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aaznN T ILasNMzuNINdauniNa N a1 AaUUITNINNITNITID

o Ao an L™ 2 1 =} A v
NITIRINGNIBIRLLRTRINITOUINENVDANNTILL AR WAZ/AID lmﬂﬁsgLLa
Tnwudasawlaatinanunzanluudazaniwniyod ﬂﬂﬂlﬁﬂﬁiﬁ’]ﬁ'ﬂ@LLamaa

& v = A [
219138 fﬂl‘ﬁﬂ’]iﬂﬂﬁmiﬂﬁiﬁ]@’) ganLal

2. @83 ANABEITY wazanuaRsalwm s i lgunilywvesdile

wazdIANIaUA1 (Medical knowledge and technical skills)

. I 1 29n3Enausy (0-12 1iaw) Munnduszinhudesaa

hanuiAuwinstasnumwitadsnerzuudranindszondld laun imaging

neuroanatomy, neuropathology, principles and physics of Medical Imaging in

Neuroradiology, contrast media, MR safety and radiation safety LLazmi‘lﬁlim’m’liﬁ’Jvlﬂ
6 o

nmauwndandszgndlglunirinnu

a a L% d' o wﬁ' @ Aa aa o v 1 i 1

&m’n?l,mugmmnummgwugﬁumaiamwmuuaam:uuﬂs:m‘n lududng 9 QA

4%t CNS disease of adults, pediatric neuroradiology, head and neck imaging, spine

imaging

dm3Guug Anvinwe manInidan imaging protocol AILANATNIIATIA 1IN1IATIA Uae

N Udﬂ%NﬂﬂWWLE}ﬂeﬁLﬁgﬁ’JvLﬂ MIATIVVAATITIIG NMIATINBNTLITABNAILABSUALLEN

]
v v

a1 la luﬂaiuiiﬂﬁ@aai mﬂléfmiﬁwﬁ'ug]LLa"uaammiﬁ;ﬂﬁmiﬂnamu

—_—

2. g9 2 vesnsHnausy (13-24 1heaw) IWunnddszirinudasaa

fvinwz aanIniian imaging protocol, advanced imaging lasAI1uQITN1I0 713 Uaz

FNUNBHANNENDLIIN I MIATIVHATITNGWABALREAND UWATNNTATINANDLTES
a & & 1 A o v o o [ v 1 v

aauRna’t 18nanile lungulsafidasiuazarsindany latananzaudinauas

v o 6 v =
an sﬂmm‘smn‘ug KR mmmpj’l%msﬂnamu
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ﬁmiﬁﬂujﬂﬂﬁ'ﬂm LR NRIWT 8 NI TITUAT I I UNARADNINIITIFTINI N
£ o Q 6 v =1

msﬂmmimﬂ‘ugLLa‘*uaamﬁmsJ;é’l%msNﬂamu

A0 IRAILEN USnen wnnwngm luwIaTagunnenald nnml@ﬁ”ﬂﬂsﬁﬁﬁ'ﬂgl,l,amaa

mmsﬁ;ﬁﬁmiﬂﬂamw
LLWﬂﬁﬂizﬁ‘i’]ﬂwu@iaﬂamﬂﬁuﬂ Nl AINITNNITETUNIRORLASAINIINNINITINNT
YAIFDUULNAUTUBEIRILFND a7 lectures, topics, journal club, interesting cases,
interdepartmental conference, clinicopathology and radiology conferences, morbidity/

mortality conference W et

3. NMINMWIAKLDILAZNIITERIINNIUJUR (Practice-based learning

and improvement) lasdald

6 o v ' & A [ A o A s C2e .
uwngidszdntudasaannoul "Lmummmugmaoﬂ'smﬂaa@numaagmsl (patient
safety) \NeNU contrast agent, radiation safety, MR safety LLaznN17 sedation

6 ) v 1 g: = U %] = (% a
Lmeﬂi:mmu@aﬂamﬂmuﬂ "Lmumiwwml,mumﬂmug NIUTZLNY WRZNT
ﬂ%’uﬂgamsﬁwfﬁwmmaa ﬁnﬂmsazﬁaummadLLazmiazﬁauﬂé’mm%é’ﬂgm

6 o v 1 g: A v o a @ dl v Y YV A v v
Lmeﬂizﬁnmu@aya@nﬂﬁuﬂ FINNWITEN e ANATNILAI AL 1u§ﬂuuu
original research ﬁﬁﬂ’mﬁﬂrﬂ'a%}mmu retrospective, prospective %38 cross sectional

Ao ' = & @ & a ad = a o
study mmsnmfammmLﬂummaaﬂmum ’N]Ql]i::ﬁdﬂ 2 UgU ATNIANNIREY

NAITWIFY NITIATIER 1500 uazmMIATUwNa mﬂlﬁmiﬁ’]ﬁugLLamaammﬁgﬂﬁm‘s

Hnauval

4, ﬁ'msmﬂf]ﬁuﬁuff LazNIIHOE1T (Interpersonal and communication skills)
LR

& o v ] a v A o Av o ¢ A
LLWﬂUﬂi:%WUW%@aUa@ﬂﬂmuﬂ Liﬂ%iLﬂﬂ?ﬂUﬂﬂHzﬂQﬁuwuﬁ LASNIINDRIT

e
D

2

g;dd =

LW gﬂiz’ﬁ’]ﬂ"]%@i@ Ela(ﬂnﬂ"ﬁ%‘l] Nﬂwﬂmlumi*’uamm@uﬁaﬂum‘smnmﬁaﬁuazms

Aa

2 contrast agent 1A EWIaYIAINEATY

& 0w \ & a2 o A & \ o
wwndszirtudasaanndul NANNBLAITFORITIUIDIWANIDLANIE LT NITLTIUN
o msanalaiataRanana tudau

