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1. Yovangas
(Mwilng)  wangasnisineusuwmdUseItnuieditnsuansauiauduyly

N15UTENOUIMIINIYNTTY BuaIu N WITdesrUUUITEAm

(Mw19angw)  Fellowship Training in Diagnostic Neuroimaging

a v

Foifiu (nMwlne) dRswanIausAudIglunsUsENeuIvITNIIYNTIY
AUENUINNITIRYTTUUUTEAM

(Mw18Ingw) Diploma, Thai Subspecialty Board of Diagnostic Neuroimaging

Jovo (mwilve) 27 syavamAteduszuudszam

(Mw189ngw) Dip., Thai Subspecialty Board of Diagnostic Neuroimaging
Ausansdinsiineusuinede

(nwlne) 7. BUAVINNWITIRYTTUUUTEEM
(Mw189ngw) Diploma, Thai Subspecialty Board of Diagnostic Neuroimaging

%39 Dip., Thai Subspecialty Board of Diagnostic Neuroimaging

3. WineuiisuRnveu
AAIVISIFINGT ALUNNYAIERSLSINGIVIATINTUR UnTINedeuiing
fida 91A15 1 94 2 DUUNTEIIW 6 WYY LURSINT NFIMNe 10400
anuiivanisSeunisaeu
1. melunnzunmemanslsmenuiasanBud 1aud 270 auunsysia 6 wrawangln
LWATIBNT NFANNY 10400

2. @nvuneusn TuUTEmALara1aUsSEIA TUNNSISgUNSaRuITLaDN
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wazddonisvinaudia fanufuiinveu dnsdearsuarnisufduiusimunzaudiugdu
(interpersonal & communication skills) #n15ysan1saIAnguuasuuaigsunsiinevsulaly
A3143 (medical knowledge and technical skills) a3uglufunisininuweludiunisguagUae
(patient care) wantaondsainuiiuiiondn (professionalism) tietiuszaun1saiatnn1ufoR
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Tuanavesmuedluysanmafudiunilsvesszuuguain (system-based practice) safdliiaziani
wileusuinveusedsnmiilelonasiuig orfidu mstaduiivinwvidowmeunsanuiluduiin
afafioidulsslovisodenn mehemdedsausumiutasnfoneied
ALAUYDINANGATNITHNBUTHULNNEUTEA U uBYa I I TdesruuUTEaIN A
WnnemEnslsang1u1aTINBUARRIN1sIANITRNUsHegailsruy iuadly divATUIUAILLNN
199319 eSS sAunndusiUszmelng uenanidsliifivsuddatuf ey sowasandma
w115 MausdysannsauauilalusEuuguanvesUsEna ANNABIN1sYeIdIAN U1y
nstineusuansaguasnufiieldedamanzay fssansaw fingAnssuiivianzansieiiou
Smnuiiluirdnveanuiesuazivinduguietasuazyi fanuseemsuadldlalua
asadoifionisudletymuarnisdaaiugunin lnedadeduasfugudnatsuuiiug uresnisgua
LUUesAsI fanunseuiinlunmsssy Aasssu 930595u8uR S13eliTeAaus Sansssu ensnuULDY

Aenla ndrdinlunisusnisduduiausssulve fusemuazdanuduionnTn saudanny

wangnsn1sEnausHwImMEUsEItueyavINIWITdesruuUsEan MAINTIEINGT SWINTUR N.A. 2566



adelunisldmaluladuaznisusuimlndnivannzuaraniunisal seusmunidsuniasedi
5357 aaensuauliiseuegweailiosmenueaiionmudnaninvesnuesegslifidaddnly

BUIAR

U &

n1sUsulsmangnslul 2566 Hsnfiuluiielviaenadosduinudin1sinousve eIy

Ingnduadunndunslsemalneadul 2566 Nyanislvieliunndiniunisinausuiinusl
Auaunsakasinuelun1suifnuuaznisliuinismieauieditadennssuuyssainiag

A10150VN1IATIIMTOMIVANNIIATIV N1TBIUIATIENMAL T8N UNANINITITEN19Ted U059

=

Fadelspneszuulsgamnslunnisldiuaiunaslunnzgnidurieingnlagofeiriasdiouay

[ aa v

gunsaln1sunndaused@idaduussiandregaaenaudanuaunsayitnuaunanngiddouas

a = . . = a wa 5% = Y = 1Y
WIYIMMINAN (Professionalism) Hruaunsalunisufianlagldsesdinismiuguaiinigg

a
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- fvnweandnidunliaedale (Entrustable professional activity, EPA) 9 4®

(mmﬁil)

(% s

- fdWadwsn1sineusuANeUssash (intended leamning outcomes/milestones)
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v

19U ATOUARUUIZALLIRAR WAz dU330UL (Competency) 6 finu
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Entrustable professional activity (EPA) mssdine1idadenmszuulszam 16

MuuAlAdl 9 U9 AIR15199 1 way JAnuduinugszning EPA uag @ussauy (competency) 914 6 AU

AabaRIluAISI99 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

vad s a

aussnue (competency) 6 AuuavAuaudRndineldudazaussouy loun

1) M3usuagUle (Patient care)

1.

Pnuelun1stiAIUI newazhkuzi (Consultation and recommendation) vAgIfUy
ANTATITAILNIIAIN NISHIFRDNIT ATAITINHINIISIFINGIINITEN1ITEUU
Uszam Tunnzusalsanvainrany Tikiwnngaundulasg19mungaunuYausive

lsa lnsgndedUiaiuaudnalsuuiuguvedn1sauakuueInTIy H1saIkas
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ileflansiuszansnm anuvasnds Armduan mnudsauazUszlevivosiae
Dunan

2. fiinwrlunisvelunansaudueey (Obtaining informed consent) lunsaifiviinas
A5IHIEN A INNT9EINe3TadesyuuUszamiifinasld contrastagent N5
AnONTT LazIoN1T NS IEINYMITAds s UUUSZAm

a o

3. IinwelumswiousazguarUlieNunsuniingi9itady n15viinanis wasisnis
Shumesid@ineitadessuudssamlsegiamunzauuasinunm
4. Qinwelun139sIanunIBNINTa UM TLIENINNITATINILINY N159IRanIs

wagItnsinwineiid@ingidadeszuudszam uavanunsalinisguasnuilossiuy

Ieagnanunyay

2) anusiarinweinan1smnaaInssd (Medical knowledge and procedural skill)
1. faruinugiukasiinwemifeidesiuanitdadeniessuudseaminaiunse

UszgnAldniunisenu 1asent wagsenuranmsediladeseuulseam

2. fanuianuannsaludvdn wasieivgluavdid@ingiddusyuudseam

3) ﬁﬂ‘t%izm’]mﬂﬂaLLaaﬂ’ﬁﬁ'ami (Interpersonal and communication skills)
1. deanslideyaunftisuazgydldednsiiuszdansam Tnefiwamianswnisindule
uazdnAriueanLduiugldun
. msfemaieiuiSmInmmeid@iveitadessuuuszam
i. nsvelukaninuBusey
iil. Msdeansifeafuteiianain anzunsndou viewnnsallifisUszasd
2. deansliidoyalasnsseaunanisaniadulenans (reports) n3orea1afuia
auaguamlaegiliuseanian
3. duauedeyadtie waradunedymlsegidivssdnsnm

