nauainangasnsEineusuuwnduszandnu
Wiapdilnsuansnnudarudunglunisusznauindnunss
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s1UINgnaesIdunndislssmalneg

1. Yovangas
(mwilveg)  wangesnsineusuunndUseantruieididnsuansausanudiuglu
N15UsENBUINIINAYNTIY BYaNV IRt sEUUUTEa M

(Mw1dangw)  Fellowship Training in Diagnostic Neuroimaging

a v

Foifiu (nMwlne) WdRswanIausAudIglunsUsENeUIVITINIYNTIY
AUEUINNITIRYTTUVUTEAM
(Mw189ngw) Diploma, Thai Subspecialty Board of Diagnostic Neuroimaging
Jogo (mwilve) 21 eyawamAteduszuulszam
(Mw189ngw) Dip., Thai Subspecialty Board of Diagnostic Neuroimaging
Auansdinsiineusuinede
(nwlne) 7. BUAVINWITIRYTTUUUTEEM
(Mw18angw) Diploma, Thai Subspecialty Board of Diagnostic Neuroimaging

%39 Dip., Thai Subspecialty Board of Diagnostic Neuroimaging

3. WIIPUNTURNYDU

ANeIAs SN wisUsEIne e

4. WuSTRVBIUHUNTTHNBUTN/MENEAS
Tutagtulsanisszuudszam Wulsainuldvssuazundlsaiinnududou n15nsaa

nefadszuulszamidunisasinidadenianuddguasiilugnisnanulunissnuilse duiu 39

e’ydl

o & Y Awv A o a A v
NI UADITSIFLNNTELT 8 I UNTRUANRNINANTATIANISIFTZUUUSEE M vialraunsawUana

U ]

v v o A v a ¢ Al
msnsialdeggnsslugniieliinUssloviasgawnivae
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$sdunndeuarvinnidedessuudszaim sududeadaiuginiiewing 4
arwainsonagvinuglumsufoinuuarnisliunimmeiuseditadu nmmmisssuudsyam iy
N199339 A9 81U warsigauRalaeg 19l UsEanSan aansaimuinuediiiaiug
AN ADUALBIROAT A BN TNUFILVDINYSANUBY YUTULATEIAN UAYSE UUUNTN
lunsquasnuUigldegravngay

TINedeTadunmdwisUsemelng JeldanfiunsusudsmdnansnisiineusuinmgUsedn
thudmiuddasnieuansnuinrudiuglunsussneuivdnnensseyauiamidade sy
Uszam ieliunmdfinunnsiineusuiamg fawannsauasinwelunisufoi nunaznns
Tusmamesnussditadunmssuudsvan lnganunsniiin1snsIavsonIuANNITATIY N19581U
s uarseunanidadeneded Tumsnseitadelsa messuutszam Maluaaeild
Jusnu uarlunngnidunieings Tnsenduinieadiouazgunsalnmsunmdiusadidadousziandieg
AREAIUTAIINAINITAVIIIUAIUNE NNYATFeuaz 15819197919 W (Professionalism) &
auanansalumsuftinulnghidestimsmiugua finusanuanansalunsujdiiaseunquuas
wisnzauiuusunveteua1vInmItadeseuuyseaim dannuannsalunisviunuuiiesidn
annsaUfiRnuuuuanindwielduiiuld flamnsuaiuazsSoundeuiivzGouinaondin Janu
Beomsuarlalaluanuvasadiionsudledgmuasnisduaiuguaim lnedaded ey
AUONAULALEUYBINSQUARUUBIAT LaziingRnssuiivnzaudeiiiousmanuiiisdnuos

a

AULBILAZIYANDU 9 TINNEIEUAZEY R

5. wadunudvasununuRinausy
dedugnnisfinousundngninsiineusuunnduszsndiuiloydivnauansaing

ANUTIUIYlUNITUTENOUIVIIMIYNTTU BYaIv1A I T sruuUsTaImvesunmeant §lasu

WiTsdedl fe fnugydvIndiduiilinddald Entrustable professional activity, EPA) 9 4

o

(a151971) Tnadnsnisilneusufifieuseasd (intended leaming outcomes / milestones) fidaLau
ATOUARUUIEIAULANAR WAz dussaus (competency) 6 fnu il

Entrustable professional activity (EPA) 1145383 nenidladeninszuulszan la
Svualiidl 9 4o fmnsneit 1 uay Sauduiussewing EPA wax dussaus (competency) W 6 fu

AILEAIIUMISI9N 2
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715197 1 : Entrustable professional activity (EPA) ayaunnmidadoszuuuszam

EPA 1 | MsFeansiugsinauluanaviviniieiteseaiiuseansam (MsWsuseny
WAZN1TI1E9IUAII191) Effective communication with members of the health

care team (written and oral)

EPA 2 | msiaanldsinmaatarn1ssiuuseansnneesn1n Protocol selection and

optimization of images

EPA 3 | mswlanan nidanyszuudseam

Interpretation of neuroimaging

f U v [

EPA 4 | msUszgndanuiUseamivemansiuiadiiadeseuudseam

Application of neuroscience in neuroradiology

FPA 5 | AUEILN50IUNISATIARALNTYIRnNShUUR kT nsHunSeaenldnIasiiawtn b
TusemegUae wasiuuniinmaiuvseaentdnisadowdilulusanediie (inwe
LLasz\]mmumiU‘%maﬁgﬂw 2)

Competence in invasive and non - invasive procedures

EPA 6 | nsilunivSnelusyananmitadeszuulszam

Consultant in neuroradiology

EPA7 | ypanns - dnginssuuiaivdnuazanuduiionndini

al a I a a @ = = . .
CUU - llWi]GlﬂiillLLMQ'J‘U’]?IWLL@%@’J’HJL‘U‘LJ,MEJEJ’W“UW 2 Professionalism

EPAS | mnuuaensievasyle

Patient safety

EPA 9 | MsiSgusmenuewmazn1simuInuedegisseLiles

Self - directed learning - practice - based learning and improvement
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du55aU2 (competency) 6 é\"mu,a:qmauﬁ'ﬁﬁﬁaﬁmﬂi&'twiazamsau: Taun
1) nsusunagUae (Patient care)

n. Nnwelun1stiausnwnaguugyl (Consultation and recommendation)
AEfUNInsIasemInIn. Msiiinants waznssneedi@iveitede
yesruuUszam lunnenielsafivainuats Tudwnndaividuldegng
wnganfutoUstedsn Tnsdndedtinidugudnatsuuiiugiuresnisgua
LUUB4ATIY NsanuazAdediansiivsednsnin audasnds ANANA
mmL?i&NLLazﬂizImjﬁsumﬂﬂwL*‘ﬁJwé’ﬂ

®. Ivinwrlun1sveluuanimiuduses (Obtaining informed consent) Tunsel
FvmsaTadeniennnessdineifedessuuyszamaifinisld contrast
agent MIYNARANIT LALIBNITINBINNTIEIMENTIRYTTUUUTZTEM

a. nuglunseouuazqualtisfiinunsnsiaitdads meviinans wagisns
Shumesad@ineitiadeseuulssamlsegiamungauuasinnmn

1. fvelunmsamanuamzunsndeuiiistuseninensnsaddase nsviinans
LarITN1sTNYIN1eTed@ineIdadusruuysrain waraiusalvinisauasny

Woswulaag1amunyay

2) ANUZuaiineeinan1sM1aIvnssu (Medical knowledge and procedural skill)
n. danuiiugiuuasiinyeilineitesiunmiiadenessuussanitaning
v adaa U

UszgnAldiumsenu Tasent wagsenuranmssditadessuudssam

. fauianuanunsaluinan wasdeinyluaniidingIitadeseuulseam

3) ﬁnwxswdwqﬂﬂaLLazm‘saami (Interpersonal and communication skills)

n. dearslideyaunyUlsuazgiflaeg1afivsed@ninm lnediwanaisnnisdndula

o £

wazdnmrsuoInulunyuedlaun
i msdeansifniuismsnmameSidineitdeduszuudssam
i nsvelukaninuBueey
i, msdeanfeiudenianan nzunsndeu videwnnisallifesyasd
v. Aoanslidoyalaonismenunanisnsiaduienans (reports) Miafenaniuiiugua
gunnlaagnadiusednsnm
A. Ynawedayariae wavedunelaymildegedivsydnsam

3. feneamuiiagyiney Wiwnd dnfinwunnd uazyuaainimansunmg
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3. 1unUsnwmaslimuuziivniedsdineidads szuuuszamuwnwnng Iandndnen
LINVEUaTUAINTY

sala v Y1

2. Juyweduiusia vauiugsinaunnseaulsegedussangam

4) A19LTPUT WALNITWAUIINFIUNISURURA (Practice - based learning and
Improvement)
n. BouinaendinuaziisszaumsailifenuesanmsufoR udufanstaun
wuusiaiiles
9. AHUMTITENIMTUNLarassagule

A. INNEUNAMULALUITENNSUINS LA

e

5) AvuaIsatunsTieuauanIvinfeusiunsnuaneazvasnnutiugisous

U

[

AARAYINWIDNITNAIUNIBITNFBLLBY (Professionalism and continue medical education
and continue professional development)
wandlAiufang Anssuunadndniavesunneeadl
n. HAMEITN TUFTIU WALLARARSURRBNUIY IR HTINNU LiBUTIIVAN
WASYUYY
9. dvinweaunlilgimaia (non-technical skills) kagauIsAUIMITIANIS
cal a v 1%
anun1salfiineITeslamnza
)~ 5% 1Y) ! < va v oA aa
A, fdanuaulall waranusaiauluganududiseusretiomanndin
(continuing professional development)
Y] ada | a )~ ad va o aa aa v qYdg ¢
5. DiAuARnRnedImTnuaziilanaaazldiunsidine Ndadelmlulseloviun
Uszne
3. Hmusuiinseuneunlasuneunung