6 o v 1 g; = A wa 6 o v 1 v
Lmeﬂizmmu@aﬂa@‘qﬂ%uﬂ ﬂgummaammﬂﬂﬂﬁ?:mmuguuaa
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3. LLWﬂﬁﬂi:ﬁ‘hﬁm@iaﬂamﬂﬁuﬂ ﬁﬁLaua"ﬁa;&aQﬂamm:mwﬁﬁadﬁ LURNALAZIRIRELEN
Tsaluianssudonnis 1w interdepartmental conference, interesting case uan
oY LLWﬂﬂﬂi:ﬁwﬂwu@iaﬂa@nﬂ%’uﬂ RINTOTHUTN LN BHANTIIAILA B 8INY 1 LA B8N

AnNADI
U

[ a [
5. AN aa13n (Professionalism) 30

[

n. LLWﬂgﬂizﬁ’lﬂﬁu@iaﬂa@nﬂﬁuﬂ L°f|/’]<j'3Nluﬁﬁ]ﬂiiwﬂ’]sﬁfﬂuﬂqiaaumaﬁaﬂqﬁ’uﬂﬂaﬂiu
ﬁﬁ]ﬂii&]LLWV]Uﬂ’]a@]sﬁﬂH’W’iaLﬁﬂﬁ LLa:ﬁfﬂﬂﬁwﬁlﬁ'ﬂ’nwiﬂ’mﬁ’mgimfm’]iﬁ’ﬂﬂwm
6
NIILLANY
& o W | & A o vl ada . a wa @,
. LLWﬂUﬂiZﬁ]quu@]aUa@nﬂﬁuﬂ ‘W@JW]IWJLﬁ]@]ﬂ@]ﬂ@iz%i’]dﬂ’]iﬂgﬂ@d’m@LLaﬁdﬂ’JUI@U

U counselling L&z non-technical skills
6. ﬂﬂ‘sﬂﬁﬁad’miﬁtfﬁﬁ'u‘szuu (System-based practice)

o o 3 o v ' & a a & a o A o

n. ﬁ]@fl,vaLmeﬂszmmumasa@nﬂmuﬂ fussrunsalmsFeuNeIN LTI NINNTY
o Aa en & a o A v A A o o o
FFINE MINNwUANIIBIANUESINNITIF mig]LLaLLa:mﬂmmaauammaa
ANLNINIRY LRZAIATIINITIRNWL LAY

a, %’@ﬂﬂiﬁﬂuﬁixuuqmmwmaaIsawmmaﬁmamquﬁaamwmmmﬁﬂm LRYITUL

qmmwwﬁ'a‘ma

@ a

6.1.2 NyRynIERANBILALU TR

6.1.2.1 aua111% daliEITunsEnavINldlUszaumaninsdjodauliuinsgiholay
maumjm’]{lﬁﬂ’%aaﬁaLm:ﬁ'@nmimﬁaﬁ%ﬂm%ﬁ@fmwuﬂizmw sadalusl
(1) Computed Tomography
(2) Magnetic Resonance Imaging
(3)
(4)
(5) Digital Subtraction Angiography (DSA)

Carotid Doppler Ultrasound

Plain film

lagvanms 1-4 azdasdszaziiansinavsulassinliiasndi 18 1haw
lunsdinszozianiiineusuaseanangasiiasuiouss 80 va411a1N1IHNaUTY
Pududas jGnuwnadunneing eudainnuavaiaacaynssunsinausuuazaayy

mgmmmw‘iﬁaﬁmzuuﬂ‘szmﬂ
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6.1.2.2 aumgialigsunsineusuldfivszaumaniiaanluaniuauludnszves
AansTuiRan(elective) lagaa1tuinarvuazaadidugartuwlnausuf lasun135us0931n
amzaunTINNIEnauIILazsaUYaumINMWItsbzuulan anadusanduludszinania
datszine wananidatalanalily elective  Alvswsnuiadussnale ivelwldaiuaag
Urzaunisallna 9 uazSauirzuunaou unalife < Weu uazdaudriunisiinausy
Tusntdunng lidosnin o twan (Manwin 6 Myl fueen)
a = A wa o o a A
maywdsudnsuazljidanunmadaduuaziziten
[ a =2 Aa wa . o A v &
FUUNIIaMIRywIsuAnsIuazUJiaeu (rotation)  daaulas 1 1Gauiuiiu 1
. g; ‘.-3' d' Y Y v K v 6 = 2/3; a Aa wva [l v
rotation NiNalAidEnausnlddszaunsainsSeuinilunmangejussd jid edsasudon
lunnnguanaininua

A A =S A wa .
A1319N 3 ﬂ??‘ﬁ?ﬂ%lf}Uuﬂﬂ‘]ﬂ"]l,l,ﬂzﬂgﬂ@]\‘]’]% (rotation)

LPIaINaLRTAAD M JLHLLIAN %§ﬂ§@3% VUAWLAK | LN LALTITINGNR Y

Computed Tomography

Magnetic Resonance Imaging 18 LAah
70 20 Laan Twlaidasnin 18 dan
Carotid Doppler Ultrasound 1100%
Interventional Neuroradiology 1 108%
Elective 4 100% 4 100% 4 180%

wineme - unwnilszinthudesaaazldfnsiioud Plain Fim szninmsUjudau

Computed Tomography L8z Magnetic Resonance Imaging

6.1.3 Milestone
mitmuazauiuanuinihlunGeuinnlszaumsinaFouiluioda guuld
&l a s % ' ' C & |
aunuFinTInmany layluudazdiamiasull (manwan 4)
6.1.4 JanuwadwnaagnaInunstjiawlnseninginausa
msagiiszidounsegrszylulenaninanuan 6
nInuaznsinausunaunuiszidounisaiuaznisiineusunaunuszyluianans