6

4. dnevennnuIkarinue lwnmg dnAnwunme wasyaaINInInITUmneg

v =2

< A e Y o ) v aa aa [ I & aa
5. WWunusnwkag AU N9 @ eI tatessuuUssan nwnknng Danundnwd
LwaéLLazqﬂmﬂiSu

1
salal o [V

6. Nuyuediusia vnauiugswnunnseauldeg1adiuss@ninm

4)  MSSEUIHATNTIRILIAINgIUNSUNUR (Practice - based leaming and Improvement)
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1. BeuinaontinuasiiuyseaunsallimeniueannsUJun waafanisiam
wuusiaLiled
2. AufuNTITeNNsLImduazanssagula

3. ANATUNANULALNUITENINITUNNS LA

5) muaEnsalun1sinuaundnivdndeusiuninudnyazvesnuduise uinaen

FINUIDNNTHALNITTNABLLBY (Professionalism and continue medical education and continue

professional development)

wandlAuiangAnssuwiainnIndifvesunndead

U v

1. flAEIIH 3U5IIU UazlanaRduRsenUIY QR &

209 Weus A TN
LAZYUYY

2. fivzsuiildlowadia (non-technical skills) wazanunsau3msannis
anunsaifiieadedldivnyay

3. fanuaulalds warannsaiaunlugmmmdudGousoidesmasndin
(continuing professional development)

4. fiaunifinnolnTnuasiionadiiarldinSsdinedtasulmndulsslomiun
Usgine

5. flanusuReveusonuiilduteunng

6. AenaNaUsylevUveIEINTIU

6) Myl URlvaennaesiussuUgunIm (System-based practice)
1. A3u§ fuszuuimuIAaaIn (quality improvement) N195983ng1a13ldy
syuulszam laun
i nszviunslunisiduguaninulaendenieenusag (radiation safety) e
AUIELAZYAAINS
i, mMsnenugiinisalvesaudes
i, nszvaunslumsifuguanaznisldiniesileuazszuvansaumaniafiuged
gty ITUUUITZAM
AuSiAafusTUUgUA YR sUTEYA
fanusuavidiusulussuuinnaunmnisguasnwgUae
lgnsnensguainegramnungay (cost consciousness medicine) uavasaUuIUAsuNS

auasnwgtheliiniuusunvesnisuinisassagulanuannsguivn i
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A15197 2 WERIAUFUNUSTZHINS EPA Wag 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

EPA1 EPA2 EPA3 EPA4 EPA5 EPA6 EPAT7 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. WNUNTTHNBUI/MENEAS

AAIVISIEINGT  AUELNNYFARSLTINYIUIATINNTUR  TNISIANTLUIUNISHNBUSY
Usenauaien1sseusiugusuudig o anangul M1aUfUR waen1sfiny1sienuemIunIEuIunIg

A9 9 Aare Ul

6.1 35n15lvinsinausy
AAI5IEINeT IneanuenIsuNIsUINITMananstadnisnisilneusulididnsunis
Anousulasuuszaun1ain1sSeusNaonAR R ILaTUTTANATNEYDILHUNITHNBUTUNNNUATIY

a wua L4

aangefuazufun wunsineusulagldnmsuiRidugiu (practice - based training) fidusinlu

U a 4

n13USUIaLarTUlaYeUlUIY Alladadnennuarn1siTeusvesdld1Tun1sinausy (trainee -
centered) {N15YsUINITAIANY B AUNAUSUR Ysan1sn1sRneusuivauuIuIagUlisegis
wangay neldszyisnsiineusy wasdhusvasdvdnlundazdimiedud (milestone) wagszdu
AUTTOULNITITEUT 6 AU (competency) VBINITHNBUTY AN1TANAINATIVADY A1AUALE

Y @

(supervision) kaglvideyatoundu (feedback) WAKLUNFUNITHNBUTY (MUUUTZUMUAIANUIN 5)
ogsaiLaND
Blinsilneusuusznaudag
6.1.1 M3InUszaUNITAINISISBUS MU competency W9 6 Fusiel
1) n1susunagUag (Patient care)
1n153An159N1sHNeusHLarin 1 susunIneligsun1sineusuiausuliagey
#1149 9 Ineilonnsddlvinisiineususiliunisnsiaaeuanugnaedlinseunauiidendn uazdnsenu
arududaulu (eanuan 3 uazniawuan 4) feiolui
1. Tureil 1 vesmsilneusy (0 - 12 1Wew) Wunmdusesriueyanu
L dnnsBeuduasiindinwrlunslidinvnaziusdnfefunisasanedudsdine,
Aaduszuuuszamn Tungulsafinudes
i.  dn1siSpuuazidenly contrast agent luwdazaniunisal aveldnismiiuguaves
919738 lin1sinausy
iii.  Avnwelunisveninudusenlunisnsanazn1syiinanisn1eSad@ineilade seuy
Uszam

v, Tugaeh 2 vesnsineusy (13 - 24 iweu) Wunnduszdrdnueyan

'
o a

i 3nwelua unsiaUSnwwaskuzAgINUNISATIANINAIUSTIEING1IRAT8TZUU
Uszam lunqulsandesiluszdundudau areldnisiiduguarete1asdylvnig

Hnousy
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v

i auusinsesddaduiiniuneSad@iveitdadessuudsvam lungulsandudou

¥ =%

sownmdidnvatld neldnismiuauarese1arsdgivinisiineusy

ii. mwﬁﬂﬁaﬂagmLLazm’;zLLmﬂsB’auﬁLﬁﬂﬁuﬁawaLﬁmfﬁuizijmﬁmw
MeFadineiladeuarainsaUinwnvennutiemans waz/vise in1sgua
Snwnosildoshamnzanluusiaraniunisal meldmatifuguanes

9191385 INsHnausUvTOMERULeY

2) ANUZUALIINYLINANT1INIUNTTH (Medical knowledge and procedural skills)
n. Tudasil 1 vasmsilnausu (0 - 12 ifew) Wunmdusedriueyau
i ﬁwmmiﬁugmﬁLﬁ'msﬁaqﬁ’umwﬁﬁa Tun9szuuyszamunUssenald laun imaging
neuroanatomy, neuropathology, principles and physics of medical Imaging in
neuroradiology, contrast media, MR safety and radiation safety wagn15YsaIN13
vhlunsnsumdinuszgndldlunisiie
i fnnsdeudifstuenusiugumneadineritadoszuuUszam Tudusingg dwie Tuidl
CNS disease of adults, pediatric neuroradiology, head and neck imaging, spine
imaging
ii.  dnsiseus Anvinwe @a1u1saien imaging protocol AIUANTENIINTIV Y1NN1IATIV LAy
FeuRanmenusETill N15nTI195aR1T1IR MIRTINeNTLsEReNiIneuAZY
015le lungulsaiifinsd meldmsmiuguavesernsdilinsilneusy
v, Tugaeil 2 vasnsiineusy (13 - 24 iiew) Tunmduszdrthuoyan
i dvinwe awnsaiden imaging protocol, advanced imaging lagAIUANTENITNTIV WY
FIEURANIMENTSETLY N1505995aRTI9iaAEenAD LAYNIIATINENYLSE

