ndngnsuazInuNNnausHLWNEUSES1UY
WoyditinTuansnng
A1NEU TUN1TUTENBUIBITWLIYN T
d1uUszaMAREANanS TSNEUIANIZNNNING"

Jn1sAnen webe
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. WusNaveInineus/ManEns

. HARWSYBINIANOUTI/MANGRS

- WHUNNSANBUSH/MANENT

- m3suuazdndenmianiunisiineusy

AR

. 919158 lvinsilneusy

a & 3 g FfF A

_n¥wensuazdsatiuayy

®o. MIUTTIUUNUNTHNOUT/MANgNS
®e. MINUNIU / Wauwangasnisineusy
eb. FITHNAVIAUAZNANTUIINTIANG

oon. MIUsEAUAMAMNISHNBUTY

AANLANT L‘ifamiwazLﬁﬂﬂ%é’ﬂgmﬂﬂamuLLWV]E?%JS%?SWJW

MANINT 9 Entrustable professional activity (EPA)

AN A Lﬂmeﬁﬂ'ﬁza‘ummﬂm5ﬁw§ﬂ%uﬁﬁﬂizﬂaumiﬂizLﬁuLﬁaq@ﬁ’m
MANINT 3 wUUUsTIY Entrustable professional activity (EPA) LLﬁzSU"]

AANWINT 2 NTUTZHUALLUUAITARLEDNLINYEUTZIIUIY
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nangasuazinunnIsinausunneyszIinuu
WefAluAsuEnA13g ANdgTunIsUsEnauIvITNIINTTY
A19UsTAMARLANEAT 1SANEIUIANTZUMNINET

Jn15ANYT wepe

. YanAngns
(M lne) VANgAINISANUTHLIMEUTET U AT RswanIANgANTwIglunssenay
AM1TNNTNTTY @1UTTENFRLANERNT

(ﬂ’l‘lﬁ’]{fﬁﬂq‘lﬂ) Phramongkutklao Hospital Residency training in Neurological Surgery

a

. ¥2AIUns
A @
ToLhu
(n1elne) WURsLiawanIANIANNTINIYlUNTUTENR UM ANNIYNTTY a1vUsravdaaans
(Mwdang) Diploma of the Thai Board of Neurological Surgery
oy
(mwlny) 1.2, aUszamAasAEns

(ﬂ’l‘lﬁ’]{fﬁﬂq‘lﬂ) Thai Board of Neurological Surgery

o, NUIBIUNSURNYAU

nuLUTEaMAaUAEns nasdaunssu 15w YIUNANISUINLNAN

<. Wusnavasnsinauss/vangns
Ma‘”ﬂqmuwméﬂﬁzﬁi”]ﬁﬂummﬂizmwﬁaslmam%ﬁmsﬁul,ﬁaﬁﬂaumLLaswémﬂismmﬁaaLwému
mmg’mmﬂaﬁl,l,r{ﬂaaﬁwun LaTVLIBUNAS U lnensilneusuAseunay el
o. 11;;;%%ﬂ’1iﬂﬂausuﬁmmgﬁmﬂssamﬁa&Jmamg ﬁﬂmmiﬂ%maﬁﬂw auUsEEmfReEEans A3
U?Uwaagﬂaﬁl ﬁﬂ@sﬂﬂiﬁ@ﬂﬂﬁizquﬂﬂa AVITN gﬁﬂmmwwéwmﬁaﬂ miﬁmwﬁﬁaﬁaamayad
NUTEUUAUNINYDIYA LLaxmmmL’%ﬁmgaéwéaLﬁaa
o, 11;;;%%ﬂ’1iﬂﬂausuﬁmmmmsaﬁyﬁﬁ%’a nmansdadngiussing ﬁﬂ’J’lﬁJgﬂ’J’lﬁJL%ﬂf\ﬂuﬂﬁgv’mﬂ’li
Usziugaunimnssnyimeuia LLa%ﬂ’NNUa@@ﬁEﬁJ@ﬂﬁgﬂﬁﬁl
o, SL‘I;E;%’UﬂTiﬂﬂE]USNﬁWNQJg LAZUSINITITINTUALITE NETUIE @ndvTn uazdszrwuinly
« Ugndsvuusssuien Aauimusssy L.Lazﬁ]'%aﬁiiuLLr{pgﬁ”Uﬂﬁﬂﬂamu
Imaiﬂ?wﬁﬂmimﬂammmsﬁ’mmﬁ’ﬂEJmW@maufTﬁﬂJmLwaEj (competency-based learning), Aanssuiv1dnil

Woilula (entrustable professional activities: EPA) kag@nduainuainsanuafiunisiseus (milestones) winausy
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aglasunisidugua Usediu wavlvveyaUsundusensainiaue TngAdedefnen nuaznsiTousvensuns

Aneusuiduguenanswiludnisnumu uasiauvdngnsesaneiieos

&. WadWsYBUNUNITINaUTI/MANGNS
LmeéﬁaumiﬁﬂamuLﬁuu,wwéLa‘wwmaawmﬂiza’mﬁ’aaﬁwamgﬁaqﬁﬂmauﬁ’aLLagmmgmmmmmmu
AUTTAUMENTG 1> AUaE
&) msg;ua%’msmj?fqy (Patient Care)
¢0.0 ﬁﬁﬂwﬂumi@LLaﬁgﬂaaﬁﬁyﬂuﬂﬁgmwﬁaamam% TusEeEneu 58919 LAENSINIRA TITIANITUNITNTOUIIN

ANSHIAN

& o Sinusluntsguagiasuadunessuussavanesuaslodunds (traumatic brain and spine injuries)

&.o.& ﬁﬁmﬁﬂummLLaﬁgﬂ’JaBE‘U"JﬂLﬁaﬁaﬂﬁsvvﬂizaméauﬂaN (neoplasm of nervous system)

&.o.& ﬁﬁﬂwﬂums@,uaﬁgﬂw;;ﬂasﬂsmisaﬂé’wé’ﬁ (spinal diseases)

&o.D ﬁﬁﬂwﬂumi@LLaﬁgﬂaaiiﬂau%’ﬂLLazmmﬂmUﬂaLﬁ'mﬁuwﬂwﬁmw’hmwmauad (epilepsy and functional
neurosurgical diseases)

&.0.00 ﬁﬁﬂwﬂumi@LLa;‘Iﬂwriﬂw‘[jwaamﬁamamm (cerebrovascular diseases)

&.0.c ﬁﬁﬂwﬂumi@LLa;‘Iﬂ’J‘&JLﬁﬂﬁﬁiﬁﬂwNisuuﬂizmwéammd (pediatric neurosurgical diseases)

¢ow Snurlunsquagiaslsnszuulssamaiulats (peripheral nerve diseases)

&.o.00 Hinwrlunisoua LLaz%’mﬁ'wgﬂaEliﬁﬂmdiwuﬂﬁsmwgus]mumﬂwmﬂwé’ﬂqm

&) mfmgy AT IYI9Y uazmmmu"'zZ‘Lfl?fyunyﬂ’tymwa%;vdwuazﬁ’aﬂmawyfm

(Medical Knowledge and Skills)

&b.o Lﬁ?ﬂﬁﬁwawmam%mnwéﬁugmmm%wm&J Aiewesiuuszamdaseans

¢lolo fATug ewasanandergluindn aussamdasaans

&) N1913UFMNITUFUR Uasn13mImUIes (Practice-based Learning and Improvement)

&.an.o AUTUNTIToMINTUIE LA

&b NTOININFUNANULAZNUITENNITUNNE

&.an.en L%EJU%LL@SLﬁuﬂﬁgﬁvﬂ’liiﬂiﬂygﬁﬁlGIULENR]’]ﬂﬂ’ISUiﬂJa

&.«) ﬁnwxdﬁﬁ’yﬁu§ uagn1589815 (Interpersonal and Communication Skills)

&.c.o ﬁ%ﬁua%@aﬂagﬂw uazeAUTeTymesnsiuszansam

&b z{wwammmgumﬁﬂw T dndnwunme LLazuﬂmﬂimqmiLmeé

&.c.m ﬁamﬂﬁ{agauﬁ@ﬁ LLazr;;ﬂw lmyasmgﬂs?aqLLasﬁUssaw%mW Tnefwmnuarsnnisinaulowasdnies

yosnruiuuyye

¢ . fuywdiiusiin aufugmumumnssduossiivsyansam

&< Wuivinwmessamdasans LLﬂILLW‘VlEjLLaS‘Uﬁa”IﬂiG’]I’]ugu

&.&) A1uduiioardw (Professionalism)

&.&o AAMTITU TUTITU LALLINARSUANDHUIY QIR KIINNY INBUTIIVITNUAL YUY
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¢.&lo fnwyauiiuenwilonnauiTn (Non-technical skills) wazanansausmsinnisaaunisafiieves
Tawnga

&.&m ﬁmmﬂuﬂlﬂc\i‘g LLasﬁ'&JugmlaLﬁmmaam%% (continuous professional development)

¢.&.« frusulinreunsnuiilasuteumng

&.&.& filsimauslovuausudundn

&.b) n757J§17’¢7\771JZW’2°27’)nUU7&'UU (System-based practice)

& v farug uarUfiRuaonnaosiussuuguamaslszme

&bl ﬁmmg LLazﬁéauéaﬁLuiwuﬁ’wm@mm‘wmi@L.La%’ﬂm;gﬂw

& .0 lanfnenslunisdnwieenamanzay (cost consciousness medicine) LLazﬁ’lﬁﬂiﬂU‘%JULUEdilEJuﬂ’]‘i@JLLa%’ﬂ“lﬂ’]

arelnefuuiunvesnisuinmsanssagulanumnnsg v an

. UNUN1IANBUTY/ g

5.0 3amslunisilneusy
nstlneususiiunsiagloaond el Qyﬂ’wLLazqﬂﬂia}uaﬂidwmmawszmqgt,ﬂéu%ﬁuamﬁ’u
Aneusuvan Tneflonansedszsvemmedasnssulszam nesdaenssu LﬂupﬁﬁmiﬁﬂamuLLawﬁ’Ja%mﬁﬂanu
fio Fasnssuiily ﬁaamamgaaﬁﬁﬂaﬂémmﬂﬁs@ﬂéfuué’q waviauUszamaILUae ygszvulszam uas
sziuIn nehiningedaenssy engsnssustuLlstam Sedidedssuudssam Sedsmdnussuuussam 398
$nwn neFinen wasveUsvamdasmansludanduduny
I(ﬂEJ{]J@ﬂ’]'iﬂﬂE]“USNI‘%LLWVIETUS%R?WJWUVLG;’%IUﬂizaUﬂ”liﬂjﬂﬁL%EJugﬁﬁaﬂﬂgmLLa%UiiqmaﬁWéﬂJmLLN‘umi
Aneusufifmunenanguinasufon wunisinevsulaglynsuftReudugiu (workplace-based training) &
aurnlumsviuanasiuiingeuyias TnedilsdsineamuagnisSouzvomunmeUss 31Ty (trainee-centered)
ﬁm‘syﬁmmimiﬁﬂamuﬁ’umuu’%marz‘?ﬂwaéwmmsau ﬁLJﬂUszaqﬁwé’ﬂ‘LuLmas%u’uﬂ (milestone level 1-5)
AUTERUANTIOUS(Competency) W1 o AU WAz Entrustable professional activity (EPA) mMalsvamiaeeans
& 79 (MANLAN 9.) WATAAAUATIAEU mriugua (supervision) warUszfiudoundu (Feedback) ununneUsesn
Uuesediiane saufinistufinnamuaduaednuaisnes
Im&mé“ﬂgjml,mméﬂszﬁiﬂﬁwummmwamﬁ’aamam% lﬁﬁuﬁmuwé’ﬂqmmuLLu’mNmmiwﬁmmé’aﬂismw
Faounme sl
b.0.0) amsnuzmsgua%’nmgﬁfaa (Patient Care)
o. @LLa%’ﬂ‘m;;ﬂasmmL%UéassuuﬂigamaumLLazlﬂJé’wﬁd (traumatic brain and spine)
©. @JLLaﬁ'ﬂwwgﬂ’mLﬁmaﬂﬁwuﬂizaméauﬂmd (neoplasm of nervous system)
n. @LLa%’ﬂmgﬂwkﬂﬂis@ﬂé’wé’ﬂ (spinal diseases)
@ QLLa%’ﬂmp;ﬂwImam%’ﬂLLasmmﬂmﬂﬂaLﬁ'mﬁwﬁwﬁmw‘hmumaaaum (epilepsy and functional
neurosurgical diseases)

€. QLLa%’ﬂ‘m Qﬂaaiﬁﬂwaamlﬁaﬂaum (cerebrovascular diseases)

o 4 L4 o 9 o I Y =
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D. g]LLa%’ﬂmpgﬂaalﬁﬂﬁﬁi‘iﬂmqizuuﬂﬁgmwéauﬂmq (pediatric neurosurgical diseases)

0. QUASY ;;ﬂwiﬁmzuuﬂizmméauﬂma (peripheral nerve disease

<. M3aLlunswazn1susediu (Entrustable professional activities) (21ANWIN U.)

ﬁmiLLﬂnszé’umﬁSaugﬁqﬁ

- uwedszsudi o L?*&Jujylﬁmﬁ’umsaLLagﬂaﬂqﬂ’ammmzﬂismmﬁasmamgizé’vﬁugm

~unneUsEuudil o uay e L'%&Juglﬁmﬁ‘umigLLamdﬂizmwﬁ’aamam%isﬁuﬁﬂﬂ

- unneUsEudi < uay & L'%&Juglﬁmﬁ’umigLLa‘mdﬂizmwﬁ’aamam%ﬁ%%@u

b.0.k) m’;&lf AIUTIIY18Y uazﬂ7wmsnm?ummn’fLszm14701/5337714??’@5/?[7@@; (Medical Knowledge
and Skills)

o. wmeUszdndil o L'%&Ju"?wmmam%mmwwé'ﬁugwuﬂﬁsqﬂﬁ; (Correlated basic medical science) wag
ﬁugmﬁaamam%ﬁ"ﬂﬂ Im&Jé’)’ﬂiﬁﬁmﬁlﬁauﬂﬁaaﬂwﬁadﬂw‘ﬁuw

o. wngUszsuuli v uaz o L'%Elufimmmam%mmwwéﬁugmmqﬂﬁsmwﬁaamam% (basic science in
neurosurgery) LLagﬂﬁﬂ’aqwuiuwﬁaaﬂismmﬁaamam%

. wingUsEuil @ wey € AnufdRnulunneysyamdosmans

<. Lmejﬂszﬁi’wﬂmnﬂ%uﬂ w15 lUAINTIUTNINIANS LU morning report, topic review, morbidity-
mortality conference, journal club, interdepartment conference Lﬂjuﬁuu

& wndUszdrummndud lasunisineusiivaiuinans uas wiesdolu Malulszamiasmansineginng
UFTR uazdssiulagenmnssunmeesinasinin sufvlauuuyseidu DOPs : (Direct observation procedural skills)
A1 EPA A199978 (R1AKLAN )

.0.a) n757\7’@/147&7wamaznm?’aufmnn757J§175i (Practice-based Learning and Improvement)

o. fUszaunsaimaGouslunisguanisuuuensau uasaviedn lnsunngysesuiuasdamsufiugus
;g"d'w 1wy ﬁuaﬂm%waLLar;;ﬂawaamﬁamaum LLaw;ﬂ’J&JIﬁﬂﬂixQﬂé’wﬁa upu

. aoulantinAnwuwnme LLaxLwaéﬂssﬁwﬂwuéuﬁan

o, Sufinveyalunvssifougielaosnsgnassauysal uaeiin1snsraey (Chart review) ognsasiniaue
(A1ANWIN §.)

<. YM9UITBLUY retrospective, prospective %38 cross-sectional study IﬂaLﬂuﬁgaﬁwﬁﬂﬁafw HAansTy
341115 Research progression presentation WioRnnumauMsIseresunmaUsEsu wasdienansefiuine
U Lﬂusggl,l,aa&hﬂﬂg%m (n1RKYIN 4.

b.0.c) VinwsUjdunus uazn153ea15 (Interpersonal and Communication Skills)

o. SyusNeInUinweUduiusiazn1sdeas Tiudie nsaseanuduiusifsenunmewasyUe n1sauanlle
wazgAlunslnadedin n1suen1ITIe NIUTMSIANITHEUeTiANEedas difficult patient Wwilafiugiu
ANUBNAVNINTNAU NMIFRANTAUKUIY QIR UAZHTINNY LaEN1TATIANUAUTUSIATEM U LA

AU

. U URnugeuildn/dnfinviunneuazunmngyszInuiusumna
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a. Wnaweveyanswazeiussluianssuizinislau case conference umu

Solviin1siBeuntsdeunnanu Interpersonal and Communication Skills ununmeUsysuulnenss Tnewdey
InennsgnssnandaninanuslusumsaeuinmeUsy s wiuli o uasiimsussdiulpglauuudsadu epa,
Performance evaluation Wag 360 degree evaluation (A1AKNUIN 4.)

b.0.¢) ATUTa819W (Professionalism)

o. Imnsuiualaedyieaduguenais Patient-centered care

(0.0) MiBafiovszloruoseidundn

(0.lb) m‘a%’mmmmﬁqL%a%ml,l,wmj@iap;ﬂwLLaxﬁmu

- masnwnsuianiaelunisguasnuigae

- mslmieshuazeeusuritousaney pgﬂw uazEYA
—mwmmsaﬂ%fumw,aﬂﬂ;lfduﬁuamammgauLLazmiLLhuﬂ’zgmmamszﬁmwwwﬁw
. NeANE

(b.0) AMUSUANTOU WATAIIUATINDLIAT

(00) MauAamelmanzaufumamez

o, VIUFITUNNITWINE (Medical Ethics)

(on.0) TauanamnaUsslovuaiush

(ko) NstiudielmAssiuassnunandvesnte sufemsdadulavestgiofeatunsing
(en.en) m'isuamm@uﬂam*m;;ﬂwiumiauaﬁ“ﬂmLLasﬁmami

(n.@) Madadulanssnwmunasgindn lunsdiglouasgd daaulamsdnwlala
(&) MaUFoalunsdifigiesesmenmssnniluiiusslovundedisunse

(n.0) ma%’ﬂmmwé’uLLasmiLﬂma%ayjap;ﬂw

(en.ev) ﬂﬂigﬁﬂﬂﬁﬂﬁu%ﬂﬂ’ﬂﬂaﬂﬂ’]iﬂ LAEIUTUUDHANAINTYDIAULDY

< Ma3puzernemaiiowmannin

(o) m‘aﬁmummmﬁmmﬂumaL‘%‘augﬂmmuwa

() mﬁﬁuﬂ%mwg wazUsziiumnuudedolamenues

(<.en) mﬁﬂizqﬂﬁmmgﬁﬁuﬂgﬁuﬂzgmmméﬂaalmyasmmmga:u

(€.€) MFNATIEIUAYINTAUUNAIUNITIVING

(€.&) MsunswAINTsIAMINTEEIEND

(&) M5l electronic databases uay N1slalusunsunaufiames 1‘14msﬁ&1u§

C =1

(€.0) NINNYNBAAMUIUAUNNE UAAINTNINTUNNEG LR Unfinw) HUIBLazyIs

TnemmangnsladaluiinsiFeunisaeunianiu Professionalism, 113 counseling, 4AENITYIUINITNINITUNNEUN
unEUszIUILTUlN o laaass I8N T IMeINT9 N0 TudUTINAIY BN Laziin1sUssduniauy Useiliu

EPA, Performance evaluation iag 360 degrees evaluation
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b.0.5) N3RS INYIRUSTUY (System-based Practice)

o. ﬁmmjuu,azLﬂTﬂﬁ]Lﬁ&DﬁUisUU?jmmwLLasmiﬁﬁummmmqmmaama

©. ﬁmmjuu,azLszjuﬂﬁ]ﬁsuuﬂizﬁ’uzjﬂnﬂ'lw 5y SrUUUTEAUgUAmN SeuuUsEiudIAY SeUU @iaan1sng
S NEUIAT8SIBNNT SEUUUTERUTIR (usy

on. ﬁéauiﬁﬂumiﬂizﬁu@mmw wazAUUasasiy patient safety, crisis resource management,

LaENILUIUNIT hospital accreditation

<. ﬁﬂ’]i‘ﬂizLﬁuﬂis%%%ﬂ’lwLLaSﬂizaW%Na"UadmiaLLa‘%JﬂHW]IE)ENﬂ‘ﬂi

&. mmsﬂ%w%’wmﬂﬂumi%’ﬂmaéwmmsau cost consciousness medicine

5. fanusuazilaiedtu nguuennITuIme

=~ 1Y) '

o, Sanuguaziuilaulevienslyessauni wu Jydemdnumenfdunu

o

A139UERAS  Entrustable professional activity (EPA) nsussammdasdnans

EPA 1 Care for Brain Tumor patients
EPA 2 Care for pediatric neurosurgery patients
EPA 3 Care for epilepsy and movement disorder Neurosurgery Patients
EPA 4 Care for Vascular Neurosurgery patients
EPA 5 Care for patients with TBI
EPA 6 Care for Degenerative spine disease patients
EPA 7 Care for spinal trauma, tumor, infection diseases patients
EPA 8 Professionalism
w ¢ ¢
WAAWS UAsNagNs

dialanadnsivangnsimualy 3a3snislumsilnevsulvasnaaesiv emvenis Aneusuuas

A15ILATUSYLIUNE AUANTIOUSIANNG 6 AU A9

o) NM3guainuyuae (Patient Care)

" 1.2 Famslvumsineusy /nagns nsdeuinly 1.3 nagnsnisusziliunanisieus
1.1 11ATFIUNTEBUS . '
WAIW luunazay

1.1.1 Iinwelunmsnuanis D4 va . . . [1.3.1 msdanansuiaanuly
. ey 1.2.1 97 o S8UINLINUNMTAKANI ARem1ans ‘. R

Aagfans Aawnszesnau o . Y o ADIUNTUDTE N1FUTEUNS
, L ] gURwnLavUsEaAaemansseaiuiugl
FEMINMITNIAAREY TRINTT

o 4 L4 o 9 o I Y =
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wdn s lUdanswnly
N1EUNTNYOUNIUTEEAMN

AauAans

1.2.2 97 b UWag o SEUTNEITUNNT QUANIS

Uszandauransseauib

1.2.3 07 & Wag & BeugNeIiunis Quan

USTaMNARYFAENSIEAU FUIDY

UURu

1.3.2 MyaeuTeLdou MCQ

1.3.3 AN5USLEUTNNYENRNnng

1.1.2 fivinwzlunsuiena
AU IRaN1IRI9 R
WNANAMUAYDY T1TINETY

Uszamdagunneg

1.2.4 wwwelsyiunutuiindinanis fvime
aules %3e lntiaurely msvivinans
AU UYDINNALATBIS NS
Usvamfaseans srnennsilneusy Sinns
Useflumstuiinsnnunaiinesin s

YDATUUANDUIUNITHNBUTY

(Directed observational skills)

1.3.4 n15Uuin Logbook %114
USeamAagAans
1.3.5 Tuusenadednssusesnis

NI HNBUTH

1.3.6 N15Us2LU case-based

1.1.3 ﬁﬁﬂwﬂumsauagﬂw
e Usvamdasdnansiy
A9 laun 13
VAL uNesTULUTEE W
Wosen szuuUszam
lsAnnansegndumea Lsn
angniazANRAUNG
Y09ued LsAnasndan
auos 13AN1anung

UszammAagAgns

1.2.5 unneguseauudn @ way @ Sivdentu

avnnnuaulalaossdase

discussion

1.3.7 unneusgnuuunazgud

ABIUTIG milestone #1U level

®) A1NFAITIVIRYUAzANaIsalunsi U TsundyvnvesyUlsuazdiausauay
(Medical knowledge and Skills)

2.1 11ATFIUNTTIFIUS

WA

2.2 35n1slunsilnausy / nagns nsaeuily

d
2.3 nagnimsdsziiuwams

= k4 Al Y
18ug Glmmazmu

2.1.1 INe1AmanInIsunne

WUFIU VBT 1NEUaE N1

WAEU09nNU Useandasrians

2.2.1 unngUseanunudf e BYUINYIAENT

science)

NsunmeiugIuUTEene (correlated basic medical

2.3.1 MIdoUTaLEu MCQ

o 4 L4 o 9 o I Y =
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®0

2.1.2 Anuganuannsaly 2.2.2 bnngUseanunudf b ke e BYUINYIEIENT  |2.3.2 NSELNANITE

AN Uasleanigluann suwngugIun Ussamdasaians (basic UfuRnuly aamunisuass

Usvann Aagrans science in neurosurgery) kagufjuRauluann nsUszdiunsUiRalag

Uszamdagenans inAanssunIavg e topic 919158UNNE

conferences

AnvUsraMAauAEns

USeaAagAans

2.2.3 unngUsginuudi « wae & ln Y§iRnuly

2.2.4 WNNgUIEIUIUYNAULYITI Tufanssums
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3.2.1 ¥9uide lawn uideluy
retrospective Ep! prospective 39 Cross-

sectional study tnavdunide win/sau

3.3.1 A15AAAINNITANLUNUIFY A3
WInHNgLaELIan research

progression evaluation

3.1.2 ANNBUNANULAY

MUY NNNITENNY

3.2.2 08UsIAUHURANT (39 WuguTs
138 uaviinuiaueveya Hollsuaraiuiney
Ueynlufanssu 31015 1w journal club

topic review Wuau

3.3.2 MIUTLHUININBUNAULAE
IUITENNNITUNNY journal club

evaluation

3.1.3 ISguuALLY

ﬂizaumiaﬂm AIYAULBDIVIN

MU uR

3.2.3 fiuszaun1saunisiseusiuns auayuae

WUUBIATI avivndn uazduiinveyaluny

SgL‘GEJUE‘\JIﬂ’]EJlﬂ DYNYNABIAUY T

3.3.3 nsdanan1sufuRnuly

ANIUNITUDTI NITUTELHUNNS

U URNUlg019158 waTKTINY

&) inweUfduius uazn15deans (nterpersonal and Communication Skills)

4.1 41ATFIUNTITEUF

4.2 33n15lunisilnausy / nagns

4.3 NAgNSNITUTZNUNANISITEUS

nsaau i Tuwnazau

o 4 L4 o 9 o I Y =
ﬁaﬂgﬁs1mzmmmmiﬂﬂammmmﬂszmmu szamdaomans INWEHUKi‘W‘HiNQZ;]LﬂﬁW U w&b



06

4.1.1 dnaueveyariouay  |4.2.1 Antdiaueveyanlle uag eiusy  |4.3.1 nsussliuiiaueveya g
aAuTe Ugywieiil Ueynlufanssudvng 1wy case uazaAuTeUymlufanssuivnnis

UzANTNAN conference wunu n15US2LU case-based discussion

4.3.2 UsgiliumsuuRnuvesunmey

Usea1u1ulngenanse

4.1.2 Meveannughaviney [4.2.2 UfURNuaeuldn/dnfnu wineuay 4.3.3 UseillunsujUinnuredunme
Winan1s nunnedn@nwiwnme unmeUseanuiusuues Usgdnuulagysiuanu 360°

8T UAAININNNITLNNY

4.1.3 doanstyveyaungd  |4.2.3 R0UsiUURNT 1589 13 Feans  |4.3.4 1W15IneUsH N1sdeansiv veya

G Ejﬂ’JEJVLG?E]EiNQWTENLLaﬁﬁ Tﬁ%agaLLﬁzgwﬁ LLaw;ﬂ’;sJ Taun clinical wneyIR LLazEjﬂ’J‘&J

Usednsnn Inediummi LA [teaching and counselling 4.3.5 Uﬁzl,ﬁumiﬂﬁﬁamwuamwé
mssnaulauasfnnasvaning ﬂizﬁiwﬁwuimasgéaum 360°
usngud

4.1.4 yyweduiusifvienuiu [4.2.4 AnufUalunmshanusiuiu gsmay [4.3.6 YssdunisufiRanuresunney

ﬁ%uquunﬂizﬁva‘&jwqﬁ NNTLHU Usziuulae1anse LLaw;ﬁ"mmu
Usgansnw 360°

4.1.5 fnwgmaiduiivinuuas 4.2.5LL°W‘1/1éﬂﬁsﬁi’wﬁmﬁﬂﬂﬁﬁmma ud 4.3.7 Ussiiiun1sUoRaumeaune
yt AMuuzuAuEuaY ﬂ%ﬂ‘mLLaﬂ‘;ﬂﬁLLugﬁ’lLLﬂlrgﬂ’JEJ wwguar  [Uss i

yransau Taslanznis qﬂmﬂsﬁluﬁéagﬂwm Vnwnitvng

Aaenssu

&) anurduiioan@w (Professionalism)

5.1 WIATFIUNTITHUS 5.2 3mslunnsilneusa / nagns n1saeu 5.3 nagnsnsussiliunanis
e ¥ o a v ' ¥
luwaun Bou3 luunazany

5.1.1 ANSIIN TUTITU Uavlanad |5.2.1 TRoUsIBURURNT 1589 2385551 [5.3.1 N1SIUITINOUITUITLTTIUNN

éJuﬁGia;;ﬂaa IR ;Eilwmw,ﬁau%m NINITUNNEY R nMsUszliunsufuRnu

T TNUATYLBY Tago1a15e LLawji"mmu

5.1.2 nwgauitlilameda (non- [5.2.2 Wanlvilanafiiissmiens 5.3.2 Ussillulpanisaeu

technical skills) ﬂﬁﬂ’amuauaﬁﬂw Tneineusy AU UR N1suseiiiunig
counselling, Non-Technical Skills UftRnulngenanse LLaw;‘ilawu

‘57 PMK
o ¢ o o Y o s Y =
ﬁaﬂgm1mzmmmmiﬂﬂammmmﬂsxinmu szamdaomans Tﬁwmmawszmqgmm U w&b



olo

5.1.3 anwaulalidsuazanunsa
W laanudureugaeiiios
AaanTIn (Continuous

Professional Development)

5.2.3 ¥euide lakn 91uidenuu
retrospective Ep! prospective 39 Cross-

sectional study tnevdunide win/sau

5.3.3 A15AAAINNISANEUNUITY
uUIMHNgLazIal N15UIELIEY

research progression

5.1.4 AMUSURATBUADINUNLASU

1RUNUNY hazAHaDInaUselasu

5.3.4 MsiausulufINTTUAIUTIU V99

NNATBILEZAE

5.3.4 A15AAAINAINUSURRYDUSD

Nuilasutaunung nsUsEiu

AU

nsUfURnulage19158 wae

[IINU

) NMsuuRnulmnius

$UU (System-based Practice)

6.1 mmg’mmsf%ﬂug

6.2 35n15lun1silnausy /nagns A3

HOUN LYWL

6.3 nagnsn1sUsziliunanisiteug Tuunas

AU

6.1.1 danuguazilatusily
TLUU WLIAMAINAIIYUS

SnwrUae

6.2.1m33BuziiriuszUUALATN

maqmw%miam%’ﬂmﬁﬂw, patient
safety, NTLUIUNITIZFUUAMAIN LAy
ANuUUanNY, ﬂ’]‘i@JLLaLLaﬂ% wsesile

AUAaYNTIURY19T Useansnin

6.2.2 bnngUseanuIudN o ke &
Y LAUDNITANIATIENLABTTUULIND
Jaanunsiinnzwnsngoulagley

case MM 1u1L@ue

6.3.1 §ATINTSUITINAINTTY TEUU Waut
Qmmwmiaua%ﬂw’wgﬂw, patient safety
NFLUIUNTAUNMN UaeAuUaensde, N3
QLLaLLaﬂGg \n3esiiemufaonssueyidl

UzANTNAN

6.3.2 Usziuramsiaueluiiuseyu

6.1.2 ngm%’wmﬂiqmmwaéw
Wwingau (Cost
Consciousness Medicine)
wavanunsaUsuUasuns
QLLa%’ﬂmp;ﬂaﬂﬁ;mTﬁUﬁw
%Jmsmﬁﬁma‘ﬂﬁmu

UINTFIU TVITN

6.2.3 wnnguszanuulasunig
Aneusuiiuaugiiedtunisly
NININTAVANOLIIINTEN (Cost

consciousness medicine)

AsUsranuuwazslglunis dnausy
LNNBUTLINUIY TIUNITNNS Fuyue
INRUIBUINITATITUGY AIUUTUN

NINYINTANUNTEL

6.3.3 MANGATNNTADUUTTULLLAL Tuau
mmgﬁmﬁumﬂw%’wmm FUNNBY

WnNgdw (Cost consciousness medicine)

ﬂﬁl,%w%qmﬁamﬁuﬂixsqmm'iﬂﬂamuLL‘WW&T
Usesuuweslsangiuna waznnsussdiunng
UfuRnululsmenuadeinnsensa
mﬁﬁmqsuﬁLﬂum%ﬁh&ﬂummamﬂﬁaumi
AneusuunmeUsEsu uasinsussidiuna

mMsUfjuRu

6.1.3 dAnugiienfiusyuy

AN vosUTEina

wngUsedruiulasunisiineusuiig

ANUFAINUTEUUFUANVRIUTELNA

6.3.4 findnansn1saeuussene WadAslua
ANUSAEITUTEUU dunnveUseina lunis

dou wangns U.dudanefiagmans

nangasuazinusinsAneusuuwmdilszditn amamlszamdasmans Tsanennanszuangnd 1 w&ve




bl Wanvasnsinausu/mangns

b.l0.0) AUINUFINYBIUTEAMARLAITNT UASTZUUNAGIYAY (A1ANWIN N) (A1AKWIN U.)

b.lo.lo) 15A%590172Y09KU2¢ aunnvualy (A1AUIN 0.
v

em

b.lo.m) FAANTININUSEAMARYAIANT AUNNMUALY procedural skills A1un199 Tu (n1ARWIN 1) (A1ANWIN

2.) (A1ANUIN A.)

