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1. Supratentorial mass 50 Craniotomy 120
2. Infratentorial mass 50 = Intracranial vascular 10
3. Cerebral aneurysm 10 - Epilepsy 5
4. Cerebral arteriovenous malformation 5 - Awake craniotomy
5. Occlusive cerebrovascular disease 3 including DBS 5
6. Traumatic brain injury 5
7. Epilepsy 5
8. Awake craniotomy 5

Movement disorder 4
10. Pediatric brain tumor 10 Pediatric neurosurgery 10
11. Meningomyelocele 5




12. Craniosynostosis 5
13. Intracranial spinal fluid shunt 15 10
14. Traumatic spinal cord injury 5 60 including instrumentation
15. Spine surgery 60 (instrument 40) spine surgery 40
16. Interventional neuroradiology 40 30
msauagmmmﬂ’mﬁwwé’u 50 - -
msg]LLacg‘U'aaﬁﬂqmmqﬁaaﬂﬁmszam 60 40
ANNT
1. Fiberoptic intubation 20 6
2. Awake intubation 5 -
3. Arterial line (pediatric, ultrasound 10 6
guided)
4. Central line 10 6
5. Scalp block 10 6
6. Neuromonitoring 20 (EP 10, EMG 10) | 4
7. TCD 5 2

6.1.2. ANZUALIINYLINANI5LIBNTIU (Medical knowledge and procedural skills) unngUsEIUTY
novordnouTilaeBsunANguaTUNMSENURUR (nAnuani 3, 4 uag 5)
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(correlated basic medical neuroscience) LLaﬁﬁagﬁawmﬁm%ﬂﬁ;ﬂaﬂiiﬂwﬁﬂizuuﬂizﬁm
éamﬁ’uLLWV]éﬂizﬁwﬁmﬁé’m@%wmiuswsﬁsmsuawé’ﬂgmﬂizmﬁﬁaﬁ’mi%guqqmﬁmmmam%
Msunvemaiinge Anesthesia for specialty | hag Neuroanesthesia LLazm’miﬁug’m;’m
n15338 Tus1e739" Special project L,Lazaau"l,uizﬁ’uﬁﬁﬂﬂﬁwLL‘W‘V]ETUisaﬁ’wﬁmiuéumsUﬁﬁamu
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9. wwneUsssuunesendil 1 uay 2 L%‘EJULL@%U@”LT@MH%%@QE@%MEJWE‘%’]‘I/T%JUféSI:IJI’JEJIiﬁVI’NizUU
UsEanmaumang o wasauay 9 Mieaves (a151eft 1-3)

A uwweUszumuneseadi 1 uaz 2 wisnilufanssumadnnns wu interesting case
conference, inter-hospital conference, morbidity-mortality conference, journal club
(937971 4)

5 wwoUszsuumesendi 1 wez 2 lasunisilneusuieatuinans o1 nusum niesdle

LAZIEUUNITUIMITAANITNVIURUY (13199 5)



A1519% 4 AANTSUIVINTTIIeEUA

L3891 7.30-8.30 u.

12.00-13.00 u.

13.00-14,00 wu. 15.00-16.00 u.

FUIUNST Lecture
Neuroanesthesia and

basic research

IUDIAT Neuro journal club/

case conference

Advanced in anesthesia

Case conference /

Ethic conference

Tune e - Neuro interdepartment

conference

Resident journal club

MM conference

= Quality round

- Anesthesia case review

Advanced in anesthesia

TUANT

Neuro interhospital conference

A19719% 5 wUN1SEoU mmﬁ ﬂ’N&IL‘?IEJ’NﬂiUU HAZAMUAINITANINITUNNE

LNNEUSEINUIUNBEATN 1-2

BNUATEADU

UsegnnAugIneg1mansniIsunmeiuguy uay
eAENTAAUN LAYV VIR YA INNEUITU

HUrelsAnesEuUYsEam

ﬂ13&@‘14’3‘1/1mmam%mmwwéﬁugm ez IMeNFEns
ﬂa‘aﬂ‘ﬁL?]IEJ’JGZ]J@QﬁU%ﬁmiﬁ%%ﬂ’]ﬁ’m%m};ﬂ’JEJIﬁﬂ‘Vl’Ni%U‘U
Useam (correlated basic neuroscience and clinical
neuroanesthesia)

nsinsaluAINsIIMITINNg WU interesting case
conference, inter-hospital conference, morbidity-
mortality conference, journal club, topic review
miﬂizqﬂeﬁsgmmgiwimmiﬂﬁﬂamuﬁé’@zﬁ?mm

dmiugUlelsaneszuudseam

~ ¥ a = ay
fiauganuansaluindn wasderyyluidyd

WendmiugUlglsanassuulszam

P2

nsUURMAdy Y Inedmsuruielsaniassuy
UsEamnuna 9
miaau{f'mLasmizwmmiuﬁﬁamu
miLszj”’]%am'ﬁUizﬁqmL%wﬁﬁ’ﬁmi

* Difficult airway management workshop




LNNEUsEINUURBYRATUN 1-2

bNUNIIEDU

* ACLS workshop
* Anesthesiologist nontechnical skill workshop
* Communication workshop
* Hemodynamic workshop
- miﬂizﬁqm%wmﬁé’miﬁ%wmﬁm%’uéjﬂwkﬂmﬁzw

Usean wagivinunings

TPNUEIUITALUNITEINTRANT NTIIEN VAN

WAS9950 WAYIEUUNISUSUISIANISNVIUEE

- NSENBUSULNEINUIADNIT &1 LIVHAUN LASTDILD LAy

STUUNTUSMINSANNSATIUETY
- MIWTINNINTINIVINTUALNTUTEYTIUURN5A19

i

6.1.3. ﬁ'ﬂﬂzsz‘iﬂ’i’lmﬂﬂaLLazmiﬁam‘é (interpersonal and communication skills) laun

1. M3FeaUarnITasNANUTURUSTIATENIUNNEY HIINNU JUIBLaTQYIA

nsguanUlgkazgAtuselnadedin

NIAINUTITY

ANSUSI590NS difficult case

2
3
4. Vadeilanaiuenuduiusiifssnaumeuagse
5
6

NIRsEninINUIUANILTONGUA NN

M13197 6 WNUNTTHBUNNYETEUINNUARBLAZNTHAT

LNNEUIEINUIUNBLATN 1-2

BNUATEADU

ﬂ’ﬁﬁ’]Lﬁua‘sﬂaﬁﬂaQU’J‘EJIiﬂV]’Ni%UUUi%ﬁ’W]ﬁ@J’]
Sunsseiuanusdn uagedusedymesnsdl

Y2aNTNIN

- nsUszdiugaglsameseuudseamnunSunisseiuausan
waztiauavayauarafuMedaymyulglnenansuie waz

6, YY

a1nselnveyaUaundu

- NM15ULEUD case conference/interhospital conference 1o

daueveyalayaiuseUymyuae

angvennugLazTinyelvunme dndnw
WY wazuAaINININTsLvelaeeed

Y2@NTNIN

- MIaRUTAALNTY UNNYUTEIIUIU LALUAIINTOUTENIN
nMsUf R

- mMsdEuenselianusinlufanssumivInIg

doanslvvayaungriuavyUislaeensgnaes
wariUsyansnw lnedunna1snnsanaula

o £

waenmrsvasrudunyye
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LNNEUsEINUURBYRATUN 1-2

bNUNIIEDU

6 ! 2
Y- N al [ [y

ﬁiJ‘l{UEJﬂiJW‘NﬁVI WWQWUﬂUQi’JNQ’]UVlﬂiSﬁU

28190 UsTANT AW

A <2 ¥ o o ' i
L‘ij‘u‘Vl‘Uiﬂ‘H’]LL@%I‘VI@'WLLUSU’]LLﬂLL‘WVIEJLLaZ

a

YAaINTaU tnan e Adydinedmsy

HuaelsAnesEuulsEam

NsSgUSNeIUTNYETEINYARALAZNTHOANSIABLYTIY

Counseling/Communication ta¢ Anesthesiologist
nontechnical skill (ANTS) workshop

NFABUTEMINNTUURNY

6.1.4. NM13138UTUANTRAINIRINGIUNSUSUR (practice-based Learning and Improvement)

Usznounie (WNUN1SaaunIsimuInuewaznIsiseusInnsuifuandunised 6)

1. Yinwelazasesssulunisivy

NMIQuasN¥IRUIBLUUNNENIV TN
nslvguasninenseeaNmMaNg

nstuiinyszidunsunIugNAes

ANSUSHNITINNITAIULEES

Ny R LD

nsUssiulazAuANNAnwelulsme1ua

nsiausulueans W A1A3Y/wNun/nauau lssmeua/aadu s1vinende

M19197 7 WHUNSHBUATSIIEUSUAZNITWAILIAINGIUNNTUUR

LNNYUSEINUIURDERATN 1-2

BAUNIEDU

. U

nsiSgugLastiiuUszaunsalanlgnuleanInnis
U URnuuazn1sguayUielsaniessuuUseam
WUUBIATINLAZEVIIIN LagUseliiualua1unse

vonULaakaz N IRUIYULUR

Y o

nsUfURumuIdyImedmsurlelsanieszuy

o

Useay wagnIudY ¢ TINAVAWITITN

AHIUNTITEN VNI NNE KA AT Tl
ANINYUNANULAZINUITINNITRANY AL

anunsaiuyszyng

N13ADUNUFIULALITUTITUIE
NsULaUelAsITNIEITY veeuliRatesITUNTITY
[ ¥ ¢ a a v
NUVBYA/AATIEUNG/FTULALL T UTIE9TUNTITEY
NMsULEUBLAZIITINAANTIH journal club Tawiing

INNBUNAMUUAZIUITENINITUNNE

N3l AL NINYINTRUNEUIANS

NNIEUUITYNY

N13ARUVINALITENIINTU TR

Tuiinveyalunvssidouyiglaeegnnesauyse

nseusunstuiinluduiinnsseiuanusdnniedian

Insia (electronic anesthesia records)

ﬂ’1i(ﬂi'ﬁQﬁ@UIUﬁuﬁﬂﬂ’]ii%&Uﬂ'ﬂNgﬁﬂI@887@0'138

nsUssfiukarAIuANNIsinalulsaneIuna

NNSADUVIILAL
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LNNeUsEaUIUNBLndN 1-2 LAUNNTEDU

- M3NsNe PCT neurosurgery, N15USI8NUE1RTU

LNNYUILITUIU

N1SUIYTIANITANLLAES - 133 MM conference, quality round

[ ¥

- msiiausnlussansluaiuni g 19eu

6.1.5. anuasalun1svieunamanIvdniles (professionalism) sIUMNAMANEALYDY AU

14 Aa

WugiSeusnaendin  (continuing medical education) #san1sWAILIIVI TN

Y Y

(continuing professional development) Usznauaig (WUNITaoULAATlUAISI9T 8)

1.

msusualaedytieduguenans patient-centered care
- nsBateusglevuvesythedundn
o = = 1Y) a a ¥
- ANNIIANNUADANYLAZ ENEUDIHUIE
N Adlde
- ANUSURAYDU AIIUASINDLIAN ANUTDENY LazdiNe

- msihwenuu@eiioun yue deu lnemssnwsasgiunsauainuwinliglnanan

9

a

- nslnesfuazeeniuilousauiudn eusiunu gue wazgnd
- mwausauiuauesmfuaniisviemamsniilueafsliney
- msussmelsangausunama

- MIPUATUNINVBINULDS

385ITUNITUNNY

a a [y ¢! Y = v A ¥ a a [y 3
ﬂ’]i‘ViaﬂLa‘EJ\‘iﬂ’]ii‘UNﬁﬂi%IS‘UUﬁﬁumﬁiunﬂﬂim nstunelmnesh and wazsuemuiu

a

d
vauUIe nsdlyUisluiunedunissnymseufiasnissne nsdaifuasyUiesesweniy

dndyuae
- msveanudussnnyUllunisauadnwnazinants lunsaiydredndulalulanes
= yn.l a ¥ ¥
annsaidenyindulaunugiele
- nsuRlunsaivguissesvenissnuiluivsslevuvseddunsie
- mMsSnwanuaukaznsidameveyanUIe ndylie