1Y

Aowfiimes LBuensle lunqulsafidesiuazaisindifey hegrumnzaudmenues

o w &

aglansiiuguaveserasdyivnisineausy
i fdn19158u3 Anvinye warddiugielunisnTianagsguNaTngn 15n1959@5unY
melansiiuguavese1arsdylvnisineusy
il anunsaldduuzit USnw unwwmdmluniesidunmdinly aeldnisifuguaves
9191585 WN"SHNauTY
A, wmgUszduoyarmndud dhiulufanssunisdeunisdeusazianssumiivinis
asjwaﬁw Ldue 817 lectures, topics, journal club, interesting cases, interdepartmental

conference, clinicopathology and radiology conferences, morbidity/ mortality conference

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

(%

IUmeyavmntul Seudifeaturinuweufauius wavnisdeans

Y

1. wwngus

ee

[
LS T

2. winddszrdueyanvnntul Anvinwelunisvernudusenluninsianiesduaznisia

a

contrast agent NEUIEVTOIRAIEATS

>

U

Msiansiiaintaianats 1udu

(% dl'

HNYIN®eNISADENT MIEIUNNTAIANIE WY N1TWAIU1I5Y

D
3

3. unngusgdntnuenanu Nty

4. wnduszdrdueuavmntul YTRnugeuwnmnduseintiugues

5. wnndusgintrueyanvinntul dnaueteyaiUliswazn ity wananagitadouen
TsplufanssuivInig wu interdepartmental conference, interesting case Hudu

6. wmdUszituenavntul @NaInTEUTIBNURARTIIMIEN T8N Y19 NFBs

4) AMTL3EUTUATAITWAUIAINGIUNITUJUR (Practice - based learning and improvement)
Aol
1. uwnndUszidrueyaumniud lisunmsBeudidesaiaendevesiag (patient safety)
\Aenfu contrast agent, radiation safety, MR safety iazn13 sedation
2. wwigtszidusyanvnnsul IsumstamueunsEond neUsadiu uasnisuiuuss
NSIPUIAILAULLY IINNTALYBUAULDALNITALYBUNTUIINVANGAT
3. wgUszdthusyanuyniul desihauitedliduaiiisedieaues Tusuuuy original
research ﬁﬁm‘il,ﬁm’faaﬁal,l,w retrospective, prospective %38 cross sectional study it
n1snanfeauduuivestdym dnguszasd szideu 3501581398 naewide ns

AT 391300 waznsagua anelanisiiuauavetennsdylinisiineusy

5) AnuansalunIsinuauranIvIInieusiuiinausnvasvasnnulufiseuinaaniin

visenmswmurAv1insiaiilas (Professionalism and continue medical education and
continue professional development) 9al#
1. wnimduszdrtuoyaivmniud dhialuansmunisifeunisaeuvesandulineusy
Aanssuunmemansinuisoidles wagAanssuilianuimasuysannsilumsnsunme
2. wnwddsgartueyamndud Wannlilanediinszrinisujifnuguadiaelaed

?UIU counselling ez non - technical skills
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6) MU URidenAaaUTTUUFUAIN (System - based practice)
1. Feliunmduszirthuoyanumndud fussaunisainisdeusiRndussuuguninmnada
Inen MsnsnugtAnisalvesnuidsamasd msguanaznisldiaieaiiesused@inen
98 wazAnTIIMesadinuves
2. dannaiFeuisruununInuedlsimeIu1afingeunquliInTITEALIENITINYY UAYTTUY

AUN MUY

Entrustable professional activity (EPA)

EPA 1: Msdeansiugiinanluanarvnivdniiierdeses siiussansam (msidou
S1891ULALN1TINUIIUAIYI197) Effective communication with members of the health care
team (written and oral)

EPA 2: n1svdanluslanoawaznisifindsedniainuasnin Protocol selection and
optimization of images

EPA 3: nmsitanannitadessuuusyanm Interpretation of neuroimaging

EPA 4: nsUszgnAAuiUsraminemansiusidiladessuuuseam Application of
neuroscience in neuroradiology

EPA 5: pnuanusalunisasiauarnsvimanisuuuilidnisinundeaesldinsosdiond
lushsmedine uasuuuiitinmsinsseasnldindesdiodnlulusiamedian (invsuazanadlunis
U'%maéjﬂ?ﬁ 2) Competence in invasive and non - invasive procedures

EPA 6: m'ﬁLﬁ“fluﬁﬂ?ﬂwﬂumgmsmwwiﬁaﬁaszwﬂizam Consultant in neuroradiology

EPA 7: yAains - diwginssuuisigndnuazarnuduiionn@n 1 szuu - dngfinssuurs
FFnnazanuduiionnTn 2 Professionalism

EPA 8: AnuUaensizvasgUle Patient safety

EPA 9: miﬁauiﬁwmuwaLLasmiﬁwmmuLmaﬂNmLﬁm

Self - directed learning - practice - based learning and improvement

N13ANHIUNITHNOUINNTZYIN0E1980AAADIAU competency LAy EPA 919AU LazdnnIs

UseLununst (99 6.7 wazn1ANUIN 3 & 5)
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6.1.2 nsvyuIsuRnewasu)URY

=2

6.1.2.1 MAIedIve IneanenIsuNsUIMIITENanIdnlEsun1sineusuladl
UszaunsalmsufoiRemiliuinsfislaensounqunisliiedesiienazsinamenisnmitadessuy
Usvam faseluil
(1) Computed Tomography
(2) Magnetic Resonance Imaging
(3) Carotid Doppler Ultrasound
(4) Plain film

(5) Digital Subtraction Angiography (DSA)

TeagBuanIsyuisufnwwazujinnunigluaaiduiandunisiei 3 lagssuunis

v

JansuyudsufnuinasyURnu (rotation) umunian 1 Weusuufiiuiu 1 rotation el

] '
Yal o =

drilnevsuléduszaunsainisideudislunanguiuazufoRnsuiulunnnduausiininuad
Julumuimunainasivdngas laesvinerdesidunmduisuszimealne U 2566 Fafvuain
#nams 1 - 4 deslszazanisineusulaedlitfosndt 18 eu lunsdlfiszeznansiineusy
nasavdngnslinsuiesas 80 veaanisiineusudndudesufURnufinduiiaiaivis au

TONNUAYDIANLDUNTTUNTRNOUTUILAZADU UANUNNITIRTEUUUTEAM

6.1.2.2 imsdabigsunislinausuladivssaunisaliiuiluanduauludnuae
a 2 . <, & I a &
YasiansIuden(elective) 1IN 2 Wau wazasaveensauialalagan sl 4 weuly
~ v Ao a - Ny o g 6 ] = 9 Y v [
nsiaatundnnanssufeniivemvuassezina1duniinnil 2 eu lngaadumaiuazieaiu
a010uHNeUTNIASUNITTUTEIIINAMLOYNTTUNITHNOUTULATAB U8 YAIUININITAE TEUY
Uszam Jeoraluanndululssinansonislseinea s1oazidoanisuyulsudnvinazUfinau

elective WANIIUNITIN 3
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A1319% 3 NMInguRBUAnewazUfURMU

wSesilauaziinanis JTYLAT  MANGATITN. Lneualag
3IUBUR FIWINEIRAY

Computed Tomography 8 Lhou*

Magnetic Resonance Imasging 8 Lhou*

INR (Carotid Doppler Ultrasound and 1 1hou

Dignital Subtraction Angiography)