[

Iﬂ&JLLﬁQLqumsﬁﬂanmﬁumﬂmwﬁ waznAURURR
AMANG ]
e Y | NINTIUNTADY mmaé@?ﬁau
Falu
Introduction and General Neurosurgery 2 9 nsassng, o 19y
Basic and Clinical science 3 9 NNy, 0 N6y
Neurosurgical Oncology 2 o 3w, 8 Yyl
Pediatrics Neurosurgery 2 o yayle, 8 anay
Neurovascular Surgery 2 Lecture/ Topic | ® unluf, 8 nsmudne
Traumatic Neurosurgery 2 o Useiiv, @ nay
Spine 2 o Useiiv, o Ui
Pain and Functional Neurosurgery 2 9 Ugyluf, o éiqaﬁ
Epilepsy 2 o ynjlad, o TsvaeA
MAUfUR
wmeUszsutudi o
ey inen (Neuro-anesthesiology ) ® ou
mi'%’ﬂm;;ﬂ’wmw%ﬂqm (Neuro-critical care) © o
faemansly (udasrmansgiRme o Lhou
Uszamiasmans 5 Lo
wmeUszsUtudi o
Uszaminen (Neurology) o LAoU
Uszamdagmans « LU
wneUszsUTtuT @
Uszamdasmans « LU

o 4 L4 o 9 o I Y =
waﬂgﬁs1mzmmmmiﬂﬂammmmﬂszmmu szamdaomans Tﬁwmma‘wszmqgmm U w&b

A
> )

‘57 PMK




oc

SIS NwIsTUUUSEE™ (Intervention

neuroradiology)

o dUAN

Uszam$sdsnw (Neuroradiotherapy) o dUa M
Uszam$ed@ingn (Diagnostic neuroradiology) ® hou
Elective (@niuilneusudu «) ® hou
wwneUszsuuTudi «
Uszamnensine ( Neuropathology) ® hou
Elective (@niuilneusudu «) b LAou
Usvandaemans « liou
wwneUszsuuTudi ¢
UL ® hou
Elective (@niuilneusudu «) o LAou
Usvandaemans « LAou
ST
UftRnuuenvuigUstamdneeans om Lnau
Elective (@niuilneusudu ) & Lhou
UftRmulumneUszamdasmans o Lau

b.lo.& 115111398

JUABUNIFINIUIY LNBAUAS @1 1UsEamAagAdns

9

®. N15919 14798

WNNEUTEUIUAB LAY Taun 9UATBILUU retrospective, prospective %38 cross sectional 884UOY @

1399 W399 systematic review w30 meta-analysis o 1399 lussnamsilneusy lnewduyidendn wazyidesi

ATefInanasUsEne UM nandel
. ﬁ;ﬂﬂixaqﬁmmmﬁﬁa
b. 3/N5ITY
m. NAN15IY
& MTINTANENTIVE
& Undnge

0. YBULYAAIUSURAYDU

nlvwnneusziuinnsiide Tnedwuslnisseznaandunuaunseussezial (milestone) de5zyos

Ty LUUUsZHIUAIUNINUINIIUIRE (research progression evaluation form) A3 (A1ARWIN )

o 4 L4 o 9 o I Y =
waﬂgﬁs1mzmmmmiﬂﬂammmmﬂszmmu szamdaomans Tﬁwmma‘wszmqgmm U w&b



oY1

o. Woruuwmilszudil b Anvinguiinishenide fenuise wesesenlaseseeidde mela
MSMIUANYBINNTETIUINHIINATE uazeanseiuTnw
b, eauumeuszuudd e
- dnauelasensnyisefunananse
- shuﬂ13ﬁﬁ]15@41%%&165%@Wufﬁﬂﬁ]’mﬂmgaymﬁumﬁﬂf\mm'ﬂﬂidm‘a%“aﬂimml,wwéwmwﬂ
- a'aﬁaszjuamﬁé’]’&l@iaﬂmsaymmmﬁﬁﬂamuLLazaam
o, leauumneUsesuudfl @ Midunsise vinmsiessnauarsveunanyise
<. desuummgUssuulie wardnvhaunanudannsatiauenanyisenisnsunmesssunsy
LAMEMISUN, nsUsEgIvINIsTvesany, wzﬁmmé“yW‘%aﬁﬂiwumammwméﬁluqiﬁy nos
thiaue (@oudsartu) Namu%’ﬁmadLL‘wwéﬂizﬁi’wﬁmnﬂﬂﬂﬁﬂmsaqmmmsﬂﬂammmsaau“1 @
Usramdasenansiielylunisaeuniiondvas
. AMANYULYDINUINY
o. WunanuTis Sl vieidunuiseilouunanitnsAnuunourslusaymsUseme watandaulas
viavhgluuIunvasantu
. Lwaéﬂizf-&’wﬁmuazmmsé;;ﬁwLﬁquuﬁﬁanﬂﬂu FuMIBUTIAUIsTINNTTeluAy WAy good
clinical practice (GCP)
. wu”?%’anﬂﬁamumchumﬁﬂmsmw%aﬁﬁumu%ﬂmﬂﬂmsayﬂiﬁum'ﬁﬁmsmﬂmamﬁ%’ﬂﬂsumi
LANENSUNLA
< TWATEnies Ffunelaveimusmes GCP u’%aﬁsLﬁ&JU’i%’&JﬁQﬂﬁTaaLLasmmsauﬁ’uﬁﬂmu%’a
¢ aslanwssngulunmaiiauenanuideativanysalasmsluundnge
<. Adfinesufshdmsunisduiiunisifeiiieavesiuyioe
o. Lﬁ@iGT%JUmia‘qzﬁ’amﬂﬂmzﬂiiumsﬁaﬁiimmﬁ%’aLLga ApasluniAdonuvennadlagiasinga
. ifofimsasunluenastuasreviogunuiieliusomansiuide sedudniuwngevioyuu
Al o 99
o, szylunsndougisuenviogtieluienusmanmunuidereste
@ mimaﬁm’%a%’ﬂwn,ﬁuLauﬁnﬂiﬂﬁqmﬁ%’aﬁmumsaﬂgﬂaLLfﬁy’J Tagnsnsevisananlaladuaiunis
%a&mmua%’nm;jﬂwmuﬂﬂa Tuanansavilalunnsallaaau aﬂLgu"LﬁTﬁﬂﬁisqLLasmgﬁﬁiu
Tnsamsifoum LLaz;gﬁw%ﬂmzé’i%’aé’{mLﬂu;;%’uﬂmauéwl%aﬁaﬁgqmqmnLLawwgamﬁLﬁw'ﬁuﬁ’u
ﬁﬂaauawjauaéﬂw
&. ﬂiﬂiﬁiﬂinmﬁﬁ]’sﬁmwﬂﬁﬁwmmmw’%a%’ﬂmﬁLﬁuLauﬁnﬂmiQLLa%’ﬂmﬁﬂwmuﬂﬂa wnilnadnsi
a’maﬁwaéaﬂaz‘ia%ﬂiﬁma@%’ﬂméﬂw T unsu9IAAILNSSUNNTI3U5TIUNSITE LB IUHULDS
yieavessunTumely
5. yniAansalauuenuiionsaanisal lusulinwenaseiuinulasinsive wienaznssuNs
93u555UM5ITe nsdifiluanunsadinule Iﬁgauﬂé’viﬂiﬂ?wé“ﬂﬁugm o U8 YDITILFIIUN
msunnolunisinaula fe

o. Mateusleruguuasythoidundn uaznislunalminanuyny nsunuiugdae

o 4 L4 o 9 o I Y =
ﬁangﬁi1m:mm@wmﬁnammmmﬂnmmu szamdaomans INW(JWU'IGWS%&NQQLFIEH U w&b



[ob)

. NSATNENSVDINUIY

a. MsntulundnanuaneniavemnauludiauiaglasuuinismansunnenuLInsgIu
& M3fusenAtasavlssamdagaansiulinaial “isuimuiyyen”

ﬂ’liﬁLLWVIEJﬂﬁ%‘\?’]U’]uﬁE]UN’]uLLaZflai/]%iﬂ%ﬂ’g@ﬁlﬁlﬁﬂ'l%?ﬂﬁgﬁ’mﬁaﬁlﬂ’]ﬁmiLLa’] mndanuuseasnaglngy

a

WedeUsvamdasunneunsUsendlnedniunisesnienaniiesusesa TR anvUssamdaeaans dnondl

9 q

“WguwnUIgyen” UuazaodlinaaultenseaIunilanss nasTeawnusinendeUsznouniswidey 1.9,

TumSaiu danwageal
o. KaUATY Aeelasunisinunuseaesuselasunisneusuludnunlugans seAuv RS oUW VAN
ANNINATUUTZNIARENTTUNITNITYAUANTI 1389 MENNAUNNITAINTUINTAITNINIYINAT AMTUNTREUNTNAI

Mg melusdudanlasuidivnsaviszamdaeemans

. lvawdingulunislisuunAnge Msffunlunsasseau Mivsewmaniaunmieguaninie
Uszneves TC TmduunanuidifunluansasiignAndonlweylu PubMed, Scopus, Web of Science 158 Google
Scholar w3slursansurumanlvniwsanguluunang wssluundnegs waziin1siiiuninsarsatuilinuuiu 10

I (nsansBuennosnsw Tud we. 2549 wie A.A.2006)

Aatiuydidng vise witdoeusiiv vewnunlafunssuseaydinsfinuiensasiinnWeumdsyyen”
nenelamnty MllnensiineusuunmeUseinuie avlssaindaemans Lsameiuianssaanginandladanis

Aneusuuwuuniiinissusesnandly “WeuinmuTygyen”

b.lo.& n’mﬁaugmm’myjsm’ms

]

. finwguduniusuazn1s8anis (Interpersonal and Communication Skills)

' v & 1 ' ¢ Y v
. ﬂ’]ﬁ%@ﬁqﬁLLﬁgﬂ’ﬁﬁﬁ’WJﬂ’)’]ﬂiﬂﬂWUﬁﬁaﬁ%WﬂﬁLLWWﬂ, R, E‘\JIU’JEJLLGSEUW’W]

9

<

- mMaguantisnargdlunselnadedin
a. NFUBNU1ITIY

< deaasuanuduiusnfsenunmnewazy U

. ANSUSMISIANS difficult case

e

92

. NMIATENUNINUFIUAVLTONWFUNNTINAY

v.anuduliaandn

o. M3v3ualaefinUleiduguenans patient-centered care

- m3fafiouselevuvesytiedundn

o 4 L4 o 9 o I Y =
ﬁangﬁi1m:mm@wmﬁnammmmﬂnmmu szamdaomans IN‘W(JWU'IG‘WS&&NQQLFIGT U w&b



oY)

- Msshwanuwneiioun yue dau laen1ssnwannsgiunisquasnuinielvanan

q

- MsbnisAargausuiNauTIININ ouTINUKUIY ULasg A

- anuansavuauednivansvsewmsnisanluniadaliney

a o

. W Rilde

- ANUSURAYOU AYINASINGBLIAN ANNTRERY wariity nisuasnelmnunrauiunamee
o, VIYFITUNTUNNY

- msvdnideanisunalsglevuaiudlunnnsdl nsduiielnAesd dnsuaziulinnuiuvesdaslunsd
sUwliuneiunsshvmseufiasmsinwinsdafuasy e seswenudnsy e
- myveanudusannyUslunisguasny wasinanislunsaiigliedndulalulanssaunsadeny

Anaulaunuyuaele
-m3sufiilunsaifiguiesesenisshwnluiisslevunieddunsne

- M3inmAnuauLazsidameveyanU e

- NM5UTEEUTAANAINNTY WALUDUSUTDRANA AV IAULDS

& MI3FyuesNnaLlenaontin
- MIAMUAANURBINTIUNITEUFTDINULDS

- MsAuATIATIg warUssifiuaruundedalamenuies
“maUssnamugiiauafudymueselaos iz

- MPATELAEITIUTANLNISITNTS

- mswnsafansnfinmsessdiiiee

- sl electronic databases wagnslalusunsureufinmeslumsiious

- ANSONBYIBARTIATUALNTE YARINIYNINITUNWE TR nfnw gUleuaza) i

a. MaufuReulnuiuszuy

- AMUINYINTUTTUUAVNINUAENITHAUIANTITUGVVRIYA

o 4 L4 o 9 o I Y =
ﬁangﬁi1m:mm@wmﬁnammmmﬂnmmu szamdaomans INW(JWU'IGWS%&NQQLFIEH U w&b



o

- AnNgNEIRUTEUUUSEAUgUAI WU SeuuUseiuguan ssuudseiudaussuuaiainisinymeuna
suawﬁwmilﬂumummgﬁmﬁumiﬂszﬁ’u@mmw WAENTEUIUNIS hospital accreditation N15UsELLIY

UsyansnmuazUsyansnavesmsguainw

- ANIAYINU cost consciousness medicine 1wy wlguienslyenseau 1@ Tydumanunswiinisleen

?‘]EJNﬁiJLﬂ@NﬁL‘ljUWU
- ﬂ’J’]ﬁLIELﬁEJ’JﬁUﬂJ;]%iJ’]EWI’Nﬂ’]iLLWVIEJ

4. MINAUIAULLY KATN1TEBUFAINNITUHUR

Vinwelaratusssulunside

- naquasnegUlsuuuTiaviedn

- msleuasvinensesaIImaNG

- msthuiinnessdouasuniugnaes

- 33914 Clinical Practice Guideline (CPG)

- msvesiu wazmuaumsindolulsmenua

- msLa'%uaéqusumwLLaxmstﬁ’uIﬁﬂ

- msUszdiumnamelavesyiae

- nsfiausailuesans wu mede/uun/naunu samenuia/antu s1vinende Wue

v.an UTVBINSHNBUSY @ U

b.& MIUIMINTIANTHNBUIH

mnsfaenTsuUsvam nosfasnssu TsmeIuTansrannal in1soenuuunszsuILeunsAine tansi
Jadeneuen anuaaniiwesiFou §lsUndn uazngssdeuanaiunisg uardadenigluanuleviones
yine1ns uarlsgnsmansvoslsmeuianszaenginat sdunseulunisdaruasuimmdnges dsvuuuins
Fansfineusudifiunisnunisiaandifinue sfumansUssgueunsIuNsineUTHLATaeU @1u1UTEam
Faurans vesyInendes msUszyuanznssunsineust eufuugaimusiusiauazununising Tuyngd
AmznTIMIAneUTHT fnufisufingey fidunisuims msvssatuay nisdamsfineusuuagnisUssiiiuna T

waazdunauveantsineusy mduluaundnanss waziusia Imfenadugniauanssaus » au Tunumnis

o 4 L4 o 9 o I Y =
ﬁangﬁi1m:mm@wmﬁnammmmﬂnmmu szamdaomans INW(JWU'IGWS%&NQQLFIEH U w&b



o8

Aneusy wuuimsiantsnisiinousy ssraduszuu TsdlaBavdnaunanonia waenTusefuaY AL SNT89HIT
nsiinousy Tuguansumsineusulaiilenta duda Ussaunsainisidoug fvainvansluaneivifiden Aneusu
dielvansaneUaLeInILABINTTBINEUsEIUTY 8719138 Kivmsfineusy §Us uasgiunmeUszduiuayy
UfRnumendsduiamsinu lagladalngdanlaaiudeds loun 019138 uazgindnovsuiiaiuslunisns
uunsiinevsn Saufsiuilsmuiaiuaingletudin uassunmemansing InedounvomansnTzangina

A o o Y = ¢ Y o
WetanUSuus uagiiwnnisiineust lnsaugnssunsiineusuadivssaunisaumuverimunnnusenns

STUUNISINNTSEINAUSY

@

UT2NoUmMETURUNTALIUAIGY Fail

FUULITNTNT

FANFENALTH

fayarfounau Tade1inidin

Taderinen Usznaunae

o Uafumouen: ylsdadin uaznasiwun ngsueuinmeant

o Jadunelu: wlevisanitu niuenslssneuia core competency
nsEUIUNTT Usznaunae

*  MIeRNLU uavUIuuTmangns: ssuuliulse uasiimunangns

o msuadinsdnienyeus

*  NIPUIUNITINNITOUTY

*  M5in Uszidiung Aneny

4 v
Waans Usenauniy

o 4 L4 o 9 o I Y =
ﬁangmua:mmmmi?lnammmmﬂﬂizmmu szamdaomans Tiqwmma‘wsxmqgmm U w&b



lwo

o

® e

]

AT YNy WAEANAILITONIU core competency ATUIBUATU

e ¢

* qiiUnsUssamdaeeans
vayauaunau Usznauniy

e wansUssiiu: flydudin glreusd ySunisineusy

nalnn1sausy

davilnszuutuindeu wazandueyla Ussneume n1sdnassning1nsyana Laznquaumie

Tneftsvuu wagnalnnisuimsvdngns 3 o svuu laun
0. TUUMAUNINTFIUIVING TANENTTUNMTUIIITNENGRS, AMENITUNIIMAULIATEIL Lagdnn1sineusy
WAEAMENIINNNTIVING
. SEUUNSIANSRNEUIH N1siSeuNIsaeu
U syuunsusziliuiang
b, 52UUNISUTUUTINAILIMANG AT TANLNTIUNITUTNITVANGAT, ANLNTTUNITHAUINENGAT Lag

ALATIUATTIVINAG

b.&.0 8IAUSINBY WATANSEAUNANSSUNNSANSRNBUTY
fivsnen
0.0 MUINWRNEUIIS
oo ﬁﬂ?ﬂmﬂ'mﬁ’mmué’ﬂgm

a.o NUSAWIHNEIVING

- fvundt ANy INsQuasUnYaUTeY ANENTTUNMINANEATNHNOUINWIMEYTETIUUEN

Uszamdaerans neadagnssy uaseuraunnae 019 ngseidev, Msvihny, n1sdnssideunisiseunis

dou, M3y, metauszfiuna wasnsusuugsiauvanans welmdulumuuiasgiunsineusy

6. ANZNTFUNTUSMNINSANBUTUUNNEUSERIUNL e Usvamdasanans Ussnoume
0.0 Usvonunnznssunsinevsy SsiusvaunsalunsuiRoulivesna eo
olo AMENTTUNMSHNELNNEAERTANY
o ANENIIINT LT
0.€ @UIYNTUANGNT
e.¢ AMNITUNITNITUTEUNG
@5 WSYQN
o0 ANENTIUNMSHEITINS
0.6 ANENTIUNSABEAUNNEUSESIUY
o. ﬂmgﬂﬁiumﬁ;gt.mw,l,wméﬂizﬁwﬂqu
AMTTVLAD

o 4 L4 o 9 o I Y =
ﬁangﬁi1m:mm@wmﬁnammmmﬂnmmu szamdaomans INW(JWU'IGWS%&NQQLFIEH U w&b



oo

) fuavang KAZLUINIINTANBUTUALLINTFIUNSHNOUTY kazuleuean Tudnausy

B) NKHUNITTEU N1THOUNARAVANENT ammuﬁwﬁ'ug]LLaiﬁLﬂulﬂmwuLLNu Usvillunanangns uay
TIGITUNAAUN WA NGNS

@) FIENULNUIUUTEIM karaTU TR BnsuTinIvangns

@ anlumsiauuiuusmangas

&)  AHUNUINMTUTEYNAULNTIUNTNGNGAT T18NUNG UagRAAIL

o) Uszauau Annefuesnns dunay LLawu'wmu?im

@) aufdunisAnden ﬁmu@gﬁﬂamu LAELAIRIAUENTTUNS AL A DU USE UL

&) vum 3011 wazAnLEen mmiéﬁaau iamﬁ'UUisLﬁumamﬁmégaauﬁ”’wm

® Sulinreugua naidusamengul wasu iR wusluuunsSeudu EPA, Work-based learning
AVINTN W%amu%méﬂnammﬁﬂ

00) $AsEUUMISHTIUINY wneRaLasMune1asETIUI A

06) UsTa1a1u Lagdnn Han ﬂﬁﬁﬂmqﬂﬂizﬂﬁhm

o) ANLERUNTHALIALLEIWDI19150 TAUIYINS IUITY LAYASSENUSIAAMTN

@) ammwimﬁumaéﬁ’]L%msﬁﬂm

o) UsuAnNINNISANYIALLLINIG WFME Usziliunasumsnanandes LLazfﬁJﬂﬂ’]ianuﬂng
e AR UMangnS

o) UftRmuduiilasusounune 1nswinetds awnau Tssmeunanszasnginat Wedounng

ANFRINTZUINHLNAN LaYNDIAaYNI I

o L ¢ o ¥
LLN‘I.Nﬂuﬂm%ﬂiiuﬂﬂiUiﬁﬂi‘ﬂiﬁnﬁaﬂ%:]lﬂSLLWVIEIUiS%WUTLl

UHNUANENTINMILEMSUANgRTUNNlsziumell

sz srqu sz sz Usequ
AUTNITNNNT ANENITNNNG AUENTINNNT AUTZNTINNNT ATUTNITUNNT
wisaenansel wingms nangms néngns nangms vangms TIENUNS
Ml | Ummeavdnga: uaAIARIENTINNS dszillunandngas
ANBBIRTUANDUNNE g
ssdating yuanﬁm . MBI TN
UFNFAIANIENSTHNG “J’:m"“""‘!“’ unvaqiingd
Anden Afleenansdgilownnt
Uszdnting
i Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
fivuaiusia whwng uasnadninangns ]
AiununeEeu n1saeu b
SavununsBeu n1saeunaeavangns [ AN
saniinl g S
. L oa
sflunsdmieniineys: NI
FeRaTwsILLTEN b
UszifiunaidrFansinm [ —
i N
a v
b.  AMZATINNITIVINGG UTENOUAIY
@“

o 4 L4 o 9 o I Y =
‘Wﬁﬂgﬁingmm"’ﬂﬂ‘liﬁﬂf}ﬂimlﬂﬂﬂﬂiﬁﬂﬂ?u szamdaomans Tiqwmma‘wsxmqgmm U w&b



blo

b.e UTETIUANZATINAITITING
blo AMznsIUNSHIeUsTduNG UALLAYIUNTT
b AzAISUNMSEhefiunIsAnY
b AMNTIUNIHIBUITY
©.¢ LAIUYNT
A5z
i W1 daue sulisieazidenly ommstineusy ﬁy’nmﬂmwﬁ warnIAUHUR
i, aqﬁﬁmiaaﬂ{aaauﬁmamqu Wulumusnesgiu
iii.  eUTANANTTADY
iv. Induurih fuses Usudsefanmdngns wasifumunsouuinsgiy WEME 3
MIANEIBUSH WAILND197138 warnsAnaeszssan iy Inedauenonmenssuns
Usyivangns
v. asdiiuyeu L.‘%'amm%miﬁmﬁam;ﬁﬂamu
Vi 2M9UHY LaTEIEIAUIYINIG Lasuse

vii.  AUNUANTANENIINAITIYINTLSINGIUIANDUNINY

s ¢ o v
LLNUQﬂUﬂmﬁﬂﬁiﬂJﬂ'ﬁ')‘lﬂﬂﬂiﬁﬁﬂ@ﬂitLWﬂﬂUi%’\l']Uﬂu

UHUNUANMENTTAMSITIMsuangasunndilszirninusiel

Usvqu
sz lssam AMIENITUNT
. s srgn & 4
ATNITNNT EE Y . TIEUHANTADY
_ AUENEINNT AMIZNTTNNS N
aEiRATNIg ANIZNTTNNT < o #3
" . e FurRINIWRIUN .
FHUNANG ] Lﬂliatmun’\?au:ru aqumulmﬂmmmaan wingns ;t’j::;ﬂf:-ld aqu‘ﬁuammau
W {neus dszmendngns . A=)
Ailewrmeilszdntin Uszdrdmadinm
Alleanansd
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
Aasantmauuanenide ([
AAVUHUNIIARIUBIA9ET UATAIIMUALNWNTFIBNAN9ET [ ——
aguulszifiunaaanst] uazuuamnalitnlg [—

NASNREIRUNLNNSEEY N1TAAUNRBANANERT -
AsanaiRnliulgmdngns [C—
Adlumsdnidien dvuafussneamalszpinnig |

@enunan Arsize Winssunsdanissygy
. AMENIINATHAUIMANGAS Usenoume
a.e UTTEIUAMLNTITUNTANALIVANGAT
Mo ANENTTUNSHIULINEAANSANY

@ ANENIIINTLTTd

n.& ANLATINANSHI89IUITY

o ¢ P P o s Y o S """"""
wangmua:mmmmi’?lnammmmﬂﬂizmmu szamdaomans Tiqwmmawsxmqgmm U w&b



mo Anznssusheiiunsing

mel AzNTTIEheUszE UG wazlavynIudngns

MG AMYNTIUNITIVING

ma NTIUNTIRWINIUNNEUTEIUTY

.60 NFTUMTHULLING T2 10y

Anszmnd

L UuUsmngeslwituaiy sunseusnmsgiunisineuss
i, LauuuzmsUsuAsunseusHImmnzay mmj”au”aijauﬂé’u
i, iauouurmMIUsuAsumsUsailymnyan musga;gaﬂauﬂé’u
iv. auiAnsuTulsamangns ﬂ'auLauar(,ﬂ;ﬂmzﬂiiumﬁmmwé’ﬂgm

v. Uszillunandngns uasiiauenalianenIsUNTIvINTUangns

¢ ° v
Lmumuﬂmzniiumiwmmwangmuwmaﬂizmmu

UHUUANIZNTTUMSNBMUIMANgAsTUNNszatinuseil

Usvqu
ARTNITNNT Uy
- } sz AMENITUNNT
Fulieyadaundy AENTINNTT ayplRtemsiulgmangas
annisseiiv funumdngns reuuaziauali
AMTNIINNTITING
Jul Aug Sep Oct ([ Dec Jan Feb Mar Apr May
R
QTR ENIEY e
— o
sl S
ibainmlnlimdngss —

fvdngasiui

#alazanis swiszann Aawiden uazaufiunig

dunmingr

€  AuznssumMsHheiifunnsinen Ussneunie
o UsEsmuanznssunsieiiunsine
<o 1aYIYNIT
o amznssunsefunisAnw
€& AMNIIUNITNINTTUUITY
@& AMNITUNITNINTTUIFINTG

& NIW ﬂ’]‘i@LL‘V]‘ULLWVlEIUﬁS"&’]U']U

nangasuazinusinsAneusuuwmdilszditn amamlszamdasmans Tsanennanszuangnd 1 w&ve

oo



oc

A5z
i 9AN5ANYY ANTIUKUNITITEU NSABUARDANANENS ﬁmmuﬁﬁugLLasLi;Lﬂulﬂmmeuﬁ
NNIANENTTUNNTBYLR
i 99renseNIsSey ﬂﬁaauﬁ”’nmﬂmwﬁ wazAURUR Usedrdnisfin
i, MfuAINssIATINMSTRIIMEUsT UL TAURLSTEE AN LAYANSIeNSIEeY

iv. eenuilsdeiiievinisvesdiinisaawnmeyseduuinisinmnau iR uenvuie

¢ ° v
LLN‘LN'ILIﬂ's'u%ﬂiiﬁ.lﬂ‘]ifﬂﬂ‘Uﬂ’]iﬁﬂ‘l&i’]‘waﬂ@jﬂiLLWVIEJUiS’\I'IU'IN

ununuAnznssumethaiiunsngn uangasunndiszaiuseil

sanlguiiinen] sz rqu sz s
wnnelszdntin AMZNITNNNT Az ANIENTTINT ANZNITNNNT ADIENTINNNT
2ONANIWNTT
ATUENTTNNNT - . ﬂ_ﬂ"’”mm’
fanssueusuurme interhospital {EumIReY Grunsaou
dsrdntiunesdannssy conference g mangud
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
wisnumssyqu interhospital conference —

Aim1sansan msseunangu]

Sovinansnmsiau malUfuR ]
sanmiidaiieriinisreeyiinisdaunndilsyan
ﬁﬁuﬁﬁm?ﬁnmmnﬂﬁtﬁ uanuae —

o

AN uazAunsuusiaumsilszanting

¢ anznssuNsHieydde Ustneume

&0 UTE5MUANZNTIUNISKNEILATe

&lo AMENTIUNITUTTIUNLIY

&.m AUENITUNITAINTTUIUINY

&.& UIUMNT

&.& ﬂssumit;l,muuww‘Jﬂizﬁwﬁuﬂu

A5z
i, daRanssuitanasy 9113de wu Aanssu research progression, journal club wseuvh
nsUswdiuna uadluoyataundy

i aduayy warlvA Ny IvessuInive) nisiiun warnstiauendluguuulanes

958 U1nan

o 4 L4 o 9 o I Y =
‘Wﬁﬂgﬁingmm"’ﬂﬂ‘liﬁﬂf}ﬂimlﬂﬂﬂﬂiﬁﬂﬂ?u szamdaomans Tiqwmma‘wsxmqgmm U w&b



lo&

i, ffufuneunuidummeusssumilmmnyaunusseziom Wgauﬁ%ﬂiiuaﬁuawmi
DRIGITORRIYR L]

iv. ueuznssumsUssdiunistiauenuiseunmeysz sy wariuliaveunisUsudu
NUATIUNTEUTER LN SN TUNANTZA9N EIFEUNNEAEARTNIFANNQINA LAY
1IN

v. 5905 warasayaUoundu laun SruiueAdeila¥unisifien maimnuenide nns

UNAUDIUING UATUNAIUANUNAL

L o L ¢ o ¥
LLN‘LNTL!ﬂm%ﬂiillﬂﬂi')’\lﬁlﬂi%ﬂﬂ‘iﬂaﬂq%iLL‘WVIEI‘UiSQ'I‘UTN

1) o o s 4 o % -
WHUNUANMEZNSTNNITENEUISE YA ng Asunnglszantinuseil

o - IEZ Y
AszguAnznIsINTg drnflunainauenidse o oon oo
- P
Rarsananufinii . unndilszintig defieyaToundy
A Y Adtunne
ADIENITUNIT UNAUDNUIRLUNNE
sranting
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
fanssuaduayumMaiaenudse b
iauenudde lunulssguisinie De— De—
" R oo dyuy
su9n wazdediayatoundu un AuouamdseiléiFung
A N1EaNINRUAAE NaiIaWeWISE uazLNAN —

Afuwsine Wikhedenas

5. AuzNssUNSHIEYsTEiuNa Ussneume
bo UsTsuamnssunIsieUszdiung
ol ANNTIUNTUTHIUNAUNUR
.o LAVIYNNS
b ANENITINNISUIBEUNIANGYY
.¢ AMYNITUNTUTLIEUNINTTUIVINTG
SRS} m‘suma@muuwméﬂssﬁwﬂm

A5z

i dnfanIsuUsTluNauNmMEUTEIUIL WU NsdeuNIAvguiuazn1aufuR laun nisaeu

intraining, NM3UsEIuNAUUR, N15UswLiiu 360 degree, N15Us21EU case-based

o 4 L4 o 9 o I Y =
‘Wﬁﬂgﬁingmm"’ﬂﬂ‘liﬁﬂf}ﬂimlﬂﬂﬂﬂiﬁﬂﬂﬂ‘l szamdaomans Tiqwmma‘ws:mqgmm U w&b



lob

discussion, m‘aﬂisLﬁuﬂﬁwg’ﬁ'auﬁaﬂiiu, msUszdiuinuenisunse, nisussfiufanssy
self reflection LLaziﬁ%ayjaaqﬂma‘Jauﬂﬁv AMENTINNITIVING

i, dafvnssuszdiundngns laun mavssifiundngnsned msussidiundngnslaoyly
Utudin miﬂizLﬁuué’ﬂqmﬂmﬁwmiﬁﬂm LLaﬂ‘lf?%@llﬂﬁﬁ?ﬂNﬁJ@Uﬂé’U AYNTIUNNS
WAUVANENT

i, sudunsaeutey vieasnuuImoUsES UM AN TIRIMUA

iv. sufunis eenvesou GHGR) LAZASIIVEEDY AURlASUNEUMNETINTSINETUNaNSE

1904) INYITYUNNYFNARTNILLNYNAUAL TV ING Y

L4 ° v
HAUIUAMENTIUNTITUSSIIUNAUSZIMANEATLWNEUTZIUIU

ununuAMEnssmMs dhelsudiuns nangasunndlszanihuneil

sz sz 1lge Uszgu
y . v EE
fayaaquaoundy v -
HAAT N ALIZNIINNTT ANIENTTNNT ADIENIINNAS ezl Aznssuns - Aansau self
ATUENTTUNITITINNG Asnss Self nsdsuidiv Aansan Self ATUCNITNNNT Massdin reflection
. mAUfTR AUNMANGH]) A
reflection . reflection =) adjiR
madsuiiu 360 tszdnTinmsdAnen  pasilssiiiu 360
degree oyinanisaey  degree
Jul Aug Sep Oct Nov Dec Jan 3} Mar Apr May Jun
¥ -
eonfisenimmn (R
Aufiunsaaudan [
nsszfiundngmesed [—
msdsufiumangmslnefaunisdnm [ —
msszifiuvangmslaefdiudn D
Al - .
sausannsLlszfiung viunauazlifesalaundy [

b.&la #1122N5UHURY

mnefasnssulsyam nesdaenssu Tsmenianszangnat faanmgnmsuichnulnginevsilailena
Bouzoseiiaflounasiauema Inslvdinnuaugassyienisufifou uasnsSoumuniuluisituogiuaussauy
Yoy AnoUTHTL A8 uaginRanssdnms Tasluaududasemainin gineusuannsadoniavod
auly utadenennnseiuinwlufenssuininisnieg lameauesdmiunsuioieulu/ vennarssnisd
Aeamestunisilneusy Snsfivusnuniinnuiuiiaveu nsUfURuegedaiau nsfinrsunaussfuanssaus
uartuivowdnovsumudiseylily afleuwndusesu nmelanmsmiuguatesennnss dmsuansaimeuunuy
Aneusa fnstmunosnamnzaufusumg wasnuilauteumng mussidsuvedsmeivanszasngnan oy
5WfwwmqgLﬂaywivﬁuﬁ'mai’aﬁmﬁt.t.azmi@L.Laai’aamwsum ;;ﬂﬂamu W AnsmsdnwIneIuia MInsvgunwdsedd

n13aniadu veln anufioannidinie sanvieswnmensndalaenes dmseylilu alleunngysedruiu uenaind

o 4 L4 o 9 o I Y =
wangmua:mmmmi’ﬂnauimm‘mﬂﬂi:mmu szamdaomans Tiqwmma‘ws:mqgmm U w&b



oo

finsufuRnuueniansvnIswazaniau a&hqmmsauimsJﬁmumﬁﬂﬁﬁ’ﬁmuuamamiwmﬂmﬁu o LTNBLFOY
Tneadeluiu <o Faluanedun AuUseniAunmean 'vmﬂLﬁuswzLamﬁﬁmummqamﬁu%ﬂﬂ;ﬁﬂmﬁﬂﬁﬁ’amu
Viuft wazUSuszezainraulnza