NIANUIN 6
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6.2 Lftamﬁawﬂwaams’?’lnamumﬁngmwauwmLf':amm'mfﬂamé'ngm

1, mmjﬁug’mmaﬁa%%m’iﬁaﬁmzuuﬂs:mﬂ 378119 Radiobiology ,medical radiation
physics ez Basic neuroanatomy, neuropathology (A1@H®WIN 3)

2. I‘iﬂ%’%ama:maqgﬂawaqszuu@m s]ﬁﬁ'lﬁzy (MAKNWIN 3)

s

3. NNIATIINIBRADNITNITITINGIRIRVT2UUYTzaNNEAL (MANKIN 3 LAE 4)

RIKR

a wa

o A A @ A 6 o v ' ¥ v v
JeaUN 1 ﬂ'ﬁ@li']"ﬂﬁiﬂ‘ﬁ@mﬂﬁiﬂLLW‘YIEJ‘ﬂS:’i]']‘].I’]%@IB&Iﬂ@]@lﬂdﬂg:]ﬂ@lvl,@]ﬂ’]illﬂﬂ’]‘i

ATLANQUATBIBNNTENTARLTEITTY

a wa

Q dl A a dl 6 o v 1 v v
32AUf 2 nMIaTansenannmInuwndlszirtnudesaanasljia lanelins
ALANQUAYBIDNNTENIBLLTEIT DY

4. ANNFABLIUINNS
4.1.ﬁ'ﬂmﬂﬁﬁwﬁuﬁm:msﬁami (Interpersonal and communication skills)
(1) mmﬁ”wmmé’wﬁuﬁﬁﬁizwmLLWV]ﬁLLa:;&’ﬂ’m
) ﬂﬁ]é’fﬂﬁdaLa%wmmé'uﬁufﬁﬁsmﬁaLLWﬂﬁLLazgﬂw
(3) msﬁamsﬁmjﬂw ALY Uazdunm

(4) MIFFNANUFNRUTNGATZATIUNNSUazE TN
4.2. ANHANTINWAIT TNUAzANULD UL TW (Professionalism)

(1) msu%mai@&lﬁ;jﬁ’amﬂugluﬂlﬂma (Patient-centered care)
n.nstiafiatszlomtvasdihodunan
mms%'ﬂmmmml,%aﬁaLm;‘ij’ﬂw ALY

- myinmanaumMIgualtheliduazlaaais

- milWiAsuazoauiuiiauiHndmdw iNaudmnn iy uazgd
; @mwmmsnlunwﬂ%’uﬁﬂﬁlﬁﬁﬁuama:ﬁ%am@lmstﬁﬁvlsjmﬂﬁ@"lﬁ

nan
(2) W Alas

N.AMUTLRATOY LAZANATIGDLIAN
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2.miudsmelilrunzaunumaimne:
4.3. FUTITUNWNIUANE (Medical ethics)

(1) MIRANLRINMITUNAUSlomiaIua? TI0EINTILVRINNUTEHNHAA A tued

NINITUANE

(2) maufeldifns@uazint Nunianuinsedihe lunsdigiheldvud
AumsinsnIadfiasnsinm nydignduazdihsiasveaudnslundii

dhodadulalilddasmannifengaadulaunugiele
(3) msﬂﬁﬁ@’[umrﬁﬁgﬂa p309amssnnd luiivsslomiviofsuae
(4) mymnsanuaukaznsiawwedayadie
(5) MIUslinIanNUaINTa LaztaNTUTaRaANAIA8IAbLEd
4.4. msﬁmué’ashwial,ﬁamaa@%%
(1) Mt muaaNudaInITunIEEuvaIaULe4
(2) MIAuAIIANG szl duenusindeialdaasauas
(3) msﬂi:qﬂﬁm’mfﬁ'ﬁuﬂ%ﬁuﬁmmmad;jﬂaU"L@Tazhamm:au
(4) MINATNLAULINITAUNANUNMIITINNG
(5) mMahnRansIvATIMsasIEaNe
(6) M3lT electronic databases wazmilFlusunsuaauiiiaailuniaFou

=2 £

(7) msmma@mmﬁLLmLWﬂﬁ qﬂmﬂsmaﬂ'mtwwﬁ ifa undne dihouas

TRk
4.5. System-based practice
(1) Lﬁﬁiﬁli:uuq"umwLLa:miﬁ'@ummmsmqmmao"ma

(2) wlaszundsziuguaw iiu sTuudseiugenw ssuudiuiiau Uy

FIRAMINIINBIWLILIRVAITTNTANT S2UUU TN a0 1T nen

&
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(3) ﬁdam’wlumiﬂi:ﬁuqmmw LAZNTZUIWNNT hospital accreditation
(4) dezilindse@nTnwuazdse@nTnaaInIQuUaTNE

(5) 13 cost consciousness medicine

(6) Lﬁﬂammﬁﬂgﬁmmmammwnﬂ

(7) W lawlouamIlEanTEaUTI@ 1% 09ANTEIMITUAZEN T TOMANULKITNA

WD e
4.6. Practice-based learning
(1) ANBUAASuFIINIUMTIdY
(2) nwemIguasthouuuNNanIT TN
(3) L%ﬂuj’mmoiﬁ'aBQ LRZIRFRADNIT
(4) ﬁmwjﬂumsﬂaaﬁ’uuazmuqmmiamL%@’Lu‘[iawmma
(5) mydszfiuanuwalazasgihe