Plain film 5ifeu* 93 22 ey suhivey
N1 18
Loy

Elective 20U 2 lheu* T 4
Ry

Aunsaifildsuounalvmyuiouluianssuiden(elective) 1nnn 2 Fou Trusuannamyuiouly
anfuasiiosnin 22 weulduslsisnd 18 1o

wanansnsineusufilidn rotation wnzdmiunisiseudieaues eglsinudiunsiinneusy
wldfunsativayuiielrnsiSeudmenuiesiiuszansnmgsan l9rin1s suprevision Tnee191567

< 6 4 =% Y U a b4 ¥
J3nw E]’]*’\]’]i&JEﬁMﬂ’ﬁNﬂ@UiN LASNITINEFIININYININITLIYUIANNUD 9

6.2 amduvuvainisinaus/vangns
6.2.1 anuINugIvesiiEmivenladesruulseam 51U radiobiology, medical
radiation physics W8 basic neuroanatomy, neuropathology (nNANWIN 4)
6.2.2 15A%IBN 1 VRIUIEVRITEUUAN AARY (A1ANWIN 3 ke 4)
CRY o aa aa o Ao w
6.2.3 NINTIAINIDINANIINNSIFINeITRBTZUVUSTAMNAAY (N1PNLIN 3 uay 4)
wiau
SEAUN 1 MInTIVTeinaNsiLmdUseinueyavdaslfunlanielinisaiunuguares
s & wvA
919138VTOHL T8y
- CRY a & o v a way v 19 ¢
sEAUN 2 NsnTiavserinansiuknmdUseintiueyanamsu ialanelvinsaiuauguavedenansd
VORIV
6.2.4 ANUIATUYIUINTT
6.2.4.1 Interpersonal and communication skills
saa

i AsaseenuduRusNRsE NI duazEay

. o A a o o caa ' ¢ v
Il {jﬁ]"ﬂEJ‘VH?NLaﬁllﬂ'gqllallwtl‘lﬁ‘]/l@ligwﬁqﬁLLWV]EJLL@%%U'JEJ
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i, nsdeanstugtae gAiUae uazdsIny
iv.  msaiemnuduiusiAsEvinaummguazTanany
6.2.4.2 Professionalism
i, msvsunalaedgheduaudnans (Patient - centered care)
1. msBntieusslovivosthedundn
2. mednwnanidefieuniing dau
- M3snwnsgunsguadelvinuazUaensde
- msliAesAuazeusuifious v dn wieusamany fiae
WAZEYR
- amuanansalumsuiusliinfuannevidemnnisaiiliniade
Linau
i woRilde
1. AuSURAYEY LagANNATIRBNIaN
2. mawssmglivangauiuniame
6.2.4.3 A385IIUNNTUNNEG (Medical ethics)
1. mevdnideensiunausglovidmd yufmsiuvesannuivadndus
NINITHNNEG
2. mstiuitelifesiuazans savsnnuiiuvesiine Tunsdiiaeluidiu
mefumMssnymseufiasnissnyn  nsdlgfuavUleTesvenuans
Tunsdlitgfrednaulalilddiosanmsadengiaaulounugield
- MyUiRlunsaingUasdesvensinundilsifuselovivietisunsne
- M3FnwanudukazmMUameveyaiiaey
- M3UszliuTAANLANTe LaryauTulalinnaInuaInuLes
6.2.4.4 msi3euioeseiloinanndin
1. MSMruAANLABINITIUNITSEUSvRImLLeY
M3funInII wasUsuiliumnundedeldmenuies

s v v Y Y Y
nsUszendausnauaiiulgvesthelnegremingay

ANSLYNSINNINTTUIVINTOY AL WEUD

n15lY electronic databases wagnsidlusunsumauiiunesiunisiseus

Y

nstgnennusiLNmg Yaansnunisunmg 98 dndnw e

a

WAZ LY

2.
3.
4. MFAATILAUALITUUNAMUNIIYING
5.
6.
1.

wangnsn1sEnausHwImMEUsEItueyavINIWITdesruuUsEan MAINTIEINGT SWINTUR N.A. 2566
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6.2.4.5 System - based practice

1.
2.

N o AW

W1 lasEUUAYANLAE NI TARIUIANSI TGV
Whlaszuudseiuguamm Wy svuudseiuguam  ssuuyseiudeay
FLUUATARNIINTININEIUIa0991319N15 SruuUseiudia iDusu
fausilunsuseiununn uaenseuIuNIs hospital accreditation
UseliluUszansnnuasUsyansnaresnsguasne

W1l cost consciousness medicine

Wnlapu3ngranenIanIsunme

Wilauleuiensldonszaunnd 1wy e9anIsemTkazen  Ugydenuan

] a [~ %
LAY LJURU

6.2.4.6 Practice - based learning

1.

o kRN

Vinwelartessulunide

Vinwen1sauaRUIgLUUTNEnIvI TN

SEU3NTAIElA warsviainans

- y o ¥
fianuslunisdesiunazaununisinigelulsane1una
nsUszliuAunelavesUe

nsildusinluesdng Wy aady/usun/nguny lsmeiua/aadu

a (v [~ %
51 INY88 LUUAU
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USZAUNITAINISISIUS N15IALazUTEUNAANUAINNSANUEILNITOIVITN WALENTIOUL
Y Y

(competency) 11 6 AU AN 4

M19199 4 : N1sTaUTEEUNITAINISISEUS

ANUSANENNTANIIVAN
1. YINWELALLINARIUNIT

‘U%maéjﬂw (Patient care)

2. AUTUAETINYEN1AY
Seingitadusyuussav
(Medical knowledge and
technical skills)

v lunmediliusu wazly

ANIERNAUNIBINGA

nsdnUszaunsainsiSeu;

- Aanssuwseudinsidused

WHNEayaIYININITIY

syuUUsydan (introduction)

§Y v

ANUSULNNIRUISUNS

Y

Nnausudu U9 1 Tuduan

=L
LSNUBINISHNBUSHIABLRNIY

-'-ﬂl a v Y
\SeansinseugUe
- AANTIHATINTSL89 Ethics

L

Fthics/inform consent 1Ju

i

- AANT5U MM conference e

FMANIMAINVIANEURING

Gl I

wisndeuvsegufnisainl

Re

s a

WU AIANNATU LaznT
Fan1snsSneivianyay
nsseulagliUlsasesiuiu
nsuuRnuaTelun1Inge
NNTIEWNELT 97U LaYITIIU
NANTWITARENI9TIE
(workplace-based learning)
- Lecture
- Conference
- Topics
- Workshop

ANTIALasUIELLUNA

- UszillumsufuReusie 4

WoulnukuuUsEiu EPA

mMsaeudatuduuudedey
(Summative examination)
MsaeuUnNUaInse Oral
examination (Formative
examination)
nsdunansufuRauly
a01UN1981939 (Workplace
- Based Assessment)
UsgilunsuiRaused
\wou lnswuuyseiiiu EPA