Tmamsﬁwm%ﬁLL'W‘V]éﬂisﬁwﬁwumﬂauawwwﬁiﬁﬁwﬁﬂm gnsmmuanisineusunaunu IUﬂ‘iﬂjﬁlﬁg
Anousufinsaninifiaiy wu NIAARBAYAT mMsiduthe nMsnaenms n1sgnisendniasdses nsfnyigau
yenuHun1sineusu Wuny Lﬁmmﬂmiéqaamﬁaqéﬁﬂ’mﬁ %Gi"aaﬁmﬁﬂﬁﬂ’amw%mumiﬂﬂamﬂwﬁﬂqmﬂ

luuesniueyar <o vaen1sineust nedalndanenisujuRaunuaisayuisuwnmedseduiulaewasg

Ww1sunsilneusunsunaenisdn1sAnY (N1ANUIN 3.)
D.&b.e #01US

WU sEITuuvazEnausuTanusidundnautiaTIvedlsme 1UIa wnneUseIuIudsindasy Sulkuiouan
13INEIUIEaNTEUING TUANIIUIU @&ooo UM mmouwududeulunsdidurissnislanunginanves
M31¥NTNaAnwIee Inelinnnauuny Rudow Amauwnun1sUuiRnuueniian 51915 kagaInauwny u 9

DYNNYINDLYULAIAUNTNIUAITIDY 9 VoalTsneIuIa uazUsu tiuaudnenmiusziiu Jaz o ASs

Tsmeuanszasngunanduaafundnlunsdanisineusuunmeianizniiainieg Insunneiiwisunisineusy
gppanseuiinzguasnvnUlslanasnia wagruvieivduna) uazueniiansans nenidsameiuialaln
AmaULUL NERay @ Tlus warlasukuamauunulusini o vmnandn laesiuAInauwnuliLAY

©®,0000 UM LAglauUsEa1aINENIUIIYTUNEIUA
o.& oo @IHANTS

#9861

Na S4

—LLW'V]QUizﬁi’wﬁymv!ﬂﬂuuammﬁuai’aﬁmsﬁqﬁ

o. afannisvily Taun sqmm'%auwu Unsused1da 159919115 vetin ﬁmaym anuiieentdne
. @78AN15A1TNITINYINGIVE

m. @IFRNITNONN

swasBuaaiannsnaly

o. LA3DIUUY WmMEUsETULILlnSUERLASE LU

. tnsUszsiunmeysysun Tasuutnsazszy Uane Jo wwanauazned
on. 15997915 Iuiiqwm‘uwaﬁ'ﬁ"wﬁi’mﬁwmmimmgﬂm”aif
—éu’mﬁu’]aﬁ’aﬁm'ﬂﬂsnmmﬂsqwmmawszmqg #u o ezt o
SweTmMIARNANEENEUIa

& osanaUsTamdanAans uasviedidunasdnnsau

. anuileonfdenie

-A5¥8ULaY fitness center NMBNNUNANYILNNY-FUNLMUTE V19N NUNENYILNNE

o 4 L4 o 9 o I Y =
ﬁangﬁi1m:mm@wmﬁnammmmﬂnmmu szamdaomans INW(JWU'IGWS%&NQQLFIEH U w&b



o<

-ANUBDNANAINIYNUINDNA LNNBUTEINUIU

- RIDBNMNAINNDNASRANNTELAYTA

sazdunaiannisainymeua

o. WneUsTS AU an awmmi%ﬁmét,ﬁmhﬂmnmﬂﬂiuﬂ’fg%ﬂaw wavsugnivesaee iy

o, uneUsyauudainnan v mmmﬁaw%‘ﬁﬂéwamqmmsuﬁaﬁﬂmq LLaz%’Umﬁﬁaqaﬁamuwwwé’fgzywﬁm
o unneUsEiUuRUsETudnulsmenunasy wsnduunUnsUssnsuiuinnerieimnsismetuiasiusanile

adlununnYsEideuLarana= Wafnnausuanednd

S1AZBYAFIAANITHINNA

®. NMIINATINBNA LLW'V]éﬂizﬁi’wﬂwunﬂﬂuﬁﬁw'éﬁ%%ﬁ”%’umﬁﬂ Ima%’mﬁagjﬁmas o< Au ol b onasHl

- 91ANTDNYINTIU Fupumdslsameruna

- Waﬁ’ﬂLL‘W‘V]éﬂi%ﬁ?ﬁﬂuU%LimeJVIEJ’]é’EJLLWWETﬁWﬁm;WSzMQQQLﬂgﬂ

. AlyR1EneNn

- mmﬁﬁ%ﬂiﬂﬂéauﬂmqLﬁauaz &oo U

- llimnaglusng ¢oo v Ty oo mnsusnmaRuandlndulunuinisliviuasuaisiinue- Aada

fiauay &€ U

o 4 L4 o 9 o I Y =
ﬁangﬁsuamﬂmmmi’?lﬂammmmﬂﬂszmmu szamdaomans INW(JWU'IGWS%&NQQLFIEH U w&b



log

o.&lo.o NAINTINAVINIUANFATUNNBY LI F1UUsEamMAREAEAT T5aNgUIaNTEaNgINan

NaNssuN1IYINISUEN

1. Morbidity and Mortality Conference (MM) and Monthly Report

Fnquszasn

1. lelvunmeUszs i ware19158 nuiseing warenavedlsaunangou wasn1adeiines
auluiegluaugua

2. ioRsanfinu uanBsunnudadiu wiislesiu wanides werlnnisinulsaunsneeu uas/
vIRaNMAYeINIHLTIn

3. ilelvmssnvigUisensdfianlulumenin TnsUssifiunaainveyaunas oy

an1uil vesUsramanTuIBUIME Taduns ananrusIa $u 7 maadunssiesie
a1 8.45 - 9.30u Funs WieAnsaaveveniey
AWetung
1. dengtodeTinviogtieymwanm luioudy wasasusuedlufoudug Tasduundungulsn
it erla fvun

2, ﬁ’mﬁwu:wwéﬂﬁsﬁi’wﬁyﬂw%Lwaéﬂizﬁi’wﬂwuﬁawﬁaﬁqm Lﬂué‘%ﬂﬂmﬁ@ﬁluﬂ’l‘iLﬁU‘i?US’m%@ﬁJﬂaE;:‘U"JEJ
L‘WIE]Lﬁuaﬁi@‘ﬁlﬂ‘i%ﬁﬂﬂﬁL‘J‘L!US%Lﬁuﬁﬁﬂﬁ’mﬁ’lﬁwiui’lﬁlﬁgu‘]

3. ﬁmﬁmwwéﬂﬁsai’wﬁmmaaLwiazawL%&Juiﬁmmiépg%’uﬁmawgﬂw M%B@W%Wiéﬁ;ﬁéﬁuﬁﬁm%@&
VERMCeTe LLagﬁ’lﬁEJa%L%EJ@‘U%ﬂH’]ﬁJUE]’ImiEjé’%JUQWUE]U conference L‘W'a%w%aa‘gﬂ %auva WaTNRITUN
FEazdLn LLazﬁ’JszTaﬁmsﬁwﬁwmaﬁﬂswmmzﬁmumé’agﬁ%ﬂu%ﬁwLauaiuﬁﬂﬁxsqu

0. InhwvmunngUseiurieunmesssuuiionlafigadaduysuiineulugtaemedy 1oy
Bashuausluiivszy maamunmm’%au%@yaémﬁ] ﬁamﬁqﬂéuLﬁﬂmiﬁﬁ,ﬁw;ﬁmﬁauﬁ%ﬁ%auﬂuﬁﬂﬁwu

5. welwmsausluiissgudulumeanunszdu uazlaniunisndunsesuazisiounsoussns
wnzaudiefndsnarlulnsausslosy

6. WIIN9NMIUTEAUTENEUMBENTE Wavunne syt TngluoygeluiinAnwuwmein iy

2. Case conference

s

'mq'dixaqﬁ
1. ielvgdaeageluiiutaulavesune
2. lwin@nwunme, Extern, Resident waz Staff lumune ns1udenissnu msiuiulse ﬂzgmt,miﬂsgau G
ﬂml,huvlfuLLﬁagﬂaaﬁﬁwauiﬁ]LLaiaxsw Wiowmumamnsuaznsusnsvnge
3. Lﬁ@iﬁmm‘%aumiaaumﬁmﬂm%ﬁﬂLLﬁLwaéUﬁsﬁthmmﬁu’uS]
Anudi ﬁaqﬂizﬂgmwamémauwmé thduns ANAMLUTIAN Hu 7 orsiduwsEResAY
1381 9.30 - 10.30u m"’iu@n% L’?uma‘iﬁﬂsssquﬁmw
BANTUNIT

1. W resident 97 1 w30 2 w38 3 Wuysiuswveyanssuytiewndugsly wasgheimdanoutiiaue

o 4 L4 o 9 o I Y =
ﬁangm1mzmmmmi’ﬂﬂammmmﬂﬂsxinmu szamdaomans INWHWU'IGWS&&NQQLﬂﬁW U w&b



Mo

2. Resident 91 2 w30 3 azduginaue Jsasnasdinw agufianisine nsdufiulse Jywunsngeu wagnis
wnluunuisunarsne lnevihnmsaguussiuiladeugivnsydu

3. TUsEyNUsENeUAlY Staff, Resident, uagtin@nwiunme

3. Topic review

s

'mqﬂixaqﬁ
1. eudunsaeunnmeszsu LLazﬁﬂﬁﬂmLL‘WWéiﬁlmy%’ummgﬁugmLLaxﬂwsﬂﬁﬁ’ﬁﬂWﬁ%’ﬂwﬂiuﬁgﬂa&Jmm
Uszamdasaans
2. fenumuuiulsinisguainuinihsanussamdnemans Tviuadl
3. \ileufuuginuensdeans msaou nslanwuazanuiduiloardwunummeUszs iy
a0l ﬁaqﬂizﬂguwaﬁ%‘mmwé thiuns ananizassn $u 7 mmsiadunsziiesie
nan 8.45 - 9.30u MnTuAns LunsdivssguBug
ABnsaniiunig
1. wwielszduanlsvamdasans Lauaﬁ’muaﬁmﬁuawwié;;@LLa
2. unmoUsysuu Elective 3o Extern Aaavin Topic Review 1 ﬂ%dimﬂLauaﬁa%ﬁlﬁmﬁmmwéé@ua

Qmimmﬁﬂissqmﬂszﬂauma Staff, Resident, Extern LasUNANYILNNY

4. Journal Club
Fnquszasn
1. iilelmummgusziugdnuazannsaaumimarusnnasnusay 4 Alulsismanisuwne
2. felnsdnuiaveditidouaramnsnussfiuaieoniflaniivefivedeesdls feuundet
Wiesls
3. aunsmhanusiilaluussenalalunsquasnuigdisla
annufl vesUssmariuisunme Taiuns anamsusian $u 7 enaadumssiosiv
A1 8.45 - 9.30u ynTuduns vnlufiussyudun
AWty
1. winglsziudugidensenuideisiiauelvenaseny
2. uwngUsshunugiuiaveulmiiauslndu nsvdunarlalaay Tnsnufeenuuiaulavesenunside

aduily 9 wazanuwdelioniuninisinluussenalyiunisidunegensonisguanUae

5. Grand round
Fnquszasn
1. Lﬁaiv’%ﬁqmi@,l,l,a%'ﬂm LLUUENF;TJ@J(%QLLG]I Usedh n13ns19519n1e asn1sesafiuiy nsiHedt wwamenis
$nw1 Evidence-based medicine, Medical ethic m?mm'ﬁﬂ“gau muﬁqmﬁau@LLaﬂJaaau"?ﬂﬂ%w %aﬂﬁgﬂw

auvaziden lnaidoneaiduniielufiunauls 1 se

o 4 L4 o 9 o I Y =
ﬁangﬁi1m:mm@wmﬁnammmmﬂnmmu szamdaomans INW(JWU'IGWS%&NQQLFIEH U w&b



me

2. iielunme Uy dudannsasusuthaugmeg wilslunseduse wavesnariiilunisgua
Snwdhesioll
3. iieluyihefidugeuiinesnts menaulasiufuvesorassunng
anuit votaelu
na 1030 - 11.30u ynfuans Bunsdiivssgufis
AWetung
1 IuwngUszdnnududd 2 e 3 Lﬂugﬁméammﬁ&ﬁammmaﬁ%v‘fmﬁaﬁﬂiw
2. In thAnwunme v resident 971 1 wde 2 Lﬂju;;swi’maﬁﬂiwﬂisi’ﬁ M3ATIITNY
3. Resident U1 3 w30 4 %Lﬂ'u;gaﬁﬂﬁ’]amamsmamﬁ'wﬁu asuiamssnw msaniiulse Joyunsngou uay
nsunlaungtae nevhnmsaguussiuilaigousinnsydu
4. Chief Resident Lﬁuﬁagﬂ LLazIﬁﬂﬁﬂugL%dgﬂiuiiﬂﬁuﬂ

WTIUsTYUUTENOUAIY Staff, Resident, LaTUNANYILNNY

6. Research progresssion

s

'mqﬂixaqﬁ
1. 13'1Laualﬁ'&nﬁ’ummr?nwﬂwmu%’a, aum 159519911358 LATeRReIves uazUnuidy uazasdioiu
%aga Tngenanseivinunauisesiume
2. uwngUsshuuansniveiaue waeuAnvelsns Wlsusudsdumahnuiteesauesla
aaufi ﬁaqﬂizﬂ;uwam’%'mw,wwé Taduns ANAMEUTIAN Hu 7 erPnsLedunsERYsAY
1381 8.45 - 9.30u nﬂﬁ’uﬂﬂg NN o LAoU
Wanduau
1. LLWWéﬂizﬁi’wﬂm‘nﬂvhuﬁ'lLa‘uam’m5131/113’1&11435&11‘127@WW55V13WU
2. o191seRUEnwanuAselusuuii LLagmﬁménﬂviwufauﬁﬁﬁU@LLa

3. MUUASTELIAINISHNaITY Wivane wagnsiauensanely

7. Morning report

s

'mqﬂixaqﬁ
1. Lﬁaiﬁgﬁami@t,t,a%’ﬂmﬁ"’uwi U5t 11575393709M8 aennsasIaLiuia 153898 wuamnsnsinm Gumngﬂ’m
opanden TnesufuefnelueaiiladunsUinuilursuennanims weafiserdn vieinadugoud
poansmsiadulas
2. ielmummeUsssumumndulannsasunmhanugaeg wilslumsefne uazesnamudiulunisgua
%’ﬂm;gﬂamwf?
3. ieluyuheiidugeuiinesnts madadulanufuvesernsguwne
anuit ogaelu
a1 8.30 - 8.45u ynTu unsliivsegufiay

Asaniiunis

o 4 L4 o 9 o I Y =
ﬁangﬁi1m:mm@wmﬁnammmmﬂnmmu szamdaomans INW(JWU'IGWS%&NQQLFIEH U w&b



o

1. Tﬁmmséaﬁuﬁmau Lﬂu&;ﬁaﬂLﬂﬁﬁﬁ]%ﬁ’]m‘iﬁ]ﬁﬂ‘i’]&l

2. IydniSouunng wde resident 34 1 v3e 2 \umvsmeduneUss TR mnsasene

3. Resident U1 3 n3e 4 %Lﬂ'u;gaﬁﬂﬁ’]amamsmamﬁ'm@u asuiamssnw msaniiulse Joyunsngou uay
nsunlaungts Tevhnmsagudssiuilaigousinnssdu

4. Chief Resident Lﬁuﬁagﬂ LLazIﬁﬂﬁﬂugL%dgﬂiuiiﬂﬁuﬂ

WTIUsEYUUTENOUAIY Staff, Resident, LaTUNANYILNNE

NINTSUNINITYINTISWEA

1. Neuro-ortho-PM&R conference
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3. Comprehensive epilepsy conference
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4. Multidisciplinary Team (MDT) Conference: Stroke round
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WANNISVDIARLANERNS
(Principles of Surgery)
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- Metabolic Response to Injury
- Trauma
- Fluid, Electrolyte and Acid-Base Therapy
- Hemostasis, Surgical Bleeding and Transfusion
- Hemodynamics and Hypertension
- Shock
- Cardiac Arrest and Resuscitation
- Surgical Infection
- Antibiotic: Usage and Hazards
- Wound Healing and Wound Care
- Sutures and Implant in Surgery
- Principles of Critical Care
- Basic Principles of Oncology
- Diabetes and Surgery
- Radiotherapy
- Chemotherapy

(Anesthesiology)
LLWMéﬂszﬁwg’mﬁaamam%ﬁﬂﬂﬁyaqﬁmmgﬁuﬁmiuwé’ﬂmiﬁ?}l’ﬂﬂﬁuaﬁ foyel men LmsﬁﬁﬂwzﬂlumiﬁmLﬁammzﬂmiméﬂw
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- mﬂﬁ; Premedication
- Anesthetic Agents and muscle Relaxants
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- Induction
- Anesthetic Drugs and Action
- Monitoring
- Reversal
- mi@LLa;Jﬂ’JwﬁwmmsmumaaU
- ffzymLmiﬂsgauﬁnﬂms%’ﬂmmﬁ foydl
- sl Epidural/ Spinal Anesthesia
- Pain Management
- Neuro critical care
- Perioperative care
- Hemodynamic
- Fluid and electrolytes
- Intensive monitoring
- Neurophysiologic monitoring
- Ventilatory care
- Infection control
- Nutrition care
winansfnesinla
- Endotracheal Intubation
- Spinal Anesthesia
- Local and Regional Anesthesia

- Ventilator Setup

v o o <
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(Basic Surgical Research & Methodology)

v
Aa o a

LLW‘Mgﬂszﬁwﬁwummﬂﬁzmwﬁastam%ﬁ]wTamuaﬂmns&mgasmﬁmﬁm noad mmgﬁuimﬁmﬁumﬁﬁﬂ Lﬂ‘jmmﬂmmg
f;{ﬁuﬂﬁLLWV]Ejflﬁ?ﬁLﬂgﬂuLLﬂaﬂaémaaﬂL’Ja’l Gﬂyaﬁdaﬂh’amimﬁﬁ'amnf]ﬁaQ'uWﬂmaﬁ]uhjmmmémlo;mm Jefimusuduiivvaes gﬁ“]'ﬂ
Lgaﬂéﬂu%@%ﬁﬁﬁﬂiﬂmjﬂuagL%aﬁ@lﬁ: mmmimwﬁ%aaﬂaéwﬂLLaxag‘Umm Amuiule ﬁ'&iﬁﬁmmgﬁugmm&mﬁ%’aLﬁaﬁﬂﬂﬁ’mm
wakAnnamATetunlaes

m3Eiﬂa‘um?hwfﬂs:ﬁﬂuamﬁuﬁﬂm:auﬂsmmi Anousuuaraous anvUszamdaerans uaz/vie s1vinededsyam
FrounmeunsUsznalne %’Usaﬂﬂa%’mmsamwﬁﬂgmsm:gu LﬁaLﬂummﬁugmwwmﬁi&iﬁlmu:wméﬂizﬁwﬂwuﬂi:amﬁaﬂmam% Faay
AsouAquALluomelUd
- Research Questions
- Research Designs
- Research Designs in Natural History and Risk Factor
- Research Designs in Diagnostic Test
- Research Designs in Prevention and Treatment
- Sample Size Determination
- Basic Statistics

- Critical Appraisal etc.
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Clinical Neurology

Part I: Clinical Method of Neurology

Part II: Disorders of Motility

Pain & Other Disorders of Somatic Sensation, Headache & Pain
Disorder of special Senses

Epilepsy & Disorders of Consciousness

Derangement of Intellectual, Behavior and Language

Anxiety and Disorders of Energy, Mood, Emotion, and Autonomic and Endocrine Functions

Part Ill: Growth and Development of the Nervous System and the Neurology of Aging
Part IV: Major Categories of Neurological disease

- Disturbances of CSF circulation

- Intracranial neoplasms

- Non-viral infections

- Viral infections

- Cerebrovascular diseases

- Multiple sclerosis and Allied Demyelinative diseases

- Inherited Metabolic diseases

- Nutritional Deficiency related diseases

- Acquired Metabolic Disorders

- Drugs & Other Chemical agents

- Degenerative diseases

- Developmental diseases

Part V: Disease of the Spinal Cord, Peripheral nerve and Muscle

Part VI: Psychiatric disorders

$987tade, Sedsausnun wazsedsnun

(Diagnostic Neuroradiology, Intervention Neuroradiology and Radiation Therapy)
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5. ﬁﬂ';mgvt,?{mﬁ'uwé’ﬂmsﬁaﬂiﬂ? wAlANI49 Intervention neuroradiology lf;{anN s Ey
o

- Radiology of the skull & spine

- Application of Computed Tomography and Magnetic Resonance Imaging in Neurosurgical disease

- Ultrasonography
- Cerebral angiography

- Basic radiation therapy
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- Application of radiotherapy for neurosurgical disease
- Application of intervention radiology for appropriate neurosurgical disease
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BASIC TOPICS

Neuroanatomy

Neurophysiology

Neuropathology

Neuropharmacology

Neurology

Neuroradiology

GENERAL CLINICAL TOPICS

Fluid, Electrolytes, and Nutrition

General Critical Care

Infection

Practice Management, Legal, and Socioeconomic Issues

NEUROSURGICAL CLINICAL TOPICS

Cerebrovascular Surgery

Neurosurgical Oncology

Neurotrauma and Neurosurgical Critical Care

Pain Management

Pediatric Neurosurgery

Surgery of the Peripheral Nervous System

Spinal Surgery

Stereotactic and Functional Neurosurgery

BASIC TOPICS
NEUROANATOMY

f<{<

UNIT OBJECTIVES Demonstrate knowledge of anatomy that is pertinent to the diagnosis of diseases of the nervous system

and the practice of neurological surgery.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
fullit 2-3:

General
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1. Review the embryological development of the brain, cerebellum, brain stem, glial elements, spinal cord, conus medullaris,
cauda equina, sympathetic and parasympathetic systems and the peripheral nervous system.
2. Discuss the embryologic development of the skull, craniovertebral junction, and spine.

3. Describe and differentiate the different types of neurons.

4. Discuss the microanatomy of the neuron including the:

- cell body

- dendritic process

- axonal process

5. Diagram and describe the microanatomy of the synapse.

6. List the microglial elements and review their microanatomy:

- astrocytes

- oligodendrocytes

- microglia

- ependyma

- choroid epithelium

7. Diagram and describe in detail the carotid and vertebral arteries and their branches which provide blood supply to the face,
scalp, skull, meninges, brain, brain stem, cerebellum, and rostral spinal cord.

8. Discuss in detail the arterial blood supply to the spinal cord. Include in the discussion the spinal and radicular arteries and
the concept of watershed ischemia.

9. Identify and review the venous drainage of the central nervous system.

10. List and identify the bones of the skull.

11. Describe each of the sutures of the skull.

12. Identify each named foramen of the skull and list its contents.

13. Describe the anatomy of the meninges including the:

- dura mater

- arachnoid mater

- pia mater

14. Describe the anatomy of the dura including the falx cerebri and tentorium.

15. Review the layers of the scalp and discuss its innervation.

16. Diagram the cerebral ventricles.

17. Discuss the major arachnoid cisterns.

18. Review the anatomy of the arachnoid villi.

19. Discuss the anatomic correlates pertinent to the production, flow, and reabsorption of cerebrospinal fluid.
20. Identify and describe the gross anatomy of the spine including:

- atlas

- axis

- subaxial cervical vertebrae

- thoracic vertebrae

- lumbar vertebrae

- sacrum

- coccyx

- intervertebral disc complex
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- supporting ligaments of the spine

21. List the muscles related to the skull and spine.

22. Describe the gross anatomy of the neck.

23. Discuss the anatomical basis for the blood-brain barrier in detail.
Central Nervous System

1. Describe the gross anatomy of the brain, brain stem, cerebellum, cranial nerves, and spinal cord in detail.
2. Describe the anatomy of the cerebral cortex in detail including:

- cortical layers

- sensory areas

- motor areas

- prefrontal cortex

- fiber tracts

- calcarine cortex

3. Describe the anatomy of the olfactory pathways, hippocampal formation and amygdala in detail including:

- rhinencephalon

- olfactory pathways

- anterior commissure

- hippocampal formation (including cytoarchitecture)

- amygdala

- limbic system

4. Describe the anatomy of the corpus striatum in detail including:
- striatum

- globus pallidus

- claustrum

- subthalamic region

- striatal afferent and efferent connections

- pallidal afferent and efferent connections

- pallidofugal fiber systems

5. Describe the anatomy of the hypothalmus and pituitary in detail including:
- cytoarchitecture of the hypothalamus

- afferent and efferent connections of the hypothalmus

- supraoptic nuclei and tracts

- hypophysial portal system

- anatomy of the pituitary stalk

- anterior and posterior pituitary

- cellular organization of the anterior pituitary

- hormonally active cells of the hypothalmus and pituitary

6. Describe the anatomy of the diencephalon in detail including:
- midbrain-dienencephalon junction

- caudal diencephalon

- epithalamus

- thalamus (including nuclei)
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- thalamic radiations

- internal capsule

- visual pathways

7. Describe the anatomy of the cerebellum in detail including:
- cerebellar cortex including organization

- deep cerebellar nuclei

- cerebellar connections

- cerebellar peduncles

8. Describe the anatomy of the mesencephalon in detail including:
- superior colliculus

- inferior colliculus

- pretectal region

- posterior commissure

- mesencephalic nuclei

- oculomotor nerve

- tegmentum

- mesencephalic reticular formation

- substantia nigra

- ascending and descending tracts

9. Describe the anatomy of the pons in detail including:

- vestibulocochlear nerve

- facial nerve

- abducens nerve

- trigeminal nerve

- ascending and descending tracts

10. Describe the anatomy of the medulla in detail including:

- olivary nucleus

- medullary reticular formation

- cranial nerves of the medulla

- ascending and descending tracts

11. Review the location and connections of each cranial nerve nuclei- Trace the course of each cranial nerve from nucleus to
end organ termination-

12. Describe the external topography and landmarks of the fourth ventricle-
13. Describe the anatomy of the spinal cord in detail including:
- nuclei and cell groups

- cytoacrchitectural lamination (Rexed laminae)

- somatic and visceral efferent neurons

- posterior horn neurons

- descending tracts

- ascending tracts

- upper and lower motor neurons

- somatotopic organization
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Autonomic Nervous System

1. Distinguish pre- and postganglionic neurons.

2. Describe the sympathetic nervous system.

3. Describe the parasympathitic nervous system.

4. Review the visceral afferent fibers.

5. Describe the structure of the autonomic ganslia.

6. Discuss the central autonomic pathways.

Peripheral Nervous System

1. Differentiate between segmental and peripheral innervation.

2. Diagram the anatomy of the spinal nerve root.

3. Diagram and discuss the cervical, brachial, and lumbosacral plexi.

4. Outline the anatomy of the major peripheral nerves of the upper and lower extremity including:
- axillary

- suprascapular

- median

- ulnar

- radial

- long thoracic

- musculocutaneous

- lateral femoral cutaneous

- femoral

- obturator

- sciatic

- saphenous

- peroneal

- tibial

5. Describe the microanatomy of the peripheral nerves in detail

6. Explain the difference between myelinated and unmyelinated nerves
7. Review the anatomy of the Schwann cell

8. List the peripheral afferent receptors and describe the anatomy of each
9. Segregate peripheral neurons by size and explain the rationale for such a classification scheme-
Muscle

1. Explain the concept of the motor unit.

2. Describe the anatomy of the motor end plate.

3. Describe the microscopic anatomy of striated and smooth muscle.

4. Discuss the subcellular components of muscle.

%‘u‘ﬂﬁ 4:

1. Discuss the clinical presentation in anatomical terms of syndromes of the brain and its coverings including:
- epidural hematoma

- acute subdural hematoma

- chronic subdural hematoma

- subgaleal hematoma
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- injury to innervation of the scalp
2. Discuss the syndromes produced by mass lesions affecting the cranial nerves including:
- suprasellar lesions
- lesion of jugular foramen
- lesion of internal auditory canal
- lesions or distortion at the incisura
. Review the expected effects of stroke or mass lesion at different locations within the brain stem and cerebellum.

. List the expected effects of destructive lesions in the basal ganglia and cerebellum.

3
a4
5. Describe the expected effects of ischemic or destructive lesions of the white matter tracts of the cerebrum.
6. Discuss the expected effect of destructive lesions of specific regions of the cerebral cortex.

7. Review the clinical presentation of strokes in the distribution of the supratentorial cerebral blood vessels.

8. Discuss the relationship of the spinal nerves to the vertebral level of exit.

9. Diagram the structures comprising the boundaries of the spinal neural foramina.

10. Discuss the clinical manifestation of injury for each of the major peripheral nerves.

11. Describe the anatomy and presentation of common entrapment syndromes of peripheral nerves including:

- thoracic outlet syndrome

- carpal tunnel syndrome

- ulnar nerve entrapment syndrome at wrist and elbow

- anterior interosseous syndrome

- posterior interosseous syndrome

- meralgia paresthetica

- peroneal nerve palsy

- tarsal tunnel syndrome

12. Describe the surgical exposure of common peripheral nerve entrapments including:

- carpal tunnel

- ulnar nerve at elbow

- ulnar nerve at wrist

- lateral femoral cutaneous nerve

- peroneal nerve

13. Discuss the clinical presentation and neurological deficits associated with common lesions of and injuries to the spinal
cord and nerve roots.

COMPETENCY-BASED PERFORMANCE OBJECTIVES:

%‘u‘ﬂﬁ 4:

1. Identify at the time of surgery:

- occipital artery

- superficial temporal artery

- frontalis muscle

- pterion

- inion

- asterion

- coronal suture

- sagittal suture
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- middle meningeal artery

- sagittal sinus

- transverse sinus

- foramen rotundum

- foramen ovale

- foramen spinosum

- superior orbital fissure

- jugular foramen

- internal auditory canal

- superior sagittal sinus

- sigmoid sinus

- incisura

- each cranial nerve

- each named cerebral artery and vein
- components of the brain stem

- named structures on the floor of the fourth ventricle
- Foramina of Magendie and Luschka
- cerebral peduncles

- components of the cerebellum

- cerebellar tonsils

- brachium cerebelli

- vermis

- major supratentorial gyri

- supratentorial lobes

- sylvian fissure

- central sulcus

2. Identify at the time of surgery structures visible in the lateral ventricles including:
- Foramen of Monro

- fornix

- caudate

- thalamus

- choroidal fissure

- named veins

- glomus of the choroid plexus

- hippocampus

3. Identify the parts of the vertebral column, spinal cord, and nerve roots at the time of surgery including:
- spinous process

- lamina

- superior facet

- inferior facet

- pedicle

- pars interarticularis
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- uncovertebral joint

- neural foramen and nerve root

- nerve root ganglion

- disc space

- vertebral artery

- dorsal column and lateral column of spinal cord

- intradural afferent and efferent rootlets

NEUROPHYSIOLOGY
UNIT OBJECTIVES
Demonstrate knowledge of physiology that is pertinent to the understanding of neurological disease.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
$udi 2-3 uag 2udi 4
1. Review the basic biology of the nerves including:
- synthesis and movement of proteins in the nerve
- membrane potential and membrane properties
- ion channels
- generation and conduction of an action potential
2. Discuss synaptic transmission including:
- types of synaptic transmission
- transmitter release
- nerve-muscle transmission
- chemical messengers
- direct gated receptors
- second messenger linked receptors
3. Describe the physiology of the sensory systems including:
- sensory receptor physiology
- anatomy of somatic sensory system
- coding of modality specific sensory information
- pain and analgesia
- cortical integration of sensory perception
- visual system
processing of information in the retina
processing of vision in the central visual pathways
columnar units of visual cortex
processing in the geniculate nucleus
Visual perception of motion and form.
- auditory system. Within this description review the processing of hearing in the cochlea and the central auditory pathways.
- olfaction and taste
4. Discuss the physiology of the motor system including:

- mechanisms of muscle contraction
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- muscle receptors, spinal reflexes

- spinal reflexes concerned with position

- brain stem reflexes controlling motion

- vestibular nuclei control of movement and posture

- red nucleus control of movement

- cortical control of movement

- cerebellar control of movement

regional and cellular organization of the cerebellum

functional divisions of the cerebellum

the role of the cerebellum in planning movement

- basal ganglia

the anatomy of basal ganglia pathways

neural transmitters in the circuits within the basal ganglia

- thalamus

5. Describe the attributes of the autonomic nervous system including both the sympathetic and parasympathetic systems.
6. Review the physiological basis of arousal and emotion. Include within this review the:
- noradrenergic systems

- limbic system. Include within this review the physiologic basis for emotion and memory
- sleeping and sleep states

- reticular activating system

7. Describe the higher cortical functions including:

- anatomy of language

- function of association cortex

8. Describe the physiological basis for cerebrospinal fluid production and reabsorption.
9. Review the physiological control of the cerebral vasculature.