6) mMsRaunluasdns 1w MOATVUNWN/NERI Tsanenua/anntu 1

a e & v
INYIRY LT Ue

20



mgmmea"[@ﬁ'@ﬂ‘szaumirﬁmiﬁﬂui 130 LLE]zﬂSZLﬁ%NE‘m’]Nﬂ’Nwiﬂ’JWNﬁ'] EVPIA

ATTW WASRNTIOUS (competency) N9 6 Gt AIA1T19N4

P o & a o
AINN4 : ﬂ’]iﬁ]@ﬂitﬁﬂﬂ’]imﬂ’lﬂiﬂug%

ﬂ??Njﬂ?W&lﬂ?&lﬁiﬂﬂ’N%ﬁﬁ%W

Qs 6 a ¥
ﬂﬁi'ﬂ@]ﬂi:ﬁﬂﬂﬁ‘iﬂm’]ﬂiﬂug

MIIALRZUTLUUHE

1. ﬁﬂ‘lﬂ&mttﬂ@ﬂaiuﬂ’]i

U3unagihe (Patient care)

a = L= I o A
- AANIINLATUNAINN LI UTIR
Lwaﬁamgmmmw’iﬁﬁ]ﬁmzw
1328 (introduction) §1%A3U
LmeT;jmTﬁumiﬂﬂamu%u
99 1lusdadiusnaasnis
= P
Hnausulaglaniziasniy

= st EZN)
L@SUN@QHH?U
-A9N3INATINN3E589 Ethics
WiwEthics/inform consent L34

v

203

v

-AANTIN MM conference L‘ﬁag
5&@1’3’1&%&’17‘1‘1&5}’18?}60&4&

U A wa s’ai 1
unindauniegd@nisaiila
= e a £
W\‘iﬂizaﬁﬂﬂl,ﬂ@mu LLASNIY

FANINNTINENNRNZHY

-UsndiunsyJosen
3¢ 4 Whanlasuuuisziin
EPA

2. mmjua:ﬁ'nmmaﬁm%’a%
ANNIBIRLTZUUYTERIN
(Medical knowledge and
technical skills)

& AN A '

N9 NN MTUAIW wazl

Mizgnlauniainga

miGeulaslddiheTenuiy
MU Puanuasslunias
NWTITINGT 8% ULATILINH
NANWIRIRINITIR
(workplace-based learning)
-Lecture

-Conference

-Topics

A indsenininslu
AUSUNNUFNRAS LAZVBIND
INLAY iwﬁamiﬂizquﬁv’a

lulszinauazansdszina

-NNIFALTDLLEU
(Summative evaluation)
-mIgaulnidan
-wuulselinnsudananis
AIIINTIRINGALANT
TIHITWHE
-Usnfiunsdjodeuns 4
WWeanlaouuulsziin EPA
Lﬁ'amsvﬁnﬁammgmmi
Quariae
-Logbook/Portfolio
-MIRZNDUALLEIAIE self

reflection 1N Portfolio
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-Workplace-based
assessment
-Audit assessment #a4¥1

topics/conference

3.MIGEuiuaTMINAW
AULaINNIIUTF
(Practice-based

learning and improvement)

-NMINIBUAZNNITNNINTTY
ABtUMTISY 11w Mo
wazU3ztl journal Y8y
-miGeulasldyiinaie
sanumtfuauadelu
MIATIINWTTINGT 871%
LRZTEINBHANINIRIRENNY
9§ lassunsdunianug
ALAULEY LAZIIN discuss

AUa1TE

- Timeline 1u338lu
Portfolio

- Logbook / Portfolio
-MIRZNDUALLEIAIE self

reflection 1N Portfolio

4. el FUAUT Lazns
EOLAr (Interpersonal and
communication

skills)

A aszlunsnsnunann
ARRBNITIT WIS
YRR mIS e M ysde
fagaﬁﬁuwuvlﬂ%‘amsﬁ'u
uwndiaualasriuns
discuss WATATIINLBINTY
5ﬂﬂ%\1 (workplace-based
learning)

- Lecture Ethics %118
communication skill
-ﬁammmsﬁfaufua:mLa%;u
ity interpersonal/
communication skill ﬁﬁ“fiﬁ
muluiazaouannaim
LB% interdepartment
medical, non-technical skill,

, MM and Professionalism

conference

Usniiunsljudne 4 eu

Taguuuilszidin EPA

-N13U32L 8% 360 8de

5. AN ANTTNUAIITI TN

I = r=|
LREAMNLL W21 TN

-msﬁwimﬂ"ﬁgﬂa SEER

SWAUMIUHURUIn

- Uszidiumsd Judanuns

4 @aulasuuuilsziiin
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(Professionalism)

MIATIINWTFINGT 81U
TEIBRANTNIRIRLTN
398 (workplaced-based
learning)

-NANIINITINTT Ethics
interdepartment

-NaNT3Y non-technical skill
activity
-HILEINNIREUIARRATIN
laglWidrimdszgaionns
TuamunnemaEas wazvad
NTINNRTINTINTU ST

nIlwlszineuazwanlssine

EPA

- Logbook / Portfolio

- MIU9eLdn 360 a4en

- MIREY D UAWLEIAIY self
reflection

- JufinmsdnsInAanT T
ATINTENY ¢ WAENNT
U3z 970 Portfolio

6. MU uasuliidnnuszuy

(System-based practice)

-HANITWANTUITLNEANNFINY
Himﬁﬂﬁﬁ"ﬂﬂmaoiwﬁwmﬁﬂ
SIFUANE wazURINUEY 11
wangaslsznadiodasuoia
%v'ugw

laun

- Radiation safety / n)nane

- Risk management

- Patient Safety

- PACS

- ANWFUUgIM W SEINg

- Cost consciousness
medicine

- Jalkunwndgidriuns
Anavsulaiuiulwduia
UINTURLNITUNIAN € V89
NNAITY LT Patient care
team, Patient Safety
(radiation, contrast media)

LLazomiJ‘s:ﬁ‘uqmmw KRGt

e & 2 =
- UBNNNIINTINHNa LI
71N Portfolio
-N3U32L 8% 360 a9en
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6.3 N13511133Y