WONSNDNATFINNNT
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ANNIANANNTAMININ  MITaUszaunsalmsiseus nsinuavUseiiiung
auarUe
- Logbook/Portfolio
- Self reflection
- Audit assessment 169¥1

topics/conference

3. MILSEUIUANTHML - MIINIRBLaENIYIRANITL - nsdkauelATeieulde
AULBINNNTUHURY \Reafunide 1wy msu wagansinus

(Practice - based uazUselliu journal “1a - Msaevansinus
learning and improvement) - mseulaglddieaTe - Logbook / Portfolio

SufunsU TRl
ATNTIINGSIE@INYT 81U
LaZI18IUNANINITRYN
$98 lngshunsaumaug

MIUAULDY WaLsIU discuss

flue19138
4. MinwgURduius wasms - dasglumsnenueanm - nsdenansuinanly
dea13 (Interpersonal and MdN1959E S¥ninens ANIUNITAUIRTS
communication UftRnuasaiienisdsse - Uszillunsufinse 4
skills) doyafidunuludoansiu WwaulneuuuUseidiy EPA
WnEgHAuAlAENIUNNT - M3UsELiY 360 B9en

discuss LLa%@]i’mﬁU@'ﬁ"lig
gnads (workplace - based
learning)

- Lecture Ethics %198
communication skill

- Aanssumsiseuiiazdaasy
19 interpersonal/
communication skill 7i7s
ﬂ'lEJIULL@Zﬂ']EJU@ﬂﬂ']ﬂ%GU']
19U inter departmental

activities
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ANNIANANTANIIVIN

5.3 0uila7 TN

(Professionalism)

6. nsufuRuliu
JEUU

(System - based practice)

nsInUsEaunIsainIsiseu3
medical, non-technical
skill,

AINITUNRIUTLNA, MM

Conference

nsseulagliiUlgas
JaunsU uRuasely
NISATINNSI@INGT B1ULAY
UNBNTINITIRENY

48 (workplace-based
learning)

AAN3TUIVINTS Ethics
interdepartment

A3NT54 non-technical skill
activity
duasunsiseusnaendin
Inglvd1siuuseyuivinis
TumzuNNEFEns Lagues
FIINYRYTINDINTUTEYL
wiluUszmAlazuenUssne
AANITUNITUTTEIBANUTAY
yﬁmﬂﬁﬁl’ﬂﬂﬂaai’m‘iwmé’s
Sedunng wagvesantu
Hnousy

Y o

FolunndgiinFunis
Hnausuidiusialududiy
UIMILAZNTIUNITAN ©) VDY
AP LU Patient care
team, Patient Safety
(radiation, contrast media)

[ < L9
wazIUUIZNUAMAIN LUUAY

A5 IALkAT UL UNE

- UsziflumsufuReusie 4
WeulauluuUszilu EPA

- MsdananisufuRauly
A0UNITAIDS

- Logbook/ Portfolio

- Self reflection

- NN5UTZLIU 360 D9AN

- MyarauniIenn CME 999
UNVgEnT (JuinnIsngIu
NANTINANY 9 LaznIT

Ussya)

- mMsdananisufuRauly
A01UN150I939
- NSUTZLU 360 89AN
- uinMSnINM U e
& =
%N3N1SHNBUTY

- UM INTUNNS

Hnousulunisidiugiudu

ASTUAITVBINIAIVI /

LY

winTIEUNTUTIYY
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6.3 N5911338

wingUszanhusyauamitdadessuuUssamdesdinasiduendes 1 3ee 3
naATedsnanausaldifietiaussesyinendefadunmdwissamalnglunszuiunisvesysii
WURs ayavnitaduszuulszamlneuuuusasdermuanisvinidesasnanuidesentuly
manasndngasnnsiineusiumUssthuseseniioydidasuaninmiaudungluns

Usenauiv@imnunssueuannwiladessuudseam atudiulse w.a.2566 lagsvinendesed

wngwnsUseinalne

6.3.1 NM39UATY tayditng syavinmitadessuulszam

6.3.1.1 AMNBALYDINUITY

1) il viedunuidedldunfniidnsinventeuiduas
seUszna uwiandaulasioraluuiunvesanitu

2) wnmnduszaninuenavIware1asERa L IuLATEYNAY AITHIUAITOUTUANY
938555uNTI98luAU wag good clinical practice (GCP)

3) AdenFesdadldiunsouiRannauensTunsasEssINN e vosnny
WIVEANEATLTINEIUIATINITUR

1) AdeyniFes msduduneliterdmuaves GCP videsulouisefignioay
WHNaNAuAINNIY

5) aisldnwdengulunsiauenainideatvauysallasiamgluundnge

6.3.1.2 TANTUNITIUINY

WM UseannueuavIietinedde lakn 91uATeluU retrospective,
prospective 38 cross sectional ag13tloy 1 Fo3 vierh systematic review #38 meta-analysis 1
3oa Tuseminanisufofeu 2 U Tnedufisendn suidedinaridioassnaudeidondndl

i. 9UszaeAuaInIsITY

ii. 35n19398

iii. NaN1333Y

iv. N15I913INANTTI98

V. UNARNYD
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6.3.1.3 YDULUAAIUTURAUOU

Wesnauauisatun1sinidesmenuesdunadugvivesnisilnousuaussaus

'
wva vYa

wils wazranuIdeatuauysaluesrusznounilsvaansusziliuguaudignozlasuididns e

Y 9

o v

??ufj@miﬁﬂaum unmdUszatueyannwitadessuuUszamiesdinanuideddniunigi
foyaneluvdesiudunsifiuteyaniousnauzunmemanssansuioistios 1 Beslaediuns
nelaszdsutaujUalunisyinideluauvesnusunmeaanslsameiuiasiunsud nelanisiiu
guavesenanssnUInuanddenifuensdludeinmienmitaduszuuuszam maivsadine
AuELIMEAARTlIaneTUIaT NS UR Maudninedenlassiensifeluauiuannisiin uidoues
fnrhsseuiteadvauysaiiieiidseinetdes fadantuiinevsuasinismenudonuide
9191387U3nw1 wagauAUNTYeside munseunardifnualugasyinerden eliinng
ifupuaseneihis TasdsiidosufoRdmiunsdiiiunsidefifedostugite dnd
1) dleldunseysiRanauznssunsaiesssunsidoud fesiuiumsiidony
fomnaslasiasenin srufedinisasunluenarstuasitasndefunuiioliduseudrianide
Ingtanzlunsalues randomized control trial %5 prospective study
2) maRansalduusnivilenisaianisal uuinwetansdiuinulasimside
W3OANZNITUNTT3E59IUNTITE nsdifildanusadinuls Thdeundululdndniiugiu 3 4o ves
FesTTUNNsunmglunisindula fie
n. nsfeusslesiguuesUiedundn uaznislideliiAnanunndnsuiu
g
. N3ANTNENS VR U
a. m3Basiuluvdnananaeniavomnauludsasiiazlduuinamanisunme

AINNTINTZTU
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6.3.1.4 N59UNAINSANEUINUANE Tunar 2 U (ldidsenin 18 Weauvednsinausy)
Tneiiszazaussununsingd