10. Discuss, in detail, the physiology of the hypothalamus and pituitary, particularly as related to endocrinology.

NEUROPATHOLOGY
UNIT OBJECTIVES

blo

Demonstrate knowledge of neuropathology that is pertinent to the diagnosis of diseases of the nervous system and practice

of neurological surgery.

COMPETENCY-BASED KNOWLEDGE OBJECTIVES:

ﬂq?uﬂﬁ 4.

General Neuropathology

1. Describe the techniques available for examination of surgical specimens from central nervous system, peripheral nervous

system, skeletal muscle, pineal and pituitary.

2. Review the use of standard chromatic, histochemical and selected immunohistochemical stains employed in the evaluation

of surgical specimens from the central nervous system, peripheral nervous system, skeletal muscle, pineal and pituitary.

3. List the techniques available for morphological examination of cerebrospinal fluid and the abnormalities observed in

cerebrospinal fluid from patients with meningeal carcinomatosis, meningeal lymphomatosis, pyogenic meningitis and aseptic

meningitis.
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Central Nervous System

1. Describe the gross and histopathological features and, when applicable, the genetic basis of the following congenital and
perinatal disorders:

- encephaloceles and cranial meningoceles

- myelomeningoceles and meningoceles

- hydromyelia

- diastematomyelia and diplomyelia

- syringomyelia and syringobulbia

- Chiari I malformation

- Chiari Il malformation

- Dandy-Walker malformation

- arachnoid cysts

- porencephaly

- aqueductal stenosis

- subependymal germinal matrix hemorrhages

- posthemorrhagic hydrocephalus

- periventricular leukomalacia (white matter infarcts)

2. Describe the gross and histopathological features and characteristics of the causative agents of the following infectious
diseases:

- cranial and spinal epidural abscesses

- cranial and spinal subdural abscesses

- pyogenic bacterial meningitis and ventriculitis

- brain abscesses

- tuberculous meningitis and tuberculomas

- central nervous system sarcoidosis

- central nervous system cryptococcosis

- central nervous system

- central nervous system toxoplasmosis

- central nervous system cysticercosis

- Herpes simplex encephalitis

- central nervous system HIV infections

- central nervous system cytomegalovirus infection

3. Describe the gross and histopathological features of the following vascular lesions:
- acute, subacute, and remote infarcts

- border zone and watershed infarcts

- manifestations of embolic infarcts including those secondary to atheromatous embolization and embolization from
extracoporeal pumps

- vasculitis including temporal arteritis, primary central nervous system vasculitis, granulomatous angiitis, and Wegener's
granulomatosis

- moyamoya

- hypertensive intracerebral hemorrhages

- lobar intracerebral hemorrhages
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- amyloid angiopathy

- malformations including arteriovenous malformations, cavernous angiomas, venous angioma and capillary telangiectases
- Vein of Galen "aneurysms"

- saccular aneurysms

- infectious ("mycotic") aneurysms

- giant aneurysms

- traumatic and dissecting aneurysms

- venous and dural sinus occlusive disease

- vascular malformations of the spinal cord

- spinal cord infarcts

4. Describe the gross and histopathological features of the following traumatic lesions:
- skull fractures

- entrance and exit gunshot wounds of the skull

- gunshot wounds of the brain including internal ricochet

- epidural hematomas

- acute subdural hematomas

- chronic subdural hematomas

- recent and remote cerebral contusions

- traumatic intraparenchymal hemorrhages

- diffuse axonal injury

- traumatic cranial nerve injuries

- spinal cord injuries

- cerebral herniation syndromes

- fat embolization

- central nervous system trauma in infancy

- central nervous system radiation injuries

- manifestations of prior surgical intervention

5. Describe the gross and histopathological features and, when applicable, the metabolic basis for the following intoxications
and deficiency states:

- hypoxic-anoxic encephalopathy

- carbon monoxide intoxication

- ethanol intoxication

- alcoholic cerebellar degeneration

- central pontine myelinolysis

- CNS complications of diagnostic agents including contrast material
- CNS complications of antimicrobial therapy

- CNS complications of antineoplastic therapy

- CNS complications of "street drugs"

- Wernicke's encephalopathy and thiamine deficiency

- Subacute combined degeneration and B12 deficiency

6. Describe the gross and histopathological features of the following demyelinating diseases:

- multiple sclerosis
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- progressive multifocal leukoencephalopathy

- HIV vacuolar myelopathy

- postinfectious encephalomyelitis

7. Describe the gross and histopathological features and the metabolic basis for the following leukodystrophies:
- adrenoleukodystrophy and adrenomyeloneuropathy

- Krabbe's disease

- metachromatic leukodystrophy

8. Describe the gross and histopathological features and, when applicable, the genetic basis for the following dementias and
degenerations:

- Alzheimer's disease including familial forms

- vascular dementia including Binswanger's disease and cerebral autosomal dominant arteriopathy (CADASIL)

- Pick's disease

- other fronto-temporal dementias

- Creutzfeldt-Jacob disease and other prion diseases

- Parkinson's disease

- diffuse Lewy body disease

- Huntington's disease

- amyotrophic lateral sclerosis

- paraneoplastic degenerative diseases

9. Describe the gross and histopathological features and, when applicable, the biochemical and genetic basis for the following
metabolic diseases:

- Wilson's disease

- Tay Sachs disease and other GM-2 gangliosidoses

- neuronal ceroid-lipofuscinoses

- hepatic encephalopathy

- Reye's syndrome

10. stopathological features and, when applicable, the grading criteria for the following central nervous system neoplasms:
- diffuse fibrillary astrocytomas

- gemistocytic astrocytomas

- anaplastic astrocytomas

- glioblastoma multiforme including giant cell glioblastoma and gliosarcomas

- pilocytic astrocytomas including cerebellar, diencephalic, dorsal exophytic pontine, and cerebral pilocytic astrocytomas
- subependymal giant cell astrocytomas

- pleomorphic xanthoastrocytoma

- oligodendrogliomas including anaplastic oligodendrogliomas and mixed oligoastrocytomas

- ependymomas including myxopapillary ependymomas

- subependymomas

- choroid plexus tumors

- colloid cysts

- gliomatosis cerebri

- gangliocytomas and gangliogliomas

- dysembryoplastic neuroepithelial neoplasms
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- central neurocytomas

- medulloblastomas

- atypical teratoid/rhabdoid tumors

- primitive neuroectodermal tumors and cerebral neuroblastomas

- olfactory neuroblastoma

- spinal paragangliomas

- meningiomas including meningothelial (syncytial) fibrous, transitional, psammomatous, angiomatous, and papillary
meningiomas

- anaplastic and malignant meningiomas

- meningeal hemangiopericytomas

- other meningeal mesenchymal tumors

- meningeal melanomatosis and melanomas

- hemangioblastomas

- lipomas

- primary central nervous system lymphomas

- metastatic carcinomas including leptomeningeal carcinomatosis

- teratomas

- dermoids and epidermoids

- schwannomas including acoustic neurinomas or vestibular schwannomas, schwannomas of other cranial nerves, and spinal
root schwannomas

11. Describe the gross and histopathological features and the genetic basis for the following tumor syndromes:
- Neurofibromatosis type 1

- Neurofibromatosis type 2

- von Hippel-Lindau syndrome

- Tuberous sclerosis

- Cowden syndrome

- Turcot syndrome

Peripheral Nervous System

1. Describe the gross and histopathological features and, when applicable, the genetic and biochemical basis for the following
disorders of peripheral nerves:

- compressive and traumatic neuropathies

- leprosy

- diabetic and uremic neuropathy

- Charcot-Marie-Tooth disease

- Guillain-Barre syndrome

- sympathetic dystrophy

2. Describe the gross and histopathological features of the following neoplastic and tumorous disorders of peripheral nerves:
- peripheral schwannoma

- neurofibromas

- malignant peripheral nerve sheath tumors

- spinal root and peripheral nerve root cysts

Pituitary and Pineal
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1. Describe the gross and histopathological features of the following pituitary conditions:
- pituitary adenomas including null cell adenomas, growth hormone secreting adenomas, prolactin secreting adenomas, ACTH
secreting adenomas, and oncocytomas

- craniopharyngiomas including adamantinomatous and squamopapillary craniopharyngiomas
- Rathke pouch (cleft) cysts

- pituitary involvement by metastatic neoplasms

- lymphocytic hypophysitis

- pituitary infarcts including pituitary "apoplexy”

- pituitary lesions resulting from closed head trauma

- empty sella syndromes

2. Describe the gross and histopathological features of the following lesions of the pineal:
- germinomas

- teratomas and embryonal carcinomas

- pineoblastomas and pineocytomas

- metastatic carcinoma

Skull and Spine (including intervertebral discs)

1. Describe the gross and histopathological features of the following disorders of the skull:
- dermoids and epidermoids

- hemangiomas

- osteomas

- chordomas

- solitary and multifocal eosinophilic granuloma

- Paget's disease including secondary osteosarcoma

- metastatic carcinomas

- plasmacytoma including myeloma

2. Describe the gross and histopathological features of the following disorders of the spine and intervertebral discs:
- herniated intervertebral discs

- pyrophosphate disease including involvement of ligamentum flavum

- tumoral calcinosis

- hemangiomas

- chordomas

- eosinophilic granulomas

- metastatic carcinomas including epidural metastases

- plasmacytoma including myeloma

- lymphomas

- primary bone tumors

- spinal osteomyelitis including tuberculous and fungal spinal osteomyelitis

Eye and Orbit

1. Describe the gross and histopathological features of the following ocular lesions:

- retinoblastomas

- ocular melanomas

2. Describe the gross and histopathological features of the following orbital lesions:
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- optic nerve gliomas

- optic nerve meningiomas

- orbital lymphomas and pseudotumors

- orbital metastases

Miscellaneous

1. List the gross and histopathological features found in temporal lobectomy and cerebral hemispherectomy specimens
removed during epilepsy surgery.

2. Review the gross, histopathological, and cytopathological features that can be observed in shunt revision specimens.
3. Describe the gross, histopathological, and cytopathological features that can be observed with indwelling pump and
intrathecal catheter specimens.

4. Cite the techniques for examination of foreign objects removed from the nervous system and the need for documentation
of chain of custody when of potential legal significance.

5. Describe the histopathological features of myotonic dystrophy and central core myopathy and list the potential

implications of these diseases with regard to adverse anesthetic reactions including development of malignant hyperthermia.

NEUROPHARMACOLOGY
UNIT OBJECTIVES
Demonstrate knowledge of pharmacology that is pertinent to the treatment of neurological disorders and diseases which
affect the nervous system.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
Fudil 2-3;
1. Review basic cellular neurotransmission. In the course of this review discuss:
- the synapse
- membrane potentials
- ion pumps
- ion channels
- transmitter secretion
- transmitter identification
2. Define and discuss receptors and receptor pharmacodynamics including:
- receptor classification
- receptor identification
- dose response curves
- agonists and antagonists
- receptor modulation
3. Discuss the neurotransmitter acetylcholine in detail. Include within the context of the discussion:
- cholinergic receptor classification
- functional aspects of cholinergic receptors
- synthesis, storage, and release of acetylcholine
4. Discuss the catecholamine neurotransmitters (norepinephrine and dopamine) in detail. Include within the context of the
discussion:

- biosynthesis of catecholamines
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- storage and release of catecholamines
- anatomy of catecholamine receptors
- adrenergic receptors
- dopaminergic receptors
5. Discuss the neurotransmitter serotonin in detail. Include within the context of the discussion:
- anatomy of serotonin receptors
- biosynthesis, storage and release of serotonin
- sub-types of serotonin receptors
6. Discuss the neurotransmitter glutamate in detail. Include within the context of the discussion
- biosynthesis, storage and release of glutamate
- ionotropic glutamate receptors
-NMDA receptors and subunits
-non-NMDA receptors and subunits
- metabotropic glutamate receptors
Group | metabotropic receptors and subunits
Group Il metabotropic receptors and subunits
Group Il metabotropic receptors and subunits
- role in neurological disorders
7. Discuss the neurotransmitters GABA and glycine in detail.
- synthesis, uptake, and release
- physiology and pharmacology
- clinically relevant agonists and antagonists of GABA and glycine receptors
8. Discuss the peptide neurotransmitters.

9. Describe the pharmacology of each of the drugs used to treat neurological disorders.

NEUROLOGY
UNIT OBJECTIVES
Demonstrate an understanding of the neurologic examination, diagnostic neurologic testing, neurologic diseases and their
treatment.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
$udi 2-3 uag 2udi 4
1. Discuss electroencephalography. Recognize normal and abnormal EEG patterns. Identify specific epileptic conditions by EEG
findings.
2. Describe the principles of sensory evoked potential testing (SEPs). Discuss how SEPs may be useful diagnostically.
3. List the indications for using intraoperative SEP monitoring and describe in detail how the procedure may be performed.
4. Describe the principles of visual evoked potential testing (VEPs). Discuss how VEPs may be useful diagnostically.
5. Describe the principles of motor evoked potential testing (MEPs). Discuss how MEPs may be useful diagnostically.
6. List the indications for using intraoperative MEP monitoring and describe in detail how the procedure may be performed.
7. Discuss electromyographic (EMG) testing in detail. Describe how the testing is performed and review the diagnostic
capabilities of EMG testing. Describe the EMG changes associated with neuromuscular pathology.

8. List the indications for using intraoperative EMG testing and describe in detail how the procedure may be performed.
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9. Discuss nerve conduction velocity (NCV) testing in detail. Describe how the testing is performed and review its diagnostic
capabilities. List the transmission velocities of the major nerves. Describe NCV changes observed in neuropathy.

10. Define delirium and dementia. List the differential diagnoses for each.

11. Define and discuss coma and altered states of consciousness.

12. Describe the evaluation of a patient with syncope.

13. Describe the etiology and pathogenesis of cerebrovascular disease.

14. Review the clinical presentation and discuss the radiographic evaluation, clinical evaluation, and management of the
following:

- transient ischemic attacks

- cerebral infarction

- cerebral and cerebellar hemorrhage

- subarachnoid hemorrhage

- venous infarction

15. Identify the primary causes of stroke in the pediatric population.

16. Comprehensively discuss the etiology, clinical presentation, diagnostic evaluation, and management of cerebral vasculitis.
17. Differentiate between basal occlusive disease with and without telangiectasia. Review the prognosis and treatment options
for each.

18. Describe the acute and chronic effects of ionizing radiation on the central nervous system.

19. Review the diagnosis and management of pseudotumor cerebri.

20. Discuss the diagnosis and management of normal pressure hydrocephalus.

21. Discuss the management of hyperosmolar hyperglycemic nonketotic diabetic coma.

22. Review the neurological manifestations of altitude sickness.

23 List the neurological manifestations of decompression sickness.

24. Describe autism.

25. Review the general topic of chromosomal abnormalities as they may relate to the central nervous system including
etiology, inheritance patterns, penetrance, and laboratory diagnosis.

26. List the major syndromes characterized by obesity and hypogonadism, including Prader-Willi syndrome.

27. Discuss agenesis of the corpus callosum.

28. Discuss anencephaly, microencephaly, and megalencephaly.

29. List the major disorders of amino acid and purine metabolism. Discuss the neurological manifestations of each.

30. Review each of the major storage diseases including:

- GM1-Gangliosidoses

- GMz-Gangliosidoses

- Fabry disease

- Gaucher disease

- Niemann-Pick disease

- Farber disease

- Wolman disease

- Refsum disease

- Cerebrotendinous Xanthomatosis

- Neuronal ceroid lipofuscinoses

31. Review each of the major leukodystrophies including:
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- Krabbe leukodystrophy

- metachromatic leukodystrophy

- X-linked leukodystrophies with and without adrenal involvement.

32. Review each of the major mucopolysaccharidoses including:

- Hurler syndrome (MPS IH)

- Hunter syndrome (MPS 1I)

- Sanfilippo syndrome (MPS III)

- Morquio syndrome (MPS IV)

- Maroteaux-Lamy syndrome (MPS VI)

33. Review the disorders of carbohydrate metabolism including:

- glycogen storage diseases

- Lafora disease and other polyglucosan storage diseases

34. Discuss hyperammonemia as it relates to neurological dysfunction.

35. Discuss adrenoleukodystrophy as it relates to neurological dysfunction including Reye's syndrome.
36. Review the major syndromes of dysfunctional copper metabolism including:

- hepatolenticular degeneration (Wilson disease)

- trichopoliodystrophy (Menkes' syndrome)

37. Review the pathogenesis, clinical presentation, diagnosis, and treatment of acute intermittent porphyria. List drugs to avoid
in patients with porphyria (i.e., sulfa drugs, etc.).

38. Review the pathogenesis, clinical presentation, diagnosis, and treatment of abetalipoproteinemia.
39. orders associated with xeroderma pigmentosum.

40. List the major cerebral degenerative disorders of childhood including:

- progressive sclerosing poliodystrophy

- spongy degeneration

- infantile neuraxonal dystrophy

- Hallervorden-Spatz disease

- Pelizaeus-Merzbacher disease

- Alexander disease

- Cockayne syndrome

- peroxisomal diseases

- Leigh disease

41. Review in detail the major neurocutaneous disorders including:

- neurofibromatosis, Type 1 and Type 2

- encephalotrigeminal angiomatosis

- incontinentia pigmenti

- tuberous sclerosis

42. Discuss Leber Herditary Optic Atrophy.

43. Review the salient features of progressive external ophthalmoplegia.

44. Define peripheral neuropathy, polyneuropathy, mononeuropathy, mononeuropathy multiplex, and neuritis.
45. Review the major inherited neuropathies including:

- peroneal muscle atrophy
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- Dejerine-Sottas disease

- Refsum disease

- hereditary sensory neuropathy

- porphyric neuropathy

46. Discuss the etiology, clinical presentation, diagnosis, treatment, and prognosis of Guillain-Barre syndrome.
47. List the major acquired neuropathies other than Guillain-Barre syndrome including:
- chronic demyelinating polyneuritis

- acute and chronic idiopathic sensory neuropathy

- acute pandysautonomia

- tick paralysis

- brachial neuropathy (neuralgic amyotrophy)

- radiation neuropathy

- cold neuropathy

- cryoglobin neuropathy

- diabetic neuropathy

- hypothyroid neuropathy

- acromegalic neuropathy

- vasculitic neuropathy

- uremic neuropathy

- hepatic neuropathy

- infectious neuropathies

- leprosy

- acquired immunodeficiency virus

- Lyme

- herpes zoster

- sarcoid neuropathy

- paraneoplastic neuropathy

- amyloid neuropathy

- polyneuropathy associated with plasma cell dyscrasia
- polyneuropathy associated with dietary deficiencies
- neuropathy induced by metals

- arsenic

- lead

- mercury

- thallium

- drug-induced neuropathy

- neuropathy produced by aliphatic chemicals

48. Discuss the major hereditary ataxias including:

- Friedreich ataxia

- Levy-Roussy syndrome
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- hereditary cerebellar ataxia

49.

Review the major noninherited forms of cerebellar ataxia including:

- acute cerebellar ataxia in children

- ataxia telangiectasia

- Marinesco-Sjogren syndrome

- Ramsay-Hunt syndrome

- Joseph disease

50.

Discuss the pathophysiology, clinical presentation, treatment, and prognosis of Alzheimer's disease, Pick disease, and

diffuse Lewy body disease.

51.
52.

Define hemichorea and hemiballismus.

Review the pathophysiology, clinical presentation, treatment, and prognosis of Syndenham chorea, Huntington's disease,

and senile chorea.

53.
54.
55.
56.
57.
58.
59.
60.
61.

Define myoclonus.

Review Tourette's syndrome.

Review the major general and focal dystonic conditions.

Define benign essential tremor.

Discuss the pathophysiology, clinical presentation, diagnosis, treatments and prognosis of Parkinsonism in detail.
Define progressive supranuclear palsy.

Review the pathophysiology, clinical presentation, diagnosis, and treatment of tardive dyskinesia.

Discuss hereditary spastic paraplegia.

List the major generalized and focal forms of spinal muscular atrophy including:

- Wernig-Hoffmann disease

- Kugelberg-Welander syndrome

- benign focal amyotrophy

62.
63.
64.

Describe the pathophysiology and neurological manifestations of poliomyelitis.
Review the pathophysiology, clinical presentation, diagnosis, treatment, and prognosis of amyotrophic lateral sclerosis.

Review the pathophysiology, clinical presentation, diagnosis, treatment, and prognosis of subacute combined degeneration

of the spinal cord.

65.

Review the pathophysiology, clinical presentation, diagnosis, treatment, and prognosis of juvenile and adult myasthenia

gravis.

66.
67.

Review the pathophysiology, clinical presentation, diagnosis, treatment, and prognosis of botulism.

Review the common muscular dystrophies including:

- Duchenne muscular dystrophy

- fascioscapulohumeral muscular dystrophy

- myotonic muscular dystrophy

- myotonia congenita

- congenital muscular dystrophy

68.

Review the major periodic paralysis syndromes including:

- familial periodic paralysis

- hypokalemic periodic paralysis

- hyperkalemic periodic paralysis
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- paramyotonia congenita

69. Discuss polymyositis.

70. Review the epidemiology, pathophysiology, clinical presentation, diagnosis, treatment, and prognosis of multiple sclerosis.
71. Define Marchiafava-Bignami disease.

72. Review central pontine myelinolysis in detail.

73. Discuss multiple system atrophy.

74. Review the pathophysiology, clinical presentation, diagnosis, treatment, and prognosis of migraine headaches.

75. Discuss the diagnosis and management of non-migrainous headache syndromes.

76. Review the pathophysiology, clinical presentation, diagnosis, treatment, and prognosis of the common epileptic disorders
in detail.

77. Define status epilepticus and discuss the medical treatment of same.

78. Describe the neurological implications of the common collagen-vascular diseases.

79. Describe the neurological implications of alcoholism.

80. Discuss the neurological aspects of pregnancy.

81. Review malignant hyperthermia.

NEURORADIOLOGY
UNIT OBJECTIVES
Demonstrate an understanding of neuroradiological imaging and interventions as they specifically relate to neurosurgical
patients.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
fullit 2-3:
1. Describe the precautions which should be taken when performing radiologic examinations.
2. Identify the normal anatomical structures of the skull on antero-posterior, lateral, Towne, and submental vertex
radiographs.
. List the indications for carotid and cerebral angiography.
. Review the potential complications to intravenous contrast agents and discuss the management of same.
. Identify the major arteries and veins of the neck and brain on angiograms.
. Describe the concepts of computerized tomographic (CT) scanning.

. Identify the normal anatomical structures of the scalp, skull, dura, brain, and cranial vasculature on CT scans.

o N o AW

. Describe the concepts of magnetic resonance (MR) scanning. Review the various imaging sequences which may be
obtained.

9. Identify the normal anatomical structures of the scalp, skull, dura, brain, and cranial vasculature on MR scans.
10. Recognize common traumatic injuries which may be detected by skull radiographs including:

- linear skull fractures

- depressed skull fractures

- pneumocephalus

- foreign bodies

11. Recognize common pathologic conditions which may be detected by skull radiographs including:

- neoplasms

- fibrous dysplasia

- congenital bone diseases
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- metabolic bone disorders

- infections

12. Recognize common traumatic injuries which may be detected by head CT including:
- skull fractures

- pneumocephalus

- intracranial hematomas

- epidural

- acute subdural

- chronic subdural

- intraparenchymal

- intraventricular

- cerebral contusions

- subarachnoid hemorrhage

- foreign bodies

13. Recognize common pathologic conditions which may be detected by head CT including:
- ischemic infarction

- venous infarction

- hydrocephalus

- cysts

- tumors

- cerebral edema

- infections

- congenital abnormalities

- infections

14. Recognize common traumatic injuries which may be detected by head MR scans including:
- pneumocephalus

- intracranial hematomas

- epidural

- acute subdural

- chronic subdural

- intraparenchymal

- intraventricular

- cerebral contusions

- diffuse axonal injury

15. Recognize common pathologic conditions which may be detected by head MR scans including:
- ischemic infarction

- venous infarction

- hydrocephalus

- cysts

- tumors
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- cerebral edema

- vascular occlusions

- infections

- congenital abnormalities

16. Identify the normal anatomical structures of the craniovertebral junction on plain radiographs.
17. Review the radiographic diagnoses of platybasia and cranial settling.

18. Describe the plain radiographic findings of common traumatic injuries to the craniovertebral junction including:
- occipital condyle fractures

- atlanto-occipital dislocation

- Jefferson fractures

- posterior atlas fractures

- dens fractures

- axis body fractures

- hangman's fracture

- atlas and axis facet fractures

- atlanto-axial rotatory dislocation

19. Distinguish between orthotropic and dystropic os odontoideum.

20. Describe the common congenital abnormalities of the craniovertebral junction.

21. Recognize common spinal congenital abnormalities on plain radiographs.

22. Recognize common spinal traumatic injuries which may be detected by plain radiographs including:
- vertebral body fractures

- facet fractures and dislocations

- posterior element fractures

- transverse process fractures

- vertebral subluxation/dislocation

23. Recognize common spinal degenerative conditions which may be detected by plain radiographs.
24. Discuss the indications for CT and MR scanning of the spine in the setting of trauma.

25. Describe the CT scan appearance of each of the traumatic spinal lesions previously listed.

26. Describe the MR scan appearance of:

- spinal lisament injury

- traumatic disc herniation

- spinal cord contusion

- spinal epidural hematoma

27. Recognize common spinal degenerative conditions which may be detected by MR including:

- disc degeneration

- disc herniation

- degenerative spinal stenosis

- facet hypertrophy

- osteophyte formation

- foraminal stenosis
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- degenerative spondylolisthesis

- degenerative scoliosis

- ossification of the posterior longitudinal ligament

28. Identify spinal and spinal cord tumors on CT and MR scans.

29. Discuss the indications for spinal myelography.

30. Review the indications for spinal angiography.

31. Discuss the use of both the radiographic contrast and radionuclide shuntogram in evaluating neurosurgical patients.
%‘u‘ﬂﬁ 4:

1. Identify the common carotid and vertebral circulation congenital variants on angiograms.

2. Recognize intracranial aneurysms on angiograms.

3. Identify and characterize intracranial vascular malformations on angiograms. Recognize:

- arteriovenous malformations

- venous angiomas

- arteriovenous fistula

- feeding vessels

- draining veins

- associated aneurysms

- degree of shunting

4. Discuss the angiographic evaluation of carotid and vertebral disease.

5. Review the role of MR angiography and venography in the evaluation of cerebrovascular disease, neoplasms, and trauma.
6. Describe the radiological evaluation of CNS vasculitis.

7. Describe the radiological evaluation of spinal vascular malformations.

8. Discuss the role of myelography in the evaluation of neurosurgical patients.

9. Discuss the radiological evaluation of suspected CNS and spinal infection.

10. Review MR neurography.

11. Describe the appearance of peripheral nerve tumors on MR scans.

12. Revie the role of radionuclide scans in the evaluation of patients with suspected cranial and spinal disease.
13. Discuss the use of intraoperative radiographs and fluoroscopy.

14. List the indications for CT- and MR-guided biopsies.

15. Describe the concepts of ultrasonography.

16. Review the findings of normal and abnormal neonatal cranial ultrasound.

17. Review the findings of normal and abnormal carotid ultrasounds.

18. Discuss the use of transcranial doppler ultrasonography in the management of patients with subarachnoid hemorrhage,
trauma, and occlusive vascular disease.

%‘u‘ﬂﬁ 5:

1. Review the indications for interventional endovascular therapies for:

- aneurysms

- vasospasm

- cranial vascular malformations

- spinal vascular malformations

- tumor embolization
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- carotid and vertebral stenosis

- carotid and vertebral dissection

2. Describe the indications and techniques of endovascular trial occlusions.

3. Review the role of quantitative cerebral blood flow studies in the management of neurosurgical patients.
4. Describe the concepts of positron emission tomography. Review the indications for obtaining such scans.
5. Describe the concepts of functional MR imaging. Review the indications for obtaining such scans.

6. Describe the concepts of MR spectroscopy. Review the indications for obtaining such evaluations in neurosurgical patients.
7. Discuss the indications and technique of discography. Describe the procedure.

8. Discuss the indications for percutaneous vertebroplasty. Describe the procedure.

COMPETENCY-BASED KNOWLEDGE OBJECTIVES:

Fudi 2-3:

1. Order appropriate radiological evaluations in a timely fashion.

2. Complete radiological requisitions properly.

3. Demonstrate the ability to accurately interpret the radiographic studies of trauma patients.

%‘u‘ﬂﬁ 4:

1. Demonstrate the ability to accurately interpret carotid and vertebral angiograms.

2. Demonstrate the ability to accurately interpret spinal angiograms.

3. Demonstrate the ability to accurately interpret spinal myelograms and post-myelogram CT scans.

4. Demonstrate the ability to accurately interpret cranial and spinal CT and MR scans of nontraumatic lesions.
%‘u‘ﬂﬁ 5:

1. Demonstrate the ability to accurately interpret radiological examinations of neurosurgical patients.

2. Demonstrate the ability to use intraoperative ultrasonography.

GENERAL CLINICAL TOPICS

FLUIDS, ELECTROLYTES, AND NUTRITION
UNIT OBJECTIVES
Demonstrate an understanding of normal and pathologic fluid and electrolyte homeostasis. Demonstrate an ability to
maintain normal electrolyte balance. Demonstrate an understanding of the basics of nutritional management in neurosurgical
patients.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
Fudit 2-3 uax $u07 o
1. Discuss the normal distribution of intracellular and extracellular fluid and electrolytes including:
- sodium and water distribution and metabolism
- clinical assessment of water and sodium balance and the concept of osmolality
- normal maintenance requirements
- management of pathologic conditions such as diabetes insipidus and the syndrome of inappropriate antidiuretic hormone
secretion
- cerebral salt wasting

2. Review the potential implications of diuresis and fluid restriction on water and electrolyte balance.
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3. Briefly review the potential clinical implications of calcium, phosphorous, and magnesium excesses and deficiencies and the
treatment of same.

4. Review the criteria for nutritional assessment including:

- history of significant weight loss

- hypoalbuminemia

- impaired immune response including diminished total lymphocyte count and anergy

- physical signs of malnutrition

5. Briefly describe the metabolic responses to starvation and stress.

6. Describe and contrast the indications, contraindications, complications, and benefits of enteral and parenteral nutrition.
7. Analyze the implications of specific nutritional deficiencies as they relate to neurological and neurosurgical diseases.

8. Briefly review swallowing disorders.

9. Describe the common changes of metabolism and nutritional requirements of trauma patients and their evaluation.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:

Fudit 2-3 uax 097 o

1. Demonstrate an ability to manage the fluid and electrolyte requirements of neonatal, pediatric, and adult neurosurgical
patients.

2. Demonstrate the ability to place central venous catheters.

3. Demonstrate the ability to place enteral feeding tubes.

4. Demonstrate an ability to prescribe appropriate parenteral and enteral nutrition.

5. Recognize and treat the complications of parenteral and enteral feeding including:

- line sepsis

- glucose intolerance

- diarrhea

- dehydration

6. Recognize swallowing disorders and manage same

GENERAL CRITICAL CARE
UNIT OBJECTIVES
Demonstrate an ability to triage neurosurgical patients to and from a critical care setting. Demonstrate a knowledge of and the
ability to manage neurosurgical patients in the critical care setting.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
fullit 2-3:
1. Define the adult and pediatric patient which would be best served in a critical care setting; include both medical and
neurosurgical issues within the context of this discussion.
2. Review general medical issues pertinent to the management of neurosurgical patients in a critical care setting including:
. prophylaxis of gastrointestinal hemorrhage
. prophylaxis of pulmonary morbidity
- prophylaxis, diagnosis, and treatment of venous thrombosis and pulmonary embolism
- skin care
- eye care

- physical therapy to maintain strength and joint range of motion
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- universal precautions

- workup and treatment of sepsis

3. Describe the indications and pharmacokinetics for medications commonly used in the management of critically ill
neurosurgical patients including:

- vasoactive drugs

- ionotropic drugs

- bronchodilators

- diuretics

- antiarrhythmics

- antihypertensives

- antimicrobials

- anticonvulsants

4. Describe the clinical presentation, evaluation, and treatment of infections which commonly occur in critical care
neurosurgical patients.

5. Review the indications for intubation including:

- loss of patient airway

- respiratory insufficiency

- inability to protect airway

6. Discuss commonly used pulmonary values including:
- measured pulmonary functions

- rate

- minute ventilation

- spontaneous tidal volume

- forced vital capacity (FVQ)

- functional residual capacity (FRC)

- maximum ventilatory volume (MVV)

- ventilator modes and settings

- pressure versus volume ventilation

- continuous positive airway pressure (CPAP)

- intermittent positive airway pressure (IPAP)

- pressure support

- assist control

- intermittent mandatory ventilation (IMV)

- positive end expiratory pressure (PEEP)

- rate

- tidal volume

7. Review the indications for weaning patients from ventilatory support. Describe the methods by which this is accomplished
and the general pulmonary parameters a patient must demonstrate prior to extubation.

