnisineusuiuauuIuagUlivegia
wngan Tagldszyisnmsfinousy uasiihuszasdvdnluusdagdrododul (milestone) uazsedy
AUTTOULNITITYUT 6 AU (competency) UVBINITHNOUTH AN1TAAAINATIVABY A1AUALS

Y

(supervision) uaglvdayatoundu (feedback) UAELUNFUNTHNBUTH (LUUUTZARUMUAIANUIN 5)
ogsaiLaND
Wlinsilnausuusznaudig
6.1.1 nsdauszaunsainiai3aud au competency 1 6 Frudll
1) n15u3UnagUag (Patient care)
fn1sdan1sean1sineusuwariinisusunmineligunisineusuiiadnusuiiaveu
19 9 lnedena1sdglvinisineusuaniiunisnivaeuanugnaedlvinseuaquindevan uwasdnsyeu
ardudoulu (anuan 3 uazniamuan 4) fuioluil
1. Tuvsil 1 vesmsilneusy (0 - 12 1Wew) Wnmduszstueyau
i dnnsdeuduasiindinurlumsliduinuuaziuzdnfefunsasanedudsdine,
Ieduszuuszam lungulsafinutss neldnisifuguavesenansdilinsilneusy
VIDRILAULDS
i dAn19Feuiuazidenld contrast agent luldazaniunisal n1eldn1smiuauaves
919738 linsiinausy
iii.  Avnwelunisveninudusenlunisnsanazn1syiinan1sn1eSed@ineilade seuy
Uszam

v, Tugaei 2 vesnsilneusy (13 - 24 wiew) Wunnduszdrdnueyann
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FinwelumunsiiaUsnw ke kUi ng1nun1sNSIaN1enUSIdINe1 I tadeseuu
Uszgam lungulsandesilussaundudau anglanisiduguaveseransddlvnig
Hnousy

IAuugdinsndtadeiiudiuniesad@inenidadessuudssam Tunqulsaidudou

Rownmdinvedld Mmeldmsmiuguareseransdylnisineusy

Y

(%
v =2 a

nszvindalauaznnisunIndouninTue1ainTusenineni1sngaa
MeFaFIneItadeuazaninsaUinuvennuimas waz/vise Winsgua
Snwnlesiuldegaumnzadluwdazaniunsal aeldnisiiuguaves

9191385 IWNSHNBUTUVTOMERULEY

2) ANU3UALIINYLINON1IMIAIYNTTH (Medical knowledge and procedural skills)

n. Tuvaeh 1 vasnsilnausy (0 - 12 wew) Wknmduseintiueyanun

o

° v & A a v ) aa vy 1, .
AUz uneItesiunmidadenisssuuussamunyssgndld laun imaging
neuroanatomy, neuropathology, principles and physics of medical Imaging in
neuroradiology, contrast media, MR safety and radiation safety wagn15ysaInIg
mlunemsunmdunyssendldlunisienu

)~ = v a Y] o & o aa aa o 9 ] Y &
fimsiSeudifetuanuiiugunedineitadessuudseam Tudusineg dwe Tull
CNS disease of adults, pediatric neuroradiology, head and neck imaging, spine
imaging

in3i38u3 Anvinwe awnsaiden imaging protocol AIUANIENTTATIV YIINTATIA AL
FIUNUNANINBNTLTINILY N1975I908ATIT1IR NTATIANBNTLTIABURNILADILAZLOL

a13le Tundulsaiidasy neldnsiiuguavetennnsddlinisineusuvsenisnuies

v. w9 2 vaamsilneusu (13 - 24 iiaw) lriwnmguseIrdueyaun

finwe au13aLden imaging protocol, advanced imaging 1AgAIUANIBNITATIY WAL

S189URANINLBNDLT T LU N1IATIVOANTIFIANADALEDNAD LAZNITATINDNYLTY

1Y

Aoufinnes Wwueisle lunqulsaidesiuaraasind1dy legrumnzandienuios

o v G

aelansiiuguavese1arsdylvnisineusy
i3S Anvinwe wardidiudiglunisnsiawazsienunainanismiesdedsiusnm
aelansiiuguavese1asdyivnisineusy

annsoliduugii Usnw waunndvluniesedunndvialy anegldnnsiduguanes

9191358Kn"sHNauTY
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A, wnduszntiueyavmndul Wsinlufanssunsiseun1sae LA AaNTIUNIIYINIT
pg19dunLdNe 917 lectures, topics, journal club, interesting cases, interdepartmental
conference, clinicopathology and radiology conferences, morbidity/ mortality conference

Wuduy

3) ﬁnwsszwdwqﬂﬂau,azmsﬁaa'ﬁ (Interpersonal and communication skills) 3l

(%
[ YR Y

1. wingusedtueyanvnndul Beudinedurinvedjduius uagnisdeans

Y

)}

(%

2. wwduszdrdueyanvmndul Anvinwelunisvernudugenlunsmsianiesduaznisin

a

contrast agent NEUIEVTOIRAIENTS

>

(% dl'

U Hnyinwenisd@eastudn unIsaianie \u N15kI9aN51e

D

3. wngUszdthueyanumndy
nsdamailefndoiianana sy

4. uwdlszihusymumniud YiTRnuseuwmeuszthugues

5. wnmdUseantusyarmndud diausdeyaiiisuaznmitade uanauazidaduusn
TsalufanssudvInig wu interdepartmental conference, interesting case Dudu

6. wmdUszintuenawmntul @1TaTEUTIBNUNARTIIRIENWSINg wiregegnaes

4) n15FeUsuasN1INAUYIINGUN1UJUR (Practice - based learning and improvement)
Aol
1. unnduszddrueyaumniud IisunsSeudidesnmnasndevesiag (patient safety)
Lﬁaaﬁu contrast agent, radiation safety, MR safety iLagn135 sedation
2. wwidtszsdusyanvnnsul IsumstamuunsEond nUsadu uwaznisuiuuss
NSITPUIAILAULLY IINNTALVBUAULBIUALNTALNBUNTUIINWANGNT
3. wwduszshdhusyavnndul Fesianuateilldduniidedenuies Tuguiuy original
research ﬁﬁm‘il,ﬁm’faaﬁal,l,w retrospective, prospective %38 cross sectional study it
n1snanfeaudunivestdym dnguszasd seideu 35n15fnun3ve nas1udve n1s

TATIE9 Fansed wasnisaguna aeldnisiiuguavesenansddlvinisineusy

5) AnuansalunIsinuaRranIvIInieusiuiinausnvasvasnnuludiseuinaaniin

W3NSNAUIIVITNABLLBY (Professionalism and continue medical education and
continue professional development) 3%
1. wnnduszdrdrueuanvmndul wWhsiulufanssunisissunisasuvesanttuiineusy

Aanssuunmemansnyisieilios wazfanssuilinnuimaiuysannsnaluniansunmgd
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2. wnnduszirtirueyanvnntul WanlviilaadnaseninanmisuianuguagUlelaei

?UIH counselling Wag non - technical skills

6) MU URidanARaIRUTEUUFUAIW (System - based practice)
1. feliumdusesrthuoyanumniud fussaumsaimaFeusifeatuszuunmuaimnieded
Inen MIseaugtinisalvesnnudemisied msquataznsliaiesilefuisdine
F9db uazAmTIevmesadinules
2. dan1sBouszuuguamueslsane1U1afingeunquiieINIsTALIENTTINY LA UL

VNN

Entrustable professional activity (EPA)

EPA 1: nsdeansfugsanauluanarvinndniisrtesesefivssansaim (madou
F169IULAZNITINIBIIUAIBI197) Effective communication with members of the health care
team (written and oral)

EPA 2: n1svdanluslanoawaznisifinuszansnimassnin Protocol selection and
optimization of images

EPA 3: n1siUanan nitiadyszuuysean Interpretation of neuroimaging

EPA 4: n15Uszgndaiuuszaminermansiuieditadeseuuuseam Application of
neuroscience in neuroradiology

EPA 5: a1uanunsalunsnsiawaznsvinimanisuuuildfinisinundeaenldindesd ewdn
Wlusemedihe uasuuuiiinmsinsSeaonldindestiodnlulusamediae (invzuazianadlunis
U%marzgﬂw 2) Competence in invasive and non - invasive procedures

EPA 6: miLﬁuﬁﬂ%"ﬂwﬂuwmmmw‘iﬁaﬁmzwﬂiza’m Consultant in neuroradiology

EPA 7: yaang - dwginssuwisivrfinwazanuluiionnn 1 szuu - IngRnssuums
nTnuazauduiioni@w 2 Professionalism

EPA 8: AnuUaensizvasiUle Patient safety

EPA 9: m'il,'%auifé’aﬂmuLaﬂu,azmiﬁ’wmmumashwialﬁaa

Self - directed learning - practice - based learning and improvement

NIalUNITHNOUIUNTZNDE1NE0AARDINU competency way EPA 91951 wazdnnis

Uszlumunmue (99 6.7 kazn1ANLIN 3 & 5)
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A1319% 3 NMInguRBUAnewazUfURMU

\n3ostiouaginanis FEYLAT  ANGATITN. nauailag
FIBUR FNYINEIRY

Computed Tomography 8 Lhou*

Magnetic Resonance Imaging 8 Lhou*

INR (Carotid Doppler Ultrasound and 1 1oy

Dignital Subtraction Angiography)

Plain film 5ifou* 5 22 lhauX sauliitioy
N1 18
R

Elective 2fou 2 lheouX Taiifu 4
oy

Aunsaifildsueunnalinyuivuluianssuiden(elective) annn 2 wou TruSuannamyuisulu
antiuastiesndn 22 eulsusliisinnin 18 (e

wanansn1sENeUsUillean rotation wirdmsunseumenues egslsiaugsunisiinneusy
wldsunsatiuayuiiielinisiSeudmenuesiiussansnmgsan lélrns suprevision Tneen971587