WaUN Useennianssy

3 Sawdurmanitonarinnee1asenuine

q IANIATIT19UITY

5-6 #oulATIT19UITY

6-8 V98 UIRINAULNTIUNTITYTITUNTIVY Loy YoNU

atuaywInAdeanuamuninglutasuenaa iy (mnd)

7-10 Gufudeya

12 - 15 WEUANUAUNTNNUITY

18 - 20 TATIEVvoyakAraTUNaILITY

20 FovhseaAdeatiuislienansdivinuusundly
21-22 deanAdeatuauysaireantu iedioly s

Wende linisussliung dmsulsenaunnauding

WnaeuivediinsmaufiRtugaiing

9

a

6.3.2 N133U509 AUAT ayaIvINININIResTUUUITaM Tilaanal “WeuwinU3gyen”

q 9

=) a

N155UsRIRaNANTaANTSANY JaIURT (37.) wentlideayld(ed.) v “iguini

Usgygyen” tulidulusmumnuadaslavesgidnsunisiineusy Tnesudsliaadufinevsunsudu

a o

aednwaldnuineunieluszninensiinousy wasuisediianldvesusesdondusuided
Antiun1sseninamsineusy waglasuaniuilunsansseduuanseuiuidlugiudeya Thai-
Journal Citation Index (TC) ffiaianlaiiAu 5 Iduaniuiteavnevelifionsannagd “ieuwi
Usgygen”

= 1 a

219 TunsaN 17, 38 97, IASUNITSUTDIIN “LAeuLyinUseaen” NALASUNNS

[ e ]

&

(%
a Gl a = (Y

Susesaslilasuaygnlilddndn Ph.D. w38 Us.0. Meteluamidl ¥503aINsANY SIuvanIslda

q q
14 1

] ° v A | yay v = a oA ] a y & Ao a o A a
791 M3, UTNUITD LLWQ‘V{L@ 9. 989 99. N LV]'EJULV]’]UﬁiUuQJﬂL@ﬂ U NaWﬁIUﬂqﬁﬂ@amﬂﬁLW@Wﬂqimq
U35 Jue19138Us83mMaNansn15Ainy) 8191595 URATEUNENENINIIANET 919158 ANANENTNUS

) [ a = o = ¥
wselluainsAnwUsednaniudnule
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6.4 S1urudnsilineusuliitiosndn 2 sedudu Tnendesedutuiiouinnistineusufiunan
lyitlonimiled

i. 2950UUNsAnYY 1 AsngIAY A 30 Hguiey

i, NsuUanA/seRUTud

nssfiunsiineusufulumansseudnisanunlnoudssyesnaiinevsuranun 2 U 3o
24 ieuduanssyiuty Tnousasseiudutideusasdmsine)ldsvosnaiineusy 12 ey 99 1
Ao Weuil 0-12 uazdasil 2 fie WWeoud 13-24

iii. @U150v8185zezaNIsEnaUsleNINAT 2 U e 24 Whaunminiiauswdu wuilnig

v v '
o o A A
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T inenifaney 91A13 1 T 2 lonaLsdvly aTaafimynasedinen
(Diagnostic Radiology) FanT19190 SETINTABIEIUAIR
Sedanidu Audetimauaziny | nuisiiily Sans1enad lonese

(Emergency Radiology) | m1ansanidu fu 1 | Aeuiines

AugIade Uy Ve IRV N IILaYSanTIEIAWNLL TedTITIE
(Mammogram) Hu 1 a1y
WU
NVFEASTILARYS 91ANT 1 T 1 ATIVLALSNWINIYENSAULUNSIE PET-CT,
(Nuclear Medicine) 9IANTAUAINTTVIN | SPECT-CT, D-SPECT 579913anszan
Sl Hu 4 (BMD) sheia3as DXA wiensiagiieuen
nRansiaeays
Fed¥nw 91A13 1 T 1 MR UIBUNTIETIY ATIaLaray
ANz I audetimauaziny | fadsnulsauziSwheinensieynia
(Radiation Oncology) mam%gmﬁu Linear Accelerator, Tomotherapy, o
‘ﬁx‘u B2 Superficial X-ray, HDR Brachytherapy e ;
. wazUsyywumly
LAY 4D CT-Simulator, MRI-Simulator
Audsaddaenssy Audetimauazny | a1efsdseiaiesieynin Cyber Knife
(Radiosurgery, RS) mansanidu tu B2 | way 1aTeudtoynna EDGE

T
4 (Y% o

AUGS @I UYL 1ASESNA TU 1-2 LONBLSINDUNIADS LATDINTIIATU

U

(AIMC) 15938570 wldnlnih wnesevhly

AudFadmemdiden pImsaLfanszw | lenaisdvily nsaafiaunaied dans,

(SDMC) Sh1l Y799 LONLITUALOANT VAU 598
du2 3uaz a FAUSAYIEAIULAUY SIFTIUShWSEUU

107 LENULSIADUNIIMDST LATDINTITAAU

wdimdnlnii
JedsmSnwsyuu DIMTAUAINSEIAN | AFININTBUALSIFTWSAWTTUUUTEA M
Uszamuaglvdumnds e 4w 3eens 1 | wagludumds
(Neurointervention) %u 2
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LUSnauaanlaiseus

Imaging procedures

CT Brain
(N1ATIINTDIFRANITNY
v aa
SEINYITTUUUTZEN

S¥AUN 1)

CT Neck
(NATIINTDFRANITNY
SeEIesTUUUs AT

S¥AUN 1)

CT Spine
(MIHTIIVIBIRANITNG
v aa
SNEINYITTUUUTZEN

S¥AUN 1)

MRI Brain
(NATIINTDFRANITNY
SeEInesTUUUs A

SEAUN 1)

AAKNUINT 3

n15UseLu EPA wag Milestones

Minimum
requirement
(two-year in-
training
accumulative

cases)

300

300

20

300

1t evl
End of 6

mo

laigna
100

laigna
100

laigna
10

laisnin

50

2" el 3 eyl ath eyl
End of 12 End of 18 End of 24

mo mo mo

Tighndn ladendr laddadn
100 50 50

Tighndn ladendr laddadn
100 50 50

ldenin 5 ldeinin 3 ladennan 2

Tadgrnin it Tddenna

100 100 50
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MRI Neck 100 igndr  ldindr laddindn lalda
(NMINTITOWRANITN 20 30 30 20

Sy InenszuuUsEam

SEAUN 1)

MRI Spine 150 Tishndn s lishadn ldehadn
(M3952AUTORADNITN 25 50 50 25

SyEInenszuuUsEam

SEAUN 1)

Advanced CT 40 Tiginan ldeinan ldeinan ladenngn
(NATIINTDFRANITNY 15 15 5 5
9@ InenszuuUsEam

SEAUN 2)

Advanced MR 40 Tiginan ldeinan ldeinan ladenngn
(NATIINTDFRANITNY 5 15 15 5
SeEIesTUUUs AT

S¥AUN 2)

Others 20 lasnan ldsnan ldennin ladennin
(NATIINTDFRANITNY 5 5 5 5
SeEIesTUUUs A

S¥AUN 2)