2. AmidsDaNauseleviveIdIusIY

6) mvivuinlvisenndaiuszuugunIn (System-based practice)
N, AU3 AusTUURRILIAMAN (quality improvement) Me3a@ing1nnitadeseuy
Uszam loun
i Assviumslunisiiuguanulasnisnieuisd (radiation safety) Fasio
AUELAZUAAINS

i, nIenualRnisalvenuEss
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i, ﬂismumﬂumiﬁwﬁ’ugu,aLLazm{LsgLﬂ%"mﬁaLLaziwumsaummwéfm%’qﬁ
IngItResTUUUITTEIN
9. mmﬁﬁmﬁusswqmmwmmﬂismm
A, danusuaziiduiulussuuiannauamnisauasnuigiae
3. ldnswensguaiwegramunegau (cost consciousness medicine) wavansaUsudsy

nsguasnwdelidriuusunveamsusnsansisaaulanusnasgIuIvIgn

A15197 2 WERIAUFUNUSIZHINS EPA WAz competency 6 AU

Competency EPA 1 EPA 2 EPA 3 EPA 4 EPA 5 EPA 6 EPA 7 EPA 8 EPA 9

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

wangnsnNsHnausHLNNgUsEIU UM NWITRE ST UUUTEAY WA 2566



6. WNUNTTHNBUIN/MENEAS

a01duNaUINIANTEUIUNISRNOUTUUTENBUAIENITIT BUS LUFULUUAIG 9 719

AANgEf MAURUR waznNIsANIMERULBINILNTZUIUNITAN 9 AaslUll

6.1 3n1slin1sinausy
lun1sineusulian1dul neusunandnignisineusuvidsunsilneusulasy
UsraunsainiaifeudisenndesuarussaradnsvesnunisiinousuiidmuaianianguiuasUcR
wWunsilneusulagldnisufuiidugiu (practice - based training) fdausaulunisusuianay
Sulinveul Uy AiladlefnenImuaznsiseusuesinunineusy (trainee - centered) nsys
1NN ufAua1au R ysanisnisineusuduauuivagisegraminzan laglasey
FBnsfineusy uasduszasdndnluudazgaamietul) (milestone) uarseduaussaurnsidoud 6
AU (competency) ¥84N1SHNBUTH AN13AAAIUATIABY MnUgKa (supervision) wazlvidaya
oundu (feedback) ungitrunisiineusy (wuudsediunmumeanian 5) egnsasiiase
Blinsinausuusznaudaeg
6.1.1 anthfneusuasdesinyszaunisaimaiisudnu competency ¥ 6 Al
1) AMsusuagUae (Patient care)
Tudazan1tudanisunisiinevsulamuanumngauvesanidunuies laginis
wauninglvRSunsineusuiausuiaseus 9 laeilonasdglinislineusuaniiunisnsiaasy
amugnéadliiasaunquiadendn uardnssiuaududeulu (neruan 3 wazanenuan 4) fatelud
n. Tugnedl 1 vasnsiinausu (0 - 12 Wew) IunmdUszanthuoyann
i Ansdeuiuasiindinuglunslimuinvsaziusiifedumsnsamaiuiedine
Aaduszuutszam Tungulsaiinules
i.  dnsseuuasidenld contrast agent Tunsdazaniunisal neldnismiuguaves
81971585 linsineusy
i.  dvnwrlunsvernudugenlunisnmawaznsivinan1snessdiing ity seuy
Uszam
v, Tuteil 2 vasnnsiinausa (13 - 24 1Weu) Wymduszdnhueyan
i Winvgludunslisuinwnazuuginfeiunisnsameiddineidaduszuy
Uszam lungulsaiidiosilusefuiidudon meldmsmiuguavesenansdilins
Hnausy

a

i TAwuzdinsnsIdadeiuAunesd@iingItade ssuuuszam lungulsanidudou

sownmdidnvetly aeldnismiuguavete1arsdylinisineusy
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i.  ssznindsdyniarnsinIngouniAnTuonalfintuss nINn1InT9
MeFaF@IneItadeuazanunsaUsnwvennuYIsnde way/vise n1sgua
Snwteswuldegamneauluwsazaniunisal aeldnismiuguaves

91913585 INSHNBUTUYTBAIEALLDS

2) ANUZuaiineeinan1m1alvnssy (Medical knowledge and procedural skills)
n. Tudasil 1 vasmsiinausu (0 - 12 wiaw) Tunmdusedriueyau
i ﬁﬂmmﬁ‘ﬁugmﬁLﬁ'wﬁaqﬁ’umw"iﬁﬁ]aifamaigwﬂ'izammﬂizqﬂm"l%' lAuA imaging
neuroanatomy, neuropathology, principles and physics of Medical Imaging in
Neuroradiology, contrast media, MR safety and radiation safety LLazm’ipﬁmm’liﬁ"ﬂU
ManswnndunUssgnalglunisvinnu
i, fnsFeudifeatunnuifugunessdineidadossuulsyam Tudusngg dode Tuil
CNS disease of adults, pediatric neuroradiology, head and neck imaging, spine
imaging
iii. dn13eus Hnvinye awwnsaiden imaging protocol AIUANIENITATIA YIINTTATIT WA
FIBNUNANTIENHIEVII N1595998an5 191 MIRTIenusEreufumesuazuens
1o Tungulsaiifiasy meldnsmiuguaveserarsdglsinmsiineusy
7. Tuteil 2 vasnnsiinausa (13 - 24 1Weu) Wmmduszdrhueyan
i, dinye arunsaiden imaging protocol, advanced imaging lAgAIUALITNITNTI Loy
SIBNUNANTENHIEVII N1595I9TaNT I IANADAEDAAD LAZNNSATINGNYLSE

'
Ya o v

Aouunes 1auensle lunqulsaiifesiuazasindfy laegramunzaurenues nele

Y

nsiuguavesNTdRlinsiineusy

Y

i dnsseud dAnvinee warldiugiglun1sn s enurainan1sne@sinsny aela
nsiiuguavess gy linisiinausy
il anansalrduuzh Uinw uummgmnluviesedummaily aeldnisifuguanes
9191585 InsHnausy
. Lmeéﬂszﬁwﬁmayafmmﬂ%ﬂ 11520 lUAINTIUNSISBUNTAOULAZAINTINNIIINTVO
dotilneusuogeaELe 817 lectures, topics, journal club, interesting cases,
interdepartmental conference, clinicopathology and radiology conferences, morbidity

/mortality conference (Jusu

e ———
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3) 7iNYLIENINNYARALALNITERENT (Interpersonal and communication skills) a1l

N, wmduszantuenavmndul Beudiferiurinwejduius wasnisdeans

[
Y

¥, wnnguszandiueyavmntud Rnvinwelunisvennudugenlunisnsianieiduazniside
contrast agent ANEUILUITBYIRAILNTS

A, wgUszdihueyanyndud Andnugnsdeansluaniunisaiiams wu maudsinie
msdansiileiindeianain Wudu

1. wwdtsiueyannud UiiReuaeuwmdlsydiusutos

2. wwlsgdthuoyavyndud diauedeyaiineunssnwitads uwanauazifadeusnlse
Tufanssu3vIN13 10U interdepartmental conference, interesting case Hudu

2. wmduszirdueuamntul @aunsnildeus s uRansIInsn1wang wldegsgnaes

4) N3FEUILaTNISHAILNIINGIUNSURUR (Practice - based learning and improvement)
0l
N, wingusedrduenavmniul lsumsiteusisesnnulasnievesUae (patient safety)
LAEIAU contrast agent, radiation safety, MR safety Wagn1s sedation
& o v g.// | Yo LY a b a U
U, wndusegitiveyavmntud Wsunisimuwaunsseus Msussdy wagnsuTuss
NSIEUIMLAULLY INNTALVNBUAULDIUALNTALYBUNTUIINUANGAT
A, wnnduszatiueyannndul devheuidenlanuainidumeniues lugukuu original
A & v . . a . A
research M13NNSLNUYBYAKUU retrospective, prospective 158 cross sectional study vl

msnandesanudunnveslym Snguszad sudou 3Bn1sfnynide nanudde s

WATILY 391500 warn1sagune Anelanisiiuguavesennsdiiinisineusy

5) aAnuEusalunsinuaaanivindeusiunsnuanvazvasanudugifeuinaondin
MIBN1IWAUIAYIINFABLLBY (Professionalism and continue medical education and
continue professional development) 3al#
n. wmduszantiueuamndul 1hsilufanssunisiseunisasuvesantuiineusufianssy
unngenansinwsaiilos wagfanssuilianuiniuysannsmiunmanisunng
¢ o w S A o vy ada ' a wa DX ¥
U, unndusgrdeuavntut i lvilanainasninenisuiaanuauagUislaedi

?UIU counselling ez non - technical skills

e ———
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6) nMsvivufuRlvidanndasiuszuugunw (System - based practice)
n. Aliumgussimeyanndud Tuszaunsaimadsudifsiussuunmnmmsd
e MITenuglRinisalvesauidsmissid maguanaznsliiniesiiofusedinen
Iedy wazAmmamefadinuves
1. damsFeudsruuaanmuedlsmeIunaliaTeunguITeINTYALIENNTINY LATTEUUGUAM
WA
6.1.2 MmsvyuguAnwazujinny
6.1.2.1 anUuneusuIzRewnliisunsineusulalivsraunisainsuiRanliusnng
felanasouagunslfiedesilounginanmanenmitiadossuuusyam faeluil
(1) Computed Tomography
(2) Magnetic Resonance Imaging
(3) Carotid Doppler Ultrasound
(4) Plain film
(5) Digital Subtraction Angiography (DSA)
Tngsinanis 1-4 azdeadszezinainisinousulagsahivesndn 18 e lunsdld
szeaNsHneusunaeavananslinsuiosay 80 vawaIN1sHnausy
FududosufuRnufinidniinedvy audoimunvesaareynssunsiinousuuazaou
UAIVNNILIRYTEUUUTEAM
6.1.2.2 aaduilnousuenadali]Sunisilnevsuldfivszaunisaliiudsluandud uly
Snwazvesianssudon(elective) Tasantumaiuredoaduantiufinousudléiunmssusesan
ANTOYNIIUNTTRNBUTURAT AU YA I TadeszuuUszamoraduandululssmanie

1 [ a I v Y v =% v & Y | A
snausena [Wunanlaiiiu 4 e wavdeatnsunisilineusuluaantutiu i laideenin 1 1heu

6.2 \amdauvuvasnsinausu/vangas
6.2.1 AIu3 Nug uYeeTedIng1Idadesyuudseain 33U Radiobiology ,medical
radiation physics tag Basic neuroanatomy, neuropathology (n1AKNYWIN 4)

6.2.2 13AN300"12 VR8BS UUAAEAY (A1ANWIN 3 ay 4)

Ao o

6.2.3 NINTIANTONAONITNITIATINE1I T8 Tz UVl TEa M dIAey (AANUIN 3 ey 4)

wUndu

'
a

sEAUN 1 MInsianserinan1siwnnduseintiueyaivndesufimlanelinisaivnugua

VBINNTENIDLTLIYRY

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
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o A

sEAUR 2 MInTaFerinonsiunmdUszdtueymuimsUfualdnelinisauaugua
Yos015EVTOITTeY
6.2.4 ANUIAUYTUINTT
6.2.4.1 Interpersonal and communication skills
L msadsmnuduiusifseninaummduaz e
i, Uadeidauasuanuduiudfiasyinaunmeuaz e
ii. nsdeansriugiiae anAgiae waggsamay
v. msaiannudiiusinserinswmduazgsinay
6.2.4.2 Professionalism
i. MsusualaediUieidugudnans (Patient - centered care)
1.n1s8ndeuselevivasUedunan
2. mssnmanuiideiowngtag dnu
- MmeshwunasgunsguagelvifuazUasnde
- msliAesiuazeeusuiiiousindundn wileusimau fUae uay
alele
- prwanansalunmsuumlidnfuan S ommmsalitlicedald
new
i Ry
1LANUSURATOU WATAIUATINBLIAN
2. mswssnglivinzauiunameag
6.2.4.3 3U5TIUNNNMIUNNEG (Medical ethics)
1. mIvanideansiusaUszlenidn ufmsiuvesainuitinan s
VNITUANE
2. mstiufeliiAsshuayran’ savinnuiiuresitae TunsdiUeliiiy
meiumMsinymteufiasn1ssne nsslgriuaziesesvenudnslunsd
fEfredmaulalallddesanusaidentinaulaunuuoels
- msufoRlunsaififinedoswensinmilifivseloviviotsunse
- M3ShwenuaukaznsUaNe UayanUae
- M3UTEEIUTAANINAINNTA harauSUTBRANAIATDINULEY
6.2.0.4 M33euessreiilosmanntin
1) MIMMuAANABINTSIUNISITEUS VRIS