>

LLWVIﬁﬂi:ﬁ‘hﬁm@iasla@mgmmmw%ﬁaﬁm:uuﬂi:mwﬁaaﬁmaom’? NG NAUWATAL

ﬁayam UI%LLQ&/%%@JT] AUANAUUNNLATRAS N VOWUAK AN ﬂlﬁﬂ’]iﬁ’]ﬁlﬂ(ﬂua?} 8498191360

=

USNE19I ML T w1 T I EIN AR U BTIFIRIRY AMWIZULUITZRIN ANAFITITIRANGT AT

WWNEFER3 . 28ukn% a9kes 1 509 uszdniunanelasadsudadialunisiiisele

[
9

AUVDIAUSUNNLANFAT L VBUUAY (AARNWIN 7) NIBHRINUITLAINE1IRINNTD LN
iauadenTIngapTRunnduiidszinalnolunszuiuntszeaulddditnTy ausu1nw
Fhadbrzuudemnlasdunuuazdaiinuanisiidoussnanuidodaadulianunmd
[ a = | 6 ] [ a % v a
wangaIyvaINTINIaETIFLNNdwAilszina ineaimoazidoada 6.3 (lana1381989 1.
inuinangaInsnavInuwnilizinthudesaaierdtasuaasnnuianuduwglung
UsznaudmInnrnisveumnwitinuszuuleam atuliugse w.a.2562)

AR UALNLINLMTANIWIL

6.3.1 TaMWUANININIWILLNDIATATY aua 1N WIRansTzuulszannlasne

9 q

%

a o o A 6 1 = n%’
InauSIFLANSwisUssina lno Jasit
1. AN USITWILUULY retrospective, prospective %38 cross sectional a&diay
A A o . . A . A \ =< a
1 1384 7i30¥1 systematic review %138 meta-analysis 1 1389 lut95z8z3a1n3Hnausy 2 U law
I Qs =1 I o >
ugsumadnausutugisunan
2. WTanan iwIduaInandaslsznauais
6 a o
- 9019RIATDINTTINY
ad a e
- 351773y
- HANNTI98

- MTININANTIVY
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- UnAaga
3. AN IAZYDINUIAL
(1) tHunanundisulng wiaidunuwidsnltuwifaninsansunnauns
luuazdnatszing uarhunaauladnTaringlwuSunvasanntn
(2) LLWﬂﬁﬂixﬁ‘i’]ﬁm@iayammzmmiﬁi{°1Lﬁuoﬁuﬁ5ﬂnﬂﬂu AITHIUNT
AUTNMUISLFIINANTILLUAU WAz good clinical practice (GCP)
(3) NuWITbdadldiunIayd@nnamenIIunIaTosTINNIdny 1e4
0%
(4) nwITparsdiunelddarinnuaves GCP wiaszduyidungndas
LRZLANNERUNUAIDNIL
(5) aslfmmasngelumaiiauenanuissaiuauysallasanizlu
uneaage
4. FandasdJudswiunedniiunsissfinsidasnudie
(1) Lﬁa"L@T%'umimgﬁamﬂﬂmzmsumsﬁﬂﬁﬁumﬁ%bLLéﬁ @83
difiunmsyinisuanataanaslasiaisaia nudinmamnaluenassuasdteniaguny
WaldBuwantniindde lasawizlunsdizas randomized control trial 38 prospective study

Aa A A &0 el = cd R
(2) yniansdausanmitansanantsal AsudInsnenansdndinm

a o A a a A A 1 =3 v [ o %
1A39M3398 RI2AMLNITUMTITTIINANTIIY nIdkd ianaunsadsnm le Ihdaunanluls

s dv v a @ A A

WANARFIN 3 T8 VoI93upIINNINIIUANSlunsaaiuls fo

A € U & a '] v a 6
n. m‘maﬂ‘sﬂmquadgmmﬂumﬂ LLazﬂ’]i‘l&IﬂalﬁLﬂ@ﬂ’TlﬁJﬂQ“Uﬂ‘ﬁl’]%
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o.Anatomy

.9 Bra

49/ =< o
mammaams&lnamu/nangm

LaMaIAng mpaISIRINEIRRgszuUdzam

in

Gyral and sulcal anatomy of the supratentorial and infratentorial brain

Deep gray nuclei, brainstem and cranial nerves

Limbic system

Pituitary glands, parasellar structures and pineal region
Functional neuroanatomy of the brain

White matter tracts of the supratentorial and infratentorial brain
Arteries and veins of the supratentorial and infratentorial brain

Scalp, cranial vaults, meninges and intracranial CSF space

e.ln Head and Neck

Cranial nerves

Skull base

Temporal bone, middle and inner ear
Face and sinonasal cavity

Oral cavity, Pharynx and Larynx
Thyroid and parathyroid glands
Thoracic inlet and brachial plexus
Orbit and visual pathways

Mandible and temporomandibular joint
Deep cervical space of the neck and lymph nodes
Salivary glands

Vascular supply to the major structures of the neck
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@.,m 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

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

e.c 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

. 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

m.Contrast media, Radiation safety, MR safety
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m.® Contrast media

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

m.v Radiation safety

T o

Basic principles of radiation protection

Radiation units, effective dose and biological effects

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

Regulations and equipment regulations

m.om MR safety

®. Adult brain

Understanding MRI hardware, regulations and zoning

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

Determining medical devices, compatibility, patient preparation and monitoring

MRI safety in pediatric and pregnant patients

I1.ANNINNATWTIRINBIRIRBVBITTUUU FEEIN

®.® CNS Infections

Common

Typical (pyogenic abscess)

Granulomatous infections (Tuberculosis, fungal)