I
* evl = evaluation

* faiiBnannaiilfizousluwiasiimomsssduansausulimneauiuuiuneusas
anUuRnausy I@EJ‘LJ%JJWI’,L!Lﬂaﬁlﬁﬁﬂuiﬁu‘ﬁﬂ‘wmG](;llmvl,liﬁ’e]ﬂﬂ’jﬁﬁiﬁuﬁu two-year in-training

accumulative cases ﬂﬁ']ﬁu@

a

A1SASIAUTOWRANITNITIFINGNITEUVUTEAMSEAUN 1 BUIEDI A1SASIIUIOFRNNISALANGUTEIN

tusyav el unld neleinismunuvete1ansd vseu uRlarmenues a18150R5I9E0UAIENNT
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° d' 3 o v @ v a A o 3 o v
wansduAaunmgUsEItue A L UuE 189 URA isouans log book Buduiunmguseintiu
auavladdiusiuseus case elinsnivauese191d

Y o aa o A = -
NTATIANTORADNIITNNTEINETEUUUSZTAMIEAUT 2 1N8de  N1TATIANTD
wnan1siunndussirdiueyarimsufunla n1eldn1saIuaNveeased @1u150nTIEOUMENTS

° a' 3 o v @ v = A o 3 o v
wanduaanunmgUsetnuena v ugs 189 UNe iseuan log book Buduiummguseintiu
aua ladlausseu case MelinsAIuANYeIeIAsd

N13M373 Others szau?l 2 loln sialography, myelography, CT myelography,
cerebral angiography, spinal angiography, dacryocystography, carotid Doppler sonography W

£

AU

2. Milestones n15UszifiuAngnInlagsay

MIRTIErnnIIEiuT 1 NMIATIIETRNIIEAUT 2
520U 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 sz6iufll visngfis lsanidnnudAguasnutes Aunmguszindiueuavides

A1115005797 0908 LAR8MAULDY

Medical Knowledege S£aUN2 111809 1sANNULBEN WALl ANUTUEaUNINTSALUSEAUN 1 Tawnng

Uszdntueyavimsnsiaidadels aeldnisaiuauvedenanse

nsUssiusyaudnenInlag s

[ Level 1: viamnufuiinseuluniig lianansaufofauldedamngay

[ Level 2: annsaufurau lunisiden imaging protocol M3l contrast agent lvin153tadese
Madswenlsalaegrumngan nelinsauaNveIaasdeddlnddn

[ Level 3: aunsauuRa lun1siden imaging protocol N34 contrast agent lin153tadense

Inadunenlsalaogramunzay Aeldn1stTuuEY99917158
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[ Level 4 aunsaufUReu lun1siden imaging protocol N3l contrast agent Tin1s3taden3e

anLenlsalavg1univau I@8@1%amalmaﬂml,u“ammmsa

v

"UQEJLLEJﬂIiﬂIWE]?J’NLV%J’]uﬁ@Jﬁ’]QJ’]iﬂU{]U%‘i’m waglnsitadenie

neLnlsalales LLau’dﬂﬂJ’]iﬂﬁL‘VIﬂ’]i"ULLuuﬁiaﬂ’JUﬂMN%MUiuﬁUﬂ’]imuaﬁﬂ’l’ﬂ,ﬂ

3. Skills and Medical knowledge

Skill
N15USELEY Useliudnan1nlaesiumy 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.Neurocanatomy

2.Neuroimaging techniques

nsapuUsEIuTEAUAN

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

Pl
[ Level 5: aunsauuia lun1siden imaging protocol N34 contrast agent ln153tadense
Pl
Pl
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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..0091N15 A UTUAIUARNISUSEL WYY WFME $21319A15RNausy

097 1 Uszliuaussauy EPA muns1ainenasnivualanga1anse

1*t year Modalities Diseases 2" year Modalities Disease
(level ) (level )
1 Basic Common 2 Advanced Complex
(su1) (30U2) (5291U2) (5291U2)
1AM 2 nsssuNanIsaauinlaganI iy
15 year B/ Tk 2" year ARIVAETARIY!
Formative
{71 3 MsseanulszaunisaliseuianngUae ( Portfolio)
1% Year | 41uau asu/lipsu | 27 Year | 97uau Asu/linsu
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(N1)

(N2)

CT

MRI

Doppler

INR

Plain films

N1, N2 = Suauiwnmdgiinsunisiineusulasisauiay/vioseuiaingthe auissylily

milestones INR = interventional neuroradiology

aaa fa o
AN 4 N15F1PNUUITAUNNTANRY

1st year

1o

i1 / lalvin

2nd year

1 / lalvin

6 a =4
219158NUINWN

2. 3VIASI9N9

WY

3. @aUlA$9519

NUITY

4. ¥paYdRN
AYNTIUNIS

38555UN1IY

A & v
5. LﬁllLﬂ‘lJ“Uf’Jllua

6. AATIEVUoYa
wazagy

NAIUITY
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7. 99911578
ITgavUIeIA
& =

9127158NUINWN

USuunly

8. @951891UIY
avuauysalie

SV INY1aY

aad A a
Nm%.5fﬂii?ﬂﬂﬂﬂiiﬂﬂi%ﬁﬂ]%?ﬂ?i

1st year
(minimum

requirement)

(%
[J [

VIUIUATY

d‘ ! a
NIIUIN

2nd year
(minimum

requirement)

[
o (Y]

MUIUAN

dl | a
NIFIUAN

nsuseyunnely

anuu

10

10

oo
N1sUszPUNIA

18519388

NSUTEYUTENIN

anuu

44'
N3UTEYNBUY

16N 6 misﬂUﬁﬂuﬂizaumiaiﬁauimﬂ counseling g non - technical skill workshop

1°t year

ARUIVAEN AR

2" year

AUV AR

1. Patient safety

2. Infectious

control
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3. Contrast

media

4. Effective
communication

skills

5. Quality
management &

leadership

6. VLAY

YINUABTIN

'
=

AN 7 n1sUTEEUANTIOULAIU Professionalism tag interpersonal and communication skills

180193 uAZE TN

1%t year

t/ LU

2" year

b1/ ladbing

1.Medical

radiation physics

2.Radiobiology

3.Radiation

safety

4.Contrast media

5.MR safety
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5. JUuUUN15UszsiusEnd1sEinausuAuiiAuaznagin1SHIUNT SUTIETY