2) MsAuAI1Awg warUsslivaueislamenuies

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
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3) msuszyndrusidua i fudaymuesiieldegnamnzan
4) NMTIATILRUALINTAUUNANUNITYING
5) MahsmRInTTAvIMIes A LaNe
6) 1514 electronic databases wagmsldlusunsumeuiunesiunisseus
7) NM3ENENeAANSIALITE UARINTNIINTSWIME T30 Tnfnw {Uieuazanid
6.2.4.5 System - based practice
1) W RTEUUEUNNRAE N THAILIANS 1 TUAVVRIYR
2) Wlasguuyseiuguan Wy seuudseiuaunin ssuulseiudiaussuy
atafnsmssneImeIuavesdnswnis ssuudseiuiiie Wudu
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Wuduy
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LR3TNAIUNAINVAIEVDINE
v = wa a1
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AN EL

- UsgillunsuuReusie 4
WoulnukuuUseiu EPA

= Y a
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- Topics
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- NTADUTDLTU

- MydanansufuRanulu
A01UNTAIN3Y

- NMINAdRUNISLUANANTS
ATV WTFINEAZ NS
FIEUNE
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assessment luwsag 4 Loy
- Audit assessment 1adI¥1n

topics/conference

3. NSRPUTLAZN TR
AULBIINNTUJ TR
(Practice - based

learning and improvement)

- ANINNYUALNITVINNINTIN
Aenfum iy wu n1senuy
wazUseidiu journal “1a
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A
aa o

communication skill A4
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iil. ANV

iv. N133950UNANITIVY

V. UNARNYD

6.3.1.3 YBULUAANUITUNAYDU

Lﬁaqmﬂmmmmaa’tumﬁﬁﬁ%’aéf’;ammauﬂumaé’uqm%maqmiﬂﬂausmmmuz

a Yo a v d'
€\] 1@3U'§WU@§°’] LB

'U 9

ﬁ‘ua@ﬂ’lﬁf}lﬂ@Uiil muuamuumamm LADISURATOUNITAS BUAIIUNT DU TR ULLWVIETU?S‘\TWﬁWUEJH

%l uaz Nm’]‘u’lﬁ]‘EJQ‘U‘UﬁlI‘UimL‘Uu@ﬂﬂ‘Uiuﬂ@UMUG‘U@Qﬂ’]iﬂiuLQJUFﬂmﬁﬂJ I[
AU vesAn UL I ALAN ST elATIeN IS lﬂauauqmmsmmmﬂaLLaza"fm/Tw 789UV
atvanysalitoindesyinetde NtandulneusuazAessenuienuidy 919138USnw uay
ANNAUNEIYRIUITY aunsauainualudisyinerde ielinsmduguase1aiafs

TnedsiFesufiRdmiunmsdniunsidefifeadesiudiae fifd

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
16



1) WelduniseusiAnnangnssunisaiesssunmsidoud fesiudunsiiidenu
Tomnaslaeiasnsa saufafinisasunluenarsduasvsusedunuif elidusoudsauide
Inetanzlunsalues randomized control trial %50 prospective study

2) maAansalduuenmiionisaianisal WuuInwienansdiuinuilasiniside
W3eANENTINNTITESTTUNIITE nadiitlalanansausnwls Trdoundululivdniiugiu 3 §o vos
[FYsTINMINLIMglunsanduls e

n. nMsteUsgleviavvestiedundn waznslineliananunndvsunuiugiae

U, MIATNENS VR

a. m3Basiulundnanuanenavesmnauludauiiagld3uuinsmanisunme anu

AT

6.3.1.4 N58ULIAIN5AEUIUIFY Tunan 2 U (ldeendn 18 LAeuveInis

Hnausw)

[

Tnedisrerianuseununisine

'
A =

LADUN UsetAnnangsu

[y

3 Sawsaurmanitonasinnee1a1senuine

q IAMIATITIIUIY

5-6 #oUlATIS19UITY

6-8 VROUIAINANLNTTUNTITYTIIUNTINY WAy VBV
atuayunuitennuamuisnelusaruenanitu (nnd)

7-10 Suiudeya

12-15 UNAUDANUAUNTINUIY

18 - 20 AATIveyakaraTUNaIILIdY

20 Savhmeruisuatusdieransefiusnmusundly

21-22 desenuifeatuanysalseanvu \iodsmoly §a319

o o

Wende iinnsussiluna dvsuuseneuamandanig

WihasuLitoyaiinsauiRdugaving

9 9

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
17



a

6.3.2 N135U599 AUAT aya1vInIWINTeTzUUUsEAM ThlAmqal “WsuwinuSeyan

q q v v

tan”

A a

N155U509AUANTBIAIN1IANYY FAlURT (37.) nSenidadesusli(ed) v “iguiy
Usgygynen” duliidulusuanuadaslavesdidrsunmsilinevsy Tneudsliaarduilneusumsudu
aUanwaleNYINEUN3 8lusENINNISHNeUTY Nauideniuldvesusosdeuduuiden

o

AUNITIENINNITHNeUTY waglasuAnuilunsaissedurnAnieuiuviflugiudoeya Thai-

Journal Citation Index (TCI) @tuvisnlaiiiy 5 Yluaniundaavunevelvifiatsannnnal “Weuwi
Usgygen”

aila Tunsdlf 17, #38 82, lAsUN135UTEIIN “WsuwinUSgymen” Tlwldaia

Ph.D. 38 U.0. Mnetelunnndl visein1sfing sauviansldein as. dmthae wiandunisfing

Yyan v = a oA A y N & ¢ ° Y = ¢

ansaligile 1. v3e 81 7 “WeuwiUSygien” 4 Uue191sduseimangnsnisAne 919158

SuRnveUMENansNIsAne 8191sdnuIveniinug wiawdinisdnwuszdanudnule

6.4 37urun1sinavsulidasndn 2 szautu leenideseiuduiieuvinnisinausuLiy

nalidsyninilsd

6.5 N1SUTNITNINITUALNITIARNBUTY

1) unusul neusudsuImMITanimdngasliaenndosiungseidoui ivualily
drusaq lerun nrssvasiasy sunsilneusy (Lnusin1sAaLd onuazs1uIud Su)
N3gUIuN1sAneusH nsTauasUseiduna wasnadugns veeni1sineusud WeUszasd
N580NLoNasT kaasdan1sansanasilnevsulunsazsedud u viendngiues 1udu
n19n158 u 9 A arursaldidundngiunananisiiunisinevsulusedud uduldw ey
Usginekaza1aUseme

2) wnusrufl neusud aemuuand i Suldaveunazeruralunisusnisdanis
JulsznaveILLURneusy Tiaenadasiuaudnduiunisilnausy

3) wnusuilneusudesdiyaainsi v vaanugsnig delmnudanuaiunsadimuizay
W et uanun1IaT un15Y09n T nouUTHLAEAINTTNS U LA 82Te nTUT NS
Jansiid uagnslimsmennsidegramneay

4) unuru neusudesdaliida1v1ad srvgmianisuwnd Lagmitsuatvayu

AIUD U 7140 87999908 19ASUD AU FDAAADINUTBUIAULALUTLNIAYDILNNEEN1]TY

n1silansinausy

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
18



6.6 anMNN1TUHUAIU
uunRineusufesdalvsumsiineusuithsnAanssudvns (saudannsegiag) 1
Rerdesfunisiineusy szyngunasinazysemdlidanubsaieulvnuuinisuagausuiavey
yosFunsilneusy dnmsimusmsiineusumaunulunsdiigfunisiineusuinisanin (@u msan
AABAYAT NIV NSNATIVINNT N15gNSENEINAIIEIT89 N3ANIRIILUENWNUURNBUTY)
ol uunuiFumsiineusuegiamnzaniusumtaazsdilafuseunng wagasinisszy

FANUINFTYINIUN AL S AL

6.7 N3inuazUszliung
LY a Y YV v =% ¥

NFIALazUTZIIUNARLIUITUNINNOUTH UTenauniy
6.7.1 udsnszurunsiauazuszliunalvigsunisineusy
- anUunauTHRBUAINTEUIUMTIaLazUTBliuNa bR SUNSHnauTHSUNT1UABY

=L

N13HNUTY
- INMIRNTINHOUANUYNABIVBINITIALAENISUTHUNA

- TNTTUIUNITVRINTANETAIMINETUNITHINOUTUTDIVE

6.7.2 NM5IALazUsSAUNATERINNISENaUSH
a 1 =
N15UTLLUUTENINNTHNIUTY
andulnausuRzAeadalidnisUszdugidisunsiineususeninansineusy
ATOUARNVIIANUANLT TiNWe 1anAR LasAanssumianisunng Tulfsng o Al
177 1 Usediuaussour EPA Tngonnsdiilnausumuiiimualundngns (Aanuan
3 uay ANANUIN 5)
2 MssenuURanIsaaudInlagan1tu (Hnw/lunu)
3 MInenuUsEaunsaiiseuiangdle « portfolio
Aaa fa o
479 4 n15518991uUsTaUNSaIIY
5 N1339UNINTTUUTEYAVINTNTIF NG
6 MITENUUTEAUNTAISEUFAIN counselling, non-technical skills wa
workshop
Qad' a ' . . .
4eN 7 NMUTELHUFNTTOULANUY professionalism wag interpersonal and

communication skills 1Aga19138guagH3IY

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
19



6.7.3 nausinsnisdeutuliuazuuamenisdiunis

6.6.3.1 \nausin1douiul Usznaudas

- m3tiufindeya Portfolio 90 6 e auiiswinede dvualuaarin 3

- wamsUsziiugidn3umsiineusululid 1 - 7 smufisvinerde dvunly
AAKUIN 3

6.6.3.2 wuanamsaiiunistuiindeyanisusziiuginFunisilneusuiilag

- fiih$umsiineusy inmstuiindealuduiiieates adlu portfolio W 6 ieu
puiiTYine1des e

- antufinevsuyinistuiindeyamsusadugdrsunsiineusuluddd 1- 7 s
$18YARALATTIBAANTY d91171 919N E Y Ll 93189 UNANNTIAAIEATINAN S