U3nw 8121385 linsineusy wagnsdnassminensnisseuiniude 9

6.2 Lﬁamﬁawﬂﬂmmsﬁnamu/wé'ﬂgm
6.2.1 mmﬁﬁugmmaﬂ%’ﬂﬁ%m"“;ﬁ%éfmzuwizmw 57u08  radiobiology, medical
radiation physics kag basic neuroanatomy, neuropathology (n1ANUWIN 4)
6.2.2 Iﬁﬂw‘%ama%aa;ﬁﬂ’;sﬁuaaiwwmqﬁﬁﬁ@y (MANWIN 3 uay 4)

6.2.3 NIINTIANIDIRONIINNTE@ NN TRe Tz ULUTZTAWMNEAY (MANWIN 3 Lag 4)

wuau

sEAUN 1 NsnsiavserinansiknmdUseintiueyandesl funlaniglvinisaunuguaves
919136V 0Y
SEAUN 2 MInTIVTeinaNsALImdUseiueyanasufialanelinismivauguavese1aisd

A v A
‘Vﬁ@QLGUEJ’JGU']QJ
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6.2.4 ANUIATUYIUINTG
6.2.4.1 Interpersonal and communication skills
L nsaeeuduiudfiaseninameuaz e
i, Jedeiiduatunrmdiusifssrinaumduagiie
i, nsdemsiugtae Aty uazdsisy
iv.  msafemnuduiusiRsEvinaumnguazTanany
6.2.4.2 Professionalism
i, nsusunalaedifUhedugudnans (Patient - centered care)
1. msBntieusslovivosthedundn
2. mednwnanidedieunihe dau
- MssnwnsgunsguaiUislviuazuaende
- mslAsAuazseuiuifiousAvdn weusamany fiae
WAZEYA
- awanansatunsuiuslidhiuanngvidemnnisalitlicnde
Linau
i woRilde
1. ANUTURAYEY LagANNATIABLIAN
2. mawssmglivangauiuniame
6.2.4.3 A3853IUNNTUNNEG (Medical ethics)
1. mavdnideensiunausglovidmi sufsnsiuvesannuiemadnfus
MINITHNNEG
2. mstuitelifesiuazans savsnnuiiuvesiine Tunsdiiaeluidiu
metumssnywseufiasnissner nsdlyanasUleSesvenudns
Tunsdlitgrednaulalilsdosanmsadenddaaulounugield
- MyUiRlunsaingUasdesvensinundilsifusslovivietisunsne
- MIFnwanuaukaznsUaneveyadUiy
- MIUTBIUTAANLANNTH UAzERUTUTBRANAIAYBINULEY
6.2.4.4 msi3uioseiiloinanndin
1. msmruanuaeInslunsiseuivenues
2. msfuainmd uazdseifiumnuindeteldmenuies
3. mMsUszgndmnuiifuaindulymvesiiaeldesamnzay

4. NTIHATITILALINTUUNAIUNITIVING

wangnsn1sEnausHwImMEUsEItueyavINIWITdesruuUsEan MAINTIEINGT SWINTUR N.A. 2566
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5. MahswAenssivinsedsasiiaue

6. N34 electronic databases wagn1stlusunsumauiiumasiunsious

7. msigneaanuikiunng yaaininenisunmg Tde dnfinw gUae

WAZEYH

6.2.4.5 System - based practice

1. W laseuuaunnnilasNITHRILIENSITUEUYRIYA

2. wnlessuudseiuaunn Wy seuudseiuaunin ssuudseiudeny
sruvadaRnisnIssnv e UIaveadnsens stuuUseiutin s
fausilunsuseiununin uaznseuIuNIs hospital accreditation
UseliluuszansnnuasUsyansnaresnsguasne

¥ . . .
LGU'{LT\] cost consciousness medicine

Wlapu3ngyaenIenIsunme

N o RWw

Wilaulougnsldensedued 1wy esAn1semshazen  Uytievan
] a =1 ¥
WANYI6 L JURU
6.2.4.6 Practice - based learning
1. Yinwekazasusssulunisivey
VinwensguaRUlIgLUUTNEnIvI TN
SEU3NTRIELA warsviainans
. . N X
fianuslunisdesiunwazamuaunisingelulsimeuia

nsUszliumunelavesUe

A

nsildusulueedng Wy Madv/uwun/naunuy Lsaneiuia/aadu

a (Y] =1 %
1 INY88 LUUHU
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Uszaumsain1sseus N5 InnazUselliunamuAuIALatnsn v TN LagansTue

(competency) ¥4 6 AU AIR15199 4

M13199 4 : N13IAUTTAUAITAINTSISEUT

ANNIAUENTANIIVIN
1. YinwelazianARlung

U3unagUe (Patient care)

2. ANIUAZTINYEN1NY
SedieitanesyuuUsyam
(Medical knowledge and
technical skills)

v TunneilaFusu wavly

ANEPNEUNTOINGA

nsInUsEaunITainIsseu;

a a Y [ v a
- NANTIULATINAINITLUUIIE

wnndoyanmitady

syuuUsyan (introduction)

€Y YV o

dnsulwndpiansunig

Y

Nnausutu U9 1 Tuddan

WSNYBINSRNBUIHIALLRNIE

13aNsinIEuEUe
- AANsTUIVINTTTeY Ethics

L

Fthics/inform consent 1Ju

o

- NANS5U MM conference e

Fhepuvanvangvedna

=l

uwnsndeuviegtifnisalitlsl
FeUsraadiiaty uazns
FansmssnenTiaunzay
nsseulagliUlgasesiuiu
nsUURNuasilun1Ingg
N95IEINYT 91U LaTIIEU
NaNNINIREN9SE
(workplace-based learning)
- Lecture
- Conference
- Topics
- Workshop

AN IALkAT UL UNE

- UsziflumsufuReusie 4

WoulnkuuUsEiu EPA

msaeudatuduuudedey
(Summative examination)
nsaeuUInUaImse Oral
examination (Formative
examination)
nsdunansufumauly
a01UN1581939 (Workplace
- Based Assessment)
UsgillunsuuRaused
ey lneluuUseiiu EPA

WONSUDINIATFINANT

wangnsn1sEnausHwImMEUsEItueyavINIWITdesruuUsEan MAINTIEINGT SWINTUR N.A. 2566

17



ANUFANANIAMAIITN  nsTaUsEAUNSINSSeu; NMyInkAzUTZIUND
AuanUag
- Logbook/Portfolio
- Self reflection
- Audit assessment 169¥1

topics/conference

3. MITLUIUAZN TR - MeIIHBLaznnANTl - nsdauelasesnsnulde
AULBINNNTUJURNY \Aeafumside wu nseu wazaTiNUS

(Practice - based wazUseliiu journal “1a - MsapUansInus
learning and improvement) - m'ﬁﬁﬂﬂ@&ﬂ%ﬁﬂ’;mﬁﬂ - Logbook / Portfolio

suAunsUfURMUISIlY
N13959aN1959& e
WALIIENUNANIWITIAENN
$98 lngslun1sAumaug

ABAULDY azsIU discuss

fluenasd
4. inwsURduRus wazn1s - Tdasslumisnienunanm - msdananisufuiaulu
d0a15 (Interpersonal and AN1959E sz A0UNITAIRTS
communication UftRnuasaiionisdasieo - Uszdlumsuf)inse 4
skills) Yoyafidunuludeansiv Wwaulneuuuyseidiy EPA
wnndaualagriunig - N5UsElU 360 B3N

discuss LLaWﬁ%f\]ﬁ'UEﬂf\]’ﬁEj
SnAsa (workplace - based
learning)

- Lecture Ethics #1170
communication skill

- AanssuMsiseusazdaaty
194 interpersonal/
communication skill 7ifss
ﬂ’]ﬁﬂuuazﬂqﬂuaﬂﬂqﬂaﬁﬁq
19U inter departmental

activities
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ANNIAUEUTANIIYIN

5.auduilean T

(Professionalism)

6. nsufURulvaiu
JHUU

(System - based practice)

nsInUsEauNITainSSEuS
medical, non-technical
skill,

AanTsuieuiling, MM

Conference

nsseulagliUaeass
Sufun1sUf RSy
NTATIAINNTEINET 91ULeY
F18UNANINIUIRYN

398 (workplace-based
learning)

A9NIU3YINS Ethics
interdepartment

A9N333 non-technical skill
activity
duasunsiseuinaendin
Tnglvinsiudssyadvinig
TuPUZLNNYAIENT LAZTDY
ISy TINfnIsUsYYN
HilulsvmenazuenUsane
NANTTUNITUTTEYANUIAY
ysanmsnluresvinedy
Fedunng wazvesanvu
Hnausu

¥

Inlvwnmndeiinsunis
Hneusudusaluduiy
UIMTHALNITUNITAN 9 V09
AIAIVI LU Patient care
team, Patient Safety
(radiation, contrast media)

[ < ¥
wazUlTEAUAMNIN LUUAU

ANTILasUI L UNA

- UszillumsufuReusie 4
WeulaeuuuUseidu EPA

- mMsdunansufuRanluy
A0NUNTRIRI

- Logbook/ Portfolio

- Self reflection

- ANSUTELU 360 99610

- MydraNnUIeAn CME 999
UNVZENT (TUANNISNTIN
AANTINAY 9 LaZNIT

Uszau)

- mMydanansufuRauly
A0TUNITAIDS

- NN5UTELU 360 99f1n

- TuinMsnsINMsUse
WIBNSHNBUTY

- eToUNNIGI1TUNIS

Hnovusulunisidrusiudy

ASSUNITVBINIAIVI /

Juiinsrganunsuseas
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6.3 N15¥1139¢

unnguszrthueyauaitdaduszuudssamiesdinasmideedielios 1 3eq 3
naAdedsnanannsalifietiauetenvinerde Sdumdwinsemalnglunssuiunsveail
WiUnsT eyavnitadesyuulsramlaeguuuunazdeinunnisinidouasnanuidedenduly
manasindngasnsiineusuuwmdussithusoseniiioyditasuansmmdanudiungluns
Usznauin@imnvnssueyaunwitadessuuuszam atuliulse w.a.2566 lnesingaused
wnnduraUsemelng