N5UTTIUTAANNAINNTY LaZEBNSUTBRANAIAVDIAULDY

N3158U5089MBLUBINARAYIN

- MIMYUAANABINITIUNISITEUIVRIRNULEY

AIAUAIATINY wazUsziliumnuueiiolanmenuies

nsUszgneausiauaniudyveselnesumvigeay

ANSIATIZRLAZIVNTUUNAIUNIIVING
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- NSENSINAINTIUIVINTTOU AL ALD

- M3y electronic databases wagnislulusunsumeuiiuneasiunisiseus

%

= ANINNENBAAITIUIHALNNIY YAATININTNTTLNNY Tdn UnAnw @JU’JEJLL&%QJ,’]@

A191991 8 UAUNNTEBUANNEINTTATUNSTINSIUANNEN IV TN TBY

LANYUSEINUIUNBYDATN 1-2

BAUNIEDU

msvsualnediyeduguenas patient-centered
care (n38ndeuszlevuresntaidundn Al

ANUUReRNBLasANSuRIUIY)

nsedeU patient safety, @ndyUle

NIIAUTTINNNIIALAN UL

finus3su 938559% dAnusuiaveunanunlasy

< =

NoununY AledemausElesuaIuTIi LaziilanARsu

v
a

ARBNUIY QIR KIINU LTTDUTIININUAL YUY

Y

NSOUTUAZUFITUMINTUNNY

ﬂﬁLﬂT’lﬁNUi%ﬁQN ethic conference Uo31AIY7]
SasauunAinfaoeans
miaauiwiwma@)uagﬂw
miﬂizLﬁuigmwmsﬂﬁﬁ’ammaﬂﬁﬁaga

Jaunau

a ¥ o v aa . . .
umwmﬂu@waugmaammm (continuing medical
education) #IBNTHAILITTINADLUD (continuing

professional development)

ﬂ?ii’lUi?ﬁJﬂ’J"lﬂJgLLagﬁﬁL’d‘u@ﬁﬂﬂi‘iiﬂasﬁ’]ﬂﬁi
(journal club, case conference, topic review)
MINTINYTEYUNINTTUIVINTRUNSANLELD

N5UNFINUTEYNIVINTAG )

9

Tvinwzaunluluwmada (non-technical skills) wag

A1130USUITINNITADIUNI TN BV LN g E

N334 anesthesiologist non-technical skill

workshop

NFARUTEMININTUURNY

6.1.6. MU URIVidAARBIUTTUUEUAW (system-based Practice) wnnguszdnuunegend

A = ¢ a ¥ A ) o
N1way 2 NﬂigﬁUﬂ"ﬁmn'ﬁLiﬂuzLﬂEJ'Jﬂ‘UigU'UETUﬂ']WEUaQUigLV]ﬂ 38UUWWU7ﬂmﬂ’]Wﬂ'ﬁ@JLLa

o

NI

Ay MslamimensguaimesIavinal  LaEnIEUIUNSAMALAZANUaRA NI

Aenaluil (Wunsasun sl URlraennaesiussuugu nlandlun1sien 9)

1. ANUgNEITUTEUUATNNLAEATHRILIANSITUAYYRIYF LU SeUUUTEAUATA N SEUU

YILNUAIAY SEUURTARANITNITIAINYIUIRUBIVISIVANT

2. anugiarilausuluszuunsussiuaunmnsuainuInulg WagnszuIuns hospital

accreditation miﬂizLﬁuﬂizﬁm%m‘wLLﬁzUizﬁm%mamaqmig]ua%’ﬂm

3. ANUAgIUNTSIanTneINIgUAIMBamUNEaN (cost consciousness medicine) U

a v A

wleurenslvenseaued Tyfomanunad nslvgieensaumsneg
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4. ANUTNYINUNGUIIENINITUNNEY
5. #ANANSVBINITUSUITINNNG

6. UNUIMVDINITUNNYNIGLEDN

M19199 9 uHUMSHRUNMSITUUR IidenadasiuszuLg AN

LNNYUSTINUIURBERAUN 1-2

BAUNTEDU

ANUSNYINUTFUUAVNINLAZ M THRIUNASITNGVVDS
IR LU SYUUUTENUEUAIN SyuuUseiuden syuy

ATARNITNISSAWINYIUIAVDIVITIVNT

MsUguilmALnngUsEITUIL/unmeUsEInuune
gonYeIlIINeIUIa
15491594 quality round (WeWaud dUnmn 2

YDIANDU)

nsiSguswaziausluszuununmvaddsing U,
patient safety, crisis resource management,

NIPUIUNIAMNNLAEAIINURDAS NI

NSUFUEMALNNEUTEIUILTDILTING IR
NSHOUTLUUAMAN

Case conference/morbidity and mortality

conference/quality round

NslnSNeINsauAINBE I MENEEY (cost
consciousness medicine) Lyu yleu1en1sieen

seauwd UayBemanumend nslyeneensauvana

nMsUguilmALnngUsEIuIL/inmgUssInuiune
gonYILTINEIUIA

N3EBUITEMINNNTUL URY

nsUsudgunisguainyinielsaniessuuyseay
Trivuiunvesnisuinisansnsuaulaniunnsgy

1IN

NFARUTEMININTUURNY

NHWHIINNATIULANY

nsaeunanenIanNIskmngluseiv
correlated basic medical science Ua3ULNNY

U5891U7U

UNUINUDINITUNNENILEDN

¥ ¥ & o aa (Y]
ﬂ’]i@LLﬁﬁjﬂ’JU@?ﬂﬂqiﬁﬂL%NWW@Uﬂﬁ%QUU?@

dl' Yo awv Ao o ¥
nsaeuIeIN sy IMAdyddmsuguelsa

NNSTUUUSZEW

lunseuIunsseug 6.1.1-6.1.6 nangns Amualn

- mesflonvnsuinfugua (supervision)

n3L38ug (self-reflection)

YoRNaIWBINITURURMU WeANITUNTIUTEAAUBINNEUTEIIUIUADEAAD

9131583n15U581UA" (appraisal) wagnistrveyauaundu (feedback) wnunngdszInuiunayen

LLWV]EJTJ?%‘S’WU’]UG]E]EJE]@G]I’NLLEIGNﬂ'ﬂll'%JUI’:IWUE]’UG]@ﬂi%U’JUﬂ'IﬁL‘%EJUEGUENGIULBQLLﬁ%ﬁﬂ'ﬁ%U’JUﬂ’]iﬂ%‘ﬂau
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v a

- JPUSURAYDUANNUN LASULBUNUNE

[V v '

a va v

- Ugumﬂ‘ugmaLLazqﬂmﬂiﬁﬁm%aqma@mﬁﬁu UTHMUAIVITN Lﬂ’]iW?Wl%l}J:ﬂ’JEJ WU iRves
anvu uaziFeInAaNeNA

- UjtRmuegludasssy ﬁ]iimmmﬁ'gﬂéjaq

- lanamansiandio

‘WlﬂLL‘W‘VIE?U58’5])’113”1‘1461'aaa@lﬂjﬂﬁﬁamu%ﬁl(ﬁmaﬂ ANENTTUNTVENGAT 2TITUAANYAUAITLTULSS

YDIANURAAILANITIING1IANHOU NIATINTN UeN5eRnITHNOUTY

6.2. 1AsgIUNANTsFBU A TouguanTRLasTanusuIsav SIFyunmddmiulaelsamestuy
Uszanuns 6 1y Feusenaudae
6.2.1. ianssudvrTniidodalilald (Entrustable Professional Activities: EPA) ves3daydjunne
ﬁ’m%ut};ij’sEJIiﬂVI’NiSUUUiBﬁ’WIﬁE?’lL%ﬁ]miﬂﬂ@‘UﬁJ
n. Wretanssuindniidetiolilale (title of the EPA)
1. UszLﬁuu,azwﬁsmgﬂaﬁiiﬂmﬁzwﬂﬁsmwﬁaumssz&’ummgﬁﬂ (Provide preanesthetic
evaluation and preparation for patients with neurologic diseases)
2. ammuuazﬁwLﬁumi@LLaﬁgﬂasJIiﬂmﬁszUUUizmmzmwmsszi’ummgﬁﬂ (Provide
plan and conduct of anesthesia for patients with neurologic diseases)
3. TswasudanaguninfinnuihseSahsuasadoaiionay Mifeivestumaguayiielse
1938 UUUTEa M (Use and interprete anesthetic monitorings and equipments for
patients with neurologic diseases)
4. g]LLaﬂjﬂaﬁiiﬂmqizuwizmmwiwLLawé’amiizﬁ’mamiﬁﬂ (Provide intra and post
anesthetic care for patients with neurologic diseases)
5. @m‘mqLaumaiwaq;;ﬂaaisﬂwmzwﬂszmw (Manage airway in patients with
neurologic diseases)

a

6. AVnweInAliANINdYQInen (Demonstrate anesthetic technical skills)
7. 99M3NNEINGM (Manage crisis situation)
8. 5@mimazLLWiﬂ%@Uiszmiizﬁummgﬁﬂﬁaizwiwmir;hs?f@‘vmisuuﬂﬁsa’m
(Manage peri-anesthetic /peri-neurosurgical procedural complications )
9. fvinwedilulymanaia iauﬁﬂﬁﬂwziwﬂ’mqﬂﬂaLLazmﬁa"ami (Demonstrate non-
technical skills including interpersonal and communication skills)
10.uansoenteanuiuiv@nilen (Demonstrate professionalism)
7. SnvaanzLaryesiia (specification and limitations)
1. dnwamamy fmsysannisvaefanssivdniidedellalalunisguagisunazads

2. vadiin lwanansausuiiuglielsanieseuulszamlunng waeynalianiskisn
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Lﬁummmgﬂmwﬁ’lu’@ﬁLﬁ&?%@ﬂmﬂﬁ?jm (most relevant domains of competence)

1. %’miﬁ'ﬁmmém%’ur;;ﬂ'wiiﬂmﬁswﬂismw

2, La%ﬂwﬁ’mﬁﬂqméﬂuEJIiﬂquszuuﬂizawwiuszazﬁau T UATMAINGR

3. maé‘fmﬂ’ﬁmmmﬂuéﬂ’;aisﬂmaiw‘uﬂszmm

Usvaunsal mmg NNWE LANAR LLaswqﬁﬂsimﬁﬁi’wLﬂuLﬁalﬁL%aﬁulg (required experience,
knowledge, skills, attitude and behavior for entrustment) (ms'l\i‘ﬁ 10)
AEmsUssdiunaiiieUsuifiumnunmminuarduiianuananse (assessment information
sources to assess progress and ground for a summative entrustment decision) gJT%’iJmi
AneusunsiiruansnsalumsthAenssindniidedellalaluve n. lUufodlumsgua
gemaidyddmiugtielsemassuutssamnudidinualy assessment of entrustable
professional activity ‘U’e]\‘}ﬂﬁﬁ\i’]ﬁﬂLLﬁ%ﬂ?i%ﬂ‘iﬁ%’]éﬂ’JﬁJﬁhﬂ"] TunAnuaNd 5
Svumsziuturedanuansalusnasszezuasn1sineusy (entrustment for which level
of supervision is to be reached at which stage of training) ;;%'Uﬂ’liﬂﬂamw,{mﬁ
aruannsalunsihiansafndniideiiohlalalue n. lTUUAoRlunsuayUremeidod
ﬁ’m%Ut};ij’JEJIiﬂ‘VlNi%UUU‘j%ﬂﬂV}G}’mﬁlﬁ’mu&ﬂu assessment of entrustable professional
activity GuaqmachéfmLLazﬂf}i%’ﬂwﬁﬁgﬂ’gaﬁiﬂq6] Tnlasziuduresdnanuannsalusnazszezvos
NsAneUTLALNAIAT LA (milestones) lun1ARuaNd 5

- 4

n1sUsELU EPA 1-15 u@ﬂ"\]’]ﬂL‘lj‘Llﬂ’ﬁ‘UﬁgLﬁ‘Llﬂﬂi@JLLﬁQﬂ?ﬂﬁﬂﬂﬁﬂiiﬂugﬂ@ﬂagmmLLWV]E’JE;’]‘VT%JU

A

plaelsAmesyuulsEaMuad SeUsziliuansInugIaInanIsiseug 6 AU Aannsed 11

A15797 10 AUFURUSIZNING title of the EPA wag factors required for entrustment

Title of the

EP.
EPA1
EPA1 | EPA2 | EPA3 | EPA4 | EPA5 | EPA6 | EPA7 | EPA8 | EPA9 .