P A o
NNBUSULAZEDUY AIUNNIVUA

6.7.4 NM5IALAZUIIAUNALNIAITN T
6.7.4.1 JidrSun1susziiunnsaauinefaiun s,
lun1sussidindidnsiianansnuganudiuglunsusenauivdnisnssy oy

anvnwifadeszuulszamntu fidnsunmsussdiuseadudnlasulueygnUsznauinndnnenssy

vaa IS LY

MINNTEI VU RIVITNAYNTTU WA, 2525 uazdadlasuntisdesydivsodiunsianiainuinig

o q Y

U 4 = wva

Ty lun15UTENa U TWATATTUEIVISI@ TN T nT59E M8 U wazazmowlnuauy

9

asutausaseluil
(1) AuaudRgTiavdiinaoy
- unsiineusuasumamanans lddeuninfesas 80 vessresIaINIsHnoUsY
wazanUuRneusiuaumsiidaou
(2) vnansUsenay
- lonansfusesdsraumsninmaufiRnnaniuilineusumuiiivun
- U‘V]mmmu’i{fﬂaﬁuauyiﬂiﬁ%@lugﬂLLUUﬁW%’amﬁﬁﬁmﬁ (manuscript) wag
lufuseInANENTINNTITEETTUNTITe TNy
- BNA55UTINTUUR N U ULz auNa31Y (portfolio)

va o

- mivdeyaitnsvseeulinUnsuansauianuduglunisuseneuividninssy

9 9 v

o

11593 IneNINdens 0 TI@ N9 L

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
20



6.7.4.2 35n15UsLAU (NAKWIN 6)

n. fidnsuneussdu asfesnunmeasuaiug eyl
. NSERUTBLYLL.
i. nvapuUINUan

9. NUINITADUNIY

[ '
o

NAUIINITADUHIY ABIADUNIUNAUNTUAT ANUNUITIANTBUNTTUNITHNBUTULAE

dou ayanuIMItadessuuyszamnivue vt AuauURvesiidnsaeu T8n1sUssiiu Lnauing

'
U A v <~

Andusesdonndel AutedsRuwnmeant Imenaninaeiniseanvtsdes ylifiuaz i unsiiouwans
ANUIAHTIWYlUNTUTENBUIVITNIYNTIN W.A. 2552
A UNSUSERIUAR R UM LN TUANIN1sa TR s uwaz N SaauUNUEN F99z
fanslasumidnaiowanianuianudiuiglunisusenoudnnimienssy eyaivnwitadeseuy
UEanANUNNgan
Aady v oo a '] a 1 v 1 =
A lunsalngidrsunisussiliuaauliniunisuszliuluunediu linsaeudeuduly

AIUNNTIALBYNTIUNTANBUIURALABUY BuaIINIWITAdsvuuUsEamMivun

ad Y v oo

Llunsaifdsunsuseiivaauliniunisuseiiunaue asuludaiunisida

Y

aauUvaIsvInendy Tuldall

6.7.5 MsUsziiuianisdoaylin
lumsussiiuiiowanaauianud g lunisusenauivInivn e uaIuInm

aa o Y v W A v 2 vav Yo a =~
AUAYTZUUUTZEMM QmwmwwLmumaqLﬂuzjmvlmﬂuaumumﬂigﬂamﬁwuwLaﬁuﬂiimm

WI¥IHULYEIAIVTNIVNTIU WA, 2525 wazspslinnuantfodslneagrmilnssialuil
A a

6.7.5.1 Wu i sunilsdeeudfinioydivng euarvinmidadessuvlszavmnse

q

a | Y] 1 PN a v v o & 1 o o
LVNYULNN "07ﬂﬁﬂqUuﬁlu@nQUﬁgLV]ﬁﬂi’]“ﬁjwanﬂﬁﬂaLL‘W‘WULL‘VN‘U?%LVWT"L'V]EJLL@%/‘Vﬁ@LLW‘V]EJﬁﬂ']ﬁUi@Q I@EJ

ﬂ’J’WQJLﬁWU@UGUENLLWV]EJ?{ﬂ']

%

6.7.5.2 JugilaujuRnulusyaivnmitdedessuudszam undunanlitesndt 5

Y

= 6

| dl dl a v v ! o Q’Jl d’J dl a wa v a

U anudeulansvingrdeSdunmdwisUssmalnefimun Nelanwnuifnu snuvasuasUsua
A awva & s o a s = & =

NUIUGUR dulumunaeinnivue aganuusn1snamsenmduagansisauavianansaiduaniui

UiRnuazdeanaudfvaziinissanuvesanisadineidadeeylanaunasiniluuagnme

@ mnsvaatulneusui sinedesadunndurisUsemalngivun Tlunueindngnsnis

AnousudmTUa1sedIng1Itadeeuaivinnidadessuulszamuazlasun1iuseaannny

a v v A 6 [}
s dunnduwisusenalng

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
21



N a

6.7.5.3 dmsun1saeuliieniedeauli AnYaUNIIUNITRNOUTULALADUY UANS

<~ a

fsaneniiunsaeutuneulavsedulaliuigilasunisdosudfvsoqdidng suaiunwitdady

a4 a ] ) ! PN a U v a LA Y]
TEUUUTEANNAIBLNYULNN "U']ﬂﬁﬂqUuélumqﬂﬂigLVlﬂV]i']SU'JVlEJ']aEJiQﬁLL‘W‘VIEJLL‘VNU?%L‘WWl‘VlEJTUi@ QI@EJ

AMUTILYOUNLANANT wavaraiansaneniunsaeutuneulavsediulalunisianyseliun

[
v a Y

AiufuRnulueyannmidadessuudszamuudniu 10 U MelidendunisufiRnuluaiuis

AOLDINULINABAIUNITUNE LA YDA

'
a

weNINI B1aBlnuaNURBUNLLANM LN NIAMEOUNTTUNMIRNBUTHLAZADU
aua1v1IA I dadeszuudszamiivuay 1 15un15UsELi Uz 9 1UNITNA@BUAINS LAY
AMZOUNTTUNITANBUTULATADU aua1w1n ITadusyuulszam lnenisnageuauiidulumy

a 6

inasifianiraynsTunsiineustLaraous fvus Maiaaaudivesiansaou FBn1sUssdiu inosi

mMsdndufosaenadesiudetsdu unnan1indhendninasiniseenvisdesysiiuazdinsiile

waneAN3ANLTILYlUNTUTENBUINANIYNTIN WA, 2552
frinunsuszfiuesiavsldsumidesyiiiouansanuirnudunglunmsuszney

WNTNAYNTTY BUYAIVINWITITETLUUUTEAMIINUNNEANT

7. m3fuuazAniaangidaiunisinausy
7.1 anauvRvasgidrfunsilinausy
1) fiinsunmsiineusuassiosiinuandidwiolud
~lFFulSanunmeranssudin viedlaurifiunmeanifuses
- IdsunstunsdoulssneuinInnsnssimnumeaniud
- Iasunllsdndiinsvisesyiiiunsuansnanuianuduiglunmssenay
JnTIvnssnaniedineidedeviesedingwinly
2) figuandinsuiunuinaeiunmean1un1sdisunsinauswImE NN
7.2 mafadengidnunisiinausy
antulnevsufinsdidumafefunsdadondidniunisiinousudsd
- usisnmznTunIsnsAadongidniunisiinousu
- finawinsdnidendidnsunisiineusuluanednualdnys
- AsEUIUMIARGRENA I SUNSHneusHIRNE N sEavdnAuaeniA TUssla

warnsIdaule

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
22



7.3 uuidrsunisiineusy s1vinerdesidunnduvialsemalng Anualianidu

Hnaususugiinsunisilineusulaludadiutay 1 au siee191385linsineusy 2 AU SIuNsABadiay

a I o Y v o = | A A o ! X
Usﬂqﬁﬁ]@ﬂququalﬂJ']TUﬂ'ﬁNﬂ@‘Uiil WE)‘UWWNWﬂqwu@mqﬂJ@qiqﬂmﬂlﬂu

Yoyaves | Feyanmunasiawiziidvualilunasivingasiuwme
a1ty GHYLIHE
Aneain=suunnduszandruayarvld
) . (1) 1 2 3 i 5 6 7
Uas szavaz
Suauarsdiiviivhiilinnsilnausy
(2) 2 4 6 8 10 12 14
(Aw)
Swaudlae/finan1s/Aedensae e
Ua2)
1. Magnetic Resonance Imaging (MRI) 3) 1,000 | 1,200 | 1,400 | 1,600 | 1,800 | 2,000 | 2,200
2. Computed Tomography (CT) (4) 1,000 | 1,200 | 1,400 | 1,600 | 1,800 | 2,000 | 2,200
3. Digital Subtraction Angiography
(5) 25 30 35 40 a5 50 55
( DSA)
4. Advanced Imaging (6) 100 120 140 160 180 | 200 220
5. Conventional Neuro Radiography @) 1,000 | 1,200 | 1,400 | 1,600 | 1,800 | 2,000 | 2,200

8. 2191584 Win"sHnausy
an1dunsineusudeAneNITUNIIEIMIISURAYe ULar e waluN15IANIS N3
UsEanuau MU uaznsuseidiuna dmsuusaztunaurainsineusy saudnsiigiiaule

drudeungauiidiusiulunsnasunisineusy lngmvusauautiuaeninfvesnuznIsing

De
De

=

8.1. ANENURAYDIUTEEUNITHNBUTY

A v A

doaduunmdd sldsuidivnsviovisdeoysdAi ouansaimyarmdunglunig
U3ENauInIANINTILBYAIVINIMATITe TeuUUTEam WazUUuRnunuseding1idade seuy
Uszam egatiey 5 U nendalasuididnsvsentdeoyda
8.2. AMENUAKATITUIUVRI1R1EL EN1THNBUSY
8.2.1 AanUAv01919138 )N THNoUTY
douduumddsldsudinsvionidooyififeuansauinrumunglunis

9

Usenauinn@imnvnssusyainnwitiadesysuuyseam

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
23



8.2.2 31U INSHNBUTY

Aosfiduauerasdiinisineusuufifinuiunategetdes 2 au dediuiugdidn

Y

o

a o L4 U @ 1 Yal L3 [~ 14
UN1seUTH 1 AU ndidnwiuenasd TEneusuhunanline enalufionansduuuldibuianls lneg

¥

IS o (% dy
fivefimundisil
8.2.2.1 9muprasduutliifiunardediinnninfesas 50 1099 1LY