interpersonal and

communication skills Inga1a158

LAZHIY

. _ YINHIAINT . )
NakazguuuNTUIziiy - APELY LA
Useiiu
§6N 1 Usslluaussoug EPA Tae | yniiou 8137158Kd0u ALY DR,
6 29 A o
919138 A NBUTUMNNI VLAY IPUY
NANgGNS
aaa . Yy o = .. .
160 2 nsaeu formative nelu | @eudelowVay | AuznIsung Minimum passing
FANLALAIATYY 1 A% Tute Usmmvianansa | level
UNFIALTIIUIAY ausoaeudenls 1
aaudnamn AN lanuluass
3 AU wsn *
169 3 nsTeaulszaunisal MTITIBUNN 4 | 8115ENUTNWY | enanauailey 51
= v v . = ! a 1Y
ISgu3angUle: portfolio PO uazdINg INYNRE
18uUlUgI91Y
Mgy Y
aaa fa o d' cal =2 ¢ °
46N 4 nsvenulszaunselity | Mnszeenun 9191307UTAYY | aLnaUnnITYINgu
LAZAIUATINUIVDNIUITY mMuualaanud | 91UId8LAs fhd
VANgRsiAETIY | ANZNIIUNNS
RIRGLRIGE UINM3UTN
dawaseaulugs
a . |
IV IRY1NY
aaa | a ! o ca = (3 o
AV 5 N199WNINTINYILYM dwasenuluds | 819158USne | anunauainisvinay
WININSE TN IR NNY W
aaa (4 ! [ cal |
16N 6 nITeulsEaunITal dawasieauluds | 91919duUinw | enunausilag
138u337n counselling, non- IR NNY SNWINYAY
technical skills &g workshop
aaa a 4 ! [ cal |
1AM 7 nsUsziliuanssauzauy dawasieauluds | 91919nUsne | ansneaeilag 51
professionalism k&g IR NNY WY
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* LNAUIINITNIUE1989910AT minimum passing level (MPL) 3laainn1siivuaa1nueIndeves
Jogouluusiazyn unnduseirinunsveniidnsaeugeuld 1 asdlunsaiiasuliriiuluasawsn win
aougeuliirnuinngt MPL nansaeunsaesnsaTIvianansuseuludifisunazgnindngnis

#1sulagANENTINNTUTIMIVIENan s lunsUTEEIuN SR utul
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6. LNAUIINISANAZIUUANMUUIZNORA

Wulumuusemaniadvseiineatuniunatssuldlugiaiaiti

ANWIZANUAN naIRAAZIUL
1. grduanuUssngAdiuAasT sy 9385730 wWindamnsraududvuveddenalne
L1 vssng@adbivdugnowow genradm wed e s wEenseinnsdundunig
¢ Lmu@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
1.0, IEUN 1T S RIS v S e T e e 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'lFJiécL';ﬂ*u'tl'-‘u»u;{p]c“:-i"'mmwmli]vu'm 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, ¥aiednenne
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 -
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AMAKNUINT 4

Wanvaen1sHNaUs/MANg s

L.aMINUFIUVRTIEINg1I T sTULUTTEMm

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
Oral cavity, Pharynx and Larynx

f.  Thyroid and parathyroid glands

g. 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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d. Spinal ligaments
e. Paraspinal musculature
f. Vascular supply to the spinal cord, meninges and vertebral bodies
g. 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
b. Knowledge of clinical indication, dosage, and contraindication
c. Recognize adverse reaction, risk factor, acute management and prevention
d. Recognize complication related to contrast media administration and acute
management
3.2 Radiation safety
a. Basic principles of radiation protection
b. Radiation units, effective dose and biological effects

c. 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.A213EMeAUsEIng1Itadevasszuulssam
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 inflamsmatory 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, glioneuronal tumors, and neural tumors
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Adult-type diffuse gliomas
Circumscribed astrocytic glioma

Glioneuronal and neuronal tumors

0O 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 MRl 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
(ZMQ)

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 jusgular 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, slottic and subglottic 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(AJCQO)

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

- Identify 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-
pachysgyria, 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, Cerebiritis, 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

wangnsn1sEnausHwImMEUsEItueyavINIWITdesruuUsEan MAINTIEINGT SWINTUR N.A. 2566

86



- 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

wangnsn1sEnausHwImMEUsEItueyavINIWITdesruuUsEan MAINTIEINGT SWINTUR N.A. 2566

89



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

AUEIN150 TUNTITATIALAZNISIRANISHUUN bULINTSHUrS adanldlAso sl awtn luTus9ne

v Ao ' o - = ' v o a ~
fU78 wazuuuninisiunsedenldinsasawdnluluseniediie (inwuazanailunisusuia

HUqe 2)
STAU 1

= v
fAus
AU
= v v
WNEINUTD
1 dgl v
U9 azdo
Y9y
AnsunIs
AIILAY

ANV

(%
Y

RHDNIST V19
wUUN L
AR
Y3danLd
LA58938
winlulu
7908
AURE ey
Ao

WUUNTNIT
NIUANTD
donld

=~ =
EON)
wlulu

37908

HUae
Y

SEAU 2

=
TAnuaunsaly
A15ALANULY
Y Y
1 n:l' Yy
Aaunazlasuns
#5799 BNNTVIN
wRan1s (Lu
AV ATILINA
A1ASIAN
el uRns
ADUNALSUNS
MIILATNITI
BANNTT, N1V
ANUTULBNTUNIT
MIILATNITI
BANNTT, N1V
PGRAVERINIRIN
LANAUNAN
‘NI v v
Neteannauld
AIIVADULAY
guduaugnaos
Y a Y

ARNUNOUNEUIY
22lAsUN15ATD
LAZANTIN
Wnan1g) Galadl
nsszylily
WANEATNIS

Hnausy

STAU 3

Tvinwerlun1snsiawagn1syin
ﬁmamﬁuﬁugmuazﬁuqq 919
n:ll a 1 & 1
wuUNlufinsHunsSaaenld
wisasilaitnlulusneniegUae
aa ' a '
LATLUUNINSHIUNS odanLd
wisasilaitnlulusneniegUae
Melamsmiuguarese1ansd

Hlinsinausy

nszntndelam wagaunse
insguasnwlunsdliiia
ANMTWNTNYGUIINNITATID

waENFIRANITTUNUGIY

sEAU 4

a v
Tvinwelun1snsia
LAY ANSYIRNIS
TUNUF LT TUG
& AV 1
PakuuN baidnng

1 G 1
N1UVSadDn
sasilanlUTu
SuMegUlY wae

Aa | a

LUUNTNSHIUNS D
AonldLA309LaLdn
TWlusenegdae

TAPenULDY

a1 1

LU Aseuiin
el day
GRIGFAIVEPTIG
Shwnlunsdifiin
ANMTUNTNGBUIN
N1IRTIWLBLNITV

Wnan1sTugs

SEAU 5

anunsadu
AAUN1T
ATIAE
139N
FRONITUA

v

WNoU
Y

Tvinwelu
A15M579
ALY

o dl
WANNNSN
FULDY, N3

Wasuwlad

wangnsn1sEnausHwImMEUsEItueyavINIWITdesruuUsEan MAINTIEINGT SWINTUR N.A. 2566

99



ATTMUNDY
U ey
GRERRTAIN
A159ALA

Y
Snwnlu

dd‘ a
ASLAN
AITHNSN
FaUIN
ASLYans

[

= =
NUINE

Comment: “au

£%
v

[

g

7 uay “duge” nmmualundngasnisiineusy

AN
LAZAITIN
RHONITHIY
AL
LALNTEY,

a0
wagilaiu
FIULAY
A11150 A
AR

Y
v =
Snwnlunsal
A a
A
NITHNTNY
AUINNNNS
MTILAY
ANSVYR

sNYUTaU

LAAIAINNAALIAY :

laifeszau 1

)

wangnsn1sEnausHwImMEUsEItueyavINIWITdesruuUsEan MAINTIEINGT SWINTUR N.A. 2566

100



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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