8. Discuss the medications used to improve pulmonary function.
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9. Briefly review the following cardiac function parameters:

- preload

- afterload

- contractility

10. Review the indications for implementing the following monitoring devices. Briefly describe how the information obtained is
utilized to optimize patient management:

- arterial catheters

- central venous catheters

- Swan-Ganz catheters

- pulse oximetry

- electrocardiographic monitoring

- end-tidal CO2monitors

11. List the signs of acute myocardial ischemia and briefly discuss the emergent treatment of this condition.
12. Review the impact of renal insufficiency as it pertains to the management of neurosurgical patients.
13. Briefly discuss the diagnosis and management of acute renal insufficiency.

14. Describe the diagnosis and management of an ileus. List the differential diagnosis for an ileus.

15. review the diagnosis and management principles of the following endocrine disorders:

- hypo/hyperthyroidism

- hypo/hyperparathyroidism

- adrenal cortical excess and deficiency

- diabetes mellitus

- diabetes insipidus

16. Review the medical and legal definitions of brain death.

17. Discuss moral and ethical issues pertaining to critically ill neurosurgical patients including:

- patient or family requests to withhold or withdraw treatment

- organ donation.

18. Summarize the physiology of hydrogen ion production and excretion.

19. Briefly discuss acute and chronic buffering systems.

20. Discuss metabolic acidosis and alkalosis.

21. Discuss respiratory acidosis and alkalosis.

22. Review the effects of acid-base disturbances on the central nervous system and intracranial pressure.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:

Fudit 2-3 uax $u07 o

1. Obtain ACLS and ATLS certification.

2. Demonstrate the ability to perform an initial evaluation and management of critically ill neurosurgical patients.
3. Perform the following procedures:

- orotracheal intubation

- nasogastric intubation

- bladder intubation

4. Serve on a trauma team.

5. Demonstrate an ability to manage neurosurgical patients in a critical care setting.
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6. Diagnose and treat acid-base abnormalities in neurosurgical patients.
7. Demonstrate an understanding of the management of complex acid-base disturbances in the critical care setting.
%‘u‘ﬂﬁ 5:

1. Oversee and direct the junior and middle level resident management of critically ill neurosurgical patients.

INFECTION
UNIT OBJECTIVES
Demonstrate an understanding of the factors related to the acquisition, diagnosis, and treatment of infections as they pertain
to neurosurgical patients. Describe the typical presentation and treatment of common neurosurgical infections. Review the
methods used to minimize infectious complications in neurosurgical patients. Demonstrate an understanding of the
techniques to minimize the risk of spread of viral infections, including hepatitis and human immunodeficiency virus (HIV).
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
$udi 2-3 uag 2udi 4
1. List the common organisms responsible for meningitis in an age-related fashion.
2. List the common CNS infections and describe the populations which are most at risk for each.
3. List the common opportunistic CNS infections and describe the populations which are most at risk for each.
4. Describe in detail the clinical and pathological symptoms and findings associated with CNS infections.
5. Discuss the radiological evaluation of patients with suspected and known CNS infections.
6. Review the indications for alerting individuals at risk for infections based on exposure to a patient with a known CNS
infectious process.
7. Review each major class of antimicrobial drugs:
- describe the potential of resistance to each drug
- list the potential complications of each agent
- review the serological monitoring of each antimicrobial agent including the need for monitoring renal, hepatic, and
hemopoietic function
- indicate which drugs will traverse the blood-brain barrier and which will not
- demonstrate a knowledge of the pharmacokinetics of each antimicrobial agent
- describe the potential complications of each antimicrobial drug and explain how to monitor for and detect same
- review the rationale for monitoring drug levels and list the therapeutic levels of antimicrobials commonly used to treat
neurosurgical infections
8. Discuss the advantages and disadvantages of treatment of CNS infections with corticosteroids.
9. Review the role of anticonvulsant therapy in the management of CNS infections.
10. List the universal precautions for prevention of infection as they pertain to health care workers in general and
neurosurgeons in particular.
11. Discuss the role of hand washing as the most important method of preventing infection.
12. Describe the role of the clinical epidemiologist in tracking infectious disease incidence and potential sources of infection
within the hospital and community setting.
13. Review the mode of transmission, diagnosis, and treatment of non-CNS infections which may commonly arise in
neurosurgical patients such as:
- respiratory infections
- urinary tract infections

- wound infections
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14. Review the prevention, diagnosis and management of sepsis.

15. List the common sources of a postoperative fever.

16. Describe the workup for a febrile patient.

17. Discuss the use of prophylactic antibiotics.

18. Review the symptoms, clinical evaluation and management of patients with shunt infections.
19. Discuss prion disease and precautions to be taken when it is suspected.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:

Fudit 2-3 uax $ud7 o

1. Demonstrate the ability to use universal precautions.

2. Demonstrate the ability to use sterile technique.

3. Appropriately diagnose and treat non-CNS infections in neurosurgical patients.

4. Appropriately diagnose and treat CNS infections in neurosurgical patients.

NEUROSURGICAL CLINICAL TOPICS

CEREBROVASCULAR SURGERY
UNIT OBJECTIVES
Demonstrate an understanding of the anatomy, physiology, pathophysiology and presentation of cerebrovascular diseases,
including ischemic and hemorrhagic stroke, and other diseases and malformations of intracranial, extracranial, and spinal
vasculature. Demonstrate the ability to formulate and implement a diagnostic and treatment plan for cerebrovascular
diseases, including medical and surgical management.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
fullit 2-3:
1. Describe the anatomy of the extracranial and intracranial vessels, including the carotid, vertebral, and spinal arteries.
2. Describe the location of key perforating arteries involving the anterior and posterior circulation, their target distribution, and
the consequence of occlusion or injury.
3. Review the anatomy of the venous circulation as it pertains to the central nervous system.
4. Identify the classic syndromes of vessel occlusion of the following:
- internal carotid artery
- middle cerebral artery
- anterior cerebral artery
- recurrent artery of Heubner
- anterior choroidal artery
- vertebral artery
- posterior inferior cerebellar artery (PICA)
- lower and upper basilar trunk
5. Identify the classic brain stem ischemic syndromes.
6. Explain the concepts of cerebral blood flow, cerebral autoregulation (hemodynamic and metabolic), ischemic thresholds,
intracranial pressure, and cerebral perfusion pressure. Describe the impact of intracranial hypertension with and without mass
lesion on cerebral blood flow.
7. Recognize the common causes of brain ischemic states including:
- cardiac embolism

- embolism from proximal vasculature
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- large vessel occlusion

- intracranial conducting vessel occlusion

- small vessel disease

8. Associate computed tomography (CT) and magnetic resonance (MR) evidence of ischemic injury with likely anatomic
substrate.

9. Describe the epidemiology, physiology, and underlying pathophysiology of ischemic brain injury, including concepts of
critical therapeutic window.

10. Recognize the common causes of intracranial and intraspinal hemorrhage including:

- aneurysmal disease

- vascular malformations

- hypertension

- vasculopathies

- degenerative diseases

- hemorrhagic arterial infarction

- venous infarction.

11. Relate typical imaging characteristics of central nervous system hemorrhagic lesions to probable causes.

12. Categorize common causes of intracranial hemorrhage, subarachnoid hemorrhage, and ischemic stroke.

13. Explain the principles of fluid and electrolyte resuscitation and maintenance, respiratory physiology, cardiac physiology,
and nutritional physiology, as applied to the neurological patient following ischemic or hemorrhagic stroke. Integrate this
knowledge with the specific issues of the perioperative period.

14. Recognize the need for laboratory evaluation for systemic illness.

15. List the appropriate diagnostic neuro-imaging studies utilized to evaluate ischemic and hemorrhagic stroke.

16. Recognize the typical clinical course of patients with ischemic and hemorrhagic stroke, including peak risk intervals for
edema, vasospasm, re-bleeding, etc.

17. Identify the periods of high vulnerability to systemic complications of cerebrovascular illness, including deep venous
thrombosis, pulmonary embolism, bacterial pneumonia, aspiration, congestive heart failure, etc.

18. Explain the principles of augmentation of cerebral blood flow during cerebral vasospasm.

19. Discuss the principles and indications for medical, endovascular, and surgical interventions for ischemic and hemorrhagic
stroke.

20. Relate the principles of timing of medical, endovascular, and surgical intervention in these same disease states.

21. Explain the principles, indications for, and complications of barbiturate coma.

22. Recognize the principles and interpretation of normal and common abnormal findings on skull, chest, and abdominal x-
rays in the Critical Care Unit.

23. Describe the fundamentals of CT scanning, including the typical appearance of acute, subacute, and chronic blood,
calcification, ventricular anatomy, and mass effect.

24. Describe the typical CT appearance of hemorrhagic and ischemic stroke. Provide a detailed explanation for the typical
delay between the onset of stroke and appearance of confirmatory CT findings.

25. Explain the fundamentals of MR imaging. Distinguish between normal and abnormal findings within the realm of
cerebrovascular disease. Recognize the classic MR appearance of:

- arteriovenous malformations

- venous angiomas
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- cavernous malformations

- aneurysms

26. List the indications for non-invasive vascular imaging, including ultrasound, magnetic resonance angiography (MRA), and CT
angiography. Recite the limitations of non-invasive studies.

27. Describe the practical application of commonly employed non-invasive studies, such as transcranial Doppler, in the setting
of cerebral vasospasm.

28. List the indications for catheter angiography. Interpret the findings of angiography in ischemic and hemorrhagic
cerebrovascular conditions. Identify the key segments of the internal carotid artery including the upper cervical, petrous,
cavernous, and supraclinoid components.

29. Recite the principles of localizing focal intracranial and spinal vascular pathology by the use of traditional topographic
measurements and the application of stereotactic guidance.

30. Describe the surgical anatomy and the principles of exposure of the cervical carotid artery.

31. Describe the principles of pterional craniotomy, including scalp and bony anatomy, as well as the anatomy of the
sphenoid ridge.

32. Explain the principles of cerebrovascular surgery detailed in the previous objectives to medical students and allied health
personnel during conferences.

ﬂq?uﬂﬁ 4:

1. Recognize controversies regarding the basic neuroscience knowledge concepts mastered during junior residency.

2. Explain the principles of ischemic neuronal protection and salvage.

3. Review the principles of guideline development and outcome assessment related to the basic knowledge objectives
achieved during junior residency.

4. Display an understanding of the principles of hypothesis development and testing, and statistical analysis as applied to
clinical research trials, as well as the critique of scientific manuscripts.

5. Recognize areas of controversy related to management protocols in cerebrovascular patients achieved during junior
residency.

ﬂq?uﬂﬁ 5:

1. Demonstrate a sophisticated understanding of current literature related to basic neuroscience knowledge objectives
acquired as a junior and middle resident. Define scientific hypotheses in relationship to controversies and evolving knowledge
regarding these same objectives and demonstrate the ability to interpret and adapt new knowledge to evolving patient-care
paradigms.

2. Demonstrate a mature fundamental knowledge in clinical and teaching conferences, specialty conferences, and in
publications and scientific presentations.

3. Understand the guidelines, protocols, and literature controversies regarding the diagnostic imaging modalities available in
cerebrovascular disease.

COMPETENCY-BASED PERFORMANCE OBJECTIVES:

Pl 2-3:

1. Perform a comprehensive neurological history and clinical examination.

2. Perform a comprehensive systemic evaluation.

3. Adapt comprehensive evaluation to specific pertinent positives and negatives with regard to ischemic and hemorrhagic
stroke.

4. Demonstrate an understanding of urgency and the ability to prioritize during emergent aspects of hemorrhagic and ischemic

disease states.
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5. Demonstrate the ability to manage cardiac and pulmonary complications following cerebrovascular illness and therapy, and
review the need for specialty and subspecialty consultations.

6. Apply the principles of perioperative care following common endovascular and surgical procedures directed at
cerebrovascular disease.

7. Demonstrate the ability to be vigilant in the clinical detection of subtle neurological change during the acute and subacute
phases of illness.

8. Demonstrate the ability to place an arterial catheter, central venous catheter, and pulmonary artery catheter. Perform
placement of a ventricular catheter via a burr hole or twist-drill craniostomy.

9. Perform lumbar puncture and cerebrospinal fluid (CSF) reservoir tapping.

10. Define the proper placement of a craniotomy flap in the planned surgical evacuation of hematoma. This should be
performed using both topographical as well as stereotactic-assisted navigation techniques.

11. Assist in the opening, exposure, and closure of cervical carotid procedures.

12. Assist during pterional craniotomy for vascular disease.

13. Assist in the performance of intracranial hematoma evacuation.

14. Demonstrate the ability to keep accurate and timely records.

%‘u‘ﬂﬁ 4:

1. Perform pterional craniotomy for vascular disease.

2. Demonstrate the ability to make independent management decisions regarding ischemic and hemorrhagic stroke states.
3. Supervise care delivered by PGY1 and junior resident physicians for cerebrovascular patients.

4. Demonstrate efficient prioritization skills for clinical assessment of multiple simultaneous problems in the same or different
patients. Display a clear sense of prioritization regarding timing and urgency of medical and surgical intervention for ischemic
and hemorrhagic stroke states. Recognize the impact of systemic conditions on prioritization and timing issues.

5. Correctly interpret and respond to changes in patient status related to systemic and neurological parameters.

6. Implement patient-care protocols regarding perioperative management.

7. Display independence in making decisions regarding the critical care of cerebrovascular patients. Recognize the need for
reporting to senior resident and attending staff such decisions.

8. Demonstrate the ability to obtain appropriate medical and surgical consultation.

9. Display skills in prioritization of diagnostic interventions, including the choice and sequence of studies in the setting of
ischemic and hemorrhagic states.

10. Interpret invasive and noninvasive diagnostic imaging studies in relationship to cerebrovascular disease.

11. Formulate preliminary and surgical planning.

12. Perform frameless navigation procedures.

13. Perform routine and complicated twist drill or burr-hole procedures for the drainage of the ventricular system or
intracranial hematomas.

14. Perform exposure of the cervical carotid artery for endarterectomy or proximal arterial control.

15. Observe and assist in the performance of plaque removal and arterial closure during carotid endarterectomy.

16. Practice microsurgical techniques in the laboratory setting.

17. Demonstrate a mature understanding of the planning and performance of pterional craniotomy for intracranial vascular
pathology. Perform pterional craniotomy with initiation of microsurgical clinical skills. Observe the microsurgical dissection of
the Sylvian fissure and basal cisterns for vascular pathology.

18. Perform the surgical approach to vascular structures via a craniotomy other than pterional.
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19. Supervise and assist junior residents in burr-hole and twist-drill procedures for ventricular access or intracranial pressure
monitoring.

20. Realize an increasingly progressive teaching responsibility to medical students, interns, and junior residents in the various
educational objectives of the cerebrovascular curriculum.

21. Supervise the junior residents in the technical performance of cerebrovascular procedures, as well as critical-care catheter
procedures commensurate with their level of expertise.

22. Organize clinical and teaching rounds and conferences, as well as the presentation of cases.

23. Prepare topic reviews in lecture and manuscript formats, including literature summaries and reference compilations.
%‘u‘ﬂﬁ 5:

1. Review fundamental concepts of cerebrovascular disease during conferences and clinical rounds with the house staff and
medical student.

2. Demonstrate a mature clinical judgment related to the spectrum of problems encountered in hemorrhagic and ischemic
stroke states.

3. Formulate independent plans for patient assessment and management, including prioritization in cerebrovascular disease
while maintaining a clear reporting relationship with faculty.

4. Supervise house staff and medical student team in daily patient assessment and care.

5. Identify the indications and controversies of endovascular catheter procedures, perioperative management, and follow-up.
Implement and supervise patient care protocols related to these procedures.

6. Display a mature and detailed understanding of indications, principles, and interpretation of the full spectrum of
neurodiagnostic armamentarium. Formulate independent management plans based on sophisticated interpretation of
diagnostic studies for concise presentation to faculty.

7. Apply evolving technology and new methods to patient protocols and the education of house staff and medical students.
8. Demonstrate a mature understanding of surgical strategies and approaches to common and unusual vascular disease.

9. Apply the principles of intraoperative anesthetic management, proximal and distal control, temporary arterial occlusion,
brain protective strategies, and intraoperative localization as applied to vascular disease.

10. Complete the planning, positioning, and execution of pterional craniotomy for common vascular disease.

11. Perform microsurgical dissection of the Sylvian fissure and exposure of the basal cisterns for vascular disease.

12. Perform microsurgical exposure and clipping of intracranial aneurysm.

13. Complete the planning, positioning, and execution of non-pterional craniotomy for intracranial vascular disease.

14. Assist in the microsurgical management of highly complex cerebrovascular disease.

15. Plan and execute the craniotomy for the evacuation of intracranial hematomas.

16. Supervise other house staff in meeting their surgical objectives.

17. Describe the exposure and treatment of intraspinal vascular lesions. Assist in such operations.

18. Oversee all aspects of patient care, identification of appropriate cases for database analysis, morbidity, mortality,
conferences, and discussions. Supervise medical students and house staff in every aspect of patient care.

19. Report appropriate patient care issues to responsible faculty members in a timely fashion.

20. Organize and administer teaching conferences.

21. Display mature participation in specialty conferences.

22. Assign responsibilities to junior residents and residents, with the aim of fulfilling their respective educational objectives.

NEUROSURGICAL ONCOLOGY
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UNIT OBJECTIVES

Demonstrate an understanding of the anatomy, physiology, pathophysiology, and presentation of tumor-related diseases of
the cranium. Demonstrate the ability to formulate and implement a diagnostic and treatment plan for tumor-related diseases
of the cranium that are amenable to surgical intervention.

COMPETENCY-BASED KNOWLEDGE OBJECTIVES:

fullit 2-3:

1. Summarize the epidemiology, incidence, and risk factors for intracranial neoplasms.

2. Summarize the tenets of tumor biology including genetic factors and biochemical processes associated with invasion.
Describe the natural history of intracranial neoplasms.

3. List a differential diagnosis of lesions requiring biopsy and describe their pathophysiology.

4. List the various types of bone tumors involving the calvarium.

5. Describe and differentiate:

- astrocytomas, including the accepted World Health Organization (WHO) grading scheme

- gliomas other than astrocytomas

- metastatic tumors, including location and common origins

- infectious, granulomatous, and cystic lesions that may present in a tumor-like manner

6. Define the cell or origin of meningioma, its common intracranial locations, and the expected presentation for each
location.

7. Define the embryological origin of arachnoid cysts and their natural history; list the etiologies of other cystic lesions of the
brain, including tumoral and infectious.

8. Describe the anatomic location, cell of origin, clinical presentation, age at presentation, and natural history of common
intrinsic posterior fossa neoplasms, including cerebellar astrocytoma, medulloblastoma, and ependymoma.

9. Describe the anatomy of the posterior fossa and the relation of the cranial nerves to the brain stem and skull.

10. Ilustrate the relationship of the facial, vestibular, and cochlear components of the acoustic nerve at the internal auditory
meatus.

11. Describe the various tumors that may arise in the cerebellopontine angle (CPA).

12. Describe the management of a patient with a brain abscess, including the role of stereotactic drainage or open drainage.
13. Explain the medical workup of a patient with a diagnosed brain abscess.

14. Specify the follow-up and evaluation of the patient with a brain abscess following surgical treatment.

15. Describe the embryological origin of craniopharyngioma. List the common locations of the tumor.

16. Describe the common presentations of pituitary tumors, the cell of origin, and endocrinopathies associated with: null cell
adenomas somatotrophic adenomas prolactinomas corticotrophic secreting adenomas thyrotrophic-secreting adenoma

17. Define the medical management of the secreting pituitary tumors. Explain the role of surgery in each of the tumors
above.

18. Describe the etiology of fibrous dysplasia, its presentation and general management. List the indications for surgery for
benign tumors of bone at the base of the skull, and potential adjuvant therapy.

19. List the tumors that may be routinely approached through a transtemporal route.

20. Describe the indications for use of lumbar spinal drainage in skull base surgery, and its implementation. List all
complications associated with continuous lumbar spinal drainage.

21. Illustrate the general principles of stereotaxis and the underlying localization techniques used in the presently used frame-
based and frameless systems.

fuidd 4:
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1. Describe appropriate postoperative management with drainage of brain abscess or cyst.

2. Describe the appropriate surgical management and postoperative treatment of bony skull lesions.

3. Describe the role of surgery in arachnoid cysts, infectious cysts, and tumor-related cystic lesions. Describe the adjuvant
treatment of parasitic cysts.

4. Explain the rationale and indications for various skull base approaches to the anterior, middle and posterior cranial fossae.
Identify the important anatomical landmarks for each approach. Illustrate the general principles used in prophylaxis of CSF
leaks employed in skull base surgery.

5. Describe the neurosurgical management for the following tumors involving the anterior cranial fossa: meningioma fibrous
dysplasia esthesioneuroblastoma osteoma of the frontal sinus chondroma, chordoma mucocele bony metastasis

6. Explain the use of the balloon occlusion test of the carotid artery, its indication for use in skull base tumor surgery, how it
is performed, and how the information gained influences surgical management.

7. Explain the surgical advantage of transposing the facial nerve during a transtemporal skull base approach.

8. Describe the transcondylar approach, the relationship of the lower cranial nerves, and the exposure gained over a routine
suboccipital craniectomy.

9. illustrate the transpetrosal approach and the relationship of the transverse and sigmoid sinuses with skull bony landmarks
such as the asterion, mastoid and inion.

10. Describe the intradural course of the trochlear nerve, trigeminal nerve through Meckel's cave and the abducens nerve and
Dorello's canal.

11. Describe the surgical management of the frontal sinus which has been exposed during craniotomy for anterior skull base
surgery. Illustrate the development and use of a frontal vascularized pericranial flap and explain its indication. Similarly,
illustrate the use of a myocutaneous flap of the temporalis muscle and list the locations for application.

12. Describe the general methods employed for embolization of tumors of the head and neck, and the indications for such
procedures.

13. Compare and contrast the methods for stereotactic radiation, including particle beam, gamma ray or linear accelerator,
and the indications for each technique.

%‘u‘ﬂﬁ 5:

1. Describe the indications for transcranial orbitotomy and list the lesions which require this approach.

2. Discuss the surgical management and postoperative treatment of astrocytomas, gliomas other than astrocytomas,
metastatic brain tumors, infectious granulomas, and cystic lesions presenting in a tumor-like manner. Review the role of
radiotherapy, chemotherapy, and other adjunctive treatments of these neoplasms.

3. Describe the role of surgery for intracranial meningioma, and the relation between the surgical option and location of
tumor. Discuss adjuvant treatments of meningioma and their efficacy.

4. Discuss the surgical treatment of common intrinsic posterior fossa neoplasms, including cerebellar astrocytoma,
medulloblastoma, and ependymoma including the role of ventricular drainage, and surveillance imaging. Present adjuvant
treatment options and outcomes for the various posterior fossa intrinsic tumors.

5. Address the surgical goals of treatment, complications of surgical treatment, and adjuvant therapy for posterior fossa
meningioma.

6. List and illustrate the various approaches for removal of a vestibular schwannoma, and the rationale and indication for
each approach.

7. Describe the role of stereotactic radiosurgery and microsurgery in the management of vestibular schwannoma.

8. List the various approaches to the midline clivus and review the indications for each approach. Outline the surgical and

medical management of tumors of the clivus and midline skull base.
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9. Explain the management goal for a patient with craniopharyngioma, and the risks of surgical treatment and conservative
treatment. Describe the various surgical approaches used to resect craniopharyngiomas and the options for adjuvant
treatment, including radiotherapy and chemotherapy (systemic and local).

10. Illustrate the transnasal-transphenoidal approach and its indications. Define the options for treatment of recurrent pituitary
tumors of all types (including medical management). Describe the risks of the approach and the management of the
complication of CSF leak.

11. Ilustrate the various skull base approaches to the anterior, middle and posterior cranial fossae in detail, explaining the key
anatomical landmarks and strict indications for the approach. List the complications relevant to each approach and the
management of each complication.

12. List a differential diagnosis of orbital tumors, their usual location within the orbit, medical and surgical management of the
tumor and the approach used to remove the tumor if indicated.

13. List the various tumors and their location in which an orbitocranial approach may be indicated for their removal.

14. Compare and contrast the exposure offered by the pre-and postauricular infratemporal approach, and the indications for
each approach.

15. Illustrate transposition of the facial nerve during a transtemporal skull base approach.

16. Describe the location of meningiomas intracranially which are amenable to preoperative embolization.
COMPETENCY-BASED PERFORMANCE OBJECTIVES:

fullii 2-3:

1. Perform a complete history and physical examination on patients with intracranial neoplasms.

2. Review appropriate radiographic studies with a radiologist and formulate a differential diagnosis for patients with intracranial
neoplasms.

3. Prepare patients for cranial tumor surgery.

4. Understand the positioning of patients for craniotomy and craniectomy.

5. Assist in the opening and closing of craniotomies and craniectomies for neoplasms.

6. Place lumbar drains.

7. Demonstrate the ability to open and close scalp incisions.

8

. Perform ventriculostomies.

\O

. Demonstrate proper postoperative wound care.

%‘u‘ﬂﬁ 4:

1. Independently determine a differential diagnosis based on the patient's history, physical examination, and radiographic
studies.

2. Position patients for craniotomy and craniectomy.

3. Perform the opening and closing of craniotomies and craniectomies.

4. Assist in the resection of intracranial neoplasms.

5. Resect skull lesions.

6. Operatively treat supra- and infratentorial brain abscess.

7. Demonstrate the ability to manage postoperative complications including but not limited to:
- brain edema

- meningitis

- cranial flap infection

- postoperative seizures

8. Assess the need for appropriate pre-, intra-, and postoperative monitoring.
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9. Obtain proper non-neurosurgical consultation in tumor patients.

10. Identify patients requiring rehabilitation services.

11. Utilize appropriate support agencies and groups for patients with intracranial neoplasms.
%‘u‘ﬂﬁ 5:

1. Demonstrate the capability to function independently in all phases of management of patients with intracranial
neoplasms.

2. Perform resection of supra- and infratentorial intra-axial and extra-axial neoplasms.

3. Perform resection of pituitary lesions.

4. Perform or serve as first assistant for skull base procedures.

5. Oversee the pre- and postoperative management of patients with intracranial neoplasms.
6. Assume teaching responsibilities for junior residents as assigned.

7. Assume responsibility for managing the psychosocial aspects of intracranial neoplasms.

NEUROTRAUMA AND NEUROSURGICAL CRITICAL CARE
UNIT OBJECTIVES
Demonstrate an understanding of the anatomy, physiology, pathophysiology, and presentation of traumatic injuries of the
brain, spinal cord, and peripheral nervous system, including their supporting structures. Demonstrate the ability to formulate
and implement appropriate diagnostic and treatment plans for traumatic injuries to the nervous system, including both
surgical and nonsurgical management.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
fullit 2-3:
1. Describe the systematic assessment of polytrauma patients.
2. Rank management priorities in polytrauma patients appropriately.
3. Discuss principles of resuscitation of polytrauma patients including appropriate fluid resuscitation, and explain the
anticipated effects of shock and resuscitation on fluid shifts and on electrolyte balance.
4. Name an initial choice for intravenous fluids for a newly admitted Intensive Care Unit (ICU) patients with the following
diagnoses and explain changes in that
choice based upon specific changes in the patient's diagnosis, clinical condition, electrolyte and volume status:
- head injury
- stroke
- tumor
- infection
- hydrocephalic
5. Propose appropriate initial ventilator settings for patients with different types of common neurosurgical conditions and
explain changes in that choice based upon specific changes in the patient's metabolic or pulmonary status.
6. List the mechanisms of action and potential complications of commonly used pressors and hypotensive agents.
7. Discuss indications, pharmacologic mechanism, duration of action, and effect on the neurologic examination for sedative,
paralytic, and analgesic agents commonly used in the ICU.
8. Explain the indications, advantages, and risks for various hemodynamic monitoring tools (e.g., pulmonary artery catheters,
indwelling arterial lines) used in critically ill patients.
9. Discuss the pathophysiology and management of coagulopathy after head injury.

10. Describe basic principles of nutritional management in neurosurgical critical care.
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11. Explain the treatment of posttraumatic seizures.

12. Outline basic principles of ICU management of patients with spinal cord injury.

13. Name the major structures supplied by the major vessels of the brain and spinal cord.

14. Discuss the evaluation, treatment, and prognosis of subarachnoid hemorrhage, both traumatic and spontaneous.

15. Explain the pathophysiology and treatment of cerebral vasospasm.

16. Formulate a diagnostic and treatment plan for patients with cerebral ischemia.

17. Explain the evaluation and management of birth-related intracranial hemorrhage, spinal cord injury, and brachial plexus
injury.

18. Describe a systematic approach to the examination of the peripheral nervous system.

19. Describe the basic principles of management of peripheral nerve injuries.

20. List principles of rehabilitation of different types of neurosurgical patients.

21. Define brain death and discuss methods of making such a diagnosis.

22. Describe the pathophysiology of electrical injuries to the nervous system and review treatment of same.

%‘u‘ﬂﬁ 4:

1. Describe the pathophysiology of intracranial hypertension and explain a plan for its management, including arguments for
and against various treatments.

%‘u‘ﬂﬁ 5:

1. Discuss management priorities in polytrauma patients with severe neurological and systemic trauma.
COMPETENCY-BASED PERFORMANCE OBJECTIVES:

fullit 2-3:

1. Perform and document pertinent history, physical findings, and radiologic findings in a polytrauma patient.

2. Differentiate central from peripheral nervous system injuries.

3. Insert intravascular monitoring devices for use in the hemodynamic management of critically ill patients, including central
venous lines, pulmonary artery catheters, and arterial catheters.

4. Insert intracranial pressure monitoring devices, including ventriculostomy catheters and electronic (fiberoptic or miniaturized
strain gauge) devices.

5. Perform twist-drill or burr-hole drainage of subdural fluid collections.

6. Decide appropriately which patients require emergency craniotomy and other procedures.

7. Position patients appropriately for procedures/surgery and begin emergency procedures if more experienced neurosurgeons
have not yet arrived.

8. Assist with opening and closure of craniotomies.

9. Perform elective tracheotomies and be able to perform emergency tracheotomies.

10. Be able to intubate patients in both emergency and elective situations.

%‘u‘ﬂﬁ 4:

1. Perform the following surgical procedures in uncomplicated cases:

- craniotomy for subdural and/or epidural hematoma

- craniotomy for penetrating head injury

- craniotomy for intracerebral hematoma or contusion

- craniotomy for depressed skull fracture

- decompressive craniectomy

- repair/cranialization of frontal sinus fracture

- craniotomy/craniectomy for posterior fossa epidural, subdural, or intracerebral hematoma

o 4 L4 o 9 o I Y =
“riﬁﬂgﬁimeﬂmMﬂ?iﬂﬂf}ﬂimmﬂﬂﬂiﬁﬂlﬂu szamdaomans IN‘WUTU'IG‘WS%NQQQLFIGW U w&b



e

- simple cranioplasty

2. Manage traumatic skull base fractures with CSF leak.

3. Manage infections associated with open CNS injuries.

%‘u‘ﬂﬁ 5:

1. Perform the above procedures (listed under #1 for "A Middle Level" in complicated cases.

2. Reconstruct complex cranial defects, with assistance from other specialties as indicated.

3. Reconstruct traumatic skull base defects, with assistance from other specialties as indicated.

4. Explore and repair peripheral nerve injuries.

5. Supervise and teach junior and middle level residents with cases appropriate for their level.

6. Lead the critical care team in the treatment of patients with neurological injuries, either in isolation or in polytrauma

patients.

PAIN MANAGEMENT
UNIT OBJECTIVES
Illustrate an understanding of the anatomical and physiological substrates of pain and pain disorders. Demonstrate an ability
to formulate and execute diagnostic and therapeutic plans for management of pain and disorders giving rise to pain.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
fullit 2-3:
1. Describe the anatomy and physiology of nociception within the peripheral and central nervous system.
2. Differentiate the basic categories of pain syndromes:
- acute
- chronic
- nociceptive
- neuropathic (including complex regional pain syndromes)
- myofascial
- cancer-related
- postoperative
3. Explain the concept of pain as a biopsychosocial disorder.
4. Discuss the role of rehabilitation in pain management.
5. Describe methods for assessing pain in pediatric patients.
6. Discuss ethical standards in pain management and research.
7. Discuss methods of assessing outcomes of pain treatment and describe common assessment tools.
8. Describe a typical history of a patient with trigeminal neuralgia, trigeminal neuropathic pain, and atypical facial pain.
9. Diagram the anatomy of the following: trigeminal nerve divisions (ophthalmic, maxillary and mandibular nerves), foramen
ovale, Meckel's cave, trigeminal (gasserian) ganglion, cistern of Meckel's cave, retrogasserian root, descending tract and nuclei,
nervus intermedius, glossopharyngeal nerve.
10. Illustrate the appropriate medical management of patients with trigeminal neuralgia, trigeminal neuropathic pain, and
atypical facial pain.
11. Discuss the potential complications of percutaneous procedures for trigeminal neuralgia.

12. Describe the brain stem anatomy and physiology of the spinothalamic and trigeminothalamic systems.
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13. Describe the anatomy of the primary sensory cortex (S1), Rolandic fissure, and the relationship of S1 to the primary motor
cortex.

14. Describe the functional anatomy of the following thalamic nuclei: ventral posterolateral (VPL), ventralis caudalis externus
(Vce), ventral posteromedial (VPM), and ventralis caudalis internus (Vci). Review the functional anatomy of the medial
thalamic nuclei (e.g., n. parafascicularis).