Gy

8.2.2.2 M3zuvesnnsduuulifunasasaudadhitesniisesay 50 veen15e
NuNERnnaT Weliamsafaniuauinamivesdidisunisineusule

anUuRneusudBImmuakaraALuulguIEN1sasINILALANEDNB19158R] 11iN1S
AnausulidenndesiuiusiavewnunsinauTL/Mingns seynuauTRvete1sddlvin1sineusy
7o lneaseuaquANt Iy Rfens lauwn Auaudinidinns anudueg wazaugiung
N9ARn

an1uRnoUINABITEUMNNANNSURAYOU NMTEUYBIR1A15E LazaunaTening

1% = a v ¢ 1 v v W v o ¢ af ° 1%

NuUAUNIANYY N19338 01313dsei1sun1sineusuldulumuinasiunnganidvual’
919158azRpdnaniissnedmiunislinisiineusy TiAmdsnw wazfiugua uonantiueasde
ABAHiN SN ULDIBE199BL TN IUNTUNNELazA UL EAaRSAnYY an1dulnausudes
[ v [ 1 1 < = a LA
Falvidnsaansdegalussuy uaslinnsusediuensdidusses

lunsdindndiuvedenarsdderitisunsineusuanaininflasueud@ly aniduais

farsananduuginFunisineusuawuaInalive AN sinausu

9. NFWYINTNINITANY
anduilneusudesimuanazduiuulouviaifeafuninensnis@nwiliaseunqu
Useifiu Fadteludl
o anufinarlonialunaiFeudianienguiuaznaufua nisdifunasdoyanis
Amsiiviuaste
* aunsaldszuumeluladarsaumauaznisdeasidegiafivme fgunsaldiniy
Aneusunaufifuasiidaundounansnmiivaonds
*  msdndenuaziusesnsiduaniuiidmiumsiineusy Suaudiheiemenazvia
vowfthevianvasaenndestunadnsvasniaFousfianamis fatasuen fuaely
g UIgUeNIANTIINS
o madhdsdesiuisauazainniseddnuazni s sunaUfUadwelisadmiu

Y

advayunisseusdedidnnsednddmiunateusigidnsunisineusuaunsadnia

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
24



1 dnsldwmalulagarsaumanaznisdsasividudiunivsinisinausuagedl

UsEaANSNNLAZYNMINATLEITH
msdaUszaunsallunsufoReiduiivsniudamnuiasynain v dnduaug
warnsUszgndmusiugIuwaznz LI mansluau v fiinousy
NSYTUINISHALANAATENINNMSHNBUSNAUNTITERE 1 NEIND

Msthanud srvgmawnneaansinwiualdlunisdaviusunsiineusy ms
aufiunisiineusy Msuseiiunsineusy

nsfinevsuluanitudu fislusazuenussmanuiissylilundngasnasnaussu

=L
N15LAUNANISHNDUTY

10. MsUszilivununsiinaus/vangns

an1duflneusudsaiiuguanisineusuliiduluauununisil neusu/mangasilu

U5z dnalndmsunisussidundngasuazdiluldaie nsUsediuununisineusy/vangns feq

AIBUARN

WusHAveMNUNTHNOUTH/MANgRS
NadNENTFeus sz asd
LHUNNSENBUTY
Fupounisiniunuveausunsiineusy
MyinkazUsediung
WLIN13VRIRFUNTHNDUTY
NINYINTNWNTANN
AanTRveIosdRlvinsiinausy
AnudiussErialeutemsivadiasdunisineusuiarAuAeIn1sves
SLUUFUA N

anUuRneUTIIW

TanITUTUUTe

anulneusudsaualdeyataunduiiedIfun1sHneusL/Mangnsang 1in1s

Rnausuwazili1Funsiineusy wesasildwladnudendn saufsnislddeyadeunduiieaiu

AnuanansatunsUftAnuvesnmdgdnsanisiineusy Tunsussunmsiineusu/manans

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566

25



11. NISNUNIUBAZAITNAIUN

a

T1vIne1desdunnduiaUszmalne [Judsuiaveuguanisineusuwaznuniu/

Y

Waan1tuineusy daldlinsnuniuwazimuinunnvemdnansineusulussezy nieed
Woevn 5 U USuugenszuiuns 1assadn e wadns wazaussousvasdnianisineusy suds
nsiauasmsUssiliunauazanmuindeslunineusy lvvivadvegiaue USuussndaunnsesd

ATIANU LU0Ya01989 LATIAIHANITNUNIUY UagiaulilnmganiSunsu

12. MSUIMISNINITUALTINS
antiineusudesdiifiunsifieuandiiiuissnniviawaznsuimsdams
ndnanss daoludl
- Usmsdnnsndngmsliaenndesiungseilouiimmunlilusiusnag dud assu
asinstidhsumsiineusy (nausinsfndenuazdnuiisu) nssuaunsiineusy msiauazysziliuna

[y

WAYHARNEUDINISHNDUSUNANG Uszasd n1seanenalsntandnanisansanisinausulunsassysu
& [ [l I~ & a v [ 1 ) 5 v :’1

wsonang a1 dun1ansdue Nanusaldiiundngiuuansnisiiunisinausulussavtulansly
Uenenasn1auseina

e AMNUANUITN TURATDULALDIUIILUNITUSHITIANITIVUTEUIUVDILKUNT
'E']ﬂa‘uim/mé’ﬂqmﬂﬁaamﬁmﬁ’ummﬁwL“ﬂuéfmmiﬂﬂamu

« flyaansufURnuuaziiauds Iy ivngauiteaiuayun1saniun1svens
HnausulazAanssuduaitieates

a a o aa Y W Y
« IN5USITINNsTAkasldnsnenslaog1 NN E
« AL TINIUAIVIANUTEIPIYNNAITUNNGUaENUIBUATUAYUAIUD U

NITBIASUNIUADAARDINUTBUIAULAZUTE N ATBIMNeaN luNSIUAN1SHNaUSY

13. nsuseiuannmnsEineusy
a U ow oA ¢ ° b o a Yo wag ¥
TInedesidunmdurisusemalng ivualiaatuilineusufiaglasuniseudal
Jansineusy sfeariunsUszliuaunenlunisiluanidulineusy waz andulneusuazdos
InlniinsuseiuaunmNsHnausag eI lansll
13.1. msUseiununmmineusungluantuilinevsuassesdalillssuunaznaln
nsUseiuRnnsEneusunely sgwteenn 2 U
13.2. nsUseiuAmAmnsinausuneuen andulneusuasdeslasunisussidu

ANAMAINAULOUNTTUNISHNBUTULAZARU B819toeyn 5 U

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
26



AARUINT 1
FNYUUANLIYNTTUNMTIAVIUNUIIVENgATRUTULNNE USRI

UAIVINIWITAAYTTUUUTEEM W .A. 2566

L unginned dauas UTEEIUANLOUNTITUNISTY
2. Waygiaen By BUNTIUNT
3. WE.BTE YanIgs BUNTIUNNT
4. WeyITUNI wnssne BUNTIUNNT
5. W.ey.35mu 555ul591 AUNTIUNIT
6. NWo.5UN GRIGE BUNTIUNNT
7. ey gy Ay BEIUNA BUNTIUNNT
8. W.oy.vHY AIFAUTD BUNTIUNNT
9. WnN3ng Tayayrta BUNTIUNNT
10. w.5y.0d9718 InnAsudand BUNTIUANT
11, .oy A58 Yedingiud DUNTIUNIS
12. W.gy.30407 WA NImA BUNTTUNS
13. .5y w5l atfuilos BUNTIUNNT
14. W.g).LnFAgeN SREL PN IERR DUNTIUNT
15. W.gy.a86n 84N3EITUUNA BUNTIUNS
16. w.5y.030utnd yaysen BUNTIUNNT
17. W.5y.FATS wysasalnaa BUNTIUNTUALLAVIUNTT

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
27



AMANUINT 2

nasinslavdngasiinausaunnduszandiuayaivinmitadessuudseam w.a. 2566

1. inausinalugmiusariuiineusu

1.1 qauantiAly

n. l9Funsfusesnmuniw videmadsiidiunsiauiiion1siusesnmnm

v. fussemamadnmsludnvazdauinivmaiowuaiisaaudilunsTislrungidl
Sunsiineusy

A. fszuunmsuivmsdanisiiniianuiinfesdiegunsaiuagdnudinersussamfielusas
AUhsuenwaLIELANSHnausHLazH L SUNsEneusulaldudnlunisguasnuiwagliuinisiv
AUaelngnss

1 dndrgnufisuinnininlunuswnneans Inerdounneeans 1ioununly
TsangruiadudSuinveudiiunislagd US N5 VIR UNEAIER S INSITEUNEAIENT N30
Tsangunafisuinveusiiumsdeslifinaussloviduiiienadnuinssuimsnunag nnsiam
NuMHNausRMEUsEITIUYaI

2. fudisunaziusiaszylidauinjmdaummdusy iy ouaviidanuiauaansg
uazAnaNTRdenndesfundngmsuariinruamsalumsdutninnsuasiezAnudeieslduasi
Inquszasdvomdngnsiiaenndesiuiusia

2. fisruvuimnuiitaauioaduayunsdanisinousaliussgauudisuleun ng
usysnuial msvimsnis@nw Wudu ssuvuimsoudananliiidussdevvesaus
uwwnemans Inendeunnemans aaitumnanisunmd vielsmmetuna wazuseneligiAsteamany
vty

¥, funmdimsandsuuiismeiuiavevluaiviifnousuuarluaviieideasdl
ausjssiumsdslalunisfuenansiuszSméngnsiineusy

9. Tuspozi3unsn (Wszann 5 9) auzunmemans Inerdounvemans aoniunianisunme
velsmeuiafivelasuidunisilineusy o1afiansayhanuanastuAMzugmans Ingnds
uweaans aontumnanisunng vielsmenunaisiuszaunisaidudunsavangasnisiineusy
uudliisng 10 3 e Aduivinwuasdiemdenioduaanduaumuvieantusuly
nsaiiunsineusy

al. neullaaniun1sineusy AugunneaIans Ine1dounneaans an1dun1anisunneg

Y Y o <@

“3lsane1ua Az nilun1siiunneanisusewmangnivesan tulnousy ielidusanis

Y

Anousuddnsiinasuieyaiunsanazazdeadinnunsaulunisdanisineusy waznsnenseingg

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
28



laelan1¥e13138 den15Anyiuargunsaln1siNauTy ATUAIUAANMIININUATS Hagaaaliuny
snduauszey 5 Undaudaaunazdululs TaounulfiRnsezsdestandiiuindaunion
AINAMABUSUNISHNBUSH wiastuled1atay 1 Un1sfine

IS wva

. Tunsdmduaartulneusuniaenyu usnanavaedlinuantiniude (n) fe (a) wad

)
flduaammlsnnmsineusulaglvdadayaiisviensmuniinudrseaiisanalunisaniunis
v v a Y v oA a a du a = &,
sreve warlilidunusyIne e/ Anedeviseaunalindnisuiaveuguanisinausidunssunis
vaayaiisuenaulagsiunis
1.2 mhsnunaniugi aatuinevsuiy ssdesinhsnunasliuinmadaseluil
n. viesUfuansdmsunistuges anduilneusuazdesdinislrusnisasianisiesdJuRnis

wsefnssvesuuINIsATIamMainsljunislinseungunistugasussinnitiugiuiazyssiandy g

« Mo JURNMIMUNEITIMEINIEINA A1UTONLINTATIVAN ATITULLD Lavdadangia
MAgATINEIMAINNIsHIdAnTeN1SIRaN1s aunsawseualantuiiiedouasdsdwsiaiiionTia
Arendesganssmiliied nersunmdaaading dauanse wasfinlalidusnwinnie nieaeu