Infections in the immunocompromised host and patients with AIDS

Noninfectious inflammatory conditions
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Progressive multifocal leukoencephalopathy
Sequelae/complication of infections
Complex

atypical (Herpes encephalitis, Neurocysticercosis, Lyme disease)
sarcoidosis

Creutzfeldt-Jakob disease
Coccidioidomycosis

e.W Intracranial tumor

Common

Most recent WHO brain tumor classification
RANO criteria

Differentiation tumor progression from radiation necrosis/post treatment change
Glial tumors (gliomas)

Neuronal and mixed neuronal-glial tumors
Meningeal and mesenchymal tumors

Pineal region tumors

Sellar and parasellar tumors
Cerebellopontine angle tumor
Intraventricular tumors

Infratentorial tumors

Hemopoietic neoplasms

Metastatic tumors

Tumor mimics- subacute infarcts, subacute hematomas, demyelinating lesions
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Nontumoral cysts- arachnoid, colloid, dermoid/epidermoid, enlarged VR spaces,

porencephalic cysts

Complex

Atypical or rare tumors

®.m 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

Criteria of brain death

Chronic traumatic encephalopathy

Traumatic carotid cavernous fistula

o.c White matter diseases

Common

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

encephalomyelitis (ADEM), PML)

Small vessel ischemic disease, hypertension

White matter change in elderly

Radiation/chemotherapy changes
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Osmotic myelinolysis

Heroin inhalation leukoencephalopathy

Complex

Rare white matter disease

o.¢ Neurodegenerative disorders

Common

Alzheimer disease

Parkinson disease

Iron deposition disease

Wernicke encephalopathy

Multiple system atrophy

Progressive supranuclear palsy

Amyotrophic lateral sclerosis

Complex

Rare neurodegenerative disorders

@. Cerebrovascular disease

Common

Ischemic and infarction (arterial and venous)

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

Non-traumatic intracranial hemorrhage

Aneurysms
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Vasculitis, vasculopathies

Dissection

Cerebrovascular malformations (i.e. AVMs, cavernous malformations, developmental

venous anomalies, capillary telangiectasias)

Complex

Syndromic or rare cerebrovascular disease

a.¢/ 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

o.x Epilepsy

Common

Mesial temporal sclerosis

Status epilepticus
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e.e«¢ 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

o.eo0 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
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w.Head and Neck

.. General concepts to know

a. Identify 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).

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.

.. 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,
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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

w.m. 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

w.c. Orbits/Face
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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 :

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

v.¢. 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
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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-11l deformities, large vestibular aqueduct and sac syndrome, EAC atresia
and its associations, ossicular deformities

- 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

.%. 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
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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

-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.

Hypopharynx, larynx and cervical esophagus

a. Neoplasms of the hypopharynx and larynx, including squamous cell carcinoma
of the hypopharynx, of the supraglottic, glottic 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

—h
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Complex

Rare or atypical congenital , infection or tumors and complicated posttreatment change

in supra and infrahyoid neck

w.c/. 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

w.c. 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

v.e’. 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

m. Pediatrics

A. Congenital CNS lesions
®. Disorders of organogenesis

Common : Anencephaly, cephaloceles, Chiari malformations (I-IV), corpus callosum
anomalies: agenesis, dysgenesis, lipomas, hydranencephaly, porencehaly

o. Disorders of neuronal migration and sulcation
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Common : Lissencephaly, cortical dysgenesis: focal cortical dysplasia, agyria-
pachygyria, polymicrogyria, heterotopia, schizencephaly

en. Disorders of divericulation and cleavage

Common : Holoprosencephaly (alobar, semilobar, lobar), septo-optic dysplasia, absent
septum pellucidum

&.Posterior fossa cystic disorders

Common : Dandy-walker malformation spectrum, mega cisterna magna, arachnoid cyst,
blake pouch cyst

&. Disorders of histogenesis (phakomatoses)

Common : Neurofibromatosis type | and IlI, 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 | 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
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®. Pyogenic infection

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

o. Encephalitis

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

panencephalitis (SSPE)

en. Granulomatous infections

Common — Tuberculosis, Fungal infection, Parasite infestation, Sarcoidosis

&. Infections in the immunocompromised host and patients with AIDS

Common — Opportunistic infection

& . Inflammatory conditions associated with dysregulated immunity

Common — autoimmune syndromes such as anti-NMDA receptor (NMDAR), pediatric
autoimmune neuropsychiatric disorder associated with streptococcal infection (PANDAS)

C. Intracranial tumor

@. Glial tumors (gliomas)
Common — Astrocytoma, Oligodendroglioma, Ependymoma, Choroid plexus papilloma,
Subependymal giant cell astrocytoma, Diffuse midline glioma H3K27-M mutant
lo. Neuronal and mixed neuronal-glial tumors
Common — Ganglioglioma, Gangliocytoma, Lhermitte-Duclos disease, Dysembryoplastic
neuroepithelial tumors (DNETs), Embryonal tumors, Olfactory neuroblastoma
(esthesioneuroblastoma)

en. Pineal region tumors

Common — Germinoma, Teratoma, Pineoblastoma, Embryonal carcinoma, Yolk sac

(endodermal sinus) tumors, Choriocarcinoma, Retinoblastoma
<. 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
&. Intraventricular tumors

Common - Choroid plexus papilloma, Choroid plexus carcinoma, Subependymal giant

cell astrocytoma
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%. Infratentorial tumors

Common — Medulloblastoma, Ependymoma, Brainstem glioma, Juvenile pilocytic

astrocytoma, Atypical teratoid rhabdoid tumor

¢/. Hematopoetic neoplasms

Common - Lymphoma, Leukemia, Langerhans cell histiocytosis

. 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

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
@.Ischemia and infarction

Common - Neonatal and pediatric stroke, Hypoxic ischemic encephalopathy,

Stroke mimics (hypoglycemia)

lo.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
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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