15. Identify the primary indications for spinal cord stimulation, peripheral nerve stimulation, and intraspinal (epidural,
intrathecal) drug infusion therapy.

16. Diagram the spine anatomy pertinent to SCS and intraspinal drug administration, including the spinous process/interspinal
lisament/spinous process complex, ligamentum flavum and dorsal epidural space. Review the different degrees of angulation
of the spinous processes at various spine levels in the cervical and thoracic area.

17. Diagram the spinal cord anatomy pertinent to spinal ablative procedures for pain management.

18. Recognize complications arising from implantation of pulse generators/receivers and infusion pumps.

19. Describe the anatomy of the major peripheral nerves, brachial plexus, and lumbosacral plexus.

20. Describe the anatomy of the sympathetic nervous system and explain its role in pain.

21. List the common mechanisms of peripheral nerve injury and describe the changes which occur in an injured nerve at both
the microscopic and macroscopic level. Explain the theories of pain generation in peripheral nerve injury.

22. Describe the pharmacology of local anesthetic agents (e.g., lidocaine, procaine, tetracaine, bupivacaine) and the use of
epinephrine with local anesthetic agents.

23. Discuss the indications for peripheral neural blockade. Explain the principles of blocking procedures including the
techniques and expected outcomes. Cite the complications of peripheral neural blockade (including anaphylaxis, neural
injury, intravascular or intrathecal administration). List the alternatives to temporary blockade including neurolytic blocks,
ablative neurosurgical procedures, augmentative neurosurgical procedures, alternative traditional pain management
procedures, and alternative medicine approaches.

24. Review the indications for radiofrequency facet rhizolysis.

25. Discuss the anatomy and biomechanics of the facet complex with emphasis on bone, cartilage, fibrous capsule, synovial
fluid, and innervation of this structure.

%‘u‘ﬂﬁ 4:

1. Name and differentiate the major classes of medications that are used commonly for pain treatment (opioids, non-
steroidals and acetaminophen, antidepressants, anticonvulsants).

2. Review the psychosocial issues that may influence a pain disorder and describe the role of behavioral interventions in pain
management.

3. Explain the rationale for multidisciplinary management of pain disorders.

4. Contrast impairment and disability.

5. Explain the basis of chemical, balloon compression, and radiofrequency neurolysis in the treatment of trigeminal neuralgia.
6. Relate subcortical and brain stem sites that appear to be involved in the modulation of nociception to targets for deep
brain stimulation (DBS) for pain control.

7. Explain how central neurostimulation (cortical, subcortical) is thought to produce analgesia.

8. Explain the role of ablative brain and brain stem procedures, (e.g., cingulotomy, mesencephalic tractotomy, trigeminal
tractotomy) in the management of chronic benign pain and cancer pain.

9. Discuss the possible complications of subcortical and brain stem ablative procedures for deafferentation pain.

10. List the primary indications for the following spinal ablative lesions: dorsal root entry zone lesion, open and percutaneous

anterolateral cordotomy, myelotomy.
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11. Discuss spinal cord stimulation (SCS), including types of stimulation systems and electrodes available, basic techniques of
insertion of percutaneous and plate electrodes, the rationale and goals of intraoperative SCS testing (paresthesia coverage of
painful area, avoidance of undesirable stimulation), the rationale and techniques for trialing SCS, and advantages and
disadvantages of different sites of implantation of SCS pulse generator/receiver.

12. Explain the key aspects of intraspinal drug administration, including the pharmacology of intraspinal drugs, the various
types of infusion systems available, the rationale for trialing intraspinal drug infusions, basic techniques for insertion of
intrathecal and epidural catheters, and the proper location for infusion pump implantation.

13. Discuss the role of neuroectomy and neurolysis for pain control in nerve injury and compare alternative techniques for
pain control.

14. Describe the anatomy of the dorsal root ganglion, the bony anatomy of the nerve root foramen and the location of the
ganglion within that foramen. Discuss indications for ganglionectomy and describe long-term outcome from ganglionectomy
with emphasis on pain recurrence and deafferentation.

15. Describe the indications for peripheral nerve stimulation and contrast to spinal cord stimulation.

16. Describe indications for ablative peripheral neurolysis. Review the pharmacology and histopathologic effects of neurolytic
agents (e.g., phenol, glycerine/glycerol, chlorcreosol, absolute alcohol, ammonium chloride/sulfate).

17. Discuss basic principles of ablative neurolytic procedures in terms of technique, expected outcomes, and complications
including neural injury, injury to surrounding soft tissue, inadvertent intravascular or intrathecal administration. Describe the
alternatives to neurolysis, including temporary anesthetic blocks, ablative neurosurgical procedures, augmentative procedures,
alternative traditional pain management procedures, and alternative medicine approaches.

18. Describe the principles of radiofrequency lesioning. Include in the discussion the following topics:

- probe

- thermocouple and thermistor

- time

- intensity of heat

- isotherm fields

19. Discuss basic principles of radiofrequency facet rhizolysis and list the equipment utilized, technique employed, expected
outcomes, and complications (including damage to other nerve root branches, potential for spinal instability, inadvertent
damage to radicular artery, CSF leak, and spinal cord injury).

20. Compare the alternatives to radiofrequency lesioning:

- local anesthetic facet blocks

- epidural injections

- neurolytic facet blocks

- ablative neurosurgical procedures

- augmentative neurosurgical procedures

- alternative traditional pain management procedures

- alternative medicine approaches

- surgical intervention such as instrumentation and fusion

%‘u‘ﬂﬁ 5:

1. Distinguish the indications for surgical and non-surgical treatment of pain.

2. Construct a management strategy relating to application of percutaneous trigeminal neurolytic procedures, retrogasserian

rhizotomy, and microvascular decompression in the care of patients with trigeminal neuralgia.
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3. Describe and contrast the approaches to the cerebellopontine angle for microvascular decompression or rhizotomy of the
trigeminal and glossopharyngeal nerves.

4. |dentify the various target spine levels for spinal cord stimulation according to the pain topography (simple and complex).
5. Identify the various intraspinal structures based on their responses to mechanical and electrical stimulation (dura mater,
lateral canal wall, dorsal columns, dorsal roots, ventral roots, motor neurons).

6. Compare the different methods of intraspinal drug administration (epidural, intrathecal, tunneled catheter, implanted
infusion system).

7. Describe the techniques for trialing intraspinal drugs.

8. Compare the pharmacodynamics of different drugs delivered intrathecally (e.g., hydrophilic vs. lipophilic).

9. Describe the possible complications of spinal cord stimulation electrode or spinal catheter insertion and their evaluation
and treatment:

- paralysis

- nerve root damage

- electrode or catheter migration

- electrode or catheter breakage

- epidural hematoma

- cerebrospinal fluid leak

10. Describe the common drug side effects associated with intraspinal analgesic administration.

11. Describe the correct placement of lesions for DREZ, cordotomy, and myelotomy, including lesion depth and structures
affected.

12. Discuss the possible neurological sequelae of spinal ablative procedures with both correct and incorrect lesion placement,
with anatomical correlates.

13. Describe the role of DREZ lesioning in the overall management of the patient with deafferentation pain.

14. Describe the techniques for exposure of the major peripheral nerves.

15. Demonstrate knowledge of basic principles of nerve grafting, including regeneration, graft length considerations, and use of
allograft donor nerves.

16. Explain the effects of blocking agents at the membrane and synaptic cleft, and the biochemistry and histology of
neurotoxicity.

17. Explain the histologic effects of neurolytic agents at the membrane level and display a comprehensive level of
understanding with regard to toxicity.

18. Describe the histologic effects of radiofrequency lesioning.

19. Discuss in detail the evaluation and management of a patient selected for radiofrequency lesioning of the facets.

20. Discuss the alternatives to radiofrequency lesioning, with particular emphasis on the potential surgical remedies including
decompression, instrumentation, and fusion.

COMPETENCY-BASED PERFORMANCE OBJECTIVES:

fullii 2-3:

1. Obtain a pertinent history and perform an appropriate physical examination for a patient with a primary complaint of pain.
2. Formulate and implement treatment plans for simple pain syndromes (e.g., acute postoperative pain, acute low back
pain).

3. Evaluate and diagnose a patient with trigeminal neuralgia, trigeminal neuropathic pain, and atypical facial pain.

4. Assist with surgical exploration of the trigeminal nerve, nervus intermedius, or glossopharyngeal nerve for MVD or

rhizotomy.
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5. Illustrate appropriate patient selection for spinal ablative or augmentative procedures for pain management.

6. Evaluate electrodiagnostic studies pertaining to peripheral nerve injury.

7. Recognize and treat the potential complications of peripheral nerve repair, neurectomy, and neurolysis including
hematoma formation, infection, and local wound problems.

8. Assist in surgical treatment of peripheral nerves.

9. Assess patients for appropriateness of local anesthetic block(s).

10. Perform simple superficial blocks with supervision and assist in complicated procedures. Following such procedures:

- assess outcome of nerve block

- recognize and treat complications

- record and monitor effects of block over a specified time interval

- assess need for repeat blocks

11. Assess patient for appropriateness of ablative neurolysis. Perform simple superficial neurolysis with supervision and assist
in complicated procedures. Following ablative neurolysis:

- assess outcome of procedure

- recognize and treat complications

- record and monitor effects of neurolysis over a specified time interval

- assess need for repeat procedures

%‘u‘ﬂﬁ 4:

1. Formulate and implement an appropriate treatment program for complicated pain syndromes (e.g., chronic back pain,
"failed back surgery syndrome”).

2. Assess the need for multidisciplinary management of pain disorders.

3. Demonstrate appropriate management of psychosocial factors complicating a pain disorder.

4. Assess patient for appropriateness of radiofrequency facet blocks. Perform radiofrequency facet blocks with supervision.
Following the performance of such procedures:

- assess outcome of facet blocks

- recognize and treat complications

- record and monitor effects of facet blocks over a specified time interval

- assess need for repeat facet blocks

5. Diagnose and formulate appropriate treatment plans for sympathetically-maintained pain.

6. Diagnose and formulate an appropriate treatment plan for a patient with occipital neuralgia.

%‘u‘ﬂﬁ 5:

1. Recognize and execute intelligent treatment choices for different pain syndromes including nociceptive, neuropathic, and
cancer pain.

2. Demonstrate appropriate use of each of the major classes of medications in common use for treating pain.

3. Demonstrate appropriate selection of patients for surgical treatment of pain disorders.

4. Perform microvascular decompression and rhizotomy of the trigeminal nerve and glossopharyngeal nerves.

5. Formulate and implement an appropriate treatment plan for management of pain using spinal ablative and augmentative
techniques according to pain etiology, pain topography, and status of spinal column (e.g. previous surgery at implant level,
scoliosis, stenosis, etc.).

6. Demonstrate proficiency in identification and lesioning of the dorsal root entry zone, even in cases of nerve root avulsion.
7. Expose major peripheral nerves and perform closure of extremity incision for peripheral neurectomy/neurolysis.

8. Demonstrate proficiency in neurolysis and nerve grafting techniques.
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9. Plan and execute surgical approaches to injuries of the major peripheral nerves.

10. Plan a peripheral nerve reconstruction including exposure, preparation of donor site, and nerve graft.

11. Incorporate ganglionectomy as one part of an integrated approach to the patient with intractable pain.

12. Display appropriate patient selection for local anesthetic blocks.

13. Perform simple superficial blocks with minimal supervision. Relative to these blocks perform the following:
- assess outcome of block

- recognize and treat complications

- maintain detailed records of effects of block and follow-up

- assess need for repeat blocks

14. Provide information regarding alternatives for failed nerve block.

15. Perform complicated nerve block procedures with direct supervision. Recognize and treat the complications of these

procedures.

PEDIATRIC NEUROSURGERY
UNIT OBJECTIVES
Demonstrate an understanding of the anatomy, physiology, pathophysiology, and presentation of diseases in children which a
neurosurgeon may be called upon to diagnose and treat. Demonstrate the ability to formulate and implement a diagnostic
and treatment plan for these diseases.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
fullit 2-3:
Myelomeningocele and its Variants, Meningocele, Encephalocele, Chiari Malformations, Occult Spinal Dysraphism, Split Cord
Anomalies, Segmentation Anomalies, Craniofacial Syndromes and Phakomatosis
1. Review the embryology of the central nervous system (CNS) and its supporting structures.
2. List the abnormalities a neurosurgeon may treat which are congenital/developmental in nature and classify them with
respect to their embryology defect.
. Describe the incidence, epidemiology and inheritance patterns.
. State other disorders associated with this set of diseases.
. Describe the anatomic and pathophysiologic parameters which distinguish amongst these diseases.
. Develop a diagnostic treatment plan along with prognostication of outcome with optimal management.
. List disorders which may be referred for neurosurgical care but do not require surgery.

. Display current knowledge of the molecular basis for these diseases where known.
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. Describe the expected outcome if treatment is not undertaken.

Hydrocephalus and Other Disorders of CSF Circulation

1. Describe the normal physiology of CSF.

2. Delineate the different etiologies of hydrocephalus and their relative incidence.

3. Explain how to differentiate between CSF collections which require treatment and those which do not.

4. Indicate the various treatment options for the management of hydrocephalus.

5. Distinguish between treatment options for hydrocephalus with normal CSF and contaminated (e.g. infection, blood) CSF.
6. List the complications associated with each treatment option for hydrocephalus and the diagnosis and treatment of same.
7. Differentiate between low-pressure and high-pressure hydrocephalus.
8

. Describe the presentation and diagnostic approach to a patient with suspected shunt malfunction.
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9. Define how the diagnosis of hydrocephalus is made.

10. List nonsurgical diseases which may be mistaken for hydrocephalus but require treatment different than surgery.
11. Review the causes of cerebral atrophy.

Neoplasia

1. Delineate the differences between pediatric and adult tumors.

2. List the common tumor types occurring in children and their typical location.

3. Describe the changing tumor type and location based upon age.

4. Identify lesions which require biopsy as part of the treatment/diagnostic plan.

5. Describe the typical presentations of tumors.

6. Describe appropriate evaluation for patients suspected of having a tumor.

7. Classify tumor types as to degree of malignancy, role of surgical vs. nonsurgical therapy, and outcomes of optimal
treatment.

8. Discuss the possible complications associated with specific tumor types.

9. Describe the pertinent anatomy for surgical treatment of midline or hemispheric cerebellar tumors and hemispheric
cerebral tumors.

10. Discuss appropriate preoperative management of patients with tumors.

11. Compare the role of biopsy, subtotal resection and total resection in the management of tumors.

12. List possible complications of the treatment options, their diagnostic evaluation and treatment.

Infection

1. Describe the presentations of a shunt infection.

2. List the indications for ventricular lumbar and subarachnoid CSF sampling.

3. List the common organisms seen in shunt infections.

4. Describe treatment plans for shunt infection.

5. List risk factors and risks of shunt infection and the proper diagnostic protocol to establish the presence of a shunt
infection.

6. Describe common presentations of intracranial and intraspinal suppuration.

7. List host risk factors which are associated with CNS infections.

8. Describe appropriate diagnostic protocol to establish the presence of CNS infection.

9. Discuss the timeliness and utility of surgical therapy for the treatment of CNS infection both shunt-related and non-shunt-
related.

Other

1. Delineate the various types of spasticity and movement disorders seen in children.

2. List seizure types.

3. Describe surgical lesions which may be related to seizures.

4. Describe surgical and non-surgical treatment options regarding the alleviation of spasticity in children.

5. Discuss the pathophysiology of craniosynostosis.

Cerebrovascular

1. Delineate the possible causes of an atraumatic intracerebral or subarachnoid hemorrhage.

2. Delineate the possible causes of cerebral infarction/ischemia.

3. Discuss the common locations of arteriovenous shunts and their presentation, evaluation, and treatment (includes dural
AVM).

4. Discuss the embryology of the cerebral and spinal vasculature and its possible role in vascular anomalies in children.
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5. Describe the common locations and types of aneurysms seen in children and how they differ from those seen in adults.
6. List the possible presentations of Vein of Galen aneurysms, their diagnosis and management.

7. List the possible causes of aneurysms in children which are not congenital in nature.

8. Describe the pathophysiology, treatment, and outcome of intraventricular hemorrhage in the neonate.

Trauma

1. List the appropriate diagnostic tests to evaluate a child who has sustained multisystem trauma.

. Describe the Glasgow Coma Scale and its use.

. List the salient historical and exam features which lead one to the diagnosis of non-accidental trauma.

. Discuss the management of the cervical spine in a child who is comatose.

. Describe the anatomy of the child's spine which causes the epidemiology of spinal cord injury to differ from adults.
. Describe the common injuries seen as a result of birth trauma and discuss their diagnosis and management.

. Describe the use of antibiotics and anticonvulsants in CNS trauma.
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. Review the evaluation and management of a child who has sustained a head injury with loss of consciousness but is now
awake.

9. Discuss the management of depressed skull fractures, both open and closed.

10. Describe the diagnosis and management of spinal column injury.

11. Discuss the diagnosis and management of spinal cord injury without radiologic abnormality (SCIWORA).

12. Describe the intracranial pressure (ICP) compliance curve and discuss its utility in the management of head injury.

13. List the parameters needed to decide on letting an athlete who has sustained a CNS injury return to activity.

14. Discuss the concept of "brain death”, its diagnosis and role in organ donation.

15. Discuss the importance and interplay between ICP and cerebral perfusion pressure (CPP) in the management of head and
spinal cord injury.

16. Define the concept of "secondary injury".

17. Discuss the role of invasive monitoring in all its forms in closed head injury (CHI).

%‘u‘ﬂﬁ 4:

Myelomeningocele and its Variants, Meningocele, Encephalocele, Chiari Malformations, Occult Spinal Dysraphism, Split Cord
Anomalies, Segmentation Anomalies, Craniofacial Syndromes and Phakomatosis

1. Enumerate the indications for surgery, surgical options and expected outcomes for each disease entity.

2. Explain the indications for and utility of intraoperative monitoring.

3. Describe appropriate timing of intervention and its rationale.

4. Describe the pathophysiology and presentation of the tethered cord syndrome.

Hydrocephalus and Other Disorders of CSF Circulation

1. Describe normal ICP dynamics and their relation to establishing a differential diagnosis of CSF flow disturbance.

2. Define "slit ventricle system" and how it is diagnosed and treated.

3. Define "brain compliance" and relate how that can affect ventricular size.

4. List indications for and describe technique of accessing a shunt for CSF samples.

5. List disease states which are commonly associated with hydrocephalus.

Neoplasia

1. Discuss the differential diagnosis and evaluation of tumors located in the following areas:

- suprasellar

- pineal region

- intraventricular
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2. Discuss the treatment/diagnostic options for tumors in each location listed in #1 including surgical approaches.

3. Describe the appropriate evaluation and treatment of patients with neoplastic processes associated with:

- neurofibromatosis

- tuberous sclerosis

- von Hippel Lindau

4. Discuss the appropriate use of skull base approaches for specific tumor locations.

5. List tumors which will require adjunctive therapy and describe those therapies and potential complications thereof.
6. Discuss the global management of tumoral hydrocephalus.

7. Cite the long-term outcome and complications for treatment of the common cerebellar and supratentorial hemispheric
tumors.

Infection

1. Compare the differing patterns of infection as seen in immune-compromised patients to those with a functioning immune
system.

2. Discuss the sequelae of CNS infection, both shunt-related and non-shunt-related.

3. List all acceptable treatment options for CNS infection with the pros and cons of each plan.

4. Demonstrate an understanding of the different etiologies for subdural and epidural empyema and brain abscess and
differing treatments thereof.

5. Provide a complete differential diagnosis in regard to infectious disease for ring enhancing brain lesions.

6. Discuss the role of osteomyelitis in CNS infection.

7. Differentiate radiographically between infection and tumor of bone.

Other

1. Discuss variance in the surgical management of tumoral vs non-tumoral seizure foci.

2. Discuss surgical options, indications and outcome for non-lesional approaches (e.g., callosotomy).

3. Discuss various surgical options for the management of spasticity.

4. Discuss preoperative evaluation and planning for seizure treatment.

5. Discuss preoperative evaluation and planning for treatment of spasticity and postoperative management.
Cerebrovascular

1. Describe the nomenclature for congenital vascular anomalies and what, if any, role inheritance plays.

2. Describe the pathology, risk factors, diagnosis and treatment of moyamoya in children.

3. List the phakomatoses which have vascular anomalies associated with them and their treatment.

Trauma

1. Discuss the role of apoptosis in brain and spinal cord injury.

. Compare the utility of epidural, subdural, parenchymal, and intraventricular ICP monitoring.

. Differentiate between retinal hemorrhages and Terson's syndrome.

. Describe the role of electrophysiological monitoring in the management and prognostication of the CNS injured patient.
. Discuss the evidence for and role of steroid therapy in CNS injury.

. Discuss the prognosis and management of penetrating injuries to the brain and spine.
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. Discuss the management of CSF leaks after head injury.

8. Describe the diagnosis and treatment of a traumatic leptomeningeal cyst.

%‘u‘ﬂﬁ 5:

Myelomeningocele and its Variants, Meningocele, Encephalocele, Chiari Malformations, Occult Spinal Dysraphism, Split Cord

Anomalies, Segmentation Anomalies, Craniofacial Syndromes and Phakomatosis
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1. Differentiate between the use of rigid and non-rigid skeletal fixation in the appropriate surgical setting for this group of
disorders.

2. Explain the rationale for surgical treatment of a symptomatic disease.

Hydrocephalus and Other Disorders of CSF Circulation

1. Discuss the utility of expansion craniotomy in the treatment of hydrocephalus.

2. Differentiate between ventriculomegaly, compensated hydrocephalus, and pseudotumor cerebri.

3. Describe the pertinent anatomy of the ventricular system and prepontine cisterns.

4. Describe the role of venous outflow obstruction in hydrocephalus.

Neoplasia

1. Describe the pertinent surgical anatomy for approaches to tumors in the following locations:

- suprasellar

- pineal region

- intraventricular

2. Discuss the role of endoscopic third ventriculostomy in management of tumoral hydrocephalus.

3. Cite the long-term outcome and complications of all treatment options for tumors arising in the following locations:
- suprasellar

- pineal region

- intraventricular

4. Discuss the utility of preoperative embolization and/or chemotherapy in the surgical management of specific tumors.
5. Discuss the role of stereotactic radiosurgery in the management of selected tumors.

6. Describe the presentations of hypothalamic hamartomas and the role of surgery in management.

7. Describe options for CNS monitoring during surgical therapy and their efficacy.

8. Discuss options for treatment and expected outcomes for recurrent tumors.

Infection

1. Describe in detail the differential diagnosis, evolution and treatment options of an immune-compromised patient with a ring
enhancing brain lesion.

2. List the important aspects of the patient's history which may lead one to entertain the diagnosis of CNS infection, both
shunt-related and non-shunt-related.

3. List diagnostic tools, other than CSF culture, which are utilized to diagnose a shunt infection.

Cerebrovascular

1. List the locations for traumatic vascular lesions and their risk factors, diagnosis, and treatment.

2. Discuss management options and controversies in the treatment of vascular disease in children.

Trauma

1. Discuss the potential complications and evaluation of comatose patients with skull base fractures.

2. Discuss the utility of lumbar drains and expansion craniectomy and the removal of frontal or temporal lobe in the
management of refractory elevated ICP.

3. Describe the approaches to the management of traumatic ICH and its supporting data, both surgical and non-surgical.
4. List the vascular and endocrine complications seen after head injury.

5. Discuss the long-term management of a child who has sustained CNS trauma including rehabilitation and neuro-cognitive
issues.

6. Discuss the management of peripheral nerve injuries in a child.

COMPETENCY-BASED PERFORMANCE OBJECTIVES:

o 4 L4 o 9 o I Y =
ﬁangﬁsuamﬂmmmi’?lﬂammmmﬂﬂszmmu szamdaomans INW(JWU'IGWS%&NQQLFIEH U w&b



®om

fullit 2-3:

1. Perform complete history, physical examination and assessment on newborns, infants, and children.

. Interpret results of the physical examination, laboratory and radiological studies to arrive at a differential diagnosis.
. Perform subdural, intraventricular and lumbar punctures in children.

. Perform a shunt tap.

. Perform a twist drill or burr hole for subdural, parenchymal, or ventricular access or as part of a craniotomy.

. Perform a craniotomy or craniectomy for evacuation of subdural or epidural lesion.

. Perform a craniectomy as part of skull biopsy.

. Perform craniotomy for elevation of depressed skull fracture.
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. Place a ventriculoperitoneal, jugular, or pleural shunt.

10. Revise a ventriculoperitoneal, jugular, or pleural shunt.

11. Perform a cranioplasty with artificial material or homologous material.

12. Perform a laminectomy in a patient with normal spinal anatomy.

13. Position a patient for intracranial or intraspinal surgery.

14. Demonstrate an ability to open and close cranial and spinal wounds to include dural opening and repair.
15. Complete a sagittal synostectomy.

%‘u‘ﬂﬁ 4:

1. Close an open spinal or cranial neural tube defect.

2. Repair an intracranial encephalocele.

3. Perform the opening for a complex craniofacial repair.

4. Perform the exposure for supratentorial and infratentorial lesions (excluding pineal, suprasellar and intraventricular
locations).

5. Perform the exposure for spinal exploration in a patient with abnormal spinal anatomy or reoperation.
6. Evacuate an intraparenchymal hematoma.

7. Accomplish endoscopic third ventriculostomy in uncomplicated settings.

8. Apply and utilize frameless or framed stereotactic modalities for lesion location and shunt placement.
9. Accomplish repair of a Chiari malformation.

10. Accomplish an uncomplicated detethering procedure.

11. Perform a cranial vault expansion.

12. Perform placement of baclofen type pumps.

13. Perform spinal fusion without instrumentation.

14. Apply a vagal nerve stimulator.

%‘u‘ﬂﬁ 5:

1. Perform exposure for suprasellar, pineal and intraventricular lesion (including orbito-frontal, transcallosal and
supracerebellar).

2. Remove uncomplicated posterior fossa and supratentorial lesions.

3. Repair complex tethered cords (e.g. lipomyelomeningocele, retethering, and diastematomyelia).

4. Accomplish exposure for intradural spinal neoplasms.

5. Utilize an endoscope to communicate trapped CSF spaces.

6. Remove intracranial vascular malformation less than 3 cm in size and in non-eloquent brain.

7. Perform placement of grids for seizure monitoring.

8. Perform rhizotomy for spasticity.
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9. Perform temporal lobectomy in an uncomplicated patient.

10. Perform stereotactic biopsy of supratentorial lesion.

11. Perform spinal fusion utilizing instrumentation.

12. Accomplish endoscopic third ventriculostomy in uncomplicated settings.

13. Assist with complex craniofacial surgery.

14. Assist with a vascular procedure for moyamoya disease.

SURGERY OF THE PERIPHERAL NERVOUS SYSTEM

UNIT OBJECTIVES

00&

Demonstrate an understanding of the anatomy, physiology, pathophysiology, and presentation of peripheral nerve diseases.

Demonstrate the ability to formulate and implement a diagnostic and treatment plan for diseases of the peripheral nerves

that are amenable to surgical intervention.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
fullit 2-3:

1. Define the peripheral nervous system versus the central nervous system.

2. Discuss the major structural elements of a peripheral nerve:

- epineurium

- perineurium

- endoneurium

- axon

- fascicle

- Schwann cell

- connective tissue

- motor end plate

- sensory receptor

12.
13.
14.
15.
16.
17.
18.
19.

Discuss the blood supply of the peripheral nerves.

Discuss the blood-nerve barrier.

Define axonal transport and differentiate fast from slow.

Describe an action potential including the flow of ions.

Describe the various nerve fibers in terms of size.

Discuss the significance of fiber size in terms of function (e.g., c-fiber - nociceptive).
Discuss the various forms of action potential propagation.

Discuss the pathophysiological response to various injuries by a nerve:

- compression

- ischemia

- metabolic

- concussive

- stretch

20.
21.

22.

Define and discuss apoptosis.
Define Wallerian degeneration.

Discuss nerve regeneration:
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- sprouting

- nerve growth factors

- rate of growth

- remyelination

23. Define neuroma:

- axonal tangle

- mechano-sensitivity

- neuroma-in-continuity

24. Define and discuss the pathophysiology and clinical significance of the Tinel's sign.
25. Describe the symptoms and signs of typical nerve injuries:

- entrapment syndromes

- stretch injuries

- laceration injuries

- concussive injuries

- injection injuries

26. Distinguish upper versus lower motor neuron symptoms and signs in nerve injury:
- anatomical definition

- degree of atrophy

- distribution of weakness

- reflex changes

- potential for recovery

27. Describe the classification of nerve injury:

- Seddon classification

- Sunderland classification

28. List the major peripheral nerves of body. Describe the motor and sensory innervation of each.
29. Draw the major components of the brachial plexus.

30. Describe the rating scales for motor power.

31. Describe the various sensory modalities and how to examine each.

32. Describe the symptoms and signs of common nerve entrapments:

- carpal tunnel

- ulnar entrapment at the elbow

- lateral femoral cutaneous nerve

- peroneal at fibular head

33. Define EMG and NCV.

34. Describe the changes in EMG and NCV in nerve entrapment.

35. Describe the nonoperative and operative treatment of entrapment syndromes.
36. Define:

- coaptation

- neurorrhaphy

- neurotization

- nerve transfer
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%‘u‘ﬂﬁ 5:

1. Define the autonomic nervous system:

- differentiate sympathetic and parasympathetic

- discuss anatomic distribution

- identify the various neurotransmitters

- discuss Horner's syndrome

2. Compare and contrast a peripheral nerve to a cranial nerve:
- histology

- response to injury

- root entry zone

3. Describe nerve regeneration in terms of:

- specificity

- pruning of sprouts

- end to side sprouting

4. Draw the complete brachial plexus.

5. Discuss the lumbar plexus.

6. Discuss stretch injury, missile injury and avulsion injury:

- definition

- typical etiology

- physical findings

-electrical findings

- nonoperative management

- indications for surgery

- intraoperative findings

- potential for recovery

7. Describe the anatomical location of the common entrapment sites. List the various bands and arcades that produce
entrapment.

8. Provide a differential diagnosis for common entrapment syndromes:
- differentiate radiculopathies from entrapments

- discuss repetitive strain disorder

9. Discuss uncommon entrapment neuropathies:

- Guyon's canal

- suprascapular entrapment

- radial tunnel/PIN

- median nerve in forearm/AIN

- tarsal tunnel (anterior and posterior)

- pyriformis syndrome

10. Explain the use of EMG/NCV in the management of peripheral nerve disorders:
- physiology

- typical findings in neuropathy

- typical findings in nerve injury
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- typical findings in nerve regeneration

11. Discuss the common metabolic/inherited neuropathies.
12. Discuss burn and electrical injury effects on nerves.
13. Classify peripheral nerve tumors.

14. Discuss the pathophysiology of NF1 and NF2.

15. Discuss the timing of peripheral nerve surgery:

- laceration injury

- blunt injury

- missile injury

-iatrogenic injury

- surgical injury

- injection injury

16. Discuss outcome priorities in brachial plexus surgery:
- motor versus sensory

- functional outcome- elbow flexion, shoulder abduction, etc.
17. Discuss tension at the nerve repair site.

18. Discuss nerve repair techniques:

- direct coaptation

- nerve graft

- nerve transfer

- donor (graft) nerves

- epineurial repair

- fascicular repair

19. Describe intra-operative nerve evaluation:

- visual

- palpation

- internal neurolysis

- nerve conduction

- biopsy

%‘u‘ﬂﬁ 5:

1. Discuss with the aid of diagrams the anatomy of the peripheral nervous system:
- common sites of entrapments

- the brachial and lumbar plexus

- innervation of the bladder

2. Discuss the use of nerve grafting:

- types of fixation (suture/glue)

- types of grafts (nerve, vein, artificial)

- end to side

3. Discuss entrapment syndromes:

- thoracic outlet

- double crush syndrome
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- repetitive strain

4. Discuss ulnar nerve decompression:

- in situ decompression

- transposition (subcutaneous/intramuscular/submuscular)

- medial epicondylectomy

5. Differentiate brachial plexus injury from brachial plexitis.

6. Formulate a management plan for:

- birth brachial plexus injury

- acute nerve injury (stretch/compression/laceration/injection)

- chronic nerve injury

- failed nerve decompression

- painful nerve/neuroma

7. Describe the management of nerve tumors:

- imaging techniques, including MR neurography

- indications for surgery in NF1

- operative and adjuvant treatment for malignant peripheral nerve sheath tumors
- use of monitoring during tumor surgery

- fascicular dissection

8. Describe adjuvant therapies in nerve injury:

- muscle and tendon transfers

- prosthesis

- joint fusion

COMPETENCY-BASED PERFORMANCE OBJECTIVES:

fullit 2-3:

1. Obtain a history and perform a motor and sensory examination of the peripheral nervous system.
2. Based on history and physical, anatomically localize the lesion.
3. Obtain appropriate ancillary tests:

- EMG/NCV

- metabolic screens

- imaging studies

4. Formulate a differential diagnosis for common entrapments.

5. Position and prep for common entrapment releases.

6. Perform a diagnostic nerve and muscle biopsy.

7. Obtain sural nerve for grafting.

%‘u‘ﬂﬁ 4:

1. Perform pre- and postoperative care of the patient with a peripheral nerve injury.
2. Evaluate a child with birth palsy.

3. Position a patient for nerve surgery:

- all entrapment sites

- brachial plexus surgery

4. Perform a neurolysis/decompression.
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5. Expose the brachial plexus.