& o v Y o = ) IS (% r.:nglll a [l
wingUsgintnuynaivls gnsnisemaandalseuaiioudviiyusnnuaulanidanns uaseiuld
TalunsAumanvg nsaiiulse wagnsussunanisinwiveswnmdlulsmeuiatuazdeslivdes
ni13eeay 10 vesdurugUreniwnnssy (dsiunsnmaanmaiuifingemans) n159s19an N3
ATINFULLD KALNITATIAINITAGINGIFBINTEIMIALATUNILIUANITA NI TIdeTugaTneuay
Yy o 2 Yy g Y Ry o e 1 ¢
rosiseunsananublillundngiunnsie lunsdindnsnisnmaanvesaaturl neusulafiwnne
ifmun aatuagdoanmangunudtianuaulamaviniswasauldlalunisfumanngnis
AdulsALazn1sUTEUNaN15S YR lulsMeIuIa MIEN1IATIANNNGITINGIVTON15ATIT
d'
aue

A s

» vipaUURn1sAuneTIinemdtinvsenmanstugns aunsaliusnisnsianuladininen

¥

wiAatin qanssaumans 9adiven Inengifuiu tlulszdn saunezdedinisliuinismisniu

Y

] o =2

A Ao &
FUNANTLRDANIWUUAINIUNSHNDUTU

9. Mie51dInen aniulnousuagdelis @ vsinandl awnsonsian1esd@ndniy
dmsunisilneusula
A. Hosayan1aunmg an1UulnouTHIL ARl eIALATIATININTTIUNNTUNNE 315813

5NN N T Ups kAL NTIE@DATIVLAINTUYIOAY S189UNRNUNILINTANTA NS ULARNNEUsEINUUY

T9leiagnan Feoraduguuuudiannsedndila

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
29



=

1. whenvssdounaradd anuflneusuazdesdaliviennauiuiiuuss Srdadeduiin
UsgiRnansnsaiunensdinsinnidunessusssdssuumsdaifudumuagnissvanaad
Asyansnm

1.3 mhenumaduaddnfiiieafunisquadnungtisanuniiilneusy antiflineusuazdesd
mheauyanainiiddy 1iun engsemant dasmans nnsveand ghrans - uSvine el
msguasnuitelumviineusumndndy

1.4 Aanssudninis anduflnevsuasdesdaliifansauivnisatiave sialuniisnui
Suiisweulumsanniiiineusy Afinsdauszaunisainisisoud Tnoulifiddneusuiidiusy
SuiinveulumseTen dnaue sy waslTeusnlgnued Wi Aanssu journal club w38 AanTsu
ATINITIENINNUIBIUNTOTEAULTINYI1UA (Interdepartmental conferences) 817141 tissue
conference, tumor conference, morbidity / mortality conference, clinicopathological
conference “1a uananil an1ulnevsuazdasdand ooy nliid1unisineusuluifou

Y o

IgIAmEnsNITLNENUFIUUTTENG seTnemanseatndunusuasaisatvayuliiiisuns

Y

=% 1 a U =g
HneusulaTinussgaivimsuenanduilineusumuleniaauais

2. inaaianizdmiuanduinausy
anduilneusueyaIvInItadessuudszam 2eAedlasun1ssusenInsviIng)
Sedunndurisuszinelne Tnoflanuil ta3esdegunsal Sruautae nsu3nig uazddniunns
Aneusudulumunasifianzoynssunisiineusuuazasus aun3sdineidededmun Tasau
Fureuesrtinedessdunnduiusemelneuazunmeanided
2.1 fnnunazaandvesymdglvinisiineusuiangay
anduilneusuazdesdiunmddslasuydidniviensdooysAs oyarnwideds
szuuUszamiduoransdiaeusunaietieos 2 au uarerasdiiminfimihanduilneusy
WoUsEs U NeUIHIZAIU TR MU AT EIneItadenudilitdesnd 5 1
2.1.1 fannfiuaziniosiiogunsaififivswodmiuauuinig uagmsiineusy
a1u13a@ineidade loun
(1) 1n3eaceLoNmLI5 35U
(2) wiestheienaisdindeudl (Portable X-ray machine)
(3) 1A38s Fluoroscopy
(4) w3stonusdnsIavaenden (Angiographic unit) WioiA3es Digital subtraction angiography Tu
anUuineusy viseluantullneusuauny viveluaantusiunausy vieluanduilneusuianssy

&
ba N

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
30



(5) 1A3@¢ Ultrasonography (US) uag Color - Doppler Ultrasound
(6) 1ATRIBNTLIEADURNIADST (Computed tomography scanner)
(7) wseuduesle (Magnetic resonance system) luga1duflneusu nislu
8 y
anduilneusuauny viseluaodunuinousy vislugaruilneusufanssuden
(8) Radiation protection #in15U03NUSUATIHAINTIFNNNINTFILVDIAITUNIIU
P b!

WasUUTIeRURA wazn1sUesiudunsigainsed nsuinermansnsunme

- Film badge #%® thermoluminescent dosimeter badge muﬁﬂmuq%’miﬁ
UURuAuseE

- Survey meter PY9UDY 1 1ATDY

ﬂ’j QIJ a o U Idl a wa
- i@ongmnaiiesdmsuyaansiugumau
Y] v v A
- 2naziUoauded
- thedeunazdgyaalnin Adauiimnnu
Ql' A A ¢ & = N o v aa =
anuiuaziAteslogunsalvanil masianumunzauivzseasuUleninude g

&5 =~ A a Ql' aa o & A Yo = ° i
wonani msdanuiiilganeNazuansnwidadewant enisulanauazliAmUsnwnugidiun
WndnYURUR Astianiuiiazn1susnisdnnisnagtislunisauadn nMsviauideme

2.1.2 TuUIMIeSs@imenfiliaunin uazdnuiiganedmiunsineusy

an U neusuIzAedTIukalfanTINUsEAURMN aE 1 lnag1anilstasiauuIni SRl

« Plain radiography/films ¥84sguuUsean

+ N1371379 sialography,

« NIATIAILLATOUBNYITADUNINDIVRANDY ATue AR NIeaN ludunds Lazviaenion

- MINTIWNLIATRINAWFIANDGes rsewd auasdmsulnian wagvasaidion

. MIRTIADALEDAMELATENYLTE TuanTuRnausHauvy nIsluan1dus
Hnausu viselugardulineusufanssuden

. NIATIAINAALERARIY Color-Doppler ultrasound %38 Duplex ultrasound

« 113992358 MRI (Msedluan1iulnausuauny Wisaa1tusminausy wiean1du

Hnausunanssuwasn)

» Biopsy, aspiration, drainage Tnely imaging guidance

e ———
wangasnsHneusHLMgUsEI UYMWl sYUUUSEA™M WA, 2566

31



ANSI99UUINITNIS T M azIUIVF MU UL NaUSY

Yoyavas | doyamuinamitawnziidmualFunaeindngnsiunngdani
GRE)! audlA
fnaarwiuunnduszantinu (1) 1 2 3 4 5 6
ayavléivaz szauay
SRR ) 2 4 6 8 10 12
NSHNBUTN (A1)
SruugUne/sinants/Aed
7523 184 (Uaz)
Magnetic resonance imaging (3) 1,000 1,200 1,400 1,600 1,800 2,000
(MRI)
Computed Tomography (4) 1,000 1,200 1,400 1,600 1,800 2,000
(e}
Digital subtraction (5) 25 30 35 40 45 50
angiography (DSA)
Advanced imaging (6) 100 120 140 160 180 200
Conventional (1) 1,000 1,200 1,400 1,600 1,800 2,000
neuroradiography

**E19150 MADRNNNADNVURNDUSUANNUMI BN BUSUMI BElNBUTUAANTTULADN A

2.1.3 HesufiRnsuazmitsauatduayy an1tiuilneusuesiiiesujiRnsi
anunsabinsatuayularIosuIIela

2.1.4 HasayAuazszuUUIMaYasaumaAivsnzauiunsiinausy a1l
Fnousuagfesiiviesayarioszuuudnsnvansaumaiivnzauiunisiineusy Wuuvasduaii
yasunsunnslaeanizeged neusi@ineided medniamans wesine

2.1.5 NAINTIUIVINT
aonduiineusursdesdaliifanssudunisasinaue T

- msusseeegaten 12 adyAnsenw

_ Conference siilunazusnununagnatias 20 ady/An1sine

-~ Journal club aghaties 20 a¥s/nsinn

- Case discussion 38 Interesting cases 98141ay 20 Sy Amsinm

- Seminar/Topic review 9814188 12 afaAmsan
an1tuineusulavaminenunienuanditels Aensldaniudusande Taga

UYBUTDIANE BUNTTUNMTANBUTHLAYADU® BUa1V1INNITAdesEUUUsTamMTuAAslnEL NN an

nangnIN1sHNaUIHLINMEUsEITU U NI SEUUUSEAN WA, 2566
32



3. donunwvasanUuEnausy

antuinevsueonafianunmasegsmuunuvniilunisiineusy il

3.1 sotuiineusaman liud aanduilneusuiidifiunisdaviindngmsnis
AnousuunmguszirinuuazlisuoydiRnnumeanilidaduaatuilneusy Tnedalididisu
mslnevsulidulszaumsnianandiflneusumaeandngns videdunalimnitszezinan
2 Tu 3 Yomangns

3.2 souiineusuauny léun aovduilneusuiildfueysiRanumneanilmny
anuflneusuaumufuaniundnitedanisiineusuwmsusssrindudrufiandundnlal
ansndauszaunsoild TnsAanssudananiflosufuuddosdisyaznarruduliding 3

A 1 a %
wou uarlaiiu 1 Tu 3 vesszesiavemdngns

ABE19 AUTWNNYAIEAT ......... PVMENGATNITRNOUTH A1V e LaY

wAa A I L= 25 v 1 @ Ly
vooulMUnluan Tl nausus e lin s unne man s/ s aneIUIa. e Wuaauu
NNaUSUEUNUIANINTTY oo, T dneusuiduan 6 weu Wudu

=3

3.3 aatudaaiineusy Tiun aovtiflineususaust 2 wistulufidudumsdar
wanansn1sineusuwmgUszitusaslisusyiianunmeaniidaduaatuilneusy
s Tnedalvigidnfunsiineusuldsuuszaumsaiannynanitu Tasusasusisiinanlsisiiniy
1 Tu 3 veasPEEIANVRIMANGNS
A79E1 AUZWHNEANEAT ..o FAU TNV e, Invivangnsns
HNBUTU 81U o warvvoaydAUnluaoTusufneusulaedidrsunisiineusulasu
USEAUNMINAINAUSLINEATEAT ... Duna 2 U uagannlssmenuia ..... Juan 1
U 1 Judu