Factors require
for entrustment
Experience ® o o o o o o o o [
Knowledge [ [ [ [ o o o o
Skills o o o [ o o o o o o
Attitude [ o [ L o o o ® o ®
Behavior ® ® o o o [ o o
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A157197 11 ANUFUNUSILNING title of the EPA wag competency ATUA1S 9

Title of the EPA
EPA1
EPA1 | EPA2 | EPA3 | EPA4 | EPA5 | EPA6 | EPAT | EPA8 | EPA9
0
Competency
Patient care o [ [ o o o ® o o o
Medical knowledge o ) ) o o o o o
Practice based
learning & o [ o [ o o o o
improvement
Interpersonal &
Communication (] [ [ o o [ o o
skills
Professionalism o o o ) o o o o o [
System based
o o o o o o o
practice

6.2.2. JuTaAUANNNTA (level of entrustment) Tngduunnanisiseusiazdnauasalufiangsy

JuTFniiodalalale (Entrustable Professional Activities: EPA) wagn15vinvinanis (Direct

observe procedural skill: DOPs) usazeenadu 5 41 fail

g Yo Yy <y
TYUn 1 IMLﬂUQﬁQLﬂ@ﬂ’IﬁmLW’IUU

'
a

ui 2 ansaufiRnulaniglanisevauveternnseesndlnade

Qe

1%
[

o a va g =1 <
YUN 3 mmmﬂgummlmm MulanN13TUULVD9813915Y

'
a

wi 4 awnsauiiaulaes Inetionnselnanuyisvaediensinis

Qe

2

'
=

Wi 5 awnsaufURnulaes wasaruauIiUsEAUNTULEEN I

Qe

2

6.3. {WamvaINITHNAUIN/MANENS

a

6.3.1. ANUINUTIUVaIFY Mg mTugulslsaniessuulseam uazszuuiineadas Ty
o
AMAKUINT 3

6.3.2. lsansan1izvasilelsanieszuuyszam wuadu

32AUN 1 15AUTE PN UEUTaN1MENNIA YA UTIUANITNIFA/ARONITNNTEUUUIZENTINUY

Y

'
o =

Uey way/vizellnnud1Ay Fwnmesyiiuiuneseniasguainulanienule
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A a

% d‘ L] o b & a o = ! U o d‘
STAUN 2 I’iﬂﬂ'ﬁa‘ﬁﬂ@nQU’JEJ%?E]JWTJ%‘VI’N’JEI UEUNIDUVUANITHIAN/NNONIINI9TEUUUTEEANNNU
UPEMNSEAU 1 wazianudfgy %mwmﬂssaﬁ’ﬁmumaaammi@ua%’ﬂmlm msﬂ,mmimmu

VBIB1A13Y

sEaul 3 lsauseidinUlevIen1iem3dydvsevidanisnida/inanisniessuudsesaini
Fugau FaunngUszsdnuIuneeen 8139kaINYILA WIAINITATHUTIAENITANYIAILALLDS

W3MaUsIene wazantulneusuAIsIalninisseuslsalunguilosnneaiiies

AuANMUalY clinical skills Aus1eq Ty ArmeuInd 4

a o

6.3.3. MyUszdiufnssuivdniweielilalamAdydinerdmiuguislsanessuuyssam wiens
@LLa@ﬂwmu%uﬁLﬁmsﬂaq Audn1uAly selection for assessment of clinical skills and

entrusable professional activity Tumﬂwmnﬁ 5

=

6.3.4. winan1sndygImedmsuiUaelsanisszuudszam wuaduy

v v

v A (% N ¢ o ¥ ! v o ¥

TAUN 1 Wimﬂ’]i‘ﬂLL‘W‘V]El“Ui%ﬁ]’]U’]umE]ElE]ﬂﬁEN‘VHVL@@']EJG]‘ULEN

SZAUN 2 ﬁﬁmﬂ’]iﬁLL‘W‘V]El“Ui%ﬁT’]U’]um@Elaﬂﬂ'JiVT’]l@ (ﬁ?ﬂ’]ﬁlﬁlmﬂﬂiﬁ]LLﬁGUENE]’H]’]i‘EI)
v o o = ¢ o ¥ ' o ¥ ! [ =) Y g

ITAUN 3 Wﬂﬂﬂ’]i‘l/lLL‘W‘VIEJUS%T{I"I‘U’]um@ﬂ@ﬂa’]?ﬂﬂmlﬂ (‘U’JEJVHMTEJI(”IL‘VTU)

AudnuAlY procedural skills Aus99) Tuararuany 5

v v ' 2

o U
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| BASIC SCIENCES Usenaunas
1. Anatomy
1.1. Nervous system
1.1.1. Brain: major nuclei and pathways, respiratory center, cerebral circulation, circle of Willis,
venous drainage
1.1.2. Spinal cord and spine: variations in vertebral configurations, spinal nerves, blood supply
1.1.3. Meninges: Epidural, subdural and subarachnoid spaces
1.1.4. Major peripheral nerves
1.1.5. Sympathetic nerves: ganglions
1.1.6. Parasympathetic: location of ganglions
1.1.6.1. cranial nerves: eye, salivary glands, larynx
1.1.6.2. sacral nerves: innervation of pelvic structures
1.1.6.3. vagal reflex pathways
1.1.7. Carotid and aortic bodies, carotid sinus
1.2, Anatomical landmarks
1.2.1. Neck: cranial nerves, tracheotomy site, cricoid membrane, internal and external
jugular veins, thoracic duct, carotid and vertebral arteries, stellate ganglion.
1.2.2. Vertebral columns, ligaments, spinal cord and related structures.
1.2.3.  Extremities: relationship of bones, nerves and blood vessels.
1.3.  Imaging anatomy related to anesthesia: plain X-ray, CT, MRI, angiography, ultrasonography

1.4.  Anatomy for anesthetic procedures:

1.4.1. Regional anesthesia and analgesia:
1.4.1.1. Spinal and epidural anesthesia
1.4.1.2. Common nerve block in neuroanesthesia: scalp block, cervical plexus block
1.4.2. Vascular access: central and peripheral veins, arteries.
2. Physiology
2.1. Central and peripheral nervous system

2.1.1. Brain
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2.1.2.

2.1.3.

2.1.1.1.

2.1.1.2.

2.1.1.3.

2.1.14.

2.1.1.5.

Cerebral cortex — functional organization

2.1.1.1.1. EEG: wave patterns, frequency and amplitude, raw and processed,
sleep, convulsions, O, and CO, effects

2.1.1.1.2. Brain death

2.1.1.1.3. Depth of anesthesia

2.1.1.1.4. Memory and consciousness

2.1.1.1.5. Sensory and motor evoked potentials

2.1.1.1.6. Specific anesthetics and drug effects,

Subcortical area: basal ganglia, hippocampus, internal capsule, cerebellum,

brain stem, reticular activating system

Cerebral blood flow

2.1.1.3.1. Effect of perfusion pressure, pH, PaCO,, PaO,, and cerebral
metabolic rate for O, (CMRO,); inverse steal; gray and white matter

2.1.1.3.2. Autoregulation: normal, altered, and abolished

2.1.1.3.3. Pathophysiology of ischemia/hypoxia: global and focal, slucose
effects, effects of brain trauma or tumors

Cerebrospinal fluid

2.1.1.4.1. Formation, volume, composition, flow and pressure

2.1.1.4.2. Blood brain barrier, active and passive molecular transport across,
causes of disruption

2.1.1.4.3. Relation to blood chemistry and acid — base balance

Intracranial pressure (ICP)

2.1.1.5.1. Factors affect ICP.

2.1.1.5.2.  Monro-Killie hypothesis

2.1.1.5.3. Response of increased ICP

2.1.1.5.4. Adverse effects of intracranial hypertension

Spinal cord:

2.1.2.1. General organization
2.1.2.2. Spinal reflexes
2.1.2.3. Spinal cord tracts
2.1.2.4. Evoked potentials

Neuromuscular and synaptic transmission

2.1.3.1.
2.1.3.2.

Morphology of receptors

Mechanism of membrane potential
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2.1.3.3. Action potential: characteristics and ions flux
2.1.3.4. Synaptic transmission: transmitters, precursors, ions, termination of action,
transmission characteristics, presynaptic and postsynaptic functions
2.1.4. Autonomic nervous system
2.1.4.1. Sympathetic: receptors, transmitters, synthesis, storage, release, responses,
termination of action
2.1.4.2. Parasympathetic: receptors, transmitters, synthesis, storage, release, responses,
termination of action
2.1.4.3. Ganglionic transmission
2.1.4.4. Reflexes: different and efferent limbs
2.1.5. Pain mechanism and pathway:
2.1.5.1. Nociceptors, nociceptive afferent neurons
2.1.5.2. Peripheral and central sensitization
2.1.5.3. Dorsal horn modulation and related receptors ie. opioid, glutamate, GABA
receptors
2.1.5.4. Spinal and supraspinal neurotransmission
2.1.5.5. Autonomic contributions to pain, visceral pain perception and transmission,
influences on pain perception
2.1.5.6. Gender and age differences in pain perception
2.2.  Fluid, electrolytes and glucose homeostasis
2.2.1. Distribution, balance and compartments (blood brain barrier), regulation of
electrolytes i.e. sodium, potassium, calcium, chloride, bicarbonate, magnesium
2.2.2. Regulation of volume and organ perfusion
2.2.3. Regulation of osmolality
2.2.4. Regulation of acid - base: buffer systems
2.2.5. Effects of electrolytes imbalance
2.2.6. Blood glucose management
2.3.  Endocrine system
2.3.1. Hypothalamus, pituitary
2.3.2. Thyroid, parathyroid
2.3.3. Adrenal medulla, adrenal cortex

2.4. Hematological system
2.4.1. Blood: function, blood component

2.4.2. Hematopoiesis
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2.4.3. Hemostasis: coagulation, fibrinolysis

3. Pharmacology
3.1. Anesthetics — gases and vapors
3.1.1. Physico-chemical properties: solubility, partition coefficient, vapor pressure, boiling
point, preservatives, flammability
3.1.2. Mechanism of action, minimum alveolar concentration, anesthetic target sites
3.1.3. Uptake and distribution
3.1.3.1. Uptake and elimination curves (effect of ventilation, circulation, anesthetic
systems)
3.1.3.2. Concentration effect
3.1.3.3. Second gas effect
3.1.3.4. N,O and closed spaces
3.1.4. Effects on central nervous system
3.1.4.1. Anesthetic effects on cerebral blood flow and metabolism
3.1.4.2. Depth of anesthesia
3.1.4.2.1. Stages and signs
3.1.4.2.2. Monitors: EEG, BIS, entropy
3.1.4.2.3. Awareness during anesthesia
3.1.5. Effects on cardiovascular system
3.1.6. Effects on respiratory system
3.1.7. Effects on neuromuscular function
3.1.8. Effects on renal function
3.1.9. Effects on hepatic function
3.1.10. Effects on hematologic and immune systems
3.1.11. MAC: factors affecting MAC
3.1.12. Biotransformation, toxicity
3.1.13. Trace concentrations, OR pollution, personnel hazards
3.1.14. Comparative pharmacodynamics
3.1.15. Adverse effects: MH, compound A, renal toxicity
3.1.16. Drug interactions
3.2. Non-opioids intravenous anesthetics (e.g. barbiturates, propofol, etomidate, benzodiazepines,
dexmedetomidine, ketamine)

3.2.1. Mechanism of action
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3.3.

3.4.

3.2.2. Pharmacokinetics and pharmacodynamics

3.2.3. Effect on central nervous system: cerebral blood flow and metabolism, seizure activity,
neurophysiologic monitoring, brain protective effect

3.2.4. Effect on cardiovascular system

3.2.5. Effect on respiratory system

3.2.6. Effect on other organs

3.2.7. Adverse effects and toxicity

3.2.8. Drug interaction

3.2.9. Indications and Contraindications

3.2.10. Antagonism: opioid, benzodiazepine and dexmedetomidine antagonist

Opioids intravenous anesthetics

3.3.1. Mechanism of action

3.3.2. Pharmacokinetics and pharmacodynamics

3.3.3. Effect on central nervous system: cerebral blood flow and metabolism, seizure activity,
neurophysiologic monitoring, brain protective effect

3.3.4. Effect on cardiovascular system

3.3.5. Effect on respiratory system

3.3.6. Effect on other organs

3.3.7. Adverse effects and toxicity

3.3.8. Drug interaction

3.3.9. Indication and contraindications

3.3.10. Antagonism of opioids

Local anesthetics
3.4.1. Chemical structures
3.4.2. Mode of action
3.4.3. Biotransformation and excretion
3.4.4. Comparison of drugs and chemical groups
3.4.5. Prolongation of action (i.e. bicarbonate, adrenaline)
3.4.6. Adverse effects, toxicity and management
3.4.6.1. Central nervous system
3.4.6.2. Cardiac and respiration
3.4.6.3. Allergy

3.4.6.4. Preservatives/additives
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3.5.

3.6.

3.7.