6. Manage the pain associated with nerve injury:

- use of medications

- use of rehabilitation

- use of stimulation

%‘u‘ﬂﬁ 5:

1. Perform a consultation concerning a nerve injury.
2. Discuss the risks versus benefits of a surgical repair of a given nerve injury.
3. Determine the parameters confirming anticipated nerve regeneration:
- anticipated advancing Tinel's sign

- order of muscle re-innervation

4. Perform a nerve decompression:

- carpal tunnel

- ulnar nerve at elbow

- peroneal nerve

5. Perform a nerve repair:

- neurolysis

- internal neurolysis

- intraoperative nerve conductions

- placement and suture of nerve graft

6. Excise a nerve sheath tumor.

7. Expose a brachial plexus injury:

- determine possible repairs including nerve transfers
- expose the spinal accessory nerve

- expose the intercostal nerves

SPINAL SURGERY
UNIT OBJECTIVES
Demonstrate an understanding of the anatomy, physiology, pathophysiology, and presentation of disorders of the spine, its
connecting ligaments, the spinal cord, the cauda equina, and the spinal roots. Demonstrate the ability to formulate and
implement a diagnostic and treatment plan for diseases of the spine, its connecting ligaments, the spinal cord, the cauda
equina, and the spinal roots that are amenable to surgical intervention.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
Pl 2-3:
1. Review the anatomy of the craniocervical junction, cervical, thoracic, and lumbar spine, sacrum, and pelvis.
2. Interpret plain and dynamic radiographs, bone scans, myelograms, computerized tomographic (CT) scans, and magnetic
resonance (MR) scans of patients with spinal disorders.
3. Review the signs, symptoms, and pathophysiology of common syndromes of degenerative spinal disorders: radiculopathy,
myelopathy, instability, and neurogenic claudication.
4. Identify the common syndromes of spinal cord injury, including complete transverse injury, anterior cord injury, Brown-
Sequard injury, central cord injury, cruciate paralysis, syringomyelia, conus syndrome, and sacral sparing. Describe the

pathophysiology of spinal cord injury.
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5. Describe the cauda equina syndrome.

6. Recite the differential diagnosis of cervical, thoracic, and lumbar pain.

7. Discuss the indications for cervical, thoracic, and lumbar discectomy.

8. Identify non-surgical spinal cord syndromes including amyotrophic lateral sclerosis, demyelinating conditions, and combined
systems disease.

9. Review the initial management of spine and spinal cord injured patients including immobilization, traction, reduction,
appropriate radiographic studies, and medical management.

10. Classify fractures, dislocations, and ligament injuries of the craniocervical region, subaxial cervical spine, thoracic,
thoracolumbar junction, lumbar, and sacral spine. Describe the mechanism of injury and classify the injuries as stable or
unstable. Review the indications for surgical management.

11. Discuss briefly the concept of grading schemes for spinal cord injury and myelopathy.

%‘u‘ﬂﬁ 4:

1. Review the biomechanics of the craniocervical junction, cervical spine, and thoracolumbar and lumbar spine.

2. Review the biomechanics of common internal spinal fixators.

3. Review the definition of spinal instability based upon the principles of Punjabi and White and other authors.

4. Recognize the radiographic signs of degenerative neoplastic, traumatic, and congenital spinal instability.

5. Review the indications for, and uses, and relative effectiveness of common spinal orthoses. Discuss the degree of segmental
and regional immobilization these orthoses provide.

6. Review the indications for, and physiology of, intraoperative spinal cord monitoring. Describe the technical aspects of
intraoperative spinal cord monitoring.

7. Compare and contrast indications for anterior and posterior approaches to the cervical spine for the treatment of herniated
cervical discs, spondylosis, and instability.

8. Discuss the role of corpectomy in the management of cervical disorders.

9. Compare and contrast the indications for anterior cervical discectomy with and without anterior interbody fusion.

10. Discuss the indications and techniques for anterior and posterior cervical spinal internal fixators.

11. Explain the biology of bone healing and options for bone grafting in spinal surgery.

12. Review the diagnosis and management of primary spinal tumors, spinal cord tumors, and spinal metastatic disease
including indications for dorsal decompression, ventral decompression, and radiotherapy.

13. Discuss the management principles for gunshot and other penetrating wounds to the spine.

14. Review the signs, symptoms, and management options in the treatment of the adult tethered cord syndrome and
syringomyelia.

15. Review management principles for spontaneous and postoperative spinal infections.

16. Review the management principles for intraoperative and postoperative cerebrospinal fluid leaks.

17. Discuss the surgical management of intradural congenital, neoplastic, and vascular lesions.

%‘u‘ﬂﬁ 5:

1. Describe indications for the use of angiography and endovascular procedures in the management of spinal disorders.

2. Discuss the management of cervical degenerative disease secondary to rheumatoid arthritis. Describe factors which make it
different from the management of non-rheumatoid disease.

3. Compare and contrast the treatment options for cervical spondylotic myelopathy and ossification of the posterior
longitudinal ligament, including multilevel anterior cervical corpectomy and fusion, laminectomy, laminectomy and fusion,
laminoplasty, and nonoperative therapies.

4. Discuss the indications for posterior cervical spinal internal fixators.
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5. Compare and contrast the transthoracic, transpedicular, costotransverse, and lateral extracavitary approaches to a herniated
thoracic disc, thoracic tumor, or thoracic spinal injury.

6. Discuss the indications for lumbar fusion for congenital disorders, iatrogenic disease, and degenerative disease, ranking
indications from least to most controversial.

7. Compare and contrast the indications for anterior or posterior lumbar interbody fusion and intertransverse fusion for lumbar
disease.

8. Discuss internal fixation options for posterior lumbar interbody fusion and intertransverse fusion.

9. Summarize the most common types of spinal tumors in the following categories:

- intradural/intramedullary

- intradural/extramedullary

- extradural/extramedullary.

13. Discuss non-operative and operative treatment options for fractures and dislocations affecting the atlas and axis.

14. Compare and contrast the indications for non-operative treatment, anterior approaches, and posterior operative
approaches for the treatment of fractures and dislocations of the subaxial cervical spine.

15. Describe the indications for anterior, posterior, and posterolateral procedures in the management of thoracolumbar tumor,
trauma, or infection.

16. Compare and contrast the indications for anterior and posterior spinal fixators in the management of thoracolumbar
tumor, trauma, or infection.

17. Discuss reconstruction options for vertebral body defects after corpectomy for tumor, trauma, or infection.
COMPETENCY-BASED PERFORMANCE OBJECTIVES:

fullit 2-3:

fuidd 4:

—_

. Demonstrate the ability to prepare structural allografts for use in spinal surgery.

. Determine the need for postoperative inpatient or outpatient rehabilitation in patients with spinal disorders.

. Demonstrate the ability to perform a ventral exposure of the cervical spine followed by anterior cervical discectomy.
. Demonstrate the ability to perform an anterior cervical interbody arthrodesis.

. Demonstrate the ability to place anterior cervical instrumentation.

. Demonstrate the ability to perform posterior cervical decompressive laminectomy.

. Demonstrate the ability to perform posterior cervical foraminotomy with or without discectomy.

. Demonstrate the ability to perform medial and lateral approaches to a far lateral lumbar disc herniation.
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. Demonstrate appropriate surgical technique in the management of recurrent lumbar disc herniations and recurrent lumbar
stenosis.

10. Demonstrate the ability to perform posterior lumbar arthrodesis with or without the use of interbody instrumentation.
11. Demonstrate exposure of the cervical lateral masses, thoracic and lumbar transverse processes, and the sacral ala.

12. Demonstrate the ability to perform posterior/intertransverse arthrodesis in the cervical, thoracic and lumbar regions.

13. Demonstrate the ability to perform a laminectomy with or without transpedicular decompression for tumor, infection, or
trauma.

14. Demonstrate techniques for spinous process arthrodesis of the subaxial cervical spine for fracture or dislocation.

15. Demonstrate the ability to manage postoperative complications of spinal surgery including:

- hematoma

- infection

- spinal fluid leak
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- new neurologic deficit

16. Demonstrate the ability to perform a tethered cord release.

%‘u‘ﬂﬁ 5:

1. Demonstrate the ability to function independently in all phases of management of patients with spinal disorders.

2. Demonstrate the ability to perform occipital-cervical arthrodesis.

3. Demonstrate the ability to properly place sublaminar wires, lateral mass screws, lower cervical/upper thoracic pedicle
screws, C2 pars interarticularis screws, and C1-2 transarticular screws for the management of cervical spine disorders.

4. Demonstrate the ability to perform, with assistance if necessary, transoral odontoidectomy.

5. Demonstrate common techniques for performing C1-2 arthrodesis.

6. Demonstrate the ability to perform anterior cervical corpectomy followed by arthrodesis.

7. Demonstrate the ability to perform, with assistance if necessary, transthoracic, thoracoabdominal, retroperitoneal, and
transabdominal approaches to the thoracic and lumbar spine.

8. Demonstrate the ability to perform costotransverse and lateral extracavitary approaches to the thoracolumbar spine.
9. Demonstrate the ability to excise a herniated thoracic disc by use of the above-mentioned approaches.

10. Demonstrate the ability to perform vertebral corpectomy of the thoracolumbar spine for tumor, infection, or trauma,
utilizing the above-mentioned approaches.

11. Demonstrate the ability to perform anterior arthrodesis of the thoracolumbar spine.

12. Demonstrate the proper placement of transpedicular screws in the thoracic and lumbar spine.

13. Demonstrate the proper placement of laminar, transverse process, and pedicle hooks in the thoracic and lumbar spine.
14. Demonstrate the ability to resect intradural spinal neoplasms.

15. Demonstrate the ability to perform methylmethacrylate vertebroplasty.

16. Demonstrate techniques of open reduction of fractures and dislocations of the cervical, thoracic, and lumbar spine.
17. Demonstrate the ability to surgically manage arachnoid cysts and spinal cord syrinx.

18. Demonstrate the ability to perform intradural procedures for congenital, neoplastic, and vascular lesions.

STEREOTACTIC AND FUNCTIONAL NEUROSURGERY
UNIT OBJECTIVES
Define neurosurgical stereotactic procedures and recognize their proper application. Describe the appropriate anatomy,
physiology, and presentation of patients that are candidates for stereotactic procedures. COMPETENCY-BASED KNOWLEDGE
OBJECTIVES:
fullit 2-3:
1. Discuss the considerations of stereotactic frame placement in regard to target localization and purpose of procedure
(biopsy, craniotomy, functional, radiosurgery).
2. Describe the direct and indirect basal ganglion-thalamocortical motor pathways.
3. Define and distinguish each of the following entities:
- tremor
- rigidity
- dystonia
- chorea
- athetosis

4. Describe the pathophysiology of Parkinson's disease and cerebellar tremor.
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5. Explain the primary symptoms treated by ventro-lateral (VL) thalamotomy pallidotomy.

6. Discuss the advantages and disadvantages of stereotactic biopsy compared to open biopsy procedures.

7. Discuss the differential diagnosis of a newly discovered ring-enhancing intracranial mass.

8. Discuss the differential diagnosis of a newly discovered non-enhancing intracranial mass.

9. Define different seizure types (partial, partial-complex, generalized, etc).

10. Define medically intractable epilepsy.

11. Describe the anatomy of the mesial temporal lobe.

12. Define brachytherapy.

13. Define conventional care for patients with high-grade gliomas.

14. Review the limitations of conventional care for patients with high-grade gliomas.

15. Describe the anatomy of the trigeminal nuclei, root, ganglion and divisions.

16. Define typical trigeminal neuralgia, atypical trigeminal neuralgia, and trigeminal neuropathy.

17. Explain the potential causes for trigeminal neuralgia.

18. Define stereotactic radiosurgery.

19. Explain the differences between radiosurgery and radiation therapy.

20. List the potential indications for radiosurgery.

21. List the reported complications of radiosurgery.

22. Compare advantages and disadvantages of frame-based or frameless stereotactic craniotomies to non-stereotactic

craniotomies.

%‘u‘ﬂﬁ 4:

1. Describe factors guiding the choice of neuroimaging (CT, MRI, and angiography) for stereotactic procedures.
. Explain the rationale for various MRI sequences used for tumor localization and functional procedures.
. Discuss the benefits and limitations of frame-based stereotactic procedures.

. Discuss patient selection for VL thalamotomy and pallidotomy.

2

3

a4

5. Discuss the advantages and disadvantages of ablative procedures.

6. List the potential complications of VL thalamotomy, pallidotomy, and bilateral thalamotomies or pallidotomies.

7. Discuss technical considerations to minimize the potential for an intracranial hemorrhage after a stereotactic biopsy.
8. Discuss technical considerations to minimize the potential for a non-diagnostic stereotactic biopsy.

9. Describe the appropriate trajectories to biopsy a lesion in the pineal region, midbrain, pons, and medulla.

10. Compare the advantages and disadvantages of radiosurgery and surgical resection for tumors and vascular malformations.
%‘u‘ﬂﬁ 5:

1. Identify the microelectrode recordings of the thalamus and globus pallidus.

. Identify the primary indications for medial thalamotomy and cingulotomy.

. Describe the evaluation of a patient with medically intractable epilepsy.

. Discuss the indications for placement of depth electrodes.

. Describe the surgical treatment of epilepsy in detail.

. Discuss the theoretical advantages of brachytherapy over external beam radiation therapy.

. Describe the most common complications of brachytherapy and their treatment.

. Explain the effect of patient selection on the reported results of brachytherapy for high-grade gliomas.
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. Describe the methods used to localize and percutaneously penetrate the foramen ovale.
10. List the potential advantages and disadvantages for the following trigeminal rhizotomy procedures:

- glycerol
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- radiofrequency

- balloon compression

11. Discuss the dose-volume relationships for radiation-related complications after radiosurgery.

12. Discuss potential sources of inaccuracy for stereotactic procedures.

13. Discuss advantages and disadvantages of deep brain stimulation compared to ablative techniques.
COMPETENCY-BASED PERFORMANCE OBJECTIVES:

%‘u‘ﬂﬁ q:

1. Perform stereotactic biopsy.

%‘u‘ﬂﬁ 5:

1. Perform stereotactic craniotomies.
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Entrusable Professional Activities
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1. Care for brain tumor patients

Competency domain (Abbreviated as CD in table)
1. Patient care

2. Medical knowledge

3. Practice-based Learning and Improvement

4. Interpersonal and Communication Skills

5. Professionalism

6. Systems-based Practice

Provides routine peri-operative care for patients within brain tumor

patients.

Level
CD | Assessment

Level 1
Clinical evaluation including history taking, physical and neurological 1| -Workplace based evaluation
examination.

2nd year resident
Order important laboratory and radiographic investigation in brain tumor | 1 |-Workplace based evaluation
patients.
Describe clinical knowledges regarding pathophysiology of mass lesions 1| -Workplace based evaluation
and obstructive hydrocephalus, acute symptomatic medical therapy for
neoplastic mass lesions (e.g., steroids, ventricular drainage).
1 | -Workplace based evaluation

3rd year resident

Describe clinical knowledges regarding: the genetics of brain tumors and

genetic markers, the use of advanced imaging in tumor evaluation and

-Workplace based evaluation
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surgical planning (e.g., magnetic resonance [MRItractography, functional
imaging, spectroscopy), the use of neuro-navigation and intra-operative
imaging for brain tumor surgery, the role of skull-base surgical

approaches in tumor resection.

Clinical appraisal the indications resection and biopsy or adjuvant 1,2,3 | -Workplace based evaluation
therapy based on clinical and radiographic information, the risks, and

benefits of treatment modalities on various types of brain tumor.

Interpret image finding in brain tumor patients. 1,2 | -Workplace based evaluation

Assist in routine part of the procedure and provide perioperative care. 1 | -Workplace based evaluation

4th year resident

Perform routine part of the procedure independently and perform 1,3 Workplace based evaluation

complex procedure with assistance.)

Recognize and manage complication with assistance. 1,3 | -Workplace based evaluation

5th year resident

Independently formulate and perform complex surgery in brain tumor -Log book

1,3 .
patients. -workplace base evaluation
Manage complication independently. 1,3 |- workplace base evaluation

2. Care for pediatric neurosurgery patients

Competency domain (Abbreviated as CD in table)
1. Patient care

2. Medical knowledge

3. Practice-based Learning and Improvement

4. Interpersonal and Communication Skills

5. Professionalism

6. Systems-based Practice

Level

CD | Assessment

Level 1
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Performs an age- appropriate history and physical examination with developmental 1 | -Workplace based evaluation
assessment
Provides routine peri- operative care for pediatric neurosurgical patients. 1 | -Workplace based evaluation
- Chart round
Programs shunt valves and tap shunts. 1 |- log book
Evaluates CSF shunt function. 1 | -Workplace based evaluation
Recognizes and initiates notification and evaluation of non- accidental trauma 1 | -Workplace based evaluation
Describes the embryology of common CNS congenital anomalies. 2 | -Workplace based evaluation
Describes normal CSF physiology. 2 | -Workplace based evaluation
Describes the response of the developing brain to injury. 2 | -Workplace based evaluation
Describes developmental changes in cardio- pulmonary function and vital signs 2 | -Workplace based evaluation
Describes proper utilization and dosing of narcotics in children. 2 | -Workplace based evaluation
Calculates circulating blood volume in infants and children. 2 | -Workplace based evaluation
2nd year resident
Explains risks and benefits of neurosurgical procedures to parents and older children. | 1 |-Workplace based evaluation
Interprets diagnostic studies with accurate identification of age- related variations. 1 | -Workplace based evaluation
Assists with routine procedures (e.g., CSF shunt, baclofen pump, Chiari 1 |- Log books
decompression)
-Workplace based evaluation
Recognizes in pre- verbal children, and initiates work-up of, complications (e.g., 1 | -Workplace based evaluation
hematoma, infection, device malfunction, acute mental status decline)
Describes abnormal CSF physiology and anatomy in various forms of hydrocephalus. 2 | -Workplace based evaluation
Describes the radiological and clinical features of CNS tumors in children of various 2 | -Workplace based evaluation
ages.
Describes the radiological and clinical features of hydrocephalus, benign 2 | -Workplace based evaluation
macrocephaly, and subdural hygroma.
Describes the physical findings and mechanisms of head shape abnormalities. 2 | -Workplace based evaluation
3rd year resident
Formulates a work-up and treatment plan for pediatric patients (e.g., hydrocephalus, 1 |- Log books
synostosis, tethered cord, birth injury) independently performs routine
procedures.
Performs complex procedures with assistance (e.g., brain tumor, synostosis repair, 1 |- Log books
tethered cord, ventricular endoscopy, indirect vascular bypass, craniotomy for
epilepsy)
Manages complications with assistance. 1 |- Log books

-Workplace based evaluation
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Diagnoses brain death in infants/children.

-Workplace based evaluation

Describes the natural history of congenital CNS anomalies.

-Workplace based evaluation

-Paper exam

Describes the implications of spinal column development for patterns of injury and

treatment choice in children.

-Workplace based evaluation

Describes the impact of refractory epilepsy and spastic cerebral palsy on

development and function.

-Workplace based evaluation

Describes treatment strategies for CNS tumors in children.

-Workplace based evaluation

Identifies methods to limit radiation exposure in children during imaging.

-Workplace based evaluation

4th year resident

Independently Formulates a treatment plan for patients with comorbidities or other

complicating factors (e.g., other organ system congenital anomalies)

-Workplace based evaluation

Independently performs complex procedures.

-Log book

Adapts standard treatment plans to special circumstances (e.g., previous surgery,

developmental delay, coagulopathy).

-Workplace based evaluation

Independently manages complications.

-Workplace based evaluation

Describes the effects of surgical diversion on CSF physiology.

-Workplace based evaluation

Describes the risks, screening, incidence, and management of late effects from

chemotherapy and radiation for childhood CNS tumors.

-Workplace based evaluation

Describes the natural history of cranial synostosis and tethered cord with or without

surgical intervention.

-Workplace based evaluation

Describes expected medical and functional long-term outcomes in patients with

myelomeningocele.

-Workplace based evaluation

5th year resident

Systematically reviews treatment outcomes for pediatric neurosurgical patients.

- research study

Participates in quality improvement for pediatric neurological surgery.

- workplace base evaluation

Formulates a diagnostic and management plan for a patient with a functioning CSF

shunt and chronic headaches. (2,4)

- workplace base evaluation

Counsels’ expectant parents regarding fetal congenital anomalies. (4,5)

- workplace base evaluation

Performs surgical stabilization of the spine in a patient aged less than three years.

- workplace base evaluation

Contributes to the peer-reviewed literature in pediatric neurological surgery.

- workplace base evaluation

Describes molecular abnormalities associated with CNS congenital anomalies and

tumors.

- workplace base evaluation

Describes the differential diagnosis and pathophysiology of acquired and congenital

movement disorders.

- workplace base evaluation
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3. Care for epilepsy and movement disorder Neurosurgery Patients

Competency domain (Abbreviated as CD in table)
1. Patient care

2. Medical knowledge

3. Practice-based Learning and Improvement

4. Interpersonal and Communication Skills

5. Professionalism

6. Systems-based Practice

Level
CD | Assessment
Level 1
Performs a history and physical examination in patients with epilepsy or movement -As3avuIUY
1
disorders - workplace base assessment
Evaluates and treat a patient for medical comorbidities affecting functional -As3anuIUY
1
neurological surgery - workplace base assessment
-av3uunUe
Provides routine peri- operative care for functional neurosurgical patients 1 - workplace base
assessment
-av3uunUne
Initiates the work-up of a patient with an apparent seizure 1
- workplace base assessment
-av3uunUe
Recognizes and initiates treatment of status epilepticus 1
- workplace base assessment
Describes the embryology and functional anatomy of the basal ganglia, thalamus,
2 | - workplace base assessment
and cortex
Describes the physical findings and differential diagnosis of common movement
2 | - workplace base assessment
disorders
Describes the semiology and pathophysiology of common seizure disorders 2 | - workplace base assessment
Describes medical therapy for status epilepticus 2 | -Workplace based evaluation
2nd year resident
Explains risks and benefits of neurosurgical procedures for epilepsy and movement -As3anuIUY
1
disorders - workplace base assessment
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Interprets diagnostic studies

-Workplace based evaluation

Assists with routine components of functional procedures (e.g., burr hole,

craniotomy, generator change)

- log book

Recognizes and initiates work-up of complications (e.g., hematoma, seizure, infection,

device malfunction)

-A9nUUNeY

- workplace base assessment

Places stereotactic headframe

-Workplace based evaluation

Describes medical therapies for epilepsy and movement disorders

- workplace base assessment

Lists surgical indications for patients with epilepsy or movement disorders

- workplace base assessment

Describes imaging findings in common epilepsies and movement disorders (e.g.,
magnetic resonance imaging [MRI], Single Proton Emission Computerized

Tomography [SPECT], and position emission tomography [PET])

- workplace base assessment

Describes the principle of arc-centered sterotaxy

- workplace base assessment

Describes sources of inaccuracy in stereotaxy (e.g., brain shift, human error)

-workplace base assessment

3rd year resident

Formulates a work-up and treatment plan for patients with epilepsy or a movement

disorder (e.g., Parkinson disease, essential tremor)

-A9nUUNeY

- workplace base assessment

Independently performs routine functional procedures (e.g., deep brain simulation

- log book
[DBS] placement, subdural electrode placement, topectomy)
Performs complex functional procedures with assistance (e.g., temporal lobectomy) - log book
—m’gwmﬂyw

Manages complications with assistance

- workplace base assessment

Performs stereotactic targeting using frameless and frame- based systems

- workplace base assessment

Describes the pathophysiology, including genetics, of the common movement

disorder

-Workplace based evaluation

Describes the pathophysiology and pathoanatomy of common epilepsies

-Workplace based evaluation

Identifies on MRI the structures targeted for movement disorder surgery

-Workplace based evaluation

Describes the use of surface and invasive EEG in seizure focus localization

-Workplace based evaluation

Identifies common patterns of EEG abnormality

-Workplace based evaluation

4th year resident

Independently formulates a treatment plan for patients with comorbidities or other

complicating factors (e.g., eloquent seizure focus)

-A5nUUNeY

- workplace base assessment

Independently performs complex procedures

-Log book

Adapts standard treatment plans to special circumstances (e.g., previous surgery,

neuropsychological limitations)

-A9nUUNeY

- workplace base assessment

Independently manages complications

-A9AnUUNeY

- workplace base assessment
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Describes expected outcomes after

2 | - workplace base assessment
surgery for epilepsy and movement disorders
Describes responses to electrical stimulation around intended DBS targets and in
2 | - workplace base assessment
various regions of eloquent cortex
Describes indications for lesional vs. neuromodulatory interventions 2 | - workplace base assessment
Describes the role of radiosurgery for functional lesions 2 | -Workplace based evaluation
Describes indications for vagus nerve stimulation (VNS), callosotomy, and
2 | - workplace base assessment
hemispherectomy
5th year resident
Systematically reviews treatment outcomes for epilepsy and/or movement disorders 1 |- workplace base assessment
Participates in quality improvement for epilepsy and/or movement disorders 1 |- workplace base assessment
Contributes to the peer-reviewed literature in epilepsy and/or movement disorder
2 | - workplace base assessment
treatment
4. Care for Vascular Neurosurgery Patients
Competency domain (Abbreviated as CD in table)
1. Patient care
2. Medical knowledge
3. Practice-based Learning and Improvement
4. Interpersonal and Communication Skills
5. Professionalism
6. Systems-based Practice
Level
CD | Assessment
Level 1
Performs a history and physical examination in patients with ischemic or hemorrhagic - chart round
1
stroke - direct observation
Provides routine perioperative care for patients undergoing extracranial and - chart round
1
intracranial vascular surgery - direct observation
- chart round
initiates the work-up of a patient with ischemic or hemorrhagic stroke 1
- direct observation
- chart round
Explains risks and benefits of diagnostic catheter angiography 1

- direct observation
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Describes intracranial and extracranial vascular anatomy, including vascular territories

- workplace base assessment

Describes mechanisms of cerebral autoregulation

- workplace base assessment

Describes clinical presentations and imaging characteristics of ischemic and

hemorrhagic stroke

- workplace base assessment

Describes the embryology and anatomy of vascular lesions (e.g., aneurysms and

vascular malformations)

- workplace base assessment

Describes the pathophysiology of intracranial and extracranial atherosclerotic

diseases

-Workplace based evaluation

2nd year resident

Explains risks and benefits of surgery and endovascular therapy for aneurysms,

vascular malformations, and ischemic stroke

- chart round
- direct observation

- 360 evaluation

Interprets CT, MR, and angiographic studies

- chart round

- direct observation

Assists with routine components of procedures (e.g., pterional craniotomy, diagnostic

catheter angiography)

- Log book

- Direct observation

Recognizes and initiates work-up of complications after surgery or endovascular

therapy (e.g., hemorrhage, ischemic stroke, cardiovascular compromise

- chart round
- direct observation

- 360 evaluation

Lists indications for intravenous thrombolytic therapy in ischemic stroke

-Workplace based evaluation

Lists indications for carotid endarterectomy and carotid angioplasty/stent

- workplace base assessment

Describes the natural history of aneurysms and vascular malformations

- workplace base assessment

Lists indications for surgical and endovascular treatment of aneurysms and vascular

malformations

- workplace base assessment

Describes the clinical and imaging characteristics of delayed cerebral ischemia after

subarachnoid hemorrhage

- Direct observation

Describes imaging findings in common cerebrovascular conditions

- Direct observation

3rd year resident

Formulates a work-up and treatment plan for patients with aneurysms, vascular

malformations, or ischemic stroke

- chart round
- direct observation

- 360 evaluation

Independently performs routine components of procedures

- Log book
- chart round
- Direct observation

- 360 evaluation

Performs complex procedures with assistance (e.g., carotid endarterectomy,

aneurysm clipping, arteriovenous malformation resection)

- Log book
- direct observation

- 360 evaluation

Manages complications with assistance

direct observation

-360 evaluation
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Describes the pathophysiology of ischemic stroke (e.g., necrotic and apoptotic cell

death)

- workplace base assessment

Describes methods for evaluating cerebral perfusion and blood flow

- workplace base assessment

Lists indications for surgical and endovascular treatment of complex aneurysms and

vascular malformations

- workplace base assessment

Describes the imaging and angiographic characteristics of cerebral vasculopathies

(e.g., atherosclerotic disease, dissection, vasculitis)

- workplace base asses

Formulates a work-up and treatment plan for patients with aneurysms, vascular

malformations, or ischemic stroke

- chart round
- direct observation

- 360 evaluation

4th year resident

Independently Formulates a treatment plan for patients with comorbidities or other
complicating factors (e.g., previous stroke, coronary artery disease, anti-

coagulation)

- direct observation

- 360 evaluation

Independently performs complex procedures

- Log book
- chart round

- direct observation

Performs advanced procedures with assistance (e.g., aneurysm coiling, vascular

malformation embolization, extracranial- intracranial bypass)

- Log book
- direct observation

- 360 evaluation

Independently manages complications

- direct observation

- 360 evaluation

Describes expected outcomes after surgery or endovascular therapy for intracranial

and extracranial vascular disease

- workplace base assessment

Describes the indications for medical vs. endovascular treatment of intracranial

arterial stenosis

- workplace base assessment

Describes the molecular mechanisms of ischemic protection strategies

- workplace base assessment

Describes the genetics and inheritance of familial cavernous malformations and

hereditary hemorrhagic telangiectasia

- workplace base assessment

5th year resident

Systematically reviews treatment outcomes for neurovascular disease

- direct observation

- 360 evaluation

Participates in quality improvement for neurovascular disease

- direct observation

- 360 evaluation

Independently performs advanced procedures

- direct observation

- 360 evaluation

Contributes to the peer- reviewed literature in cerebrovascular disease

- direct observation

- 360 evaluation

5. Care for TBI patients
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Competency domain (Abbreviated as CD in table)
1. Patient care

2. Medical knowledge

3. Practice-based Learning and Improvement

4. Interpersonal and Communication Skills

5. Professionalism

6. Systems-based Practice

Level
CD | Assessment
Level 1
Performs a history and physical examination of a comatose patient and assign MR
Glasgow Coma Scale (GCS) score 1 )
- workplace base evaluation
—Gli’mﬂﬁ:’]ﬂlﬁ&l
Evaluates a polytrauma patient and assign Injury Severity Score 1
- workplace base evaluation
—Gli’mﬂﬁ:’]ﬂlﬁ&l
Provides initial management of a polytrauma patient 1
- workplace base evaluation
—Gli’mﬂﬁ:’]ﬂlﬁ&l
Provides routine peri- operative care for patients with TBI 1
- workplace base evaluation
—Gli’mﬂﬁ:’]ﬂlﬁ&l
Detects an altered neurological examination 1
- workplace base evaluation
Places an ICP monitor and external ventricular drain 1 |- log book

2nd year resident

-av3uunUne
Explains risks and benefits of neurosurgical procedures for TBI 1
- workplace base evaluation

Organize emergency surgical team; position for craniotomy with cervical precautions 1 workplace base evaluation

Assist with routine procedures (e.g., burr hole, craniotomy for hematoma or

1 | - workplace base evaluation
penetrating injury)
Recognizes and initiates work-up of complications (e.g., hematoma, seizure, sepsis, -As3anuIUY

1
monitor drift) - workplace base evaluation

3rd year resident
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-avuunUe
Formulates an interdisciplinary treatment plan for patients with polytrauma 1
- workplace base evaluation
Selects patients for operative intervention 1 | - workplace base evaluation
Independently performs routine procedures 1 |- Log book
Performs complex procedures with assistance (e.g., repair of vascular injury or CSF
1 |- Log book
fistula, posterior fossa hematoma)
Manages complications with assistance . -As3anuUY
- workplace base evaluation
Manages ventricular drain
1 |- workplace base assessment
4th year resident
Prioritizes the management of injuries in a polytrauma patient 1 |- workplace base assessment
Independently performs complex procedures
- Log book
1
Manages unexpected intra-operative events (e.g., cerebral edema, hemorrhage, air
1 | - workplace base evaluation
embolus)
Adapts standard treatment plans to special circumstances (e.g., medical comorbidity,
1 | - workplace base evaluation
coagulopathy)
-As3anucUngY
Independently manages CNS complications 1
- workplace base evaluation
5th year resident
Systematically reviews treatment outcomes for TBI 1 |- workplace base evaluation
Participates in quality improvement for TBI care 1 | - workplace base evaluation
Participates in developing a plan for triage in a disaster management scenario 1 |- work place base evaluation
- Log book
Reconstructs complex craniofacial injuries 2

6. Care for degenerative spine disease patients

Competency domain (Abbreviated as CD in table)
1. Patient care

2. Medical knowledge

3. Practice-based Learning and Improvement

4. Interpersonal and Communication Skills

5. Professionalism

6. Systems-based Practice
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Level
CD | Assessment
Level 1
-av3uunUne
Performs a history and physical examination in patients with spinal disorders 1
- workplace base evaluation
Evaluates and treat a patient for medical comorbidities affecting elective spinal -As3anuIUY
1
surgery - workplace base evaluation
-n5nuIUY
Provides routine perioperative care for spinal surgery patients 1
- workplace base evaluation
- workplace base evaluation
Describes vertebral and radicular anatomy by level 2 -
-av3uunUne
Describes the physical findings and differential diagnosis of degenerative spinal -As3avuUY
2
disorders (e.g., radiculopathy, neurogenic claudication, spondylotic myelopathy) - workplace base evaluation
Describes basic principles of spinal biomechanics 2 | - workplace base assessment
2nd year resident
asIruIUIe
Explains risks and benefits of surgical spine procedures 1
- workplace base evaluation
m3IavuUIe
Interprets diagnostic studies (e.g., imaging, EMG) 1
- workplace base evaluation
Assists with routine procedures (e.g., lumbar or cervical laminectomy, lumbar - workplace base evaluation -
1
discectomy) log book
Describes medical and physical therapies for degenerative spinal disorders 2 | - workplace base evaluation
asIuUIe
Lists surgical indications and options for degenerative spinal disorders 2
- workplace base evaluation
Describes imaging findings in degenerative spinal disorders (e.g., x-ray, MRI, ATIUUIUE
2
myelography) - workplace base evaluation
Describes the natural history of spinal degenerative disorders 2 | - workplace base assessment
asIuUIe
Describes EMG findings in spondylotic myeloradiculopathy 2
- workplace base evaluation
3rd year resident
Formulates a work-up and treatment plan for patients with lumbar or cervical -As3anuIUY
1
degenerative disease - workplace base evaluation
- workplace base evaluation
Independently performs routine procedures 1
- log book
Performs complex procedures with assistance (e.g., Anterior Cervical Discectomy and
- workplace base evaluation
Fusion [ACDF], posterior lumbar fusion, spinal cord tumor resection, fracture 1
- log book
stabilization)
Describes the pathophysiology of degenerative spondylotic myeloradiculopathy 2 | - workplace base evaluation
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Describes and categorize degenerative spinal deformities by imaging (e.g., scoliosis,

lumbar spondylolisthesis)

M5AUUIUY

- workplace base evaluation

Describes indications for anterior vs. posterior surgical approaches to the spine

M5UUIUY

- workplace base evaluation

Describes the role of instrumentation and bony fusion in surgery for degenerative

spinal disorders

-A9nUNUNeY

- workplace base evaluation

Describes and categorize degenerative spinal deformities by imaging (e.g., scoliosis,

lumbar spondylolisthesis)

-A9nUUeY

- workplace base evaluation

4th year resident

Independently formulates a treatment plan for patients with comorbidities, previous
surgery or other complicating factors (e.g., multiple system trauma,

coagulopathy)

- workplace base evaluation

- log book

Independently performs complex procedures

- workplace base evaluation

- log book

Describes expected functional and pain outcomes after surgery for spinal

degenerative disease

-A5nUUNeY

- workplace base evaluation

Describes criteria for reoperation for degenerative spinal disease

-AFnUUNeY

- workplace base evaluation

Lists indications for vertebroplasty and kyphoplasty

-A9nUUeY

- workplace base evaluation

Describes the genetics, pathophysiology, and imaging findings of inflammatory spinal

disorders

-A5nUNUNeY

- workplace base evaluation

5th year resident

Systematically reviews treatment outcomes for spinal disorders Participates in quality

improvement for spinal disorders Independently performs advanced procedures

- workplace base evaluation

Systematically reviews treatment outcomes for spinal disorders Participates in quality

improvement for spinal disorders Independently performs advanced procedures

- workplace base evaluation

Systematically reviews treatment outcomes for spinal disorders Participates in quality

improvement for spinal disorders Independently performs advanced procedures

- workplace base evaluation

Contributes to the peer-reviewed literature in spinal degenerative disease

- workplace base evaluation

Evaluates and introduce resource efficiencies for surgical spine care.