[

6.3.1 M3y iaydlng syswinwitadeszuulszam

6.3.1.1 AMNBAYYDINUITY

1) umaauiisdll viedumdfeilfunfniidnfnwvmntouiluuay
satszna uthandaulasderndlutiunvesanitu

2) winguszdinuenavkar19138A L NITENNAY AITHIUNITEUTUANY
938555uMTI98luAU wag good clinical practice (GCP)

3) MAdennEesedldiunmsoyiinnangnsmunsaiessinside venme
WIVEANERSLTINEIUIATINTUR

4) AdeniFes msidumeliterdmuanes GCP vesulouisfigniouay
W EUTUANNATY

5) asidmwdingulunisinavenanuideatvanysallasamgluundngs

6.3.1.2 WeluMTNUIY

wnndusztnueyavIfewinaidy laun “uIdeuluu retrospective,
prospective %39 cross sectional 88191a8 1 L%IEN 3991 systematic review %39 meta-analysis 1
303 Tusewinen1sufofeu 2 3 Tnedudidendn suidednadossznaudeitondndsl

i. IAUsTANATaINTTITY

ii. 3N1933

iil. AN

iv. MI5alNaN1TITY

V. UVARYD
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6.3.1.3 YaULURANUTURAYEU
Wesnauausatunisinidemenuesdunadugvsvesnisilneusuaussaus

wa va

wile wazranuITeatvanysailuesiusznouniweinisussdiunuaudfgnaglasuidiing e

Y 9

duganisinausy unndussdrdueyarvnwitadesyuulssamdedinaiuidena dunisiu

v 1

Joyaneglunseriudunisiiudoyanisusnamzunnesanssiunsufiodsies 1 15adlaeaniunis

o

nelassiioudeuUalunisinideluauvesnmzunnermanslsame1uiasiansua neldnisminu

U aa

qLLasuaammiéﬁﬂ?ﬂmmui%’aﬁLﬁ“fluma]'ﬁﬂué’ﬁwmamwﬁﬁaé’aizwﬂizmm ANAIBI59EINEN
ATLNNEANAASLIINGIUIATINBUR Adwsn1seTenlasesanTideluauduganisiianuidoas
Iavirsenuideatvanysaliioindesyinerde Nidantulneusuaziinsegnuienuivy
n‘d‘ = S v a o QAI o L a v d‘ val
219159NUSNY AaTAMUAUNTLIVBINUITY AIUNTBUNAINATUA UGS INeae2 Wialniinng
o 1 o.'/d Q'd'y a wa o U o a Qudldl 4 v Y dudy
Muguasg1ende aedendesfiRdmiunisaniunsideiineidesiugiae Il
1) Weldsun19auliRnInAMENIsUNITITEFITUNITIEUAD FoInLiun1svinIdeny
9 | ] ~ & v A v A va v a v
Tannaslasiaseadn saufsdnisasnuluenaisduasfuievsegunuiielvidusauidnsiuidy
Tnatanglunsalues randomized control trial %50 prospective study
2) MINLAANSHRUUDNULBNNTAINNISA] MSUUSN®181915871USNWlASINISINY
= a a o N ay Py ¥ vy o Y o A ¥
MIOAMZNITUNITITLEIIUNTIVE nIdlAliannsaUsnule lidgeunaululdnaniiugiu 3 9o vaq
238555UN9NSENNgluNsindula Ao
n. n1steusylevtavvesguaailundn waznisluneliminainunndnsuiu
uglUe
9. mim’ﬁwﬁw%mmﬁﬂw
A. MsgadulundnanuiatenirvasnauludinunaglasuusnisnianIswnme

PNUNINTT Y
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6.3.1.4 N5aUNAINNSANEUINUAE Tunan 2 U (lddsenin 18 WeauweIn1sinausy)
Tnedisrerianuseununisuna

A = a
WOUN UTTLNNNANTIU

3 FanSoufanisouasindoanassiivinw

4 INIATITINUITY

5-6 #oulATI519UITY

6-8 YORUNAINAULNITTUNTITLTITUNITIVY Uag VoNU
aﬁuauumu%’smnLma'muﬁ’qmaiuLLazuaﬂaaﬂﬁ’u (vnd)

7-10 Sufudeya

12-15 UNAUDANUAUNTIUINY

18- 20 InsgiveyaLarasunaiy

20 Savhmeeuasuatusdieansefivsnmusundla

21-22 denenuidvatuanysadeaniduy \odemoly 83319

ey ivihnsuseiliuna dmsuusenounaaudinig
WhaeuLiioyalinsnaUURTugnving

o/ a

6.3.2 N135U504 JRIUAT ayavIMININAdEsEULUTEaM THliAuqdl “iWisuwinU3yyen”

9

L=} a

nsfuTeInanAnIedinIsAny dldng (32.) viienilidesudien.) T “iigulin

Usgyyon” dulidulumuanuadaslavesiidrfunmsiineusy Tneudsbiaandullineusunsiuiu

'
a o

aednualdnusneunielusznitanisiineusy nanuideitnldvesusesdeadunuided
ANuNTTENINeNsineusy wazlasuinunluisanssedvvavseutuiviatugiudeya Thai-
Journal Citation Index (TCI) ffasianlaiiAu 5 Iduaniuitaavueveliiansannagd “ieuwi
U3gygyan”

) aa = 1929} o '
DU IUﬂich] 9. 98 9. IﬂiUﬂ’ﬁi‘UﬁfN'l']

€

a A a = v

Susesaglilasuaygnlildadn Ph.D. 3o Us.a. nedeluamidl wieqdin1sAne s3umnenslaa

] ]
14 ]

11 A3, dnine wiil 1. e 1. N1 “WeuwiUSyaen” U danslunisveadasiieniansan
ussplue191sdusedmangnsnisfine) e191385ulinteuningnInsfng 919138RN3 nenfinug

A 13 a = o = ¥
wsaluainsfinwUszdnanudnule
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6.4 s1urulinsiinausulidesndn 2 seiudu Tnewilssedududiouminnsineusudunan
liitosninndiad

i. 2950UUMSAnwY 1 nsngnAu A 30 Tguieu

i, MsuUenna/sysutud

nsefiunisinausutduluniuieseutnisfnwlnenusszazainausuyiavun 2 ¥ %o

I [
v v v v

24 Hauduassseautu lnsusazseautumsawiazlnisAne)ldszesiiatilneusy 12 Wau 19 1

A9 UM 0-12 kAT 2 AB LWOUN 13-24
[~3 a

iii. @11150Ve185Eezna1INSHnaUslaLINAI 2 U %38 24 WWaunindianus iy wudinng

v v '
o o A A

F19u An1sHneusuvawnunsainaujiRnulifenandudewnainnisamsemggaideauni
HIUNTSHTANIAENTINNITUIMISUANGNSTY Mellseeziia N sineususnavaasliifiu 3 U wie 36

1A o

LﬁauaﬂL*ﬁuiuﬂiﬁﬁﬁﬂmgmimmsu‘%mwé’ﬂgmwﬁﬁmmLLé’nmmmmL'ﬁﬂﬁ%ﬂﬂizagnmms

9
[

Hnausuuinn 3 U Ineuseiliuain milestones 1NUinN1sE0UTUY LNAIINITANSINISHNaUTUANY

(Y = (4 a o
NanNgns i’mmLﬂammiﬂizmuauﬂwmuum

6.5 N1TUTNITNINITHALNITIARNDUTY
1) In13InnanmensINNISEIURteUaUTMsIanTsnanansiidenaqesiung seidey
a o Y ] [ o o Yo = ¢ | ° o
Aivualiludiudreqlann n1ssvadnsgSunisineusuGnuanisAniianuagd1uiuinsuv)
N3ZUUNSHNOUTN NM3innazUsziliung wasnadugnsveInsilnousuineuseasd lnalinszuiunig
afiunulagagusall
i dn3TPUdSuRaveUnaNgns SIualmM i vuAnTEntNlvANeNTTIAITUSINS
VANENTNNBUTUIARAAAUNITATUNTVENEATHATUTMITIANITIUNITEEUNTABUVBIN ATV
nsUseiuAMAINNISANYY Ussanuauiuamsiasn1aivsie wasdne1a1sdilsnuiiioguaunnd
Usgantnu
i, TN19NUNIULAUTUBKNUNITTANTEUIUNTHNOUTHUNNI U TIUIUAIALINFY
= [ a Y < o = = 1 = =
NINFINUTEAUNTSEUgIUUUTEAIMNTNTANYILEEAaDATE NINUNTANYT
iil. 1N159ATUNDUNTEUIUNITNITANTLIIUAINITDUTNSANY Feusenaume
1. naudumeunsiuadasunngusedndiuiinseunswarlvdeyaiieinu
nananinsineusuiiaiUalanalisdunndndayaulaludusdiidadessuudsvamlansu