3.4.6.5. Methemoglobinemia
3.4.6.6. Treatment: general and specific
Neuromuscular blocking agents
3.5.1. Mechanism of action
3.5.2. Pharmacokinetics and pharmacodynamics
3.5.3. Effect on other organs
3.5.4. Indications and contraindications
3.5.5. Prolongation of action, synergism
3.5.6. Adverse effects, toxicity and abnormal responses
3.5.7. Antagonism of blockade
3.5.7.1. Competitive: anticholinesterase
3.5.7.2. Non-competitive: sugammadex
3.5.8. Drug interactions (antibiotics, antiepileptics, lithium, magnesium, inhalational
anesthetics, etc)
Autonomic drugs
3.6.1. Sympathetic agents:
3.6.1.1. Transmitters, types of receptors
3.6.1.2. Effects on metabolism and target organs
3.6.1.3. Peripheral and central actions
3.6.1.4. Agonists and antagonists (alpha and beta blockers, antihypertensives,
ganglionic blockers, peripheral vasodilators)
3.6.1.5. Tocolytic uses
3.6.2. Parasympathetic drugs:
3.6.2.1. Transmitters, types of receptors
3.6.2.2. Muscarinic effects
3.6.2.3. Nicotinic effects
3.6.2.4. Agonists: cholinergic and anticholinesterase
3.6.2.5. Antagonists: atropine, scopolamine, glycopyrrolate
Cardiovascular drugs: inotropes, antiarrhythmics, antihypertensive, antianginal agents,
systemic and pulmonary vasodilators, vasoconstrictors, digitalis, electrolytes
3.7.1. Mechanism of action
3.7.2. Pharmacokinetics and pharmacodynamics
3.7.3. Effect on other organs
3.7.4. Adverse effects and toxicity
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3.8.

3.9.

3.10.

3.11.

3.7.5. Drug interaction

3.7.6. Indication and Contraindications

Central nervous system drugs: antidepressants, major tranquilizers, hypnotics,
anticonvulsants, antiparkinson drugs, ethyl alcohol, analeptics (e.g. physostigmine,
butyrophenone, metoclopramide, anticholinergics, 5-HT3 antagonists, etc.), Hy, H, and mixed
antihistamines

3.8.1. Mechanism of action

3.8.2. Pharmacokinetics and pharmacodynamics

3.8.3. Effect on other organs

3.8.4. Adverse effects and toxicity

3.8.5. Drug interaction

3.8.6. Indications and contraindications

3.8.7. Drug abuse and addiction, tolerance and dependence

Antithrombotic agents

3.9.1. Mechanism of action

3.9.2. Pharmacokinetics and pharmacodynamics

3.9.3. Effect on other organs

3.9.4. Adverse effects and toxicity

3.9.5. Drug interaction

3.9.6. Indications and contraindications

Diuretics and osmotherapeutic agents

3.10.1. Mechanism of action

3.10.2. Pharmacokinetics and pharmacodynamics

3.10.3. Effect on acid - base balance, electrolytes and other organs

3.10.4. Adverse effects and toxicity

3.10.5. Drug interaction

3.10.6. Indications and contraindications

Hormones and their antagonists: corticosteroid, thyroxin, anti-thyroid drugs, vasopressin,
insulin, angiotensin converting enzyme inhibitors

3.11.1. Mechanism of action

3.11.2. Pharmacokinetics and pharmacodynamics

3.11.3. Effect on other organs

3.11.4. Adverse effects and toxicity

3.11.5. Drug interaction
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3.11.6. Indication and contraindications

[I CLINICAL SCIENCES ﬂizﬂaw?’;a

1. Preoperative evaluation and preparation

1.1

1.2
1.3

1.4

Preanesthetic evaluation: general assessment including neurological signs

1.1.1

1.1.2

1.1.3

History and physical examination including neurologic signs

Laboratory evaluations and special investigations including neuroimaging: American
Society of Anesthesiologists (ASA)/European preoperative testing guidelines, American
College of Cardiology/American Heart Association guidelines for perioperative
cardiovascular evaluation, Thai Society of Anesthesiologists (ASA) preoperative testing
guidelines, etc.

Airway evaluation

ASA Physical Status

NPO and full stomach status: implications for airway management, choice of anesthesia

technique and induction of anesthesia, gastric emptying time, practice guidelines for

preoperative fasting, alteration of gastric fluid volume and pH, sphincter tone

Preanesthetic preparation

1.4.1
1.4.2
1.4.3
1.4.4

145

1.4.6
1.4.7
1.4.8
1.4.9

Information for patient: risk, education and informed consent

Interdisciplinary communications

NPO recommendations

Patient optimization and risk stratification: specific problems in disease states e.g.
diabetes mellitus, hypertension, heart disease, uremia, increased intracranial pressure,
neuroendocrine problems, chronic steroid usage, morbid obesity, depression, COPD
etc.

Chronic medications

1.4.5.1 Continuation vs. discontinuation of: antiepileptic, steroids, antiparkinson,
antihypertensives, anti-anginal, antihyperglycemics, antidepressants, platelet
inhibitors, etc.

1.4.5.2 Interaction with anesthetic agents

Blood and blood components preparation
Prophylactic cardiac risk reduction: beta-adrenergic blockers, etc.
Prophylactic antibiotics: indications, risks of administration, drug interactions

Oral anticoagulants and anti-platelet agents
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1.4.10 ICU preparation
1.5 Premedication:

1.5.1 Non-pharmacological

1.5.2 Pharmacological: drug types (sedation, analgesics, antiemetic, aspiration prophylaxis,
antihistamine and anticholinergics), routes and time of administration, interaction with
chronic drug therapy and anesthetic agents

1.5.3 Special groups of patients: pediatric, geriatric, pregnancy, patients with risk of aspiration,
PONV and allergies.

1.5.4 Adverse effects to premedications; patient variability, dose response curves, side
effects

1.5.5 Interaction with chronic drug therapy

1.5.6 Interaction with anesthetic agents

2. General anesthesia
2.1 Special technique for inhalation anesthesia: low flow anesthesia
2.2 Total intravenous anesthesia (TIVA) and monitored anesthesia care (MAC)

2.2.1 Intravenous infusion devices and technologies
2.2.2 Risks and complications
2.2.3 Infusion pump and target-controlled infusion (TCl)

3. Regional anesthesia: indications, contraindications, landmark/ultrasound-guided technique, clinical
assessment, choice of local anesthetics, sites of actions, factors influencing onset, extent, duration
and termination of action, complications: scalp block, cervical plexus block

4. Fluid, electrolytes, glucose, and acid-base management in neurosurgical patients

4.1. Perioperative pathophysiologic fluid alterations: inflammation and immune response, catabolic
metabolism, regulation of salt and water balance
4.2. Perioperative fluid and electrolyte management

4.2.1. Perioperative fluid therapy in patients with impaired/disrupted blood brain barrier
4.2.1.1. Quantity of fluid
4.2.1.2. Targeting overall fluid balance
4.2.1.3. Goal-directed therapy
4.2.1.4. Appropriate fluid selection
4.2.1.4.1. Crystalloid or colloids for intravascular plasma volume expansion

4.2.1.4.2. Saline-based or balanced solutions
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4.3.

4.2.1.5. Special considerations
4.2.1.5.1. Patient factors: heart failure, kidney disease, upper gastrointestinal loss,
sepsis, acute lung injury, burns, pediatrics, hepatic failure, obstetrics,
Jehovah’s witnesses
4.2.1.5.2. Surgical factors: neurosurgery, trauma,
4.2.2. Electrolyte imbalance: sodium disorders, potassium disorders, calcium disorders,
magnesium disorders, etc.

Perioperative glucose management and effects on neurologic function/outcome

4.4. Acid-base abnormalities

5. Patient blood management

5.1.

5.2.

5.3.

Optimizing erythropoiesis

5.1.1. Detection and treatment of anemia, improving erythropoiesis

5.1.2. Blood procurement: transfusion-transmissible infections, changes in stored blood

Minimizing blood loss and bleeding

5.2.1. Detection and management of coagulopathy

5.2.2. Blood conservation strategies: autologous blood donation, acute normovolemic
hemodilution, intraoperative cell salvage, synthetic oxygen carrying substances

5.2.3. Pharmacological management of bleeding

5.2.4. Disorder of hemostasis, monitoring coagulation, point-of-care measures of coagulation

5.2.5. Perioperative management of anticoagulation

Optimizing physiological reserve of anemia

5.3.1. Restrictive or liberal transfusion threshold: indications for transfusion, outcomes in
patients with neurologic diseases

5.3.2. Blood component therapy
5.3.2.1. Compatibility test
5.3.2.2. Allogenic blood, platelet concentrates, fresh frozen plasma, cryoprecipitate
5.3.2.3. Massive transfusion protocol and transfusion ratios
5.3.2.4. Complications: coagulation abnormalities, thrombocytopenia, citrate intoxication

and hyperkalemia, temperature, acid-base abnormalities, transfusion reactions,
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transfusion-related acute lung injury, transfusion-related circulatory overload,
etc.

Airway management
6.1 Airway assessment: history, physical examination and investigations

6.2 Non-intubating airway equipments and management

6.3 Intubation airway equipment and management: flexible scope, video laryngoscope

6.4 Surgical airway (cricothyroidotomy and percutaneous tracheostomy)

6.5 Physiologic response to intubation

6.6 Anesthesia and analgesia for airway management

6.7 Extubation: criteria, technique, and medication

6.8 Complications and management

6.9 Difficult airway algorithm

6.10Airway management in special situations: full stomach, acromegaly, unstable cervical spine,
airborne disease, pregnancy

. Positioning and potential injuries

7.1 Proper positioning: supine, lateral, prone, head-elevated, head down, sitting, head stabilization
in tongs etc.

7.2 Physiologic considerations of positioning

7.3 Potential complications, prevention, and management: peripheral nerve injury, pressure sore,
ocular injuries, etc.

. Monitorings: indications, risks-benefits, anesthetic management, interpretation and response
management, and cost effectiveness

8.1 Clinical monitoring (non-equipment): inspection, auscultation, palpation, and percussion

8.2 Central and peripheral nervous system

8.2.1 Anesthetic depth
8.2.1.1 Clinical: physiologic signs of loss of consciousness
8.2.1.2 Processed EEG: electroencephalogram-based indices of level of consciousness

(bispectral index, patient safety index, narcotrend, entropy)

8.2.2 Intracranial pressure

8.2.3 Neurophysiologic
8.2.3.1 Electroencephalography (EEG)
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8.2.3.1.1 Wave patterns, frequency and amplitude, raw and processed

8.2.3.1.2 Sleep, convulsions, O, and CO,, hypothermia, brain death

8.2.3.1.3 Depth of anesthesia, burst suppression, electrical silence, specific
and anesthetic effects

8.2.3.2 Evoked potentials
8.2.3.2.1 Morphology, effects of ischemia and anesthetics

8.2.3.2.2 Sensory: somatosensory, visual, brainstem, auditory

8.2.3.2.3 Motor
8.2.3.3 Other: cranial nerve monitoring, cerebral oximetry, jugular bulb oximetry
8.2.4 Transcranial Doppler
8.2.5 Neuromuscular
8.2.6 Wake up test, awake cranotomy

8.3 Cardiovascular monitoring: indications, limitations, contraindications, invasive vs noninvasive,
interpretation, calculation, complications
8.3.1 Volume assessment: static vs dynamic
8.3.2 Perioperative echocardiography and ultrasonography: precordial Doppler
8.4 Respiratory monitoring
8.4.1 Oxygenation: inspired O,, pulse oximetry, co-oximetry, mixed venous oxygen saturation,
tissue oxygenation, transcutaneous O,
8.4.2 Ventilation: capnometry, capnography
8.4.3 Arterial blood gas analysis
8.4.4 Respiratory mechanics: dynamic mechanics, static mechanics, work of breathing,
pressure, flows, volume
8.4.5 Respiratory rate: impedance pneumography
8.4.6 Imaging for respiratory monitoring: chest radiography, ultrasonography, electrical
impedance tomography
8.4.7 Plethysmography: respiratory inductance plethysmography

8.5 Temperature monitoring

8.5.1 Sites and gradients: core, near core and peripheral
8.5.2 Type of thermometer: accuracy
8.6 Biochemical, metabolic, hemostatic monitorings
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8.7 Point of care ultrasonography (POCUS)

9. Management of specific situations
9.1 Management of increased intracranial pressure
9.2 Specific complications:
9.2.1 Air embolism
9.2.2 Systemic effects of CNS diseases
9.3 Cerebral protection: hypothermia, anesthetic (barbiturate coma) and adjuvant drugs
9.4 Emergency neurological life support (ENLS)
9.5 Cardiopulmonary resuscitation
9.5.1 Recognition
9.5.2 Monitoring
9.5.3 Management: drugs, defibrillators, algorithm
9.5.4 Basic life support (BLS)
9.5.5 Advanced cardiovascular life support (ACLS) including extracorporeal cardiopulmonary
resuscitation (E-CPR)
9.5.6 Pediatric advanced life support (PALS)
9.5.7 Special population: newly born, neonate, pregnancy, etc.
9.5.8 Post-resuscitation care
9.5.9 Complications of therapy and management
9.6 Deliberate hypotension:
9.6.1 Indications/contraindications
9.6.2 Techniques (drugs, posture, ventilation)
9.6.3 Complications
9.7 Deliberate hypothermia:
9.7.1 Indications/contraindications
9.7.2 Techniques (drugs, posture, ventilation, rewarming)
9.7.3 Complications
9.8 Clinical care in the extreme environments: hypo- and hyperthermia, hyperbaric oxygen
therapy, etc.