- workplace base evaluation

7. Care for spinal trauma, tumor, infection diseases patients

Competency domain (Abbreviated as CD in table)
1. Patient care

2. Medical knowledge

3. Practice-based Learning and Improvement

4. Interpersonal and Communication Skills

‘S PMK
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5. Professionalism

6. Systems-based Practice

oo

Level
CD | Assessment
Level 1
Initiates the work-up of a patient with myelopathy or radiculopathy .
1 | - workplace base evaluation
Safely positions patients for spinal procedures 1 | - workplace base evaluation
Describes spinal cord and cauda equina anatomy 2 - workplace base evaluation
-Av3nusUY
Describes dermatomal sensory and motor levels and patterns of spinal cord injury 2
- workplace base evaluation
Defines spinal stability and instability 2
- workplace base evaluation
Describes the pathophysiology of spine and spinal cord injuries 2 | - workplace base assessment
2nd year resident
Initiates management of a patient with acute spinal cord injury 1 |- workplace base assessment
Performs cervical traction/reduction 1 | workplace base assessment
Recognizes and initiates work-up of complications (e.g., CSF leak, infection, radiculitis) | 1 |- workplace base evaluation
Describes the medical treatment of spinal infections 2 | - workplace base evaluation
Describes the use and types of external bracing in spinal trauma, tumor, or infection 5 ATINRUIUY
- workplace base evaluation
asIuUIe
Classifies spinal fractures by mechanism and imaging appearance 2
- workplace base evaluation
Lists surgical indications, contraindications, and options for spinal trauma, tumor, and
2 | - workplace base assessment
infection
asIruIUIe
Describes the natural history of primary spinal tumors 2
- workplace base evaluation
3rd year resident
Formulates a plan for surgical and adjunctive therapy of a patient with spinal column
1 | - workplace base evaluation
neoplastic disease
Manages complications with assistance 1 | - workplace base evaluation
Describes the pathophysiology and imaging findings of spinal tumors (e.g., intradural
2 | - workplace base evaluation
tumor, vertebral metastasis)
Describes the pathophysiology and imaging findings in spinal infection (e.g., discitis,
2 | - workplace base evaluation

epidural abscess, tuberculosis, osteomyelitis)
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Describes the role of instrumentation and bony fusion in surgery for spinal trauma,

tumor, or infection 2 | - workplace base evaluation
4th year resident
Performs advanced procedures with assistance (e.g., thoracolumbar or craniocervical - workplace base evaluation
1
reconstruction, reconstruction after infection or vertebral tumor resection - log book
Independently manages complications 1 | - workplace base evaluation
Describes expected short- and long-term outcomes and complications after surgery
for spinal trauma, tumor, or infection 2 | - workplace base evaluation
Describes factors affecting outcome in spinal tumor surgery (e.g., extent of resection) .
2 | - workplace base evaluation
Describes the use of adjuncts during spinal trauma and tumor surgery (e.g., image
guidance, ultrasound, monitoring) 2 | - workplace base evaluation
Describes the role of radiotherapy for treatment of spinal tumors )
2 | - workplace base evaluation
5th year resident
Leads interdisciplinary team in the management of complex spinal disorders 1 | - workplace base evaluation
Contributes to the peer-reviewed literature in spinal trauma, tumor, or infection 2 | - workplace base evaluation
Designs a clinical trial in spinal trauma, tumor, or infection 2 | - workplace base evaluation
8. Professionalism
Competency domain (Abbreviated as CD in table)
1. Patient care
2. Medical knowledge
3. Practice-based Learning and Improvement
4. Interpersonal and Communication Skills
5. Professionalism
6. Systems-based Practice
Level
CD | Assessment
Level 1
Identifies the range of practice variation (e.g., medication, laboratory tests, imaging,
and procedures) 6 | - workplace base evaluation
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Describes Thailand health payment systems 6 | - workplace base evaluation
Defines medical errors, near misses, and sentinel events; provides system-based
6 | - workplace base evaluation
examples of each
-av3uunUne
Assists care coordinator with discharge and outpatient services arrangements 6
- workplace base evaluation -
Works in interdisciplinary teams to enhance safety and quality 6 | - workplace base evaluation
Identifies limitations in knowledge, skills and experiences; incooperate feedback 2 | - workplace base assessment
Demonstrates information technology skills for evidence gathering 3 | - workplace base assessment
Describes basic concepts in clinical epidemiology, biostatistics, and clinical reasoning 3 | - workplace base assessment
Describes the design and use of clinical registry outcomes data in practice
3 | - workplace base assessment
improvement
Demonstrates honest and caring patient interactions; respect privacy and autonomy 5 | - workplace base assessment
Describes basic bioethical principles 5 | - workplace base assessment
Is punctual for conferences, rounds, calls, and operating room (OR) 5 | - workplace base assessment
Manages fatigue and sleep deprivation 5 | - workplace base assessment
Reports duty hours in a timely and accurate manner 5 | - workplace base assessment
Presents appropriate attire and respectful demeanor 5 | - workplace base assessment
Seeks patient information with reliability, industry, and confidentiality 5 | - workplace base assessment
Describes the ethical principles of informed consent 4 | - workplace base assessment
Describes methods to compassionately break bad news 4 | - workplace base assessment
Identifies elements of safe patient hand-offs and procedural pause 4 | - workplace base assessment
Prioritizes and conveys simultaneous critical clinical events 4 | - workplace base assessment
Uses Electronic Medical Record (EMR) and radiology access systems for timely
4 | - workplace base assessment
reporting of clinical information
Creates accurate patient orders and demonstrate use of EMR dosing and drug -Chart review
il
interaction safety mechanisms - workplace base assessment
2nd year resident
Describes the cost impact of practice variation in the context of system and national
6 | Workplace based assessment
health resource utilization
Describes principles of ethical coding (e.g., diagnostic, E&M, and procedural) 6 orkplace based assessment
Uses protocols and checklists for patient hand-offs, medication orders, and
6 | Workplace based assessment
emergencies
Effects inter-facility transfer, including records and physician communication 6 | Workplace based assessment
Sets learning and improvement goals; identifies resources, and performs appropriate
3 | Workplace based assessment
learning activities
Participates in informal patient, medical student, and resident teaching 3 | Workplace based assessment
Categorizes research study designs; evaluates quality and relevance 3 | Workplace based assessment
Contributes to the peer- reviewed neurological surgery literature 3 | Workplace based assessment
Incorporates evidence into routine clinical care decisions 3 | Workplace based assessment
Forms effective therapeutic bond with patients; receives praise from patients and
5 | Workplace based assessment

families
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Identifies and manages common ethical challenges during patient care 5 | Workplace based assessment
Recognizes individual limits in clinical situations and ask for assistance when needed 5 | Workplace based assessment
Manages personal emotional, physical, and mental health 5 | Workplace based assessment
Seeks and accepts professional criticism 5 | Workplace based assessment
Obtains and documents informed consent 5 | Chart review
Participates in breaking bad news to a patient or family 4 | Workplace based assessment
Participates in an advanced directive discussion 4 | Workplace based assessment
Leads procedural pause 4 | Workplace based assessment
Uses checklists and informatics to support patient hand-offs 4 | Workplace based assessment
Communicates effectively with patients and families from varied cultural and
4 | Workplace based assessment
socioeconomic backgrounds
Prioritizes, conveys, and manages simultaneous critical clinical events 4 | Workplace based assessment
Completes timely and accurate operative notes and RCNST Case Log entries 4 | Chart review E-log book
3rd year resident
Lists the elements necessary for evaluation and management (E&M) coding at each
4 | Chart review
encounter type/level
Use healthcare resources responsibly (e.g., test ordering, OR efficiency, timely
6 | - workplace base evaluation
discharges/transfers
Accurately codes diagnoses and procedures in the RCNST Case Log System 6 | E-log book
Reports problematic behaviors, processes, and devices, including errors and near
6 | - workplace base evaluation
misses.
Coordinates interdisciplinary inpatient care .
6 | - workplace base evaluation
Utilizes data for practice improvement (e.g., systematic reviews, meta-analyses,
3 | - workplace base evaluation
practice guidelines, clinical outcomes data)
Teaches colleagues and other health professionals in both formal and informal
3 | - workplace base evaluation
settings
Contributes systematic clinical or scientific information to the peer- reviewed
3 | - workplace base evaluation
literature
Participates in clinical outcomes data gathering and analysis 3 | - workplace base evaluation
Mitigates impact of cultural, ethnic, or socioeconomic differences on patient care
5 | - workplace base evaluation
outcomes
Responds to patient needs that supersede self-interest 5 | - workplace base evaluation
Demonstrates personal ownership of complications and patient outcomes 5 | - workplace base evaluation
Acts as effective team leader for physicians and other health care personnel 5 | - workplace base evaluation
Leads accurate and effective discussions at morbidity and mortality conference 5 | - workplace base evaluation
Obtains and documents informed consent in challenging circumstances (e.g.,
4 | - workplace base evaluation
language or cultural barrier)
Breaks bad news to a patient or family member 4 | - workplace base evaluation
Leads and documents an advanced directive discussion 4 | Chart review
Supervises patient hand-offs 4 | - workplace base evaluation
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4th year resident

Cites peer-reviewed cost and outcomes data to support resource utilization decisions | 6 | Workplace based assessment
Conducts root cause or failure mode analysis of systems- based errors and effect
6 | Workplace based assessment
prophylaxis
Coordinates team for interdisciplinary procedure .
6 | - workplace base evaluation
Establishes timeline and Identifies resources for transition to practice .
6 | - workplace base evaluation
Improves care systems to achieve optimal patient care .
6 | - workplace base evaluation
Works effectively in various health care delivery settings and systems .
6 | - workplace base evaluation
Participates in evidence- based practice improvement 3 | - workplace base evaluation
Organizes educational activities at the program level 3 | - workplace base evaluation
Formulates question or hypothesis, design investigation, execute project, and report
3 | - workplace base evaluation
results
Utilizes morbidity and mortality and program- level outcome data to institute
3
systematic clinical practice changes - workplace base evaluation
Identifies and manages complex ethical challenges during patient care 5
- workplace base evaluation
Acts as a mentor and role model to other residents 5
- workplace base evaluation
Assumes leadership responsibility for clinical care team decisions and outcomes 5 | - workplace base evaluation
Mediates conflict amongst members of the health care team 5 | - workplace base evaluation
Recognizes and responds to physician impairment in self or others 5 | - workplace base evaluation
Quantifies evidence for risk-benefit analysis during informed consent for a complex,
4 | Chart review
elective neurosurgical procedure
Manages and documents an unexpected outcome (e.g., patient, care team and risk Chart review
il
management communication) Workplace based assessment
Leads response to an intra-operative or critical care emergency - workplace base evaluation
il
Acts in a consultative role to other physicians 4 | - workplace base evaluation
Creates or updates a neurosurgical care pathway and order set; implements use 4 | - workplace base evaluation
5th year resident
Designs and implements cost- effective patient care pathways with monitoring and - workplace base evaluation
6
feedback mechanisms
Leads multi- disciplinary patient safety team or initiative 6 | - workplace base evaluation
Leads interdisciplinary care team or clinic 6 | - workplace base evaluation
Mentors colleagues in practice building and administration 6 | Workplace based assessment
Develops educational curriculum and/or assessment tools 3 | Workplace based assessment
Independently plans, fund and execute a research program 3 | Workplace based assessment
Leads or participates in a clinical research trial 3 | Workplace based assessment
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Participates in the peer- review and/or research funding review processes 3 | Workplace based assessment

Leads or participates in a clinical outcomes registry 3 | Workplace based assessment

Participates in or develop programs to promote equality of care in vulnerable and Workplace based assessment
underserved patient populations °

Participates in or design physician wellness programs 5 | Workplace based assessment

Serves as a role model for other practicing and resident physicians for standards of Workplace based assessment
ethical behavior and professionalism °

Participates in or lead institutional ethics board or program, or IRB 5 | Workplace based assessment

Designs consent instrument for a human subject research study; files an Institution Workplace based assessment
Review Board (IRB) application !

Designs and implements a procedural safety or sign-out exercise 4 | Workplace based assessment

Designs and implements a team building and communications exercise 4 | Workplace based assessment

Utilizes EMR with IRB approval to conduct formal clinical research and/or quality
4 | Workplace based assessment

improvement (Ql); reports results
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AMARNUIN A

INUNUTEUNITUNTHIAATUATUSENBUNTUSZIIULINDAIUATHLEARAS
AUAMNT Y TUNITUTENBUIVIINITNTTH

4191 UszamAagrndans

1. mdaaleaueniglanisatuanvasennselulsansaniznaluil

Head injury 30 379
Cranial and Spinal Tumor (exclude stereotactic biopsy) 25 319
Spine (degenerative disease, trauma) 25 518

Vascular (spontaneous intracerebral hemorrhage, aneurysm, AVM etc.) 15 51¢

2. famenueInglanisaivguuasenaselulsavsen1ienaluil esnsuss 4 ve

Infection (cranial & spinal) 5519
Hydrocephalus (age more than 15) 30 578
Stereotactic & Functional Surgery procedure 591¢
Peripheral Nerve 5178
Children (hydrocephalus and congenital malformation) 5119

Basic Neurosurgical Technique (ventriculostomy, lumbar drain, etc.) 60 51
3. 92um1ialy Complex case 60 518
(craniopharyngioma, pituitary adenoma//transphenoidal transcranial approach, vestibular

schwannoma, complex skull basal/posterior fossa meningioma, aneurysm, AVM etc.)
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nuvlszinu

- Chart review
- Case-based Discussion
- DOPs
- Conference presentation evaluation (CPE)

- Journal club evaluation

- Research Progression

- uuusziaiv Portfolio

- nuuUszIEiY ebo 89N

a d o Y
- puvdszivunngdszannu
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Chart Review: Neurosurgery Resident Training: Phramongutklao Hospital

Version 2.0 (anuauysaiiussiiiau)

EPA: [ 11. Tumor. [ ] 2. Pediatric [ ] 3. Epilepsy & Functional [ 14. Vascular
[ 15 TBI [ 16. Degenerative Spine [ 17.Spine Trauma & Diseases
Date of reVIew ......cccceeeeeveevereeeen HN: e, WA e
ReSident NaME: ..o level ............
Vrszdieu luasysal adla asmsULA | Auys
UG ATUNIU ls.ia:uuuizu
Performs a history, physical examination 83VEIAYATUNIU HUALUI 0 1 2 3

918 Tsauseanda e1dagdy, Tudeu WNL, normal

Discharge summary aslsafilaeasulun1sidads wazn1ssnu 0 1 2 3
Problem lists asluasu/ udslugniunsouaaa 0 1 2 3
Progress note ICU yiniunniduina active, Ward a4 3 Juusn viewdled 0 1 ) 3

Asasullas N15amsIa CT, MR, Bagn1ssnw

Order wagtonans dtaw 2. Teeudaau dnsdususes sae 0 1 2 3

Incorporate considerations of cost awareness and risk-benefit 0 1 2 3

analysis (SBL) dan1sshwimnzauiugiie waessuuveamdlsmenua

Operative note Weuasunely 3 U asasuniu luleu same 103y 0 1 2 3

wazdinaunin/ TuBugeuasinanis AnzuvsnyouATU To Lav 1.

Y o a Y

Clinical summary adlsaidAEATU FMaN1T wazefd1Agy 0 1 ) 3

Total = 24 Pass = 12 (50%)

Comments

SHAff tee et e

namru: Aedlasziu w1 esnues 1 ASwneliow (¢ a5y/d)
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Case-based Discussion: Neurosurgery: Phramongutklao Hospital

Version 2.0
Resident Name: ........ccccoecemecrnsccesscrisccrenccnnnnaannnnsnasnnssnannnnnsne s meoees LEVEL coiciieccenneccinecnnnes
Date:
EPA: [ 11. Tumor. [ ] 2. Pediatric [ 1 3. Epilepsy & Functional [ 14. Vascular
[ 15 TBI [ 16. Degenerative Spine [ 17.Spine Trauma & Diseases
S k [ [ Below Borderline Meet Good
s expectations expectations
1. Differential Diagnosis from clinical finding 0 1 2 3
2. Interprets results of investigations 0 1 2 3
3. Provides management 0 1 2 3
4. Recognizes risks and complications 0 1 2 3
5. Professionalism: eiSguuesa 1Ay Qﬂoﬁvm LATATINDLIAN 0 ! 2 3
6. Communicate effectively (ICS): dauslausziiiu luduau 0 1 2 3
7. Incorporate considerations of cost awareness and risk—benefit 0 1 2 3
analysis (SBL): Lﬁaﬂmi%’nmﬁmmxamhéﬂw finnsaeunnuludes
ﬂl'ﬂﬁl};\]"]ﬁ LLaSaWQﬁ‘ﬂﬁi%}ﬂ‘Eﬂ
Total (max= 21(100%)) Pass =10 0 1 2 3
AYUUUTLA = oo Conoo) L wnl ] lamnu

Comments (suggestions for development)

Staff: date./

Milestone

LAEUNHIU: maﬂ,m:ﬁu WU 9819UBY 10 ASIRDT

o 4 L4 o 9 o I Y =
waﬂgﬁs1mzmmmmiﬂﬂammmmﬂszmmu szamdaomans Tﬁwmma‘wszmqgmm U w&b




DOPs: Direct Observe Procedural Skills: Neurosurgery: Phramongutklao Hospital

Version 2.0

Resident Name: Level

Diagnosis: Procedure: Surgery Date:

EPA: [ 11. Tumor. [ ] 2. Pediatric [ 1 3. Epilepsy & Functional [ 14. Vascular

[ 15 TBI [ 16. Degenerative Spine [ 17.Spine Trauma & Diseases

() Basic procedure (Burr hole/ EVD/ VP Shunt/ Craniectomy/ Craniotomy/ Laminectomy/ Cranioplasty/ biopsy) ) Complex procedure (Tumor/ Fusion)

SkIUS Below Borderline Meet Good
expectations expectations

1. Prepares for procedure according to an agreed protocol 0 1 2 3
2. Provides patient safety 0 1 2 3
3. Special drug and equipment preparations 0 1 2 3
4. Positioning 0 1 2 3
5. Manual dexterity, correct tissue planes 0 1 2 3
6. Seeks help where appropriate (own limitations) 0 1 2 3
7. Hemostasis 0 1 2 3
8. Postoperative care 0 1 2 3
9. Communicate effectively with patient and families (ICS) 0 1 2 3
10. Incorporate considerations of cost awareness and risk— 0 1 2 3
benefit analysis (SBL)

Total (max=30 (100%)) Pass = 15

ASULUTLA = oo Cooo) L wnl ] lamnu

Comments (suggestions for development)

Staff: date./

Milestone
e dlensunsilnaeu 24 Weunaslaszdu meet expectations atnavay 5 ads Taeil Basic Procedures: level 2 full supervision 2 ads
ey aasunisiinasy 36 Lﬁau(ﬂymlmyixﬁu meet expectations aejwﬁaa 5 ﬁ%{i Tnedl Basic Procedures: level 3 supervision on demand 2 ﬂ%ﬂ
e dlensunsilnaou 48 Weunaslaszdu meet expectations atnvay 5 ads lavdl Basic Procedures level 3 supervision on demand 2 ads level 4 Unsupervised 2 Pﬁz&
e lensunsilinaeu 60 Weunaslaszdy meet expectations atnavay 5 ads lavl Basic Procedures: level 4 unsupervised 2 adaay Complex Procedures level 3 supervision on demand 2
ada
EPA Level of Supervision for this procedure (Basic Procedure adla level 3 %ultﬂﬂ;mwnﬁmmiﬁﬁmum)
()1. Observation
()2. Full supervision
()3. Supervision on demand
()4 Unsupervised

()5. Provide to colleague

o 4 L4 o 9 o I Y =
waﬂgﬁs1mzmmmmiﬂﬂammmmﬂszmmu szamdaomans Tﬁwmma‘wszmqgmm U w&b




CPE: CONFERENCE (Topic) PRESENTATION EVALUATION: Neurosurgery: Phramongutklao Hospital

Version 2.0

ReSIAENt NEME! .....cvumererenreurcerieceeeecriasecrsscena s n e s n s na s aa s an e a0 8 B

CONFERENCE TOPIC:

Level .

Date:
EPA: [ 11. Tumor. [ ] 2. Pediatric [ 1 3. Epilepsy & Functional [ 14. Vascular
[ 15 TBI [ 16. Degenerative Spine [ 17.Spine Trauma & Diseases
. Below Borderline Meet Good
Skills . .
expectations expectations
1. The Presenter was well organized and prepared. 0 1 2 3
2. Presenter exhibited a good understanding of topic 0 1 2 3
3. Presenter responded effectively to audience questions and 0 1 2 3
comments.
4. Presenter spoke clearly/effectively 0 1 2 3
5. Slides / Visual aids: (organization, number, clarity) 0 1 2 3
6. Oral Presentation & Delivery: (Confidence, eye contact, rate of 0 1 2 3
speech, enunciation, appropriate use of pauses)
7. Time for presentation used effectively 0 1 2 3
8. Total: max = 21 (100%)
Pass = 10

Comments (suggestions for development)

Staff: date./

Milestone

WnamEu: adlaseiu meet expectations a819usY 4 ASIReT
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JOURNAL CLUB EVALUATION: Neurosurgery: Phramongutklao Hospital

Version 2.0

Resident Name: ...... .. Level ...

Journal Article:

Date:
EPA: [ 11. Tumor. [ ] 2. Pediatric [ 1 3. Epilepsy & Functional [ 14. Vascular
[ 15 TBI [ 16. Degenerative Spine [ 17.Spine Trauma & Diseases
Skills Below Meet Good Above
expectations | expectations expectations
1. Paper Selection (importance, interest, general appeal): 0 1 2 3
2. Background Knowledge & Introduction of Topic, Questions, 0 1 2 3
and Experimental System:
3. Critical Analysis of Results: 0 1 2 3
4. Concise and Accurate Conclusions, Caveats, and Future 0 1 2 3
Experiments or Implications:
5. Slides / Visual aids: (organization, number, clarity) 0 1 2 3
6. Oral Presentation & Delivery: (Confidence, eye contact, rate | O 1 2 3
of speech, enunciation, appropriate use of pauses)
7. Ability to Answer Questions from the Audience: 0 1 2 3
7.1) What is the key question this study tries to answer?
7.2) What are the main conclusions in this article?
7.3) How does the article’s information relate to what you
already know?
7.4) Are there any biases in the design?
8. Total: max = 21 points anfﬁwl’m =10
ASUWUUNLA = oo, (7 Wl (R YRV W R EYTAR Y

Comments (suggestions for development)

Staff: date./

Milestone

WnamEu: adlaseiu meet expectations a819usY 4 ASIReT

[oYXe)
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RESEARCH PROGRESSION EVALUATION FORM: Neurosurgery: Phramongutklao Hospital

Version 2.0
RESIACNT NAME: ...ttt ettt a e a st et e et et et et et et et et e s st s s s s snanaen Level ..
Research Topic: ... mmiagiamm%’a ........................................
I:I v v Ty ¥ a v I:I A o aw 7 o & a2
ENIMI@VT’J"UEN’]H’J?]EJ LIUNIIYLLAT D LI EUINUIAYLLA
. . Bel Borderli M Good 2 4 <
Progression by levels (Milestone) Eipl\gmﬁons (Sr e exp:;:mons (3‘)’0 03%9 ITOLNNY
© (&) 210158 sz

Level 1. Date: ..o @399..0 / o Usgandmsfine be.

() Paper Selection (SuRnnedouny, sivediaula,

() BuANYI9UTHNIFUIUNTITM NG B wan

¥
& A

Level 2. Date: ... (B30 / o UszinTns@nw od.......

)

() Paper Selection (SuRnmedouniy, sisvedauls, ns
diauesitenlnafes wagAauanuide)
¥ = ‘yv a a o ¥

() leadinwenanseySuiiaveunuideuas
v o Y

() laUSawenanseiuSneuan

() Budsu Proposal

Level 3. Date: ... 3.0 / o Usssrdmsing be......)

() Research Proposal Tnaa§adu
() Research Proposal au“uumj
() a3 Ethic

() HuNsAIAN Ethic

Level 4. Date: ............... @370 / o Uszdrdmsfine be.

() Euidde iivveya

() BuSsuiiguveyailiada

Level 5. Date: ... @3990 / o Uszdrdnsfnu be

() Full Paper sensi3geu
() Full Paper amuuml
() Full Paper asfiarsaniiiamn

() Full Paper 1n%un"s Accept

LABUNNIUY = 50% M1u level

Overall Progression:

Comments (suggestions for development)

Staff: date./

Self comments

ReSident: ..o / date./

— I s o — = —— % o n ——
Milestone inauman: vnlulansuniu level firvunenanseyufiareuaide wazenseivinmsamusulgunlamnlaiiu level fifmuslnadhuyes Good

0E®
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wUUUsEURWaaNNaIY (Portfolio) wnngUseanuiu

a1UszamAasAIans nosdasnssuy INWE}’WU’]ﬁWS%NQQ{]Lﬂﬁ’]

wulaluunuuwneysyduu

v2.0

‘e d o o 1] -
avsedudeiiunnassluunazyud

o. UsgiRausm

0.0 TaYaNily e | e manewansdl

oo TuUszmafiosina waznstuiigusylevuneuwan tonanslunsy

fnwn

lo. WUUUsEIU
ANTTUNN
31015 uag
EPA

©.®
.o

Journal Club Evaluation Form (& Eqm/ﬂ)
Conference (topic) Presentation Evaluation
Form (& ‘qw/ﬂ)

w.en Case-based Discussion (@o ‘qm/ﬂ)
w.@ Chart Review ( & ‘qm/ﬂ)
o.¢ Direct Observation Procedures (& ‘qm/ﬂ)
b WuuUszidiu EPA / milestone (o 1a%)
.ol NaNsAeUYRLTEUUsEETN AW (In-Training

Examination) (e Eqm/‘ﬂ)

. hUUUsEIEU
AUNTINUN

MUY

o.e Research Progression Evaluation Form (e 49)
o LONA135UTBALATINITITE (0 M)

an.en 11433 (0 YA)

< wuuUsedly
Non-technical
Skills wae
Technical

Skills

<o wuuUsiliumsunsanianssuivins uasns
Uﬁﬁawu (@0-0lo ﬂgﬂ/‘ﬁ)

<l wuulssiumaUuR 360 degrees Evaluation
Form (b ‘q@/ﬂ)

. ﬁmq%a;da Logbook Uszd1d (e 40/T)

<.« Tuazkuununnsitoutud (o 10/J)

& Usgmatlatng
wAEVANg Y

= 1
NIANYINDLUDY

Y o a
&.o NNANUFLTING L) (0 YA)

&lo MAPUJURNST Uagn1evinans (e ym)

. LUURBUNGU

hazUsziiunuLey

5.0 LUUABUNEY wazUseifiunues muuztiae
ningns (o Y0/D)

oo WUUAINTIU self reflection (o Ya/D)

. WuvUsziliunaunduanmsanwaaduaunu

(lo-on 49/ T)

o, NS
Aanssunisaou
ASWAUIAULDY
AsUsEiU
AN UAENNS

SuigyUszlovu

.o ﬁ'«aﬂiimwuﬂixﬁmmmw (32)

o

ollo AAnssuMsaeu uasUniyUsslevu (sey)

oo NINTTUNAILIAULBY (S2U)

3

oclo




wuuUssliunan1suURuvasnneyszIuY (360°)

nuEAaYNITUUIZEAM NYRaUNIIY quwmmawwmqgl,nafl

BB uN UL V2.1
w93 luNMsUssun SUGURANUASIT A9un TP, [ 1T S B 89 TP DU Wl
anuduusiuggnusadiu [ 1 onanseunme [ JunvneUssdunu [ Iwewia [ 180 a0 UAUGURIY o
o o \/ R < ¥ A e Yo v < ! a o v o b
ALUTUN Iﬂﬁﬂﬂ'] IUSU'ENWWWUQJQ'J'HJLWU Iﬂsmslﬁﬂ';’wmwmmmwa’mﬂ’sammmuwmﬁmu ANENITUNTUTELHUNS ﬁ]&’iﬂ‘iﬁ?t')lﬂuﬂ??mﬁﬂaﬂ?ﬂ%?jﬂ
Mvan1sUsHIlY fun| A | wely | AdsuSuusel lawmu
nIguagLa - mguayUiefivierUls Tefin vsevewdaluunasTu 6 4 15 1 0
AU - msvhimanislae s 6 4 13 1 0
UUR wagnmsiauwn
ALY (20%)
VinwzUfdunius - Joansunusanenu i wasyae laeensdiszavsnm 3 1
Wazn3dedns - flmaianswnsindulawardnaasvesnudunywe 3 1
(13.3%)
masnduundgm | - anwanansathueyanied sundaywile 3 1
auduienn®n | - aunsauimsianisanunisaianizen lawangas 4 3 12 1 0
(13.3%)
7FUAR - MIATINBLIAN 4 3 |2 1 0
amuduilenn®n | - arwSuiinveulumniivesuies 4 312 1 0
(40%) - 115810, NTHAINEEURUIVIN 4 3 12 1 0
- 1AMEITU AFTITU WALLINARDUA 4 512 1 0
v o ¢ .
UYWHFUNUS (Interpersonal skill)
Al
. a 3 |2 1 0
- ﬂ‘U%TJQN’]u
T X 4 3 1 0
- NugUIgLazyIf
nsuuelnen | - wemdeliaiusiuiussuuguaInsn ssuuimuIANaIN 4 3 ]2 1 0
Auseuu (13.3%) | - lanswennslunissneesnamngay 4 312 1 0
FIALRUUNIUA  (15x4=60)
ADTITIMIIIRLL oo oo eee oo
G o) (iuuuUsei)
FAUALUY e, ATLU (naUTE = 30 AzuuL(50%)) [1 ww [] Tueuwaz adswnleaigly mo Yu
G2 ) G2 )
(et ) (oo )
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Ms3euganIURTR | - nmsandmnumsunmedinuesgua wilanissnw 4 3 2 1 0
3
LAZAS WA - Vinwemsvhimanslag s 4 3 2 1 0
AULBY (20%)
= = =
N3L38UFINAINTIAN| - Morning report/ Wkly/ MM/ Preoperative Conference #in1s | & 3 2 1 0
ey YFUUITRUINSS U URINUIDIINTUTINAIING UASNIS
0, a
(20%) AUy
) ) 4 3 2 1 0
- Journal, Topic Presentation, Interdepartment @1u13a
° a o a Yo Yo o o
duauanaraiueSesilasuneuninglad dnnsiwaun . 5 ) . 0
- AMNMNWUNANULATNWITONNITUNNE TN15A1I9UN Lay
SURRURUITRIUITEYBIAULEY Research Progression
WnwyUfdusius - Hoansiuenvse lagveyaain gif waznuae laoensd 4 3 2 1 0
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uarn1sdedns JseAviE N
9 o . ; N o
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