v o w

ToyadAynannIuIsNTsUATATINEUIZTNaUNSARaUla lun AT SUNISHNaUTH

Y
va ¥V U ¥

2. dmsivusnaaudigainsiiunisineusuaenaqesiunaanivualay

Y

WWNYENT 5198184 Az Wuluausiuiunsulaanudneninilasunissuses Ing A1adanus
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A9MA0AIUANIUNITANIBUBN LYY AINVIALATULAZAIILABINITUARINTIUTSUUASI TGV
YUYULATUTZINA
3. fimsdmusinasinisdadoniilusssy aoandostuiusAauazidulunim
Fortmuauazsudausiafiiieides
4. nszurumsdadeniinnuludvla auznssunsilldsunisuadsionsmn
AauURvesdadnsmeauunaiaglifionfidiuyana
5. fimsUsuimaunmdUszani uaznmswIounmumdorlunisGuiineusy
6. midomuargunuunsAnulidulumundngmnsvessgingrde ins
numukarUsulRanssumsfnuilulszdmny eni nsdaussaunisalnisieud n13vinide n1s
Uszillunanaonaunszuiunsdanisasy eidunisusziunuainasing uenanissdinigdn
AanssuaSuuenvdngmsiloainaaium uduiussufissniaieunmmiuss st uuasserinaunng
Usgdthuiugdu
7. finsuszyusenineeagnssunsnsAneuduwnmguszindiududszdn
niieuiofuildodniuuarnfundletymiiAetulusswienisiineusy uasirdoyaidignis
UssyuaniznssunmInsanuiilesdunisseld
8. fimsdaliiinsnuennsdivinvndudsed
9. dmsdnnuiaduine
10. fmstmeluladasaumatunldlunnnszurunsiiedestunisuims
Msfnw 819 nsfmEenuIMEUsES L nMsdamsiFounisaeu sdsdalitiuvdansSeuiiels
wnndUseItuAnwduaiifienues WU sEUUNNSSBunsaeu E-Learning nAnde Multimedia
lagnAy3adIne uwag Website U9901A3%7°
1. fimstmuadfduldamudaionsidusulunmusunsiineusudd
Aslduladudsanlawn
" e InSEIne
" fSumsineusy
= 9o
" AMYNITUNITUSMIUANENS/ANENTTUNIINITAN
fdlddmdeduglaun
= Awdiin

= JliTuein
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[

wananstneusuraiunsasenenalsiwansfansdnsanisineusuluwdagsedudulaiiied

Y

=

Hnausuieseuazilieduganisineusuaziinseenlususesmisiunsiineusulaganzunmeans

EN

a

Tssnenunasanduiianunsaldifundnguuansnsiiunstineusuldislulsemenagsiassmna

2) wihisuRaveunazsualumsuimsdansauyszanaeakuuiinousunsgsilag
HIUSEUULAENTZUIUNITUIMTIANITIUUTZU VDI e dn1S9nas TeUU S a1 UA 199 LA
aonpaesiuaudndusunisineusy

3) A aiinisdnassyrainsiufiRausinistelianudaruaunsafiazauie
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(Nuclear Medicine) 9IANTAUAINTTIN | SPECT-CT, D-SPECT 579uianszan
Sond Fu 4 (BMD) sheia3as DXA wiensiagiieuen
nUAEnsIIAaeS
Fed¥nw 91A13 1 T 1 MR UIBUNTIETIY ATIaLaray
ANz I audetimauaziny | fadsnulsauziSwheinensieynia
(Radiation Oncology) ﬂﬂﬁ@%QﬂLﬁu Linear Accelerator, Tomotherapy, o
‘ﬁx‘u B2 Superficial X-ray, HDR Brachytherapy e :
uazUszvuvaly
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LUTnauaanlalseu;

Imaging procedures

CT Brain
(NATIINTDFRANITNY
SeEIesTUUUs A

AU 1)

CT Neck
(N5ATIINTDIFRANITNY
v aa
SNEINYITTUUUTZEN

AU 1)

CT Spine
(N1ATIINTDFRANITNY
SeEIesTUUUs A

AU 1)

MRI Brain
(N15ATIINTDIRANITNY
v aa
SNEINYITTUUUTZEN

S¥AUN 1)

AMANUINT 3

n15UszLaiy EPA wag Milestones

Minimum
requirement
(two-year in-
training
accumulative

cases)

300

300

20

300

1%t evl
End of 6

mo

laisnin

100

laisnin

100

laisnin

10

laigna
50

2" evl 3 eyl 4™ evl
End of 12 End of 18 End of 24

mo mo mo

Taennin lleindin Tddennan

100 50 50

ladennin bt Tddennan

100 50 50

laenin 5 ldeinin 3 Tadennan 2

Tighndn ladendr laddadn
100 100 50
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MRI Neck 100 laenin ldsnan Lot ladénnin
(MIHFIIVTBIRANITNNG 20 30 30 20
Ss@InensyuuUsyam

S¥AUN 1)

MRI Spine 150 lagnan ldsnan lLisaan laddna
(MIHFIIVTBIRANITNNG 25 50 50 25
Ss@InensuuUsyam

SEAUN 1)

Advanced CT 40 lasnin ldsnn Tt ladénnin
(MIHIIANTBIRANITNNG 15 15 5 5
SeEIesTUUUs A

SEAUN 2)

Advanced MR 40 laenin ldsnan Lot ladénnin
(MIHFIANTBFRANITNNG 5 15 15 5
v aa

S9EINYITTUUUTZEN

SEAUN 2)

Others 20 lasnin - ldsndn Tt ladénnin
(NMINTITORRDNITN 5 5 5 5
v aa

SEINYITTUUUTZEN

SEAUN 2)

VAL

* evl = evaluation

o ﬁqﬁﬂ%mmmaﬁlﬁﬁwﬁuLm'awziwu'eNmaﬂimﬁummmﬁﬂﬁmmwauﬁ’w%mmLwiaz
anUuRnausy IﬂEJ‘U%&I’]@LJLﬂﬁﬁlﬁﬁ‘&miﬁ’mﬁg\‘mmﬂé]jaﬂlﬁﬁaﬂﬂ’j’]?ﬁﬁu?u two-year in-training

accumulative cases NANUA

A15ASIINTDIRONITNITIFINGNTEUVUSEAMTEAUN 1 MUNEDI N1TASIINIDRRONITALNNGUTEIN

Uueyav el unld neldinismuaureten9nse viseuunlarienuies a18150ATI90UMENTT
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uanadAafiunngUszsthueyaudugseauna nisuant log book Buduiuwmduszdrtu
aua badlauTISeug case MelinAIUANYRIRIATE

197152993031 0N15919598INe1 5T UUUTEAMTEAUA 2 vunefia MInsIavie
simansfiunmduszantueyanasuoals meldmsmuauvesenansd aunsonsaaeusens
wanssnuAaunngUszdtueyavlugsiea una uiouan log book Buduitunmduszdn
TrupyanuladiaiusinEeus case neldn1sAIUANYRIENNTY

N1501539 Others szdufl 2 laun sialography, myelography, CT myelography,
cerebral angiography, spinal angiography, dacryocystography, carotid Doppler sonography Ju

U

AU

2. Milestones N15UsELUANENTNIAESIY

MsnTIvsefnansIEiud 1 NsRTIIERNSIERUT 2
320U Medical knowledge 1-2 1-2
End of 6 months Level 1 Level 1
End of 12 months Level 2 Level 1
End of 18 months Level 3 Level 2
End of 24 months Level 4 Level 3

Medical Knowledge sgftuiil visnedia Lspfilianudnfyuasnuyes Nunmdussintiueyavifes

A11150759700 LAP R ULDY

Medical Knowledee s¢aufi2 unend lsainutaeninkasianudutauninlsalusedun 1 Gaunne

Uszddueuanvimsnsditadels neldnsauauvedenansd

nsUsiusyaudnennlag s

[ Level 1: maanufuiinveuluvihit lianunsaufiRnuldegravangay

[ Level 2: aunsaufjumanu Tunisiden imaging protocol N5l contrast agent 1n153t9deuse
adswenlsalaegrumingan nelinsauaNveIaasded1dlnddn

[ Level 3: anunsaufjumianu lunisiden imaging protocol N5l contrast agent 1n153t9sevso

[y

Iadsnenlsalavgrauungay Meldn1sTwuEY99919158
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] Level 4 anunsaufjumeu Tunisiden imaging protocol M3l contrast agent Tin1s3tiadevse

o

dunenlsalaag1uninzay 1ngenauens e livamTwLEaInNenase

[ Level 5: aunsaufjumianu lunisidan imaging protocol N5l contrast agent lin153t9sewse

Faduuenlsaliegrumnzanaunsaufufau warlinsidedense

[y

Faduuenlsalales waranunsalinistuuegnseniuaugiiussaunisaldeendnla

3. Skills and Medical knowledge

Skill
ANTUTELHU Useidiudnennlagsiumid Milestones (182)
End of 6 End of 12 End of 18
months months months
Imaging CT Brain CT Brain Advanced CT
procedure CT Neck CT Neck Advanced MR
CT Spine CT Spine Others
MRI Brain MRI Brain
MRI Neck MRI Neck
MRI Spine MRI Spine

Medical knowledge

ASUIZLEU

1.Neuroanatomy

2.Neuroimaging techniques

nsapUUsEIUTEAUANLS
End of 12 months

Normal anatomy of
- Brain

- Head and Neck

- Spine

- Pediatric

Neuroimaging techniques
- Computed tomography
- Magnetic resonance
imaging

- Ultrasonography and
duplex sonography

End of 24 months

Advanced CT
Advanced MR
Others

End of 24 months
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3.Contrast media
Radiation safety
MR safety

4 Disease Adult brain

5.Disease Pediatric brain

6.Disease Head and Neck

7.Disease Spine

8. Advanced imaging
technique

- Digital subtraction
angiography

- Convention radiography
and fluoroscopy

Knowledge of

- Contrast media
- Radiation safety
- MR safety

Common disease of
Adult brain

Common disease of
Pediatric brain

Common disease of
Head and Neck

Common disease of Spine

Complex disease of
Adult brain

Complex disease of
Pediatric brain

Complex disease of
Head and Neck

Complex disease of Spine

Advanced imaging technique

4.1n91N15:39UTUANARNI5UTLLAUVDY WFME $213190156naUs

097 1 Uszliuaussaus EPA muns1ainenasniualagai1anse

1°! year Modalities Diseases 2" year Modalities Disease
(level ) (level )
1 Basic Common 2 Advanced Complex
(s¥aul) (5¥9U2) (5¥AU2) (5¥AU2)
%97 2 A1FLUNANISEBUIALASENIUY
15t year f/ Tl 2" year pu/laiu
Formative
{67 3 nsvenulszaumsaiiseuiangdae ( Portfolio)
1 Year | 97u3u asu/ldasu | 2 Year U Asu/lAsu
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(N1)