10. Postoperative care:
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10.1 Post-anesthesia care unit (PACU)/intensive care unit (ICU): handover, discharge criteria
10.2 Acute postoperative pain management: pharmacologic (drugs, routes, risks and benefits),
non-pharmacologic
10.3 Perioperative complications: etiology, prevention, treatment
10.3.1 Airway and respiratory system
10.3.2 Cardiovascular system
10.3.3 Neurologic system: awareness during anesthesia, stroke, cognitive dysfunction,
emergence excitation, and delayed emergence
10.3.4 Renal system: acute kidney injury (AKI), postoperative oliguria, anuria
10.3.5 Gl and hepatic system: nausea and vomiting, hepatic dysfunction, etc.
10.3.6 Biochemical, metabolic, and hemostatic
10.3.7 Temperature: hypothermia, malignant hyperthermia, shivering
10.3.8 Pulmonary, venous, and arterial thromboembolism: prevention and treatment
10.3.9 Other: visual loss, burns, etc
11. Central nervous system, peripheral nervous system diseases and procedures: clinical
problems and their management
- Pathophysiology
- Clinical manifestations & diagnosis (relevant investigations)
- Preoperative risk assessment & optimization
- Anesthetic considerations & management
- Postoperative care

- Concept of enhanced recovery after surgery (ERAS) (rational of ERAS, CHO loading, fluid
therapy (zero-balanced, GDT), pain management)
11.1. Space occupying lesions: brain tumor, infection, hemorrhage, congenital
11.2. Pituitary adenoma: craniotomy and transsphenoidal hypophysectomy
11.3. Trauma:
11.3.1. Traumatic brain injury (TBI): Glasgow Coma Scale, management of TBI
11.3.2. Spinal cord injury: paraplegia, quadriplegia, spinal shock, autonomic hyperreflexia,
airway management, cardiovascular management, other organ management
11.4. Vascular: aneurysms, A - V malformations, occlusive cerebrovascular diseases
11.5. Cranial and peripheral nerve diseases: trigeminal neuralgia, hemifacial spasm, nerve sheath

tumor
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12.

11.6.
11.7.
11.8.
11.9.

11.10.
11.11.
11.12.

11.13.
11.14.
11.15.

Spine and spinal cord diseases

Abnormal CSF pathway and regulation, spinal fluid drainage

Endoscopic and minimally invasive neurosurgery: endoscopic third ventriculostomy

Congenital anormalies: craniosynostosis, Arnold-Chiari malformation, tethered cord, cranial

and spinal dysrhaphism

Epilepsy
Neuromuscular and movement disorder: deep brain stimulator placement

Diagnostic and interventional neuroradiology: CT scan, MRI, PET, WADA test, CO, reactivity

test, balloon occlusion test, embolization, coiling, thrombectomy, endovascular

vasodilator infusion, radiation therapy

Stereotactic and gamma-knife techniques
Non-neurosurgical procedures in patients with neurological/neurosurgical diseases

Electroconvulsive treatment

NEUROANESTHESIA SUBSPECIALTIES

12.1. Associated diseases and perioperative care: cardiovascular diseases, pulmonary diseases,

12.2.

obstructive sleep apnea, diabetes, deep vein thrombosis, etc.

Neonatal and pediatric neuroanesthesia

12.2.1.

12.2.2.

12.2.3.

12.2.4.

12.2.5.

12.2.6.

12.2.7.

12.2.8.

Anatomy, physiology, and pharmacology differences from adult

Anesthetic implications in prematurity, expreterm infant and children
Associated/congenital diseases and syndromes: heart diseases, craniofacial
syndromes, URI, OSA, Down’s syndrome, etc.

Perioperative care: apparatus, anxiety reduction and premedication, anesthetic
agents, fluid therapy, blood replacement, positioning, etc.

Airway problems and management: difficult intubation, laryngospasm, post-
intubation croup, etc.

Neonatal and pediatric neurosurgical conditions: myelomeningocele, hydrocephalus,
craniosynostosis, brain and spinal cord tumor, vascular anomalies, trauma: brain and
spinal cord, neuroendoscopy, interventional neuroradiology, etc.

The impact of anesthesia on the developing brain

Postoperative care: emergence delirium, temperature, nonpharmacological care, etc.

12.3. Geriatric neuroanesthesia

12.3.1.

Organ-specific age-related physiologic and pathologic changes
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12.3.2. Anatomy, physiology, and pharmacology implications
12.3.3. Associated diseases and perioperative care e.g. Alzheimers disease, Parkinson’s
disease (cognitive assessment and delirium risk, functional/frailty screening and
optimize care, dementia)
12.3.4. Postoperative cognitive dysfunction (POCD) and delirium
12.4. Neuroanesthesia for patients with obesity and metabolic syndrome
12.4.1. Anatomy, physiology, and pharmacology implications
12.4.2. Associated diseases and preoperative care: cardiovascular disease, pulmonary
disease, OSA, DM, DVT, premedication and strategies for overall risk reduction
12.4.3. Intraoperative care:
12.4.3.1. Airway problems and management
12.4.3.2. Positioning
12.4.3.3. Ventilation setting
12.4.3.4. Fluid management
12.4.4. Postoperative care: pain, airway respiratory function, hemodynamics, etc.
12.5. Neuroanesthesia for pregnant women
12.5.1. Anatomy, physiology, and pharmacology implications
12.5.2. Effects of anesthetic interventions on uterine blood flow
12.5.3. Uteroplacental drug transfer and teratogenesis
12.5.4. Intracranial diseases and management of anesthesia for craniotomy during
pregnancy: aneurysm, arteriovenous malformation, neoplastic lesions
12.5.5. Interventional neuroradiology during pregnancy
12.6. Neuroanesthesia for patients with infection
12.6.1. Route of transmission: airborne and droplet (COVID-19, tuberculosis, etc.), contact
(CRE, VRE, etc.), blood (HIV, HBV, HCV, etc.)
12.6.2. Organ involvement of infection
12.6.3. Infection control
12.7. Neuroanesthesia for health problems related to environmental disruptions: COVID-19
infection and sequelae, respiratory problems related to pollution

12.8. Management of critically ill neurosurgical patients in neurosurgical intensive care units
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12.8.1.

12.8.2.

12.8.3.

12.8.4.

12.8.5.

12.8.6.

12.8.7.

12.8.8.

Neurological care and ICP management
Cardiovascular management
12.8.2.1. Blood pressure management
12.8.2.2. Cardiac effects from neurologic conditions
12.8.2.3. Etiology, classification, pathophysiology: neurogenic shock
12.8.2.4. Septic shock and life-threatening infection
12.8.2.5. Systemic inflammatory response syndrome
12.8.2.6. Multiple organ dysfunction syndrome
Respiratory care
12.8.3.1. Management of abnormal respiratory patterns
12.8.3.2. Acute respiratory failure
12.8.3.2.1. Management of respiratory failure
12.8.3.2.2. Monitoring and supportive medical therapy
12.8.3.2.3. Non-ventilatory respiratory management: O, therapy (indication,
equipment, and toxicity), tracheobronchial toilet, positive airway
pressure, respiratory drugs
12.8.3.3. Ventilatory management: criteria for ventilatory commitment and weaning,
choice of ventilator, mode of ventilation, complications of mechanical
ventilation e.g., ventilator-induced lung injury
12.8.3.4. Acute lung injury/acute respiratory distress syndrome
12.8.3.5. Invasive/noninvasive mechanical ventilation
Nutrition and metabolic control
Renal replacement therapy: indication, electrolyte, and fluid management
Critical care protocol: sedation, sepsis bundle, VAP bundle, etc.
Infection control
12.8.7.1. Catheter sepsis
12.8.7.2. Nosocomial infection
12.8.7.3. Antibiotics
Sedation and neuromuscular blocking

12.8.8.1. Sedation score
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12.8.8.2. Sedative agents: choices, management, side effects

12.8.8.3. Delirium assessment and management

12.8.8.4. Indications and management of NMBAs in critically ill patient
12.8.9. Patient transportation
12.8.10. Severity assessment: APACHE score, Hunt & Hess score, etc.
12.8.11. Bioethics, end of life decision

12.8.12. Brain death and organ donation

13. Social behavior as an anesthesiologist: Anesthesiologist non-technical skills (ANTS)

13.1. Teamwork: coordinating activities with team, exchanging information, using authority and
assertiveness
13.1.1. Assessing capabilities
13.1.2. Supporting others

13.2. Task management
13.2.1. Planning and preparing
13.2.2. Prioritizing
13.2.3. Providing and maintaining standards
13.2.4. |dentifying and utilizing resources

13.3. Situation awareness
13.3.1. Gathering information
13.3.2. Recognizing and understanding
13.3.3. Anticipating

13.4. Decision making and evidence-based practices
13.4.1. Identifying options
13.4.2. Balancing risks and selecting options
13.4.3. Reevaluating

14. Professionalism
14.1. Medical counseling and communication skills: verbal/written skill training (OSCE, oral exam)

14.1.1. Informative and advocative counseling
14.1.2. Disclosure: truth telling, conflict of interest
14.1.3. Breaking bad news

14.1.4. Conflict management
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14.2.

14.3.
14.4.
14.5.
14.6.
14.7.

Ethics: patient rights, beneficience, non-maleficience, autonomy, confidentiality, truth telling,
justice, etc.

Drugs and resource allocations: rational use and equity

End-of-life care: advance directive, Do Not Resuscitation (DNR) orders

Medicolegal issues: W3U. LLazﬂgwmwaﬁNq fiienves

Continuous professional development

Managerial discipline

15. Quality and safety

15.1

. Definitions: Institute of Medicine, WHO-ICP

15.2. Domains, indicators: WHO six domains (effective, efficient, accessible, patient-centered,

equitable, safe), performance or risk indicators (medication errors, adverse event, sentinel

event)

15.3. Assurance and improvement: reporting system, tools and practices

15.4. Adverse outcome: anesthetic accidents, closed claims findings, professional liability, risk

15.5.

15.6.

management
Quiality and safety culture
15.5.1. Patient safety goal

15.5.2. Surgical safety checklist, Briefing debriefing, Drug error prevention and management
15.5.3. Incidence report
Environment and occupational safety
15.6.1. Physical hazards: occupational safety and health administration standards, universal
precautions, and isolation precautions
15.6.1.1. Anesthetic gas (chronic environmental exposure: mutagenicity,
teratogenicity, carcinogenicity, scavenging), chemicals, radiation, and noise
pollution
15.6.1.2. Infection (general and universal precautions): respiratory virus, viral
hepatitis, pathogenic human retroviruses, tuberculosis, needle stick injury
15.6.1.3. Electrical safety, fire and explosion hazards: source of ignition (static, misuse
of O, cylinders), prevention (grounding, isolation transformers), macro and
micro current hazards, safety regulations, lasers
15.6.2. Emotional considerations: stress, substance use/abuse/dependence, impairment,

physician burnout
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16. The influence of technology in neuroanesthesiology
16.1. Telemedicine: telemedicine preoperative assessment after covid pandemic

16.2. Closed-loop anesthesia delivery system: EEG-controlled closed-loop administration of

propofol

16.3. Al-guided administration of vasoactive, fluid, and anesthetic therapies.

17. Anesthetic records: keeping and quality assurance
18. Costs of medical/anesthesia care, operating room management

19. Research methodology: proposal, IRB/EC, GCP, statistics, manuscript writing
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21ANWINT 4

Clinical skills in Neuroanesthesia

4.1.Clinical skills in General (non-subspecialty)

Waduganisinausy uwnnduszantiudesannsiindiuauisalunisquasneuagsinvinansealuil

I. Perianesthetic clinical skills
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Intracranial mass

1. Supratentorial including transsphenoidal surgery

2. Infratentorial surgery

Vascular diseases

1. Intracranial aneurysm

2. Intracranial arterio-venous malformation

3. Spinal vascular abnormalities

4. Cerebral revascularization

5. Occlusive  cerebrovascular diseases: carotid

SERNENENENENENEN

stenosis, Moyamoya disease

Trauma

(\

1. Traumatic brain injury

<\

2. Spine and spinal cord injury

Epilepsy surgery

1. Electrode placement

2. Lesionectomy

3. Disconnection

ANAANER NI

4. Modulation devices: Vagal nerve stimulation

Pediatric neurosurgery

(\

1. Intracranial masses

N

2. Craniosynostosis
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3. Spine and spinal cord diseases v
4. Hydrocephalus v
5. Traumatic brain, spine and spinal cord injuries v
Spine and spinal cord surgeries
1. Degenerative diseases v
2. Masses v
Functional neurosurgeries
1. Awake craniotomy v
2. Movement disorder: Parkinson’s disease, dystonia v
Neuroanesthesia in remote area
1. Radiologic diagnosis v
2. Interventional neuroradiology v
Patient condition
1. Increased intracranial pressure v
2. Intraoperative brain swelling v
3. Brain protection v
4. Perioperative seizure v
5. Unstable cervical spine v
6. Venous air embolism v
7. Cerebral perfusion management v
8. Airway and respiratory management v
9. Fluid, slucose and electrolyte management v
10. Patient blood management
- Preoperative blood donation
- Acute normovolemic hemodilution v
- Controlled hypotension
- Intraoperative blood salvage
11. Temperature management v
12. Neuroendocrine abnormalities v
13. Systemic complications of neurologic diseases v
14. Postoperative care of neurosurgical patients v