. Hydrocephalus
Common - Extraventricular obstructive hydrocephalus, Aqueductal stenosis, CSF

shunts and complication, Slit ventricle syndrome

<. SPINE

&.o 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

- Spondylolisthesis, spondylolysis and segmental instability

- Spinal canal and neural foraminal stenosis

- Other degenerative conditions - OPLL, DISH

&.\e Spine tumors

l. Intramedullary lesions

Common: ependymoma, astrocytoma, hemangioblastoma

Complex: oligodendroglioma, ganglioglioma, lymphoma, metastatic disease

Il. Intradural extramedullary lesions

80



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

&.m 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

- Thoraco-lumbar fracture: hyperflexion compression injury, burst fracture, flexion-

distraction injury, fracture-dislocation injury

- Nerve root and brachial plexus injury

- Traumatic disc herniation

- Spinal cord contusion
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- Intraspinal hemorrhage: epidural hematoma, subdural hematoma

- Post-traumatic abnormalities: syringomyelia, arachnoiditis,

pseudomeningocele and root avulsion, instability with spondylolisthesis

<.< 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, 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

&.¢ Vascular lesions of the spinal column and spinal cord

Common: Spinal AVMs/AVFs type | - IV - classification, imaging features and

endovascular therapy versus surgical options.
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Complex: - Cavernous malformation

- Spinal cord infarction

&.» 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 | 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

&.c/ Post-operative spine

Common: - Common spinal procedures and instrumentation

- Normal post-therapeutic appearance
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- Failed back syndrome: scarring versus recurrent disc, hardware failure, infection

Complex: - CSF leak

- Complications of myelography, vertebroplasty, intervention, surgery

&.<@ Toxic/metabolic disease of the spinal cord

Common: - Subacute combined degeneration

- Radiation myelopathy

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

&.e Diffusion weighted image

&.lo Diffusion tensor imaging

&.en  Susceptibility weighted imaging

&.€& MR Spectroscopy

&.€ Dynamic susceptibility contrast imaging (DSC)

&.% Dynamic contrast enhanced imaging (DCE)

&.¢/ Arterial spin labeling (ASL)

€.« Functional MRI (BOLD)

&.« Dual energy CT

&.9o Perfusion CT and cerebrovascular reactivity

&.99 4D CT for parathyroid adenomas

&€.9la CT and MR angiography

&.e9m Phase contrast technique and flow measurement
&.o& Fast MR imaging & Fat suppression technique
€.9& Vessel wall imaging

@.9» Artifacts in CT and MRI
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End of

4 mo

2nd evl
End of

8 mo

3rd evl
End of

12 mo

4th evl
End of

16 mo

th
5 evl
End of
20 mo

Gth evl
End of
24 mo

CT Brain

=}
(MINTIINID
RANNIINITIR
NPTz UUYIzE N

JeauN 1)

300

0-100

0-100

0-100

0-50

0-50

0-50

CT Neck
(MINTIINID
RANNINIIR
AngnTzuudszsn

AU 1)

300

0-100

0-100

0-100

0-50

0-50

0-50

CT Spine
(MINTIINIB
RANNNINIIIIR
AnenTeuudszsn

AU 1)

20

0-10

0-10

0-10

0-10

0-10

0-10

MRI Brain
(MINTIINID
RANNININIIR
AnenTeuudszsn

AU 1)

300

0-50

0-50

0-50

0-100

0-100

0-50

MRI Neck
(MINTIINID
RANNNINIIIIR
AngnTeuudszsn

JeauN1)

100

0-20

0-20

0-20

0-20

0-20

0-20

MRI Spine
(MINTIINIB

RANNIINITIR

150

0-30

0-30

0-30

0-30

0-30

0-30
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1363339 Others izﬁuﬁ 2 laun sialography, myelography, CT myelography, cerebral

angiography, spinal angiography, dacryocystography, carotid Doppler sonography WD
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2.Milestones n13U3zLdiwén Elﬂ'lw‘[ﬂ 8373

msmaw’%aﬁ'@nmi mwmw‘%aﬁ'@mm‘s
S2AUT 1 S2Auf 2
320U Medical knowledge 1-2 1-2
End of 4 months Level 1 Level 1
End of 8 months Level 1 Level 1
End of 12 months Level 2 Level 1
End of 16 months Level 3 Level 2
End of 20 months Level 4 Level 3
End of 24 months Level 4 Level 3

Medical Knowledge 32@UN1 wanaiy lsanfinnusaguaswutias Auwndlszsniudasan

R Sl R R R RN R DI R BT

. o A d ) ' o g ' o A =
Medical Knowledge 3:@UN2 %un8nd lsannunasninuazianusudauninlsaluszaun 1 44

uwndszinnusasaanrtaainanyla msflﬁmimuqmaammsﬁ
mItszinszaudananiwlagsiu
] Level 0: maanusuRiamauluning ldeunsndfudanuldadrsmunzau

] Level 1: ganInd i@ lunsiian imaging protocol M3l contrast agent 1#n133iaag

WY HansuunlIn leatNIRNNZ & mﬂlﬁnﬁmuqumaammiﬁashﬂﬂa”%@

] Level 2: ganInd i@ lunsidan imaging protocol M3l contrast agent 1#n133fiaag

wIadnanaunsnlyn laatnanunzay mMuldnistuusuadanansd

[ Level 3: sanIndfiaeu lwnsian imaging protocol M3l contrast agent 1#n133fiaag

A aAaa @ [ ' A ' ° & 6
WSE]’J%?]QEILLUT]ISQVLQGEl’]x‘imll’]za&l I(ﬂElE]’]’i]"llE]%S’e]vL&l"llElﬂ’]%LL%zﬁ]’mﬂ’]’i]’]‘iﬂ