(N2)

cT

MRI

Doppler

INR

Plain films

N1, N2 = 91u3uiunmeL

¥

milestones INR = interventional neuroradiology

597 4 N5 8UUTTAUNISAITY

Wunsineusulasenuway/viseseuiangay audissylily

1st year

i1 / lalvin

2nd year

i1 / lalvin

219715971US w1

2. 3n9lATI519

NUITY

3. @aulA$9519

WY

4. v9ausiRN
AYNTIUNS

3UFITUNNSIY

a ® Y
5. L3ULNUY a3a

6. AATIEVloya
wazagu

NAIUITY
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7. AN
NIdatusalA
21971597US w1

USuwnly

8. @951891U39Y
advauysalie

SNINY1aY

16N 5 n3swfangsuUseyadvns

1st year IUIUATA 2nd year FIUIUAT
(minimum EPEN (minimum NIUT9
requirement) requirement)

nsUsEunely 10 10

an1vu

N15UsEYUNIA 1 1

TP INeay

NsUSYYUTENIN 1 1

an1vu

N13UsEYNDUY

167 6 M3TguYITAaUN1saliseusaN counseling kag non - technical skill workshop

1*" year

fin1/laibin

2" year

81/ laisiu

1. Patient safety

2. Infectious

control
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3. Contrast

media

4. Effective
communication

skills

5. Quality
management &

leadership

6. NOUUBNAY?

I2INUIVITN

'
aaa

AN 7 nsUsziliuanssaugau Professionalism wag interpersonal and communication skills

lng019138uasyTINY

15 year

81/ laiBiy

2" year

b1/ laibinu

1.Medical

radiation physics

2.Radiobiology

3. Radiation

safety

4.Contrast media

5.MR safety
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5. 5URUUNISUSLLAUTENINRNBUTUAUTAkazNINISHIUN1SUSELEY

interpersonal and
communication skills 1ng@1915¢

WAZHIY

L - YIWIAINT . )
NekazguuunTUIziiiy - WUTELU LG
Usziiluy
aaa a A & Y
@7 1 Usziduaussaug EPA ey | nniieu 919158 aRU AIUNILAY BE.
6 249 A o
919138KANBUTUMNN VLAY JEUY
nangns
aad . Y  a = .. q
{77 2 nsaeu formative nelu | @eudeliswday | AmENIIUNT Minimum passing
FRAALAN1ATYY 1 A3 Tuts UImsuangnss | level
unsIANfediunay ausaaeugesld 1
aaudinayn Asamnlanuluass
3 \piau wsn *
aaa ¢ ool e
16N 3 n1sveulsTaunisel ATIRTINUNN 4 | 213580 | ananawilag 1%
Seu3angUle: portfolio WU Uazdang MEFY
FeulUgany
Wedemny
46N ¢ nsvenulsvaunsalidy | NnsseenIun 919158NU3N¥1 | Aunauein1sinau
WAZANNTIMTNYRNUIY vuslpginaet | Nuddeuay Y
VANgAsIAETIY | ANENIINNNS
WYY IMaY UIMNSNUINY
danasneulud
IR NNY
{60 5 n1sTImfanITHUTEYY dwasenuluds | 81a1sdndsnw | anunauainsvinau
AWININNTE N I Iedy Ny A3
aaa 4 | o e =2
16N 6 n1sTeulsTaUnITel dwasenuluds | 81a1sdndsnw | anunauilag
138U337n counselling, non- IRy Ny IWINYRE
technical skills &g workshop
aaa a v | Y ¢ |2
467 7 msUssdluaussouginy | dwasenuluds | nnsdndsnw | anuinaeilae 519
professionalism uay I Iedu Ny RVERGEN
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* LNAUIINIINIUE198991NAY minimum passing level (MPL) @3laa1nn1sinunaInueIndneves
Pogouluusiazyn unnduszIrinuseveniidnsaeudenla 1 asdlunsaiviaeuliriiuluasawsn win
aougoauliirunmel MPL nan1saeuntaesnsIsInvianansuseiuludifdugasgnundngns

f1slaeAENTINNITUTIMIVENan T luNsUTEiun SR utul
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6. LNAUIIN1SANASUUNAIUUTENE
WulumuusegmaniadvSedineatunduatsduldlugiaiantiu

ANWIZANUAN naIRAAZIUL
1. grduanuUssngAdiuAasT sy 9385730 wWindamnsraududvuveddenalne
L1 vssng@adbivdugnowow genradm wed e s wEenseinnsdundunig
¢ umu@gu 10
1.2, waasiiaer e A kale e s wde ki il dea o dn o sesa 10
1.3. uisnoinsgLiourinlian wiouion 10
1.4 Uyt wiauanaiieduliaunslulamarig 10
1.5, UsrmsAludeiinsinnden denfeoune e vagen iy 10-20
1.6. filunveuasesdaian now et F1n wiodduuiia-snewnang 10
1.7. UsengRnurionazvhamilaqliduf desndetausmailumane Fionfan 10 20
1.9 weun swiiy Ceoaus v dsatudyunaadulusn 1 10-20
2. AuIAUan oNENAR LATYDATLT
2.1. figymiovoaduanliluazovasasluzami 10
2.2, R v e AT et 1T 20
2.3, l@awgsusraadanuas e A luan 1l 30
2.4 awwieilliluarauazadidianfindasiumungung 60
25. Lfl"Jw;?-.‘."r:'ﬁ'lFJ?écL';ﬂ*ufc-‘mt;i'p]c“3"'mte1'mni]1.f'u'1_=l 100
3. \ignfua1ts Tagsuda wioAswianguang
3.1 e Liluaseue sefeenaseTanae 10
3.2, WA ASBUATEY e wined siangnudus 80
4. igadummziarziam vazihishenedou
4.1, fansus el alunsasangdrmlaaldl s 30
4.2. nomisvsal grusmlumsvsenyinmlasldan s 60
4.3, ¥riwena
1.3.1. Taiunma 10
4.3.2, UINAY 30
433 vaduada 60
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= as L
5. LAUINUNTNG

5. e ind i aliene g wEneagou an
5.2. anniwd dngan aalns 60

6. g uANYdnd g93n

6.1 naridio wiauaedtoALau T wie 20
£ .2 amnpnadat 60
6.3, T LGlEnNETaNANgIULED N 60
6.4. M3Uanmanansialy 60
r e - "l.. & - - -
6.5 mylamenarafsnfunanidnen a0
. _J ar o -
6. 6. milamuenarnfsniumIRu a0
6.7, SR N 1 UV TN s TSR lun e 50
- a oo _ s e ur el -
6.8. MyyIinewdunalitinAnfesdedeanduuass gy 60

= ar =t 2r o - . - o
7. WAUINUAUAIULIEUTDE Talael HAZLNUINALYDIUW INEAY

- [t ar ! - <4 wr < = ! e s -
71 L‘LJ“HW.I?l"“.ifli’]‘lﬂ“ji’].“‘J."ltvl‘.ii'l'd“.ﬂI'd“l.é‘b\ PR AU TN L‘L"In.f'l'[ﬂW'I‘jl-.kl?lﬂﬂ'.l'llJ':TI;Jﬂﬂ 60

l

7.2. Wudninsrovioyamseaduayu wielamusabinngn juresiowssusn el

oty 60

8. iafuMsazdadnsiaTnwuasay
8.1, UArnuaans vedliluasauasofLenans diud 8179 dudou vaens ideu

fuiddia 30 60

= o G ar ' L. - |
wianim ntuladuenanolvifinaindewie LLF‘IE:J’EI'IJ

8.2, nasvhnlaeuilun sasmndntwEa e RRaeu 30

9. thuruanuduuwnnd

5.1, iR nuae Suliflsnnaanads L0

9.2 =g s sl i 10

3.3, vimanlaeliduernduauns 20
UGG

1. uwndUszdrihueyaunmdazuunidu 100 asuuluszeznanfidnuinasandngasunnduszd
tueyan  Taemndmansgrifiafety  mainaswuudulunuinasiuasnsindues
ANZNITUNITNTANYIVBINATYTIF TN

2. nunnguszintiueyavvimsnseinin  wazgniinaziuuuiiuseInndl 30 AU

unsfinwdienisuseidiung asudNUseguiun1sfinyvesnIadv Wefiansasely
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3. ywniimsinagiuudy 70 avkuu Wknmdusedinueyanv sy
3.1 nydlAnwegtudn 1 Wehulutiug vdswituudy ludmsfnudaludgniinazuuuiiu
30 Azwuy lidsaauydivng

v

3.2 nsdAnwegtulanyinen i san AT uLRUea N UssuANEnSIUNNSANTANEY  1ae

T q 3

ATADANUIIVDINIATYY UNTINENFY UazTanguunenineIves

4. wngndinaziuy 100 Azkuulginisiinousy
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ANANUINT 4

\Weanvaansinaus/vangns

LAMMIWUFIUvesidIng1Itiadeszuudssam

1.Anatomy
1.1 Brain
a. Gyral and sulcal anatomy of the supratentorial and infratentorial brain
b. Deep gray nuclei, brainstem and cranial nerves
c. Limbic system
d. Pituitary glands, parasellar structures and pineal region
Functional neuroanatomy of the brain

f.  White matter tracts of the supratentorial and infratentorial brain
g. Arteries and veins of the supratentorial and infratentorial brain
h. Scalp, cranial vaults, meninges and intracranial CSF space