- Neurologic complications
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- Systemic complications of neurologic diseases

- Postoperative nausea and vomiting

- Postoperative pain management

Anesthesia non-technical skill v
gunsal FTAU 1 FLAU 2 JLAU 3
Neuromonitoring
1. Electrophysiologic monitoring v
1.1. Electroencephalography
1.2. Evoked potential monitorings
1.3. Electromyography
2. Cerebral blood flow
2.1. Transcranial Doppler v
2.2. Cerebral oxygenation
- Cerebral oximetry v
- Jugular oxygen saturation v
- Brain tissue oxygen tension v
Venous air embolism monitoring v
Depth of anesthesia monitoring v
Neuromuscular monitoring v

I.  vinan1sanuddydanen (Procedural skills)
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Intubation

1. Fiberoptic

2. Video laryngoscope

3. Manual-in-line stabilization

4. Awake intubation

SESNTNS

Percutaneous tracheostomy

Emergency cricothyrotomy

Arterial line

Central venous pressure

1. jusular

subclavian

<\

2
3. femoral
4. peripheral inserted (PICC line)

Pulmonary artery catheterization

Positioning

1. Standard (supine, prone, lateral, park

bench, reverse trendelenberg)

2. Sitting

Regional anesthesia: scalp block

One-lung ventilation

SESEN S
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Assessment of Clinical skills, Procedural skills and Entrusable Professional Activity

Entrusable Professional Activity in Neuroanesthesia
1. Provide preanesthetic evaluation and preparation
Provide plan and conduct of anesthesia
Use and interpret anesthetic monitorings and equipments
Provide intra and post anesthetic care
Manage airway
Demonstrate technical skills
Manage crisis situations

Manage peri-anesthetic / peri-procedural complications

v o N o kR WN

Demonstrate communication and team working skills

10. Demonstrate professionalism and non-technical skills

Assessment of Clinical skills, Procedural skills and Entrusable Professional Activity
1. Selection for assessment of Clinical skills and Entrusable Professional Activity
1.1.  Anesthesia for Supratentorial intracranial mass surgery
1.2.  Anesthesia for Infratentorial intracranial mass surgery
1.3.  Anesthesia for Cerebral aneurysm surgery
1.4.  Anesthesia for Cerebral AVM surgery
1.5. Anesthesia for Traumatic brain injury surgery
1.6.  Anesthesia for Spinal cord injury surgery
1.7. Anesthesia for Epilepsy surgery
1.8.  Anesthesia for Occlusive CVD surgery
1.9.  Anesthesia for Movement disorder surgery
1.10. Anesthesia for Pediatric Brain tumors surgery
1.11. Anesthesia for Craniosynostosis surgery
1.12. Anesthesia for Meningomyelocele surgery
1.13. Anesthesia for Spine surgery
1.14. Anesthesia for Awake craniotomy surgery
1.15. Anesthesia for Interventional neuroradiology
2. Assessment of Procedural skills: Direct observe procedural skills (DOP)

2.1.  DOP flexible scope assisted intubation
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2.2.
2.3.
2.4,
2.5.
2.6.
2.7.

DOP arterial line cannulation (pediatric, ultrasound guided)
DOP central venous catheterization (1JV)

DOP positioning

DOP scalp block

DOP transcranial Doppler monitoring

DOP evoked potentials monitoring

EPA and selection for assessment of clinical skills and EPA

Selection for EPA

assessment of

clinical skills 1 2 3 4 5 6 10

and EPA
1 ° ° ° ° ° °
2 ° ° ° ° ° ° °
3 ° ° ° ° ° ° °
4 ° ° ° ° ° ° °
5 ° ° ° ° ° ° °
6 ° ° ° ° ° ° °
7 ° ° ° ° ° ° °
8 ° ° ° ° ° ° °
9 ° ° ° ° ° ° °
10 ° ° ° ° ° ° °
11 ° ° ° ° ° ° °
12 ° ° ° ° ° ° °
13 ° ° ° ° ° ° °
14 ° ° ° ° °
15 ° ° ° ° ®
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Milestones of assessment of clinical skills, procedural skills and EPA

Anesthesia for 15t year fellow | 2" year fellow

1 Supratentorial mass L4 # 2 L5 # 2

2 | Infratentorial mass L4 # 2 L5 # 2

3 | Cerebral aneurysm L4 # 2 L5 # 2

é 4 | Cerebral AVM L4 # 2 L5 # 2

-,% 5 Traumatic brain injury L4 # 2 L5 # 2

é 6 | Spinal cord injury L4 # 1 L5 # 1

g 7 | Epilepsy surgery L4#1 L5#1

g 8 | Occlusive CVD L4 # 1 L5#1

g_ 9 | Movement disorder L4 #1 L5 #1

é_f 10 | Pediatric brain tumors L4 #1 L5 # 1
—2 11 | Craniosynostosis L4 # 1
E 12 | Meningomyelocele L4 # 1

~ 13 | Spine surgery L4 # 2 L5 # 2

14 | Awake craniotomy L4 #1 L5 #1

15 | Interventional neuroradiology L4 # 2 L5 # 2

1 Flexible scope assissted intubation S5 #2 S5#4

. § 2 | Arterial line cannulation (pediatric, U/S) S5 # 2 S5 #4

% \:,; 3 | Central venous catheterization S5#2 S5 #4

é % 4 | Positioning S5 # 2 S5#4

v O

v 3 5 | Scalp block S5 #2 S5 #4

° g 6 | Transcranial Doppler monitoring S2#1 S3#1

= 7 | Evoked potentials monitoring S3#2 S4 # 2

UELNR)

L = Clinical skill Level

L1 = Indugdananisaimidy

L2 = aunsndfiRnulaniglansmuauainetatsy
oedlnadn

13 = aunsnufilaes melanistuuzanenanse
L4 = aunsalufiRlaedla tnslumesiiugua

L5 = ansalmfiRlaes wazauauyiid

Us2auni1saiuasnI

S = Procedural Skill level

51 = lmdugdannnisaumty

52 = ansaufinulanelamsaiuauaneanse
oendlnadn

S3 = mmaaﬂﬁﬁﬁlﬁwq aelanstuuranenanse
sa = annsalufilaeds Inglunaafifugua

55 = amnsalnufoalaies wagaruaLga

Us2a@uni1saiuaeni
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Assessment of Clinical skills and EPA 1: Anesthesia for Supratentorial Intracranial surgery
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Preanesthetic evaluation

1.1. History taking and physical examination (neurologic and

others)

1.2. Investigations including radiologic imaging

1.3. Problem lists

Discussion of choice of anesthesia

Discussion of specific considerations

3.1. Intracranial: ICP, seizure, neurological deficit

3.2. Intraoperative neuromonitoring

3.3. Systemic complications of neurological diseases

Preanesthetic preparation

4.1. Patient education and informed consent

4.2. Premedication and other medications

4.3. General: blood component, patient optimization, ICU

4.4, Specific:

4.4.1. Medications: anesthetic agents, anticonvulsants,

steroids, hyperosmolar agents, antihypertensive drugs

4.4.2. Equipments

4.4.3. Monitorings: IBP

Intraoperative management

5.1. Induction

5.1.1. Technique: inhalation or TIVA or both

5.1.2. Agents: types and doses

5.2. Airway management: type of airway, secure airway

5.3. Positioning: supine or others

5.4. Maintenance

5.4.1. Anesthetic agents: IV or inhalation or both

5.4.2. Neuromuscular blocking agent

5.4.3. Pain management: scalp block, multimodal anagesia

5.5. Fluid, glucose and electrolyte

5.6. Transfusion management
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5.7. Hemodynamic (Blood pressure management)
5.8. Ventilation / oxygenation
5.9. Temperature control
5.10. Management of potential complications: VAE, bleeding, tight
brain, etc.
5.11. Smooth emergence (hemodynamic control, no coughing,
appropriate time for awakening) and extubation (early / late)
6. Postoperative care
6.1. Transportation
6.2. Handover
6.3. General considerations: oxygenation, ventilation,
hemodynamics, slucose/electrolyte balance, temperature
6.4. Specific considerations: neurologic complications: new
neurologic symptoms, bleeding, seizure
6.5. Pain management
7. Anesthesiologists’ non-technical skills
7.1. Task management
7.2. Team working and communication
7.3. Situation awareness
7.4. Decision making
8. Responsibility and punctuality
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Assessment of Clinical skills and EPA 2: Anesthesia for Infratentorial intracranial surgery
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Preanesthetic evaluation

1.1. History taking, physical examination (neurologic and others)

1.2. Investigations

1.3. Problem lists

Discussion of choice of anesthesia

Discussion of specific considerations

3.1. Intracranial: ICP, neurological deficit (cranial nerves)

3.2. Intraoperative neuromonitoring: EMG, BAEPs, SSEPs

3.3. Systemic complications of neurological disease

Preanesthetic preparation

4.1. Patient education and informed consent

4.2. Premedication and other medications

4.3. General preparation: blood component, patient

optimization, ICU

4.4. Specific preparation:

4.4.1. Medications: anesthetic agents, steroids, hyperosmolar

agents

4.4.2. Equipments

4.4.3. Monitorings invasive BP, BIS

Intraoperative

5.1. Induction

5.1.1. Technique: inhalation or TIVA or both

5.1.2. Agents: types and doses

5.2. Airway management: type of airway, secure airway

5.3. Positioning: park bench or prone or sitting or others

5.4. Maintenance

5.4.1. Anesthetic agents: IV or inhalation or both

5.4.2. Neuromuscular blocking agent (yes or no)

5.4.3. Pain management: scalp block, multimodal analgesia
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5.5. Fluid, glucose and electrolyte

5.6. Transfusion management

5.7. Hemodynamic (Blood pressure management)

5.8. Ventilation / Oxygenation

5.9. Temperature control

5.10. Management of potential complications: VAE, bleeding,

tight brain, cranial N or brainstem manipulation etc.

5.11. Smooth emergence (hemodynamic control, no coughing,
appropriate time for awakening) and extubation (early or

late)

6. Postoperative care

6.1. Transportation

6.2. Handover

6.3. General considerations: oxygenation, ventilation,

hemodynamics, glucose/electrolyte balance, temperature

6.4. Specific considerations: neurologic complications: new

neurologic symptoms, bleeding

6.5. Pain management

7. Anesthesiologists’ non-technical skills

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

8. Responsibility and punctuality
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Assessment of Clinical skills and EPA 3: Anesthesia for cerebral aneurysm surgery
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Preanesthetic evaluation

1.1.  History taking and physical examination (neurologic and others)

1.2.  Investigations including radiologic imaging

1.3.  Problem lists

1.3.1. Neurologic: clinical grading of subarachnoid hemorrhage (SAH),
ICP, seizure, neurological deficit, time of aneurysm rupture &

degree of vasospasm

1.3.2. Others: systemic complications of SAH (intravascular volume,

electrolytes: hyponatremia, cardiac effects, respiratory system:

pulmonary edema, associated systemic diseases

Discussion of choice of anesthesia

Discussion of specific considerations

3.1. Intracranial: ICP, brain relaxation, brain protection

3.2.  Aneurysm factors: location, anatomy, size

3.3. Intraoperative neuromonitoring

3.4. Systemic complications of SAH:

Preanesthetic preparation

4.1. Patient (relative) education and informed consent

4.2.  Premedication and other medications (nimodipine)

4.3.  General: blood component, patient optimization, ICU

4.4.  Specific:

4.4.1. Medications: brain protective/hyperosmolar agents, for BP

control

4.4.2. Equipments

4.4.3. Monitoring: IBP, CVP, neuromonitorings

4.4.4. Adequate venous access

Intraoperative management

5.1.  Induction: Technique to reduce the risk of aneurysm rupture

(minimizing TMP & maintaining adequate CPP)