3.4 aartulneusuianssuden loud anduilneusuiildsunnuiiuseuanse
WedeTedunndunalsemelnglagn1siansanrenugauNTTINITHNBUTULALADU BUAIUINN
Iadeszuuszam Widuanwiuflneusiidaussaunmsalfanduliiugidr unsiinousuianlals
ludnuagvesfanssuden (Elective) Ineliszesianliiiuy 4 o
vdngmsoradnlyigiinfumsiinevsulisuuszaumsalifaninanantiilinousy

Aanssuidenls lngagdesliszesiansiuiunannangnskiifussesiainugounIsuns

HnausuuazasumeyavINItadessuulseam waesvInendeSadunmduissemalngtiviue

e ———
wangnInsHneuIHLIMEUsEII Uy InIWItadEsEUUUSEaY WA 2566

33



4. myveayiRluaaduiinausy

AIZLNMEMART INeNdBuImomans an1dumisnisunng w3elsmeualadi
mnuUszasrazdaduanduilneunilusymunnwitedessuulszamindunsinnisilineusui
wieluflanduilnevsuauny Waatullnevsunanidudaniunisdnindeya windunisdanis
Aneuniludnuusiflantusnilneusy imnanduflneusususuiaveudugiidunisiaiiteya
pannusvdngaanisiineusuiildfueudAduauownmeant edvlisvinedesadunmsuna
Usziwrlvgyssauanuiuaugaynssunsineusuuaraeuinsiiusesnsidaduandulneusy
wazAruadneninvesandulineusundniazaa1dulneusuauny (613) wsean1dusiuinausy

MIUNUTINANGATHATTIUIUAIUADINTVBINNGIRNIENIDUAIITY keI auesving sy

v a & | a 4 a1
Swnmduiassinalnefansanausliunmeanioydsely

5. MsAanamiuguagadurnausy
WINedeTdunmduissemalngasinaumiuguagatdulinausunan aandu
= AN A Yo vag ¥ oay =t v
Hnausuaunu aardusauiinausy ilasveyd@lviidanisiineusudussez Inenisueununyly
AMZEUNTIUNSENBUTHLAZAOU WUULALTUNTAULLINNAUNNEANITIVUA LaglaUDI18Y
HusInendesidunndwiiUssnalnaiiaausliwnmeanisunsuiluszez ) mnauzeunIsunIg
Hnausuuazasunuantulneusuven vieandusiuilineusulea ififadasndriunisineusuly
nangaslafasanuiiu 5 Y 1 “Wn” msusemasvadasunmduseandnudmiundngnstuves
anUuRneusunanseatusinausuiulinauauninauzeynssunsiineusukasasuasla
Uszidiuanduilneusutuirdalanunsenlun1sinousumunadiininue MnNANEoUNITINIT
Hnausuuazaeumu anulineusunanvisean uniuineusule lilfadinsdnsunisineusuly
(Y a 1w a = Y a_, IS v LY [ A
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A1ANUIN 3

n15UszLaiy EPA ag Milestones

LUSnauaanlalseus

Imaging procedures Minimum 1%t evl 2" evl 39 evl 4t evl
requirement | End of 6 End of 12 | End of 18 | End of 24
(two-year in- | mo mo mo mo
training
accumulative
cases)
CT Brain 300 T | ldsndn | ldead | Taishnan
(NMIRTIIVIBARNNITN 100 100 50 50
S inensyuuUsyam
el 1)
CT Neck 300 Tighndn | ldendn | lddngn | Taisaan
(NMIRTIIVIDIRNNITN 100 100 50 50
S eszuuUszam
SEeul 1)
CT Spine 20 Tishndn | lddindn | ldshad | Taishndn
(NINTIANIBERANTITN 10 5 3 2
S inensyuuUsyam
SEul 1)
MRI Brain 300 Tisnan | s | ldedingn | ladsngn
(NIANTIAINTORRANTITN 50 100 100 50
S@menszuuUsTEm
sEeul 1)
MRI Neck 100 Tisnan | ldsndr | lddiadn | Taishnon
(NTNTIINTDIRANITN 20 30 30 20
S inensyuuUsvam
et 1)
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MRI Spine 150 lagnan | ldsnan | llsnan | laddinan
(MIRTUTORRANITNN 25 50 50 25
FeEinenszuuUszam

Seeud 1)

Advanced CT 40 Tignan | ldenan | ldennan | ldennan
(NMINFTINFDWHONITNY 15 15 5 5
S InenszuuUsEam

S¥OUT 2)

Advanced MR a0 T | ldsnan | ldenndn | Tadennin
(NMIHTIINIDIHDNITNG 5 15 15 5
v aa
SENYITEUUUTEEM

U 2)

Others 20 Tignan | e | ldennan | ladennan
(NIMTIAUTDRRDNTN 5 5 5 5
v aa

SNEINYITEUUUTEEM

S¥OUN 2)

MELYF)
* evl = evaluation

* faiivsnannaiildizouslusiasiimomsssduansousulinngaufuuiunveusay
anUuRnouTy Imaﬂ%mmmaﬁlé’ﬁauimmﬁwmmﬁaﬂﬁﬁaEJﬂd'ﬁﬁmu two-year in-training

accumulative cases ﬁﬁ'ﬁﬁu@

N399I 0RR0N1 TN dinenszuulsEamsedud 1 nuneds nInTiande
wnonsfiunmduszdueyadesl fOAlK neldnismunuveseiansd wieufualdmenuies
ansanTIRdBUENMILansiuILeaTLmgUsE st ueyavdugseauna wieuans log book
guduinunnduszIrdiuenanladldimsiuseu; case Meldnisaiuauvese1ansd

N33 0¥M0N1 TN dinensruuUsEamsEa Ul 2 nuneds nMInTiande
HnansiumsUszstueymunsuFoRals aeldnmsmueuuesenansd ansoanaseudiens
nanssuruAafiunmdUszthuoyavdugsioauna visuans log book uduitummduszdn
UrueyanuladiaiusinEeus case nelin1sAIuANYeIEINTY

N19571333 Others syauit 2 laud sialography, myelography, CT myelography,
cerebral angiography, spinal angiography, dacryocystography, carotid Doppler sonography W

%

AU
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2. Milestones n1sUssLiudnanInlagsIu

N19ATIANTORRDNITIZAUT N19ATIANTORRDNITIZAUT
320U Medical knowledge 1-2 1-2
End of 6 months Level 1 Level 1
End of 12 months Level 2 Level 1
End of 18 months Level 3 Level 2
End of 24 months Level 4 Level 3

Medical Knowledge sediuiil visnefis lsanidanuddguaznutes Nunmgussdrdnueuavisies

A111509527 0908 lAseRULea

Medical Knowledee s¢auii2 unedd lsainutaeninwasianududauninlsaluseaun 1 Gaunne

Uszdthueyavimsnsiaidadels aeldnisaiuauvedananse

nsUsziluszaudnaninlagsiu

[ Level 1: mmpusuiinseulunnit ldanansnufofauldesnamngay

[ Level 2: ansauua lun1siden imaging protocol N34 contrast agent ln153tadense
Madswenlsalaegrumngan nelinsauauveiaIasded1dlnddn

[ Level 3: annsaufumau lunisiden imaging protocol M3l contrast agent lin153H9des0
Aasouenlsaldegnanunzay aeldnstuurvesenansd

[ Level 4 ansau)UReu lun1siden imaging protocol N3l contrast agent Tin1s3tadense
Aadusnlsmldetnanuzay Tngenavonsolivomiuuzainensd

[ Level 5: annsaufumau lunisiden imaging protocol M3l contrast agent lin153H9des0

[y

FadeuenlaalieguninzauansauURn waslinsitadenie

Faduuenlsalales waranunsalinistuusrsenivandivssaunsaideeninla

Y
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3. Skills and Medical knowledge

Skill
MsUszitiu Uszlliudnaninlaesiuaiy Milestones (182)
End of 6 End of 12 End of 18 End of 24 months
months months months
Imaging CT Brain CT Brain Advanced CT Advanced CT
procedure CT Neck CT Neck Advanced MR Advanced MR
CT Spine CT Spine Others Others
MRI Brain MRI Brain
MRI Neck MRI Neck
MRI Spine MRI Spine

Medical knowledge

ANSUIZLHU

nsaeuUsEIuTEAUAIN

End of 12 months

End of 24 months

1.Neuroanatomy

Normal anatomy of
- Brain

- Head and Neck

- Spine

- Pediatric

2.Neuroimaging techniques

Neuroimaging techniques
- Computed tomography
- Magnetic resonance
imaging

- Ultrasonography and
duplex sonography

- Digital subtraction
angiography

- Convention radiography
and fluoroscopy

3.Contrast media
Radiation safety

Knowledge of
- Contrast media

MR safety - Radiation safety
- MR safety
4. Disease Adult brain Common disease of Complex disease of
Adult brain Adult brain

5.Disease Pediatric brain

Common disease of
Pediatric brain

Complex disease of
Pediatric brain

6.Disease Head and Neck

Common disease of
Head and Neck

Complex disease of
Head and Neck
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7.Disease Spine

Common disease of Spine

Complex disease of Spine

8. Advanced imaging

technique

Advanced imaging technique

4.,NU9IN15IABUTUANARNISUTE LYY WFME $E1319n15RNaUsy

057 1 Uselluaussaus EPA muis1ainenasniunlnge1anse

1° year Modalities Diseases 2" year Modalities Disease
(level ) (level)
1 Basic Common 2 Advanced Complex
(5e9U1) (5291U2) (3261U2) (301U2)
fR7 2 nsseruranisaeuinlagaanty
15t year f/ T 2" year ARV EYAtY
Formative
A7 3 mImenuUszaunmsaiBouiangte ( Portfolio)
1% Year | 41uau Asu/ldasu | 27 Year | duau Asu/liAsu
(N1) (N2)
cT
MRI
Doppler
INR
Plain  films

N1, N2 = §ruauiiunnd

[

interventional neuroradiology

aad 2%
AN 4 N155189UUTLEUNITUIY

$unisiineusulaseanuuas/vieseuiangtie mufisvulily milestones INR =

1st year

i1 / lalvin

2nd year

6 =1
919138NUTN 9

2. IYLATIIN

I
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3. @aulAs9319

I

4. YppYNRN
ARYNTIUNIS

3YFITUNNTIVY

5. Bunudeya

6. AATINVRY
wazagy

NAIIUIIY

7. 99578
NIFwavUIaIA
& a =1

919138NUTNW

USuuily

8. @I51891UITY
atuauysnlde

F1BINYIAY

QQ‘NI 1 a a
AN 5 N1FIIWNINTINYILYNIYINIT

1st year SruauAe 2nd year SruaunAse
(minimum #2939 (minimum fid2ma39
requirement) requirement)

nsuseyunely 10 10

an1vu

nsUseuidn 1 1

JE Rt ERLRE

nsUszY 1 1

JENIEITU

miﬂim;m?ius]
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AN 6 m'ii’laﬂﬁuﬂizaummiﬁauimﬂ counseling ¢ non - technical skill workshop