1.2 Head and Neck

a. Cranial nerves

b. Skull base

c. Temporal bone, middle and inner ear

d. Face and sinonasal cavity

e. Oral cavity, Pharynx and Larynx

f.  Thyroid and parathyroid glands
Thoracic inlet and brachial plexus

h. Orbit and visual pathways

i. Mandible and temporomandibular joint

j.  Deep cervical space of the neck and lymph nodes

k. Salivary glands

. Vascular supply to the major structures of the neck

1.3 Spine

a. Spinal cord and nerve roots, including the functional neuroanatomy and
dermatomes

b. Meninges and thecal sac

c. Vertebral column, intervertebral disc and facet joints
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Spinal ligaments

e. Paraspinal musculature

f. Vascular supply to the spinal cord, meninges and vertebral bodies
Lumbar and sacral plexus

h. Specific characteristics of cervical, thoracic and lumbar segments

i. Craniovertebral junction

j. Normal vertebral stability and motion

1.4 Pediatric

a. Brain and Skull - normal gyration, myelination, pituitary changes, suture
closure, growth

b. Head and Neck - normal changes in nodes, lymphoid tissue, cartilages, growth

c. Spine - normal changes in marrow, ligaments, conus position, growth

2. Neuroimaging techniques

Understanding of physics, imaging principles, data processing, clinical indications,

artifacts, limitations and contrast properties of the following techniques

Computed tomography

Magnetic resonance imaging

Ultrasonography and Duplex sonography

Digital subtraction angiography

Conventional radiography and Fluoroscopy

3.Contrast media, Radiation safety, MR safety

3.1 Contrast media

a.

Classification of iodinated contrast media and gadolinium based contrast
agent

Knowledge of clinical indication, dosage, and contraindication

Recognize adverse reaction, risk factor, acute management and prevention
Recognize complication related to contrast media administration and acute

management

3.2 Radiation safety

a.

b.

C.

Basic principles of radiation protection
Radiation units, effective dose and biological effects

Reduction of radiation exposure of the staff: time, distance, shielding
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d. Optimization of radiation dose to the patient

e. Regulations and equipment regulations

3.3 MR safety

a. Understanding MRI hardware, regulations and zoning

b. Understanding risk related to MRI acquisition: excessive SAR, projectile injury,
heat, and definite contraindications

c. Determining medical devices, compatibility, patient preparation and
monitoring

d.  MRI safety in pediatric and pregnant patients

IL.AuIMeRUTEINe1IdadevesszuulsEam
1. Adult brain
1.1 CNS Infections
Common
Typical (pyogenic abscess)
Granulomatous infections (Tuberculosis, fungal)
Infections in the immunocompromised host and patients with AIDS
Noninfectious inflalmatory conditions
Progressive multifocal leukoencephalopathy
Sequelae/complication of infections
Complex
Atypical (Herpes encephalitis, Neurocysticercosis, Lyme disease)
Sarcoidosis
Coccidioidomycosis

Rare CNS infection, emerging CNS infection, and parainfectious CNS disease

1.2 Intracranial tumor

Common

1. Conventional and advanced imaging of CNS tumor based on the most recent WHO
Classification of tumors of the central nervous system, including the role of
molecular diagnosis, histopathology and immunohistochemistry

- Glioma, slioneuronal tumors, and neural tumors
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Adult-type diffuse gliomas
Circumscribed astrocytic glioma

Glioneuronal and neuronal tumors

O O O O

Ependymal tumors
- Choroid plexus tumors
- Pineal tumors
- Cranial and paraspinal nerve tumors
- Meningiomas
- Mesenchymal, non-meningothelial tumors
- Chondro-osseous tumors
- Melanocytic tumors
- Hematolymphoid tumors
- Tumors of the sellar region
- Metastases to the CNS
2. Treatment response criteria of CNS tumor
- The Response Assessment in Neuro-Oncology (RANO) criteria
- Pseudoprogression and pseudoresponse
3. Post-treatment change and treatment-related complications of CNS tumors
- Radiation therapy
- Chemotherapy
- Immunotherapy
Complex

Atypical or rare tumors

1.3 Trauma

Common

Primary lesions

Secondary lesions

Vascular injuries- intracranial and extracranial dissections

Evolution of hematomas based on location- parenchymal vs. SAH vs. SDH/EDH
Sequelae of brain herniation

Chronic findings after trauma
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Criteria of brain death
Chronic traumatic encephalopathy

Traumatic carotid cavernous fistula

1.4 White matter diseases
Common

Demyelinating and dysmyelinating diseases (e.g., multiple sclerosis, acute

disseminated encephalomyelitis (ADEM), progressive multifocal leukoencephalopathy

(PML), Neuromyelitis optica spectrum disease (NMO-SD), Myelin oligodendrocyte
glycoprotein antibody-associated disease (MOGAD))

Small vessel ischemic disease, hypertension

White matter change in elderly

Radiation/chemotherapy changes

Metabolic and toxic leukoencephalopathy

Complex

Rare white matter disease

1.5 Neurodegenerative disorders

Common

Alzheimer disease

Parkinson disease

Iron deposition disease

Wernicke encephalopathy

Multiple system atrophy

Progressive supranuclear palsy

Amyotrophic lateral sclerosis

Complex

Rapidly progressive dementia; eg. Creutzfeldt-Jakob disease, early onset Alzheimer
disease, corticobasal degeneration, Dementia with Lewy bodies, Frontotemporal
dementia, immune mediated encephalitis

Rare neurodegenerative disorders

1.6 Cerebrovascular disease
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Common

Ischemic and infarction (arterial and venous)

Hypoxic ischemic encephalopathy (HIE)- preterm, term, adults

Non-traumatic intracranial hemorrhage

Aneurysms

Vasculitis, vasculopathies

Dissection

Cerebrovascular malformations (i.e. AVMs, cavernous malformations, developmental
venous anomalies, capillary telangiectasias)

Complex

Syndromic or rare cerebrovascular disease

1.7 Metabolic, endocrine, toxic and systemic disorders
Common

Acute hypertensive encephalopathy

Osmotic demyelination syndrome

Alcoholic encephalopathy

Wilson’s disease

Hepatic encephalopathy

Chemotherapy

Drug abuse

Complex

Rare metabolic, endocrine, toxic, systemic disorders

1.8 Epilepsy

Common

Mesial temporal sclerosis
Status epilepticus

Seizure related MRI abnormalities
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1.9 Hydrocephalus and CSF dynamic
Common

Idiopathic intracranial hypertension/hypotension
CSF leaks

Intraventricular obstructive hydrocephalus
Extraventricular obstructive hydrocephalus
Aqueductal stenosis

Normal pressure hydrocephalus

CSF shunts and complications

1.10 Angiography and interventional neuroradiology

Common

Technique of basic catheterization in cerebral angiogram

Indications: elective and emergency

Risks, complications and management

lodine contrast media: types and pharmacological properties, contrast reaction and

management

Interpretations of basic neuro- vascular diseases

Indications, risks and benefits of neurointerventional procedures including
thrombolysis, embolization, angioplasty and stenting

Complex

Atypical or rare of angiographic pattern of neurovascular disease

2.Head and Neck

2.1. General concepts to know

a. ldentify pathologic processes on multi-planar MRI examinations.

b. Further hone the differential diagnosis of mass lesions.

c. Be able to identify landmarks and anatomic features pertinent to the operative
approaches to the sella and skull base.

d. Learn to recognize post-treatment related findings (e.g. post-surgical and

postradiation).
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e. Reliably identify key areas of involvement which impact cancer staging schemes.

f. Understand and be able to reliably identify patterns of disease spread within and
between areas of the head and neck (e.g. perineural and nodal spread).

g. Understand and reliably recognize congenital lesions, malformations, and disorders

of the perinatal period on CT and MR.

2.2. Sinonasal cavities /Nose, nasopharynx
a. Describe adjacent anatomy to sinonasal tumors for pre-operative considerations
b. Broaden and deepen knowledge of invasive fungal sinusitis, allergic fungal
sinusitis, sinonasal polyposis
c. Be familiar with some of the more common congenital lesions (e.g., pyriform
aperture stenosis, choanal atresia)
d. Become familiar with functional endoscopic sinus surgery (FESS)
and paranasal sinuses
e. have a detailed understanding of:
Common
- Congenital lesions including choanal atresia and frontoethmoidal
encephalocele
- Infectious and inflammatory disorders of the nose and paranasal sinuses
including acute and chronic bacterial sinusitis, fungal sinusitis, polyposis,
mucocele and Wegener granulomatosis
- Neoplasms including inverted papilloma, juvenile angiofibroma, hemangioma,
osteoma, fibrous dysplasia, squamous cell carcinoma, adenocarcinoma,
melanoma, esthesioneuroblastoma, and lymphoma
f. Functional endoscopic sinus surgery and other procedures and treatment related
changes
Complex
- Syndromic congenital lesions
- Atypical or rare infectious,inflammatory disorders
- Atypical or rare neoplasm

- Posttreatment change
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2.3. Skull base

a. Be able to describe the components of the skull base typically involved in trauma
or tumor

b. Develop a differential for lesions within and around the sella turcica

c. Be familiar with the various types of encephaloceles

d. Be able to describe the course of perineural tumor spread from primary tumor to
brainstem including skull base foramina.

e. have a detailed understanding of these followings :

Common

-Skull base neoplasms/diffuse diseases - meningioma, macroadenoma,

chordoma, chondrosarcoma, plasmacytoma, metastases, Langerhans cell
histiocytosis, fibrous dysplasia

- Jugular foramen neoplasms/other lesions - glomus tumor, schwannoma,
meningioma, jugular vein diverticulum