5.2.  Airway management and airway secured

5.3. Positioning

5.4. Maintenance: anesthetic drugs and other medications (vasopressor)

5.5. ICP management

5.6. Fluid, glucose and electrolyte management

5.7. Transfusion management

5.8. Hemodynamic: BP, ECG

5.9. Ventilation/oxygenation

5.10. Temperature control
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5.11. Management of complications: VAE, bleeding, brain edema, intraoperative

aneurysm ruptured, etc

5.12. Emergence and extubation plan

5.12.1. SAH gr | & Il with uneventful surgery

5.12.2. SAH ¢r lll (may or may not undergo tracheal extubation)

5.12.3. SAH ¢r IV or V: postoperative ventilatory support & ICU

6. Postoperative care

6.1. Transportation

6.2. Handover

6.3. General: oxygenation, ventilation, hemodynamics, fluid &

glucose/electrolyte balance, temperature

6.4. Specific considerations: new neurological deficits, cerebral vasospasm,

hematoma, targeted BP

6.5. Pain management

7. Anesthesiologists’ non-technical skills

7.1. Task management

7.2.  Team working and communication

7.3.  Situation awareness

7.4. Decision making

8.  Responsibility and punctuality
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Assessment of Clinical skills and EPA 4: Anesthesia for cerebral AVM surgery
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1.  Preanesthetic evaluation

1.1. History taking and physical examination (neurologic and others)

1.1.1. Pretreatment ischemic symptom “cerebral steal”

1.1.2. New seizures & anti-seizure medications

1.1.3. Neurological deficits

1.2. Investigations including radiologic imaging: location, size of AVM

Spetzler-Martin grading

1.3.  Problem lists

2. Discussion of choice of anesthesia

3. Discussion of specific considerations

3.1. Intracranial: ICP, seizure, neurological deficit

3.2. Intraoperative neuromonitoring

4.  Preanesthetic preparation

4.1. Patient (relative) education and informed consent

4.2. Premedication and other medications (AEDs)

4.3.  General: blood component, patient optimization, ICU

4.4. Specific:

4.4.1. Medications: brain protective/hyperosmolar agents, BP control

4.4.2. Equipments

4.4.3. Monitoring: IBP, CVP, neuromonitorings

4.4.4. Adequate venous access

5. Intraoperative management: aim to protect the brain from ischemia

5.1. Induction: techniques to reduce the risk of AVM rupture, anesthetic

agents (types and doses)

5.2. Airway management

5.3. Positioning

5.4. Maintenance:

5.4.1. Anesthetic agents: IV or inhalation or both, types/doses

5.4.2. Neuromuscular blocking agents

5.4.3. Pain management: opioids

5.5. Hemodynamics: vasopressors, inotropes

5.6. Transfusion management

5.7. Fluid, slucose and electrolyte

5.8. Ventilation/oxygenation

5.9. Temperature control

5.10. Management of specific conditions: brain swelling, bleeding,

hypotension, VAE
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5.11. Emergence and extubation

511.1. AVM ¢r | & Il with uneventful surgery

5.11.2. AVM gr Il (may or may not undergo tracheal extubati

5.11.3. AVM ¢r IV or V: postoperative ventilatory support

6. Postoperative care

6.1. Transportation

6.2. Handover

6.3. General considerations: ventilation, oxygenation, sedation, pa

management

6.4. Specific consideratons: post-treatment hyperemic symptoms

(Normal perfusion pressure breakthrough — NPPB)

6.5. Pain management

7. Anesthesia non-technical skills

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

8. Responsibility and punctuality
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Assessment of Clinical skills and EPA 5: Anesthesia for Traumatic brain injury surgery
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Preanesthetic evaluation

1.1. History taking and physical examination (neurologic,

associated injuries and other)

1.2. Investigations including radiologic imaging

1.3. Problem lists: severity of injury, associated injury, adequacy

of resuscitation, systemic complications

Discussion of choice of anesthesia

Discussion of specific considerations

3.1. Airway/breathing (intubation, ETCO,, PaCO,, Pa0O,)

3.2. Cardiovascular (MAP/CPP management, volume status)

3.3. ICP monitoring and control, hyperosmolar therapy

3.4. Prevention of secondary brain damage

3.5. Intraoperative neuromonitoring

3.6. Systemic complications management

3.7. Postoperative care (early nutritional support, DVT

prophylaxis, stress ulcer prophylaxis)

Preanesthetic preparation

4.1. Patient/relative education and informed consent

4.2. Premedication and other medications

4.3. General: blood component, patient optimization, ICU

4.4. Specific preparation:

4.4.1. Medications: hyperosmolar agents, anticonvulsants

4.4.2. Equipments

4.4.3. Monitorings: IBP

5.

Intraoperative management

5.1. Induction: technique, agents (type and dose),

contraindicated drugs

5.2. Airway management

5.3. Positioning
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5.4. Maintenance

5.4.1. Anesthetic drugs: IV or inhalation or both

5.4.2. Neuromuscular blocking agents

5.4.3. Pain management: opioids

5.5. Hemodynamics: vasopressor, inotropes

5.6. Transfusion management

5.7. Fluid, gslucose and electrolyte

5.8. Ventilation/oxygenation

5.9. Temperature

5.10. Management of specific conditions: brain swelling, massive

bleeding, hypotension, VAE

5.11. Emergence and extubation

6. Postoperative care

6.1. Transportation

6.2. Handover

6.3. General considerations: ventilation, oxygenation, sedation, pa

management

6.4. Specific consideratons: ICP, systemic complications

6.5. Pain management

7. Anesthesia non-technical skills

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

8. Responsibility and punctuality
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sessment of Clinical skills and EPA 6: Anesthesia for Traumatic spinal cord injury surgery
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Preanesthetic evaluation

1.1. History taking and physical examination (neurologic and other)

1.2. Investigations including radiologic imaging

1.3. Neurological conditions: level of injury, complete/incomplete injury,

neurological deficit, stability of spine/ c-spine

1.4. Systemic complications

1.4.1. CVS: neurogenic shock, autonomic dysreflexia

1.4.2. RS: respiratory function, airway reflex

1.4.3. Others: Gl (ileus), bladder dysfunction, pressure ulcer

1.5. Associated injuries

1.6. Problem lists

Discussion of choice of anesthesia

Discussion of specific considerations

3.1. Airway management

3.2. Hemodynamic and ventilator control

Preanesthetic preparation

4.1. Patient education (awake intubation, remained intubation) and

informed consent

4.2. Premedication (aspiration prophylaxis) and other medications

4.3. General: blood component, patient optimization, ICU

4.4. Specific preparation

4.4.1. Medications: anesthetic agents, vasopressors, inotropes

4.4.2. Airway device to manage C-spine instability

4.4.3. Special monitoring: IBP, CVP, intraoperative neuromonitoring

4.4.4. Team communication about positioning, neuromonitoring,

procedures

Anesthetic management - general anesthesia

5.1. Induction: agents and technique (standard vs. RSI)

5.2. Airway management (with/without C-spine instability)

5.3. Positioning: supine, prone

5.4. Maintenance: choice of anesthetics for intra-operative

neuromonitoring with/ without muscle relaxant

5.5. Hemodynamic management

5.6. Oxygenation / ventilation
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5.7. Fluid, glucose, electrolyte

5.8. Transfusion management

5.9. Temperature control

5.10.Management of specific conditions

- Massive bleeding, hypotension

- Neurogenic shock

Abnormal intra-operative neuromonitoring signals

- Prevent secondary spinal cord injury

5.11. Emergence (early / late)

6. Postoperative care

6.1. Transportation

6.2. Handover

6.3. General consideration e.g. remained intubation, oxygenation,
ventilator setting, hemodynamics, fluid & electrolyte balance,

temperature

6.4. Specific postoperative care & complications management

6.5. Pain management

7. Anesthetists’ non-technical skills

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

8. Responsibility and punctuality
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Assessment of Clinical skills and EPA 7: Anesthesia for epilepsy surgery
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Preanesthetic evaluation

1.1. History taking and physical examination (neurologic and other)

1.1.1. Seizure control, antiepileptic drugs (AEDs), seizure stimuli

1.1.2. Associated conditions: mental retardation, hypotonia, risk factors

for aspiration and airway obstruction, tuberous sclerosis etc.

1.2.  Investigations including radiologic imaging

1.3.  Problem lists

Discuss choice of anesthesia and considerations: proconvulsant

/anticonvulsant anesthetic agents, appropriate for type of surgery

2.1. Electrode placement: management during intraoperative ECoG
recording/failure to elicit intraoperative seizure spike on

ECoG, tight brain

2.2. Awake craniotomy: use EPA awake craniotomy, management of

intraoperative seizure

2.3. Large resection surgery/disconnection: massive blood loss, venous air

embolism

2.4. Vagus nerve stimulation: cardiac arrhythmia esp. bradyarrhythmia or

asystole

2.5. Intra-operative neuro-monitoring

Preanesthetic preparation

3.1. Patient education and informed consent: anesthetic management

(monitoring; IBP, scalp block, risk of awareness during ECoG monitoring)

3.2.  Premedications and other medications

3.3.  General: blood component, patient optimization, ICU

3.4.  Specific preparation

3.4.1. Medication: type and concentration (dose and concentration),
contraindicated drugs (reason), drug-interaction between AEDs

and anesthetic agents

3.4.2. Surgeon communication: type and plan of surgery (intraoperative
ECoG monitoring, awake craniotomy, cortical stimulation),

positioning

3.5, Equipments: appropriate

3.6. Monitoring (general & specific monitoring)

Intraoperative management

4.1.  Induction

4.2.  Airway management

4.3. Positioning

4.4. Maintenance: drugs of choice

78




e - lﬂgﬂﬁ?aq /| 1ensURoR | nennsuun Qﬂmi
WIvenN13U sty : ; . duyI
EGThHIG) idAey Uanuey vl
unUgymle
4.5.  Induction
4.6.  Airway management
4.7. Positioning
4.8. Maintenance: drugs of choice
4.9. Hemodynamic management
4.10. Oxygenation / ventilation
4.11. Fluid, slucose, electrolyte
4.12. Transfusion management
4.13. Temperature control
4.14. Management of specific complications
- Hypertension or hypotension
- Seizures
- ICP management for grid placement
- Mangement of intraoperative ECoG recording / failure to elicit
intraoperative seizure spike on ECoG
- Air embolism
4.15. Emergence (early/ late)
5. Postoperative period
5.1. Transportation
5.2, Handover
5.3. General consideration e.g. remain intubation, oxygenation, ventilator
setting, hemodynamics
5.4.  Specific postoperative care & complications management
5.5.  Pain management
6. Anesthesia non-technical skills
6.1. Task management
6.2. Team working and communication
6.3. Situation awarenes
6.4. Decision making
7.  Responsibility and punctuality
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Assessment of Clinical skills and EPA 8: Anesthesia for Occlusive Cerebrovascular Disease surgery
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1. Preanesthetic evaluation
1.1.  History taking and physical examination (neurologic and others)
1.2.  Investigations including radiologic imaging
1.3. Problem lists
2. Discussion of choice of anesthesia
2.1. General anesthesia (benefits/risks)
2.2. Regional anesthesia (benefits/risks)
3. Discussion of specific considerations
3.1. Cerebral protection
3.2. Intraoperative neurologic monitoring: benefits/risks of each monitoring
3.3.  Management after low perfusion state, collateral blood flow
3.4. Physiologic and pathological of CO, tension
3.5.  Adaptation after stenosis
3.6. Anticoagulants managements (heparin/antiplatelet agent) include reversal
agents
3.7.  Specific hemodynamics/ventialtion management
4.  Preanesthetic preparation
4.1. Patient education and informed consent
4.2.  Premedication and other medications
4.3.  General: blood component, patient optimization, ICU
a.4. Specific:
4.4.1. Medication: brain protective strategies, vasopressors,
antihypertensive agents, anticoagulants

4.4.2. Monitoring: general & specific monitoring

5. Intraoperative

5.1. General anesthesia

5.1.1. Techniques of induction, drugs: type and dose

5.1.2. Airway management

5.2. Regional anesthesia: type

5.2.1. Drugs: type, concentration and dose

5.2.2. Airway management, emergency airway management

5.3. Positioning

5.4. Maintenance

5.4.1. Anesthetic agents

5.4.2.  Neuromuscular blocking agents

5.4.3. Analgesia: opiods, local/regional anesthesia
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5.5.  Fluid, slucose and electrolyte
5.6. Transfusion management
5.7.  Hemodynamic
5.8. Ventilation / oxygenation
5.9. Temperature control
5.10. Consider/management of intracranial catastrophes
5.11. Communication with surgical team
5.12. Emergence (early / late extubation)
Postoperative care
6.1. Transportation
6.2. Handover
6.3. General considerations: oxygenation, ventilation, hemodynamics,
fluid/glucose/electrolyte balance, temperature
6.4. Specific postoperative care & complications
6.4.1. Blood pressure control
6.4.2. Cerebral hyperperfusion: detection and management
6.4.3. Stroke and myocardial ischemia: prevention and detection
Anesthesiologists’ non-technical skills
7.1. Task management
7.2.  Team working and communication
7.3.  Situation awareness
7.4. Decision making
Responsibility and punctuality
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Assessment of Clinical skills and EPA 9: Anesthesia for Movement Disorder surgery
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Preanesthetic evaluation