15t year pu/lainu 2" year ARESVEYAYY

1. Patient safety

2. Infectious

control

3. Contrast

media

4. Effective
communication

skills

5. Quality
management &

leadership

6. NVENETLAET

YINUIVITN

'
al

AN 7 n1sUTEUANTIOULAU Professionalism wag interpersonal and communication skills

lng019138uasyTINY

15t year Wu/laieinu 2" year ARNIVACHARLY]

1.Medical

radiation physics

2.Radiobiology

3.Radiation

safety

4.Contrast

media

5.MR safety
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A1ANUIN 4

\Weanvaansinaus/vangns

LAMMIWUgIUvesidIng1Itiadeszuudssam

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

1.2 Head and Neck

a. Cranial nerves

b. Skull base

c. Temporal bone, middle and inner ear

d. Face and sinonasal cavity

e. Oral cavity, Pharynx and Larynx

f.  Thyroid and parathyroid glands
Thoracic inlet and brachial plexus

h. Orbit and visual pathways

i. Mandible and temporomandibular joint

j.  Deep cervical space of the neck and lymph nodes

k. Salivary glands

. Vascular supply to the major structures of the neck

1.3 Spine

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

b. Meninges and thecal sac

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

e. Paraspinal musculature

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

h. Specific characteristics of cervical, thoracic and lumbar segments

i. Craniovertebral junction

j. Normal vertebral stability and motion

1.4 Pediatric

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

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

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

2. Neuroimaging techniques

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

artifacts, limitations and contrast properties of the following techniques

Computed tomosgraphy

Magnetic resonance imaging

Ultrasonography and Duplex sonography

Digital subtraction angiography

Conventional radiography and Fluoroscopy

3.Contrast media, Radiation safety, MR safety

3.1 Contrast media

a.

Classification of iodinated contrast media and gadolinium based contrast
agent

Knowledge of clinical indication, dosage, and contraindication

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

management

3.2 Radiation safety

a.

b.

C.

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

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

e. Regulations and equipment regulations

3.3 MR safety

a. Understanding MRI hardware, regulations and zoning

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

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

d. MRI safety in pediatric and pregnant patients

IL.AuIMUTEINe1Idadevasszuulssam
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 inflammatory conditions
Progressive multifocal leukoencephalopathy
Sequelae/complication of infections
Complex
Atypical (Herpes encephalitis, Neurocysticercosis, Lyme disease)
Sarcoidosis
Coccidioidomycosis

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

1.2 Intracranial tumor

Common

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

molecular diagnosis, histopathology and immunohistochemistry

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

Glioneuronal and neuronal tumors

O O O O

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

Atypical or rare tumors

1.3 Trauma

Common

Primary lesions

Secondary lesions

Vascular injuries- intracranial and extracranial dissections

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

Chronic findings after trauma
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Criteria of brain death
Chronic traumatic encephalopathy

Traumatic carotid cavernous fistula

1.4 White matter diseases

Common

Demyelinating and dysmyelinating diseases (e.g., multiple sclerosis, acute
disseminated encephalomyelitis (ADEM), progressive multifocal leukoencephalopathy
(PML), Neuromyelitis optica spectrum disease (NMO-SD), Myelin oligodendrocyte
glycoprotein antibody-associated disease (MOGAD))

Small vessel ischemic disease, hypertension

White matter change in elderly

Radiation/chemotherapy changes

Metabolic and toxic leukoencephalopathy

Complex

Rare white matter disease

1.5 Neurodegenerative disorders

Common

Alzheimer disease

Parkinson disease

Iron deposition disease

Wernicke encephalopathy

Multiple system atrophy

Progressive supranuclear palsy

Amyotrophic lateral sclerosis

Complex

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

Rare neurodegenerative disorders
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1.6 Cerebrovascular disease

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

1.9 Hydrocephalus and CSF dynamic
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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. 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.
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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

2.3. Skull base
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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 :

Common
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- 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

- Temporal bone tumors and CPA tumors
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- Temporal bone fractures

- Cholesteatoma and other inflammatory lesions

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

- Vascular and non-vascular lesions leading to tinnitus

- Otosclerosis/otospongiosis

- Tegmen thinning, meningoceles, and semicircular canal dehiscence

Complex

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

- Syndromic or rare congenital lesions

- Rare tumor

2.6. Suprahyoid and Infrahyoid Neck
a. Become familiar with the imaging findings of squamous cell carcinoma, lymphoma,
and minor salivary gland tumors
b. Learn about human papillomavirus (HPV) associated squamous cell carcinoma
c. Develop a differential for lesions in each of the suprahyoid neck subsites
d. Be familiar with some of the more common congenital head and neck lesions
(e.g.,
hemangioma, venolymphatic malformation, branchial cleft cysts)
e. Become familiar with the AJCC criteria for the various head and neck subsites and
develop comfort in identifying the appropriate anatomy to give the correct T-stage.
f. have a detailed understanding of these followings :
Common
Parotid space
-Infectious and inflammatory lesions of the parotid space including parotitis,
Sjogren syndrome, and benign lymphoepithelial lesions in HIV.
- Neoplasms of the parotid space including Warthin tumor, benign mixed tumor,
adenoid cystic carcinoma, mucoepidermoid carcinoma, lymphoma, lymph node
metastases and malignant tumors of the skin

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

Masticator space and face (mandible and maxilla)

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

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

-Facial fractures

-Denervation atrophy

-Surgical procedures and other treatment related changes.

Masticator space and face (mandible and maxilla)

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

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

c. Facial fractures

d. Denervation atrophy

e. Surgical procedures and other treatment related changes.

Carotid space

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

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

Oral cavity, oropharynx and retropharyngeal space

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

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

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

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

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

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

c. Vocal cord paralysis

d. Laryngeal trauma

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

f. Swallowing disorders

g. Zenker diverticulum

h. Epiglottitis and croup

Thyroid and parathyroid glands

a. Thyroiditis

b. Multinodular goiter

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

d. Surgical procedures and other treatment related changes

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

a. Embryology of the head and neck region

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

c. Congenital vascular and lymphatic malformations

d. Neurocutaneous syndromes in the head and neck

e. Fibromatosis coli

f. Congenital malformations of the skull base and face

Complex

Rare or atypical congenital , infection or tumors and complicated posttreatment

change in supra and infrahyoid neck
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2.7. Nodes

Common

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

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

disease from head and neck cancer

2.8. Post-surgical/Post-treatment Neck

Common

- Recognize expected post-operative changes

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

- Identify post-operative complications

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

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 lesions

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

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

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

- Malformations of the corpus callosum and interhemispheric cysts

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

- Septo-optic dysplasia

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

syndrome, cerebellar vermian dysgenesis/hypoplasia, rhombencephalosynapsis

Chiari I and Chiari Il anomalies of the craniocervical junction

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

arachnoid cysts

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

B. CNS infection/inflammation

1. Pyogenic infection

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

2. Encephalitis

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

sclerosing panencephalitis (SSPE)

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

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

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

G. Cerebrovascular disease
1.Ischemia and infarction

Common - Neonatal and pediatric stroke, Hypoxic ischemic encephalopathy,

Stroke mimics (hypoglycemia)

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

shunts and complication, Slit ventricle syndrome

4. SPINE

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

- Facet arthropathy/synovial cysts
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- Spondylolisthesis, spondylolysis and segmental instability
- Spinal canal and neural foraminal stenosis
- Other degenerative conditions - OPLL, DISH
4.2 Spine tumors
I. Intramedullary lesions
Common: ependymoma, astrocytoma, hemangioblastoma
Complex: oligodendroglioma, ganglioglioma, lymphoma, metastatic disease
Il. Intradural extramedullary lesions
Common: meningioma, nerve sheath tumors (schwannoma and neurofibroma),
lipoma, dermoid, epidermoid, epidermal inclusion cyst, carcinomatosis (from primary
CNS tumors and non CNS tumors)
Complex: hemangioma, paraganglioma, lymphoma
Il. Extradural lesions
Common: hemangioma, chordoma, giant cell tumors, ABC, lymphoma, leukemia,
multiple myeloma, metastatic disease
Complex: osteoid osteoma, osteoblastoma, osteochondroma, osteosarcoma,

chondrosarcoma, Ewing sarcoma

4.3 Spine trauma
Common:
- Mechanisms of injury: flexion, extension, axial loading, compression, distraction,
rotation

- Stable fractures: compression fracture, isolated anterior column, isolated posterior
column, unilateral locked facet, clay shoveler’s

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

- Atlanto-occipital dislocation, atlantodental dislocation

- Thoracolumbar injury classification and severity score (TLICS)

- Nerve root and brachial plexus injury

- Traumatic disc herniation

- 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

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 olicodendrocyte
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
- Sacrococcysgeal teratoma
- Cystic lesions : Neurenteric cyst, arachnoid cyst
- Congenital tumors: teratoma, dermoid, epidermoid, hamartoma
- Craniovertebral anomalies: os odontoideum, assimilation of atlas
- Dysplasia: achondroplasia, osteogenesis imperfecta
4.7 Post-operative spine
Common: - Common spinal procedures and instrumentation
- Normal post-therapeutic appearance
- Failed back syndrome: scarring versus recurrent disc, hardware
failure, infection
Complex: - CSF leak
- Complications of myelography, vertebroplasty, intervention, surgery
4.8 Toxic/metabolic disease of the spinal cord
Common: - Subacute combined degeneration

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

5.1 Diffusion weighted image

5.2 Diffusion tensor imaging

5.3 Susceptibility weighted imaging

5.4 MR Spectroscopy

5.5 Dynamic susceptibility contrast imaging (DSC)

5.6 Dynamic contrast enhanced imaging (DCE)

5.7 Arterial spin labeling (ASL)

5.8 Functional MRI (BOLD)

5.9 Dual energy CT

5.10 Perfusion CT and cerebrovascular reactivity

5.11 4D CT for parathyroid adenomas

5.12 CT and MR angiography

5.13 Phase contrast technique and flow measurement

5.14 Fast MR imaging & Fat suppression technique

5.15 Vessel wall imaging

5.16 Artifacts in CT and MRI
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A1ANUIN 5

Evaluation form

EPA 1 : Effective communication with members of the health care team (written and oral)
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EPA 2 : Protocol selection and optimization of images
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EPA 3 : Interpretation of neuroimaging
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EPA 4: Application of neuroscience in neuroradiology
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EPA 5: Competence in invasive and non-invasive procedures
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EPA 6 : Consultant in neuroradiology
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EPA 7 : Professionalism
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EPA 8: Patient safety
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EPA 9 : Self-directed learning - practice-based learning and improvement
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1. MyapUTBLEY (written examination)
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i. Adult brain

ii. Head and Neck

iii. Pediatrics

iv. Spine

v. Advanced imaging techniques
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