[ Level 4: ganvndfiaeu lwn1si8an imaging protocol M3l contrast agent 1#n133fiaag

A aa o v ' a wa v aa o =
‘Iﬁ‘iﬂ’)%’%@o&lLLﬂﬂIiﬂvL@aﬂ'NLﬁ&JWZﬁNﬁWﬂJW‘SﬂﬂQU@NW% LL@ZsLﬂﬂ"I‘S'Juﬁ]@oﬂﬂ‘iﬂ
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aasusnlsnldias LLﬂ$§T’]N’1$ﬂlﬁﬂ’]i‘%&%$ﬂ%@ﬂ’)‘ﬂqwgﬁﬁﬂixﬁmﬁ’]irﬁﬁaﬂﬂ’jﬂﬁ
3. Skills and Medical knowledge

Skill

mMyvszifin | Uszifiudnoanwlassinany Milestones (Taw)
End of 4 End of 8 End of 12 End of 16 End of 20 | End of 24
months months months months months months

Imaging CT Brain CT Brain CT Brain Advanced | Advanced | Advanced

procedure CT Neck CT Neck CT Neck CT CT CT
CT Spine CT Spine CT Spine Advanced | Advanced | Advanced
MRI Brain MRI Brain MRI Brain MR MR MR
MRI Neck MRI Neck MRI Neck Others Others Others
MRI Spine | MRI Spine | MRI Spine

Medical knowledge

AR E U

mﬁaauﬂiuﬁmzﬁummﬁ

End of @@ months

End of & months

@.Neuroanatomy

- Brain

- Spine

Normal anatomy of

- Head and Neck

- Pediatric

lo.Neuroimaging techniques

Neuroimaging techniques
- Computed tomography
- Magnetic resonance

imaging

sonography

- Digital subtraction
angiography

- Convention radiography

and fluoroscopy

- Ultrasonography and duplex
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en.Contrast media
Radiation safety

MR safety

Knowledge of
- Contrast media
- Radiation safety

- MR safety

&.Disease Adult brain

Common disease of

Adult brain

Complex disease of

Adult brain

@.Disease Pediatric brain

Common disease of

Pediatric brain

Complex disease of

Pediatric brain

%.Disease Head and Neck

Common disease of

Head and Neck

Complex disease of

Head and Neck

¢/.Disease Spine

Common disease of Spine

Complex disease of Spine

&.Advanced imaging

technique

Advanced imaging technique
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NAN 1 Uszlnanssans EPA aanssIng agnivuwalagaiansy

1gyear Modalities Diseases 2mjyear Modalities Disease
(level ) (level )
1 Basic Common 2 Advanced Complex
(3zaU1) (32U2) (32U2) (32002)
6N 2 nMsgwranIsaauIalagaantin
1" year ARV FIASY 2myear RTINS
Formative & v v
Summative
Examination
{60 3 nsvzewmlszaumsalisaniaindile ( Portfolio)
st ° | nd o .
1% Year | d1wu asu/ldasy | 2" Year | S1wau asu/ldasy

(N1)

CT

MRI

Doppler

INR
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= interventional neuroradiology
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t:i 6a o
NAN 4 N1yl szdaun1IilvY

1st year

i laiviv/
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a 1 6
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v

2. 3aMlasIing

WAL

3. gaulavese

WAL
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a 6 v
6. 1LAZNTDYA
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7. 0¥
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USnwisuunla
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1st year
(minimum

requirement)

TWINATI

o

AT

Sh.
-

2nd year
(minimum

requirement)

AWIBATI

ﬂl 1 a
NIAINIIN

Mydzgam el

FONT%

10

10

Ao
msﬂizgjwm@
TagmIinenayy

miﬂi:ﬂ;w

JTRINIFOUY

A
MUz guang

a A

{ 6 . . .
AN 6 m‘s‘nﬂmuﬂ‘smumsmﬁﬂ%i{mn counseling LLaz non-technical skill workshop

1" year RIS o year RIS
1. Patient safety v v
2. Infectious v v
control
3. Contrast v v
media
4. Effective v v
communication
skills
5. Quality v v
management &
leadership
6. nWaNBf v 4
\egaeny
TN

AAN 7 n1vUszinansInweA1n Professionalism Wag interpersonal and communication

M 6 L
skills Tﬂﬂmmsmtazgﬂm'\u




1" year ARSI 2™ yvear ARITVAEVIASTTY
1.Medical v
radiation physics
2.Radiobiology v
3.Radiation v
safety
4.Contrast media v v
5.MR safety v v
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non-technical skills LLaz workshop gl

[AN 7 MsUszifinanssanzain SINATILNIH

professionalism Wag e

interpersonal and communication skills Tag INLIRYYN
§ gl

27191378 UAY

Y

HIINI
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218N
13N
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Tae 3

AN
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LREWNNITNIBDINBDIIINAT minimum passing level (MPL) 4 t@37nN13N1 AU@A1031d

o ' o w ' a £ ) @ & i -
mﬂmwawaaaﬂmmazm LLW‘Y]ST‘].J?Z@]WU’]H@IBUﬂ@]ﬁﬁﬂﬁﬁ@ﬂ‘ﬁa&lvl@l 1 mﬂumrﬁﬁaauvlumu

luassusn wingauda laiiwnms MPL NaNIRaUNIRaInTITIundnan1sussiinlulifdn gas

Qﬂ‘ﬁa’] 197 Efjﬂ’]iﬁ’i]’]if%ﬂiﬂ A LENITUNIILIWIINGN gmﬂumiﬂ UM IROUTUY

Ared19uuudsztini@An 1 (Evaluation form)

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

[

EPA 2: Protocol selection and optimization of images

a P a a
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USu10au89 contrast ﬂ%’mﬁuqmmw USU0au89 contrast | ¥KDIUATAINNG lunsaanwle
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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 9 : Self-directed learning — practice-based learning and improvement
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