- Skull base fractures

- Cavernous sinus neoplasms and inflammatory lesions

- Common pathologies affecting cranial nerves 1 - 12

Complex

- Uncommon pathologies affecting cranial nerves 1 - 12

- Perineural tumor spread

- Surgical procedures and other treatment related changes

2.4. Orbits/Face

a. Accurately recognize post-septal infection and abscess, invasive fungal sinusitis
b. Be proficient in recognizing and describing with zygomaticomaxillary complex
(ZMC)

fractures, naso-orbitoethmoid (NOE) fractures, and LaFort 1, 2, and 3 fractures.

c. Be familiar with some of the congenital lesions (e.g., coloboma,
dermoid/epidermoid,

persistent hyperplastic primary vitreous (PHPV))

d. Be able to offer an ordered, appropriate differential diagnosis for orbital lesions

e. have a detailed understanding of these followings :
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Common

- Congenital lesions, including microphthalmia, PPHV, coloboma, NF-1,
dermoid and epidermoid cysts

-Tumors including rhabdomyosarcoma, retinoblastoma, meningioma,
optic/chiasmal glioma, ocular melanoma, orbital lymphoma, and lacrimal gland
tumors

- Inflammatory disorders of the orbits including optic neuritis, sarcoidosis,
idiopathic inflammatory disorders (pseudotumor)

-Orbital infections - bacterial and invasive fungal

- Vascular and lymphatic malformations including hemangioma, lymphangioma
and venolymphatic malformations

Complex

-Syndromic or rare congenital lesions

-Rare tumors

-Atypical infections

-Orbital prostheses and post-surgical and post treatment changes

2.5. Temporal bone

a. Broaden and deepen your knowledge of mastoiditis and complications

b. Have a differential diagnosis for imaging findings that could explain tinnitus and

trigeminal neuralgia

c. Understand and be familiar with the utility of DWI for cholesteatoma detection

and

recurrence

d. Be familiar with the third window phenomenon and some of its causes (most

notably

superior semicircular canal dehiscence)

e. have a detailed understanding of these followings :

Common

- Congenital disorders - common cavity, cochlear aplasia/hypoplasia, IP-I, IP-II,
IP-Ill deformities, large vestibular aqueduct and sac syndrome, EAC atresia

and its associations, ossicular deformities
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- Temporal bone tumors and CPA tumors

- Temporal bone fractures

- Cholesteatoma and other inflammatory lesions

- Mastoiditis, otitis media, malignant otitis externa, petrous apicitis and other
infections of the temporal bone

- Vascular and non-vascular lesions leading to tinnitus

- Otosclerosis/otospongiosis

- Tegmen thinning, meningoceles, and semicircular canal dehiscence

Complex

- Surgical procedures related to inner ear, middle ear and mastoid and other
treatment related changes

- Syndromic or rare congenital lesions

- Rare tumor

2.6. Suprahyoid and Infrahyoid Neck

a. Become familiar with the imaging findings of squamous cell carcinoma, lymphoma,
and minor salivary gland tumors

b. Learn about human papillomavirus (HPV) associated squamous cell carcinoma

c. Develop a differential for lesions in each of the suprahyoid neck subsites

d. Be familiar with some of the more common congenital head and neck lesions (e.g.,
hemangioma, venolymphatic malformation, branchial cleft cysts)

e. Become familiar with the AJCC criteria for the various head and neck subsites and
develop comfort in identifying the appropriate anatomy to give the correct T-stage.

f. have a detailed understanding of these followings :

Common

Parotid space

-Infectious and inflammatory lesions of the parotid space including parotitis,
Sjogren syndrome, and benign lymphoepithelial lesions in HIV.

- Neoplasms of the parotid space including Warthin tumor, benign mixed tumor,

adenoid cystic carcinoma, mucoepidermoid carcinoma, lymphoma, lymph node

metastases and malignant tumors of the skin

-Facial nerve pathology
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-Surgical procedures and other treatment related changes.

Masticator space and face (mandible and maxilla)

- Neoplasms/mass lesions including benign and malignant peripheral nerve
sheath tumors of the trigeminal nerve, mandibular and maxillary neoplasms and
cystic lesions

- Infectious and inflammatory lesions of the mandible and maxilla including
osteomyelitis, osteoradionecrosis, bisphosphonate osteonecrosis

-Facial fractures

-Denervation atrophy

-Surgical procedures and other treatment related changes.

Masticator space and face (mandible and maxilla)

a. Neoplasms/mass lesions including benign and malignant peripheral nerve
sheath tumors of the trigeminal nerve, mandibular and maxillary neoplasms and
cystic lesions

b. Infectious and inflammatory lesions of the mandible and maxilla including
osteomyelitis, osteoradionecrosis, bisphosphonate osteonecrosis

c. Facial fractures

d. Denervation atrophy

e. Surgical procedures and other treatment related changes.

Carotid space

a. Neoplasms of the carotid space including carotid body paraganglioma, glomus
vagale paraganglioma, schwannoma, and neurofibroma

b. Vascular lesions of the carotid space including carotid artery pseudoaneurysm,
carotid artery dissection, and jugular vein thrombosis

Oral cavity, oropharynx and retropharyngeal space

a. Congenital lesions including dermoid and epidermoid cysts, accessory salivary
tissue, lymphangioma and lingual thyroid gland

b. Inflammatory and infectious lesions of the oral cavity and oropharynx
including abscesses, sialadenitis and ranula; and retropharyngeal abscesses

c. Neoplasms including squamous cell carcinoma, malignant tumors of the minor
salivary glands and benign mixed lesions of the minor salivary glands

d. Surgical procedures and treatment related changes.
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Hypopharynx, larynx and cervical esophagus

a. Neoplasms of the hypopharynx and larynx, including squamous cell carcinoma
of the hypopharynx, of the supraglottic, glottic and subslottic regions,
chondrosarcoma and other malignant tumors of the larynx; esophageal
carcinoma

b. Post-surgical and post radiation changes of the hypopharynx and larynx

c. Vocal cord paralysis

d. Laryngeal trauma

e. Laryngocele, pharyngocele, laryngeal web, laryngeal stricture, tracheal
stenosis

f. Swallowing disorders

g. Zenker diverticulum

h. Epiglottitis and croup

Thyroid and parathyroid glands

a. Thyroiditis

b. Multinodular goiter

c. Neoplasms including thyroid and parathyroid adenomas, thyroid carcinoma,
and thyroid lymphoma

d. Surgical procedures and other treatment related changes

Congenital and trans-spatial lesions - have a detailed understanding of:

a. Embryology of the head and neck region

b. Congenital cystic lesions - branchial cleft, thymic, thyroglossal duct

c. Congenital vascular and lymphatic malformations

d. Neurocutaneous syndromes in the head and neck

e. Fibromatosis coli

f. Congenital malformations of the skull base and face

Complex

Rare or atypical congenital , infection or tumors and complicated posttreatment

change in supra and infrahyoid neck
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2.7. Nodes

Common

a. Know the lymph node level classification per the American Joint Committee on
Cancer(AJCC)

b. Be familiar with the up to date AJCC cancer staging system for nodal metastatic

disease from head and neck cancer

2.8. Post-surgical/Post-treatment Neck

Common

- Recognize expected post-operative changes

- Recognize expected post-radiation changes on CT and MRI
Complex

- |dentify post-operative complications

- Be able to identify post-operative tumor recurrence on CT and MRI

2.9. Become familiar with the following scales
Common

a. Keros Classification

b. AJCC lymph node classification as above

c. AJCC criteria for the various head and neck subsites for T and N staging as above

3. Pediatrics
A. Congenital CNS Llesions

1. Disorders of organogenesis
Common : Anencephaly, cephaloceles, Chiari malformations (I-IV), corpus callosum
anomalies: agenesis, dysgenesis, lipomas, hydranencephaly, porencehaly
2. Disorders of neuronal migration and sulcation
Common : Lissencephaly, cortical dysgenesis: focal cortical dysplasia, agyria-
pachygyria, polymicrogyria, heterotopia, schizencephaly
3. Disorders of divericulation and cleavage
Common : Holoprosencephaly (alobar, semilobar, lobar), septo-optic dysplasia,

absent septum pellucidum
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4.Posterior fossa cystic disorders
Common : Dandy-walker malformation spectrum, mega cisterna magna, arachnoid
cyst, blake pouch cyst
5. Disorders of histogenesis (phakomatoses)
Common : Neurofibromatosis type | and Il, von Hippel-Lindau syndrome, tuberous
sclerosis, Sturge-Weber syndrome, Von Hippel-Lindau syndrome
Complex : Ataxia-telangiectasia (Louis-Bar syndrome), Rendu-Osler syndrome, Basal
cell nevus syndrome
Other common

- Malformations in cortical development (MCD) - lissencephalises, heterotopia, focal
cortical dysplasias, schizencephaly, polymicrogyria, hemimegalencephaly,

- Malformations of the corpus callosum and interhemispheric cysts

- Holoprosencephaly — aloblar, semilobar, lobar, middle interhemispheric variant

- Septo-optic dysplasia

Midbrain-hindbrain  anomalies - Dandy-Walker malformation spectrum, Joubert

syndrome, cerebellar vermian dysgenesis/hypoplasia, rhombencephalosynapsis

Chiari I and Chiari Il anomalies of the craniocervical junction

Mesenchymal malformations - calvarial, skull base defects, cephaloceles, lipomas,

arachnoid cysts

Phakomatoses - Neurofibromatosis type 1 and 2, von Hippel-Lindau syndrome, tuberous
sclerosis, Sturge-Weber syndrome

B. CNS infection/inflammation

1. Pyogenic infection

Common - Meningitis, Cerebritis, Abscess, Subdural and epidural empyema

2. Encephalitis

Common - Herpes simplex, Human immunodeficiency virus (HIV), Subacute

sclerosing panencephalitis (SSPE)

3. Granulomatous infections
Common - Tuberculosis, Fungal infection, Parasite infestation, Sarcoidosis
4. Infections in the immunocompromised host and patients with AIDS
Common - Opportunistic infection

5 . Inflammatory conditions associated with dysregulated immunity
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Common - autoimmune syndromes such as anti-NMDA receptor (NMDAR), pediatric
autoimmune neuropsychiatric disorder associated with streptococcal infection (PANDAS)
C. Intracranial tumor
1. Glial tumors (gliomas)
Common - Astrocytoma, Oligodendroglioma, Ependymoma, Choroid plexus
papilloma, Subependymal giant cell astrocytoma, Diffuse midline glioma H3 K27-altered
2. Neuronal and mixed neuronal-glial tumors
Common - Ganglioglioma, Gangliocytoma, Lhermitte-Duclos disease,
Dysembryoplastic neuroepithelial tumors (DNETs), Embryonal tumors, Olfactory
neuroblastoma (esthesioneuroblastoma)
3. Pineal region tumors
Common - Germinoma, Teratoma, Pineoblastoma, Embryonal carcinoma, Yolk sac
(endodermal sinus) tumors, Choriocarcinoma, Retinoblastoma
4. Sellar and parasellar tumors
Common - Craniopharyngioma, Rathke’s cleft cyst, Arachnoid cyst, Hypothalamic
glioma, Hamartoma, Pituitary hypoplasia with ectopic posterior bright spot, Langerhans cell
histiocytosis
5. Intraventricular tumors
Common - Choroid plexus papilloma, Choroid plexus carcinoma, Subependymal
giant cell astrocytoma
6. Infratentorial tumors
Common - Medulloblastoma, Ependymoma, Brainstem glioma, Juvenile pilocytic
astrocytoma, Atypical teratoid rhabdoid tumor
7. Hematopoetic neoplasms
Common - Lymphoma, Leukemia, Histiocytic tumors
8. Metastatic tumors (Must know)
D. Neoplasm of scalp or skull
Common - Fibrous dysplasia, Hemangioma, Osteosarcoma, Chordoma, Metastasis,
Histiocytosis
E. Trauma
Common — as in ADULT BRAIN (fat emboli), abusive head trauma or non accidental

trauma
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F. White matter diseases
Common - Acute disseminated encephalomyelitis (ADEM), Radiation/ chemotherapy
changes, Dysmyelinating disorders (Inborn errors of metabolism/ hereditary disorders)
such as Adrenoleukodystrophy, Krabbe’ s, Metachromatic leukodystrophy ( MLD),
Alexander, Canavan diseases, Hypomyelination

G. Cerebrovascular disease
1.Ischemia and infarction

Common - Neonatal and pediatric stroke, Hypoxic ischemic encephalopathy,

Stroke mimics (hypoglycemia)

2.Non-traumatic intracranial haemorrhage/Cerebrovascular Malformations
Common - Ateriovenous malformations, Ateriovenous fistulas, Vein of Galen
malformation, Cerebrofacial arteriovenous metameric syndrome (CAMS), Capillary
telangiectasia, Cavernous malformation, Developmental venous anomaly (DVA),
Congenital and Mycotic aneurysms, Moya Moya
H. Metabolic, endocrine, toxic and systemic disorders
Common - Neonatal Hypoglycemia, Wilson disease, Hypertensive encephalopathy or
Posterior reversible encephalopathy syndrome ( PRES) , Idiopathic intracranial
hypertension, Osmotic demyelination syndrome, Radiation and chemotherapy, Mesial
temporal sclerosis, Status epilepticus, Kernicterus, Drug abuse
I.  Hydrocephalus
Common - Extraventricular obstructive hydrocephalus, Aqueductal stenosis, CSF

shunts and complication, Slit ventricle syndrome

4. SPINE

4.1 Degenerative disease
Common:
- Intervertebral disc degeneration and herniation - annular fissure, protrusion,
extrusion, sequestration
- Vertebral marrow changes and osteophyte formation - Modic classification

- Facet arthropathy/synovial cysts
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- Spondylolisthesis, spondylolysis and segmental instability
- Spinal canal and neural foraminal stenosis

- Other degenerative conditions - OPLL, DISH

4.2 Spine tumors
I. Intramedullary lesions
Common: ependymoma, astrocytoma, hemangioblastoma
Complex: oligodendroglioma, ganglioglioma, lymphoma, metastatic disease
Il. Intradural extramedullary lesions
Common: meningioma, nerve sheath tumors (schwannoma and neurofibroma),
lipoma, dermoid, epidermoid, epidermal inclusion cyst, carcinomatosis (from primary
CNS tumors and non CNS tumors)
Complex: hemangioma, paraganglioma, lymphoma
Il. Extradural lesions
Common: hemangioma, chordoma, giant cell tumors, ABC, lymphoma, leukemia,
multiple myeloma, metastatic disease
Complex: osteoid osteoma, osteoblastoma, osteochondroma, osteosarcoma,

chondrosarcoma, Ewing sarcoma

4.3 Spine trauma
Common:
- Mechanisms of injury: flexion, extension, axial loading, compression, distraction,
rotation
- Stable fractures: compression fracture, isolated anterior column, isolated posterior
column, unilateral locked facet, clay shoveler’s
- Unstable fractures: Jefferson fracture, hyperextension teardrop, hyperflexion
teardrop, hyperflexion ligamentous injury, bilateral locked facet, odontoid fracture,
Hangman’s fracture, chance, burst
- Atlanto-occipital dislocation, atlantodental dislocation
- Thoracolumbar injury classification and severity score (TLICS)
- Nerve root and brachial plexus injury

- Traumatic disc herniation
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- Spinal cord contusion
- Intraspinal hemorrhage: epidural hematoma, subdural hematoma
- Post-traumatic abnormalities: syringomyelia, arachnoiditis,

pseudomeningocele and root avulsion, instability with spondylolisthesis

4.4 Infectious and inflammatory diseases of the spinal column and spinal cord

Common:

- Hematogenous and nonhematogenous routes of infection

- Vertebral discitis-osteomyelitis +/- epidural abscess: bacterial, mycobacterial
(tuberculosis), fungal (eg. aspergillus, candida), parasitic causes (eg.hydatid)

- Leptomeningeal infections: bacterial, mycobacterial (tuberculosis),
fungal(eg.cryptococcus), parasitic (eg.cysticercosis)

- Infectious myelitis: Nonviral (spinal cord abscess), viral - herpes, polio, CMV, HIV

- Inflammatory diseases of the spinal cord and leptomeninges - multiple
sclerosis, ADEM, neuromyelitis optica spectrum disorder, myelin oligodendrocyte
glycoprotein antibody disease, acute transverse myelitis, Guillain Barre, CIDP

Complex:

- Vertebral column inflammatory conditions: ankylosing spondylitis, psoriatic arthritis,
rheumatoid arthritis, sarcoidosis, dialysis related amyloidosis

- Inflammatory diseases of the spinal cord and leptomeninges:

Charcot Marie Tooth, neurosarcoidosis

4.5 Vascular lesions of the spinal column and spinal cord

Common: Spinal AVMs/AVFs type | - IV - classification, imaging features and
endovascular therapy versus surgical options.

Complex: - Cavernous malformation

- Spinal cord infarction
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4.6 Congenital abnormalities of the spinal column and spinal cord
Common: - Open spinal dysraphism (myelocele, myelomeningocele) - surgical
repairs
- Closed spinal dysraphism associated with a mass : lipoma,
lipomyelocele, lipomyelomeningocele, meningocele, myelocystocele - surgical repairs
- Tethered cord - tight filum, fibrolipoma of the filum terminale, spinal
cord release surgery
- Chiari I and Il malformation
- Syringohydromyelia
- Neurocutaneous syndromes: neurofibromatosis
Complex: - Closed spinal dysraphism spectrum: segmental spinal dysgenesis,
dorsal dermal sinus, split cord malformation (diastematomyelia)
- Anomalies of vertebral formation and segmentation (vertebra,
hemivertbra) - Associated thoracic insufficiency syndrome
- Caudal regression syndrome
- Sacrococcygeal teratoma
- Cystic lesions : Neurenteric cyst, arachnoid cyst
- Congenital tumors: teratoma, dermoid, epidermoid, hamartoma
- Craniovertebral anomalies: os odontoideum, assimilation of atlas
- Dysplasia: achondroplasia, osteogenesis imperfecta
4.7 Post-operative spine
Common: - Common spinal procedures and instrumentation
- Normal post-therapeutic appearance
- Failed back syndrome: scarring versus recurrent disc, hardware
failure, infection
Complex: - CSF leak
- Complications of myelography, vertebroplasty, intervention, surgery
4.8 Toxic/metabolic disease of the spinal cord
Common: - Subacute combined degeneration

- Radiation myelopathy
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5. Advance neuroimaging techniques and Clinical applications in Neuroradiology
Understanding principles of image acquisition, data processing, limitations and clinical
applications of the following techniques

5.1 Diffusion weighted image

5.2 Diffusion tensor imaging

5.3 Susceptibility weighted imaging

5.4 MR Spectroscopy

5.5 Dynamic susceptibility contrast imaging (DSC)

5.6 Dynamic contrast enhanced imaging (DCE)

5.7 Arterial spin labeling (ASL)

5.8 Functional MRI (BOLD)

5.9 Dual energy CT

5.10 Perfusion CT and cerebrovascular reactivity

5.11 4D CT for parathyroid adenomas

5.12 CT and MR angiography

5.13 Phase contrast technique and flow measurement

5.14 Fast MR imaging & Fat suppression technique

5.15 Vessel wall imaging

5.16 Artifacts in CT and MRI
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EPA 2 : Protocol selection and optimization of images
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EPA 3 : Interpretation of neuroimaging
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EPA 4: Application of neuroscience in neuroradiology
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EPA 5: Competence in invasive and non-invasive procedures
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EPA 6 : Consultant in neuroradiology
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EPA 7 : Professionalism
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EPA 8: Patient safety
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EPA 9 : Self-directed learning - practice-based learning and improvement
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