1.1.  History and physical examination (neurologic and others)

1.2.  Investigations including radiologic imaging

1.3.  Patient selection and preparation for neurologic testing

1.4.  Problem lists

Discuss choice of anesthesia

2.1. Discuss risks/benefits of anesthetic techniques

2.2. Discuss anesthetic procedure

2.3. Discuss adjuvant procedures

Discuss special considerations

3.1. Brain edema, seizures, new neurological deficits

3.2. Systemic hypertension/hypotension, loss of airway control, confusion,

impaired cooperation, bleeding

3.3. Intraoperative neuro-monitoring problems

3.4. Drug interaction preoperative medication

Preanesthetic preparation

4.1. Patient education (anesthetic procedures) and informed consent

4.2.  Premedication and other medications: continue or discontinue

medications

4.3.  General: blood component, patient optimization, ICU

4.4. Specific

4.4.1. Medications: type and dose, contraindicated medications

4.4.2. Equipment: airway, IV access, emergency

4.4.3. Monitorings: IBP

4.4.4. Surgeon/OR personnels communication for positioning and

neurologic testing

Intraoperative management

5.1.  Induction

5.2.  Airway management

5.3. Positioning

5.4. Maintenance: drugs of choice, adjustment according to surgical

procedures

5.5. Ventilatory/respiratory management

5.6. Hemodynamic management

5.7. Fluid, slucose and electrolyte

5.8. Temperature management

5.9. Management of specific complications

5.10. Emergence: early or late extubation
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6. Postoperative period

6.1. Transportation

6.2. Handover

6.3. General: remain intubation, oxygenation, ventilator setting,

hemodynamics, fluid & electrolyte balance, temperature

6.4. Specific postoperative care & complications management

6.5. Pain management

7.  Anesthesia non-technical skills

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

8.  Responsibility and punctuality
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Assessment of Clinical skills and EPA 10: Anesthesia for pediatric brain tumor surgery
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Preanesthetic evaluation

1.1. History and physical examination (neurologic: ICP, hydrocephalus,
abnormal neurological signs and symptoms, respiratory &
hemodynamic abnormalities, hypothalamo-pituitary dysfunction and

others)

1.2.  Investigations including radiologic imaging

1.3.  Problem lists

Discuss choice of anesthesia

Discuss specific considerations

3.1. Neonates: anatomy, physiology, pharmacology

3.2. Intracranial: ICP, seizure, neurological deficit

3.3.  Endocrine evaluation, DI

3.4. Intraoperative neuromonitoring

3.5.  Systemic complications of neurological disease: hypovolemia

Preanesthetic preparation

4.1. Patient (parents) education and informed consent

4.2. Premedication and other medications (dexamethasone,

anticonvulsant)

4.3, General: blood component, patient optimization, ICU

4.4.  Specific:

4.4.1. Medication

4.4.2. Equipment: airway, pediatric anesthetic circuit, warmer device

4.4.3. Monitoring: IBP, CVP, temperature

Intraoperative

5.1.  Induction: techniques: IV or inhalation, agents: type and dose

5.2.  Airway management: mask, ET intubation (gentle), secure ET

5.3. Hemodynamic control during skull pinning

5.4. Positioning: supine or prone or others

5.5. Maintenance

5.5.1. Medications: IV or inhalation or both, N,O (yes or no)

5.5.2. Neuromuscular blocking agent,

5.5.3. Pain management: scalp block, multimodal analgesia

5.6. Fluid, glucose and electrolyte

5.7. Transfusion management

5.8.  Hemodynamic (blood pressure management)

5.9. Ventilation/oxygenation

5.10. Temperature control
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5.11. Management of potential complications: VAE, tension
pneumocephalus, bleeding, hemodynamic and respiratory

disturbances, tight brain, etc.

5.12. Smooth emergence (hemodynamic control, no coughing, appropriate

time for awakening) and extubation (early or late)

Postoperative management

6.1. Transportation
6.2. Handover
6.3. Postoperative care

6.3.1. General: oxygenation, ventilation, hemodynamics, fluid/glucose

and electrolyte balance, temperature

6.3.2. Specific: neurologic complications

6.3.3. Pain management

Anesthesiologists’ non-technical skills

7.1. Task management

7.2.  Team working and communication

7.3.  Situation awareness

7.4. Decision making

Responsibility and punctuality
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Assessment of Clinical skills and EPA 11: Anesthesia for craniosynostosis surgery
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Preanesthetic evaluation

1.1, History, physical examination

- associated syndrome/deformity in head and face/airway

assessment: Crouzon, Apert, Carpenter, Pfeiffer syndromes

- delayed growth and breathing system

- ICP, neurologic and others

1.2.  Investigations including radiologic imaging

1.3.  Problem lists

Discussion choice of anesthesia

Discussion specific considerations

3.1. Neonates: anatomy, physiology, pharmacology

3.2. Difficult airway

3.3. Intracranial: ICP, neurological deficit, VAE

3.4. Massive blood loss/ resuscitation

Preanesthetic preparation

4.1. Patient (parents) education / multidisciplinary team

4.2. Premedication and other medications

4.3. General: blood component, ICU

4.4.  Specific:

4.4.1. Medications: types and doses

4.4.2. Equipments: appropriate size of mask, laryngoscope blade, ET,

pediatric anesthetic circuit, temperature, warmer device

4.4.3. Monitorings: IBP, CVP, temperature

Intraoperative management

5.1.  Induction

5.1.1. Technique: inhalation induction or IV anesthesia

5.1.2. Drugs: type and doses

5.2.  Airway management: difficult airway cart, fixed ET

5.3. Positioning: supine or prone or others

5.4. Maintenance

5.4.1. Anesthetic agents: inhalation (oxygen & air)

5.4.2. Neuromuscular blocking agent

5.4.3. Pain management: fentanyl & multimodal analgesia

5.5, Fluid, glucose and electrolyte

5.6. Transfusion management: assessment of blood loss

5.7.  Hemodynamic (blood pressure management)

5.8. Ventilation / oxygenation

5.9. Temperature control
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5.10. Management of potential complications: VAE, bleeding, hypothermia,

etc.

5.11. Smooth emergence: hemodynamic control, and extubation (Y/N)

6. Postoperative care

6.1. Transportation

6.2. Handover

6.3. General: oxygenation, ventilation, hemodynamics, hematocrit level,

coagulogram, fluid & electrolyte balance, temperature

6.4. Specific:

6.5. Pain management

7. Anesthesiologists’ non-technical skill

7.1. Task management

7.2.  Team working and communication

7.3. Situation awareness

7.4. Decision making

8.  Responsibility and punctuality
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Assessment of Clinical skills and EPA 12: Anesthesia for meningomyelocele surgery
Lﬁaﬁugjm 24 \fou nadlarausifiuesnsueesedu 4. 1 A3

BOUNNYUTETVUTURADYDA....oreeereneerrnerrrsnennnssnennesnnen WU ASA

e . lugnees /| 11ansUJUR | wan1sUFuR | gnees auysa
MVNITUITLY g g 2 " 5
LuUfuR Ay Udneey undeywnle

o

Preanesthetic evaluation

1.1, History: ANC, maternal history, previous pregnancy, family history,
problem in delivery period, APGAR score

1.2.  Physical examination: vital signs, birth weight, head circumference,
fontanels, site & size of lesion, associated abnormalities (VACTERL),
sign of dehydration, neurological deficit and sign of dehydration (large

exposed lesions)

1.3, Investigations

1.4. Problem lists

Preanesthetic preparations

2.1. Parents education

2.2. Premedication and other medications

2.3.  General: blood component, ICU

2.4.  Specific

Discussion choice of anesthesia

Discussion specific considerations

4.1. Neonates: anatomy, physiology, pharmacology

4.2. Difficult airway

4.3. Intracranial: ICP, neurological deficit, VAE

4.4. Massive blood loss/ resuscitation

4.5.  Systemic complications of neurological disease

Medications and equipments

5.1. Medications: drugs and doses

5.2. Equipments: appropriate size of mask, laryngoscopic blade and ET,

pediatric anesthetic circuit, warmer device

5.3.  Monitorings: IBP, CVP, temperature

Intraoperative

6.1. Induction

6.1.1. Technique: inhalation induction or IV anesthesia

6.1.2. Agents: type and doses

6.2. Airway management: difficult airway cart, secure ET

6.3.  Positioning: supine or prone or others

6.4. Maintenance

6.4.1. Agents: inhalation (oxygen & air)

6.4.2. Neuromuscular blocking agent

6.4.3. Pain management: fentanyl & multimodal analgesia
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6.5.  Fluid, slucose and electrolyte

6.6. Transfusion management: assessment of blood loss and acceptable

blood loss

6.7.  Hemodynamic (Blood pressure management)

6.8. Ventilation / oxygenation

6.9. Temperature control

6.10.Management of potential complications: VAE, bleeding, hypothermia,

etc.

6.11. Smooth emergence (hemodynamic control, and extubation (yes or no)

7. Postoperative care

7.1.  Transportation

7.2. Handover

7.3. General: oxygenation, ventilation, hemodynamics, hematocrit level,

coagulogram, fluid & electrolyte balance, temperature

7.4. Specific:

7.5.  Pain management

8.  Anesthesiologists’ non-technical skills

8.1. Task management

8.2. Team working and communication

8.3. Situation awareness

8.4. Decision making

9.  Responsibility and punctuality
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Assessment of Clinical skills and EPA 13: Spine surgery
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1. Preanesthetic evaluation

1.1. History and physical examination: general, airway, cardiopulmonary,

neurologic, associated diseases e.g. rheumatoid arthritis

1.2.  Investigations including radiologic imaging

1.3, Problem lists

2. Discuss choice of anesthesia

3. Discuss specific considerations

3.1. Type of lesions: scoliosis (reconstructive spine surgery), infection,

inflammation (rheumatoid, ankylosing spondylitis), spinal cord tumor

3.2. Level of spinal cord / spine lesion and surgical approach

3.3. Airway and ventilatory management

3.4. Intraoperative neurologic monitoring (IONM)

3.4.1. SSEP, MEP, EMG

3.4.2. Wake-up test

4. Preanesthetic preparation

4.1. Patient education and informed consent

4.2. Premedication and other medications

4.3. General preparation: blood component, patient optimization, ICU

4.4.  Specific preparation:

4.4.1. Medications: anesthetic and resuscitative drugs

4.4.2. Equipments: basic & advanced airway equipments,

positioning equipment

4.4.3. Monitoring: general & specific monitoring (IONM)

5. Intraoperative management

5.1. Induction: technique: IV or volatile (before or after intubation), types

and doses, standard or RSI

5.2. Airway management: basic or advanced airway technique (due to
difficult airway or to minimize further neurologic injury e.g. manual

in-line stabilization)

5.3.  Positioning: prone position consideration

5.4. Maintenance: volatile based vs TIVA (for IONM), with or without

muscle relaxant (for MEP, EMG monitoring)

5.5, Fluid, glucose and electrolyte

5.6. Transfusion management

5.7.  Hemodynamics control

5.8. Ventilation / Oxygenation

5.9. Temperature control
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5.10. Problem management: cardiovascular instability, bleeding,
hypothermia
5.11. Emergence: early or late extubation (due to preoperative
respiratory problem, airway edema, neck hematoma, depressed
mental status etc.)
6. Postoperative care
6.1. Transportation
6.2. Handover
6.3. General: remain intubation, oxygenation, ventilator setting,
hemodynamics, fluid & electrolyte balance, temperature
6.4. Specific postoperative care & complications management
6.5.  Pain management
7. Anesthesiologists’ non-technical skills
7.1. Task management
7.2. Team working and communication
7.3.  Situation awareness
7.4. Decision making
8.  Responsibility and punctuality
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Assessment of Clinical skills and EPA 14: Awake craniotomy
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1. Preanesthetic evaluation
1.1. History and physical examination (neurologic and others)
1.2.  Investigations including radiologic imaging
1.3.  Patient selection and preparation for neurologic testing
1.4.  Problem lists
2. Discuss choice of anesthesia
2.1. Risks/benefits between asleep-awake-asleep and MAC with sedation
2.2. Explain asleep-awake-asleep technique, scalp block
3. Discuss specific considerations
3.1. Intracranial problems: brain edema, seizure, new neurological
deficits
3.2. Systemic problems: hypertension/ hypotension, loss of airway
control, confusion, impaired cooperation,
3.3. Intraoperative neurologic testing
4. Preanesthetic preparation
4.1. Patient education and informed consent
4.2.  Premedication and other medications
4.3. General preparation: blood component, patient optimization, ICU
4.4. Specific preparations
4.4.1. Communicate with surgeon about intraoperative neurologic
testing and positioning
4.4.2. Patient education
- intraoperative wake up and neurologic testing
- anesthetic procedures (IBP, scalp block)
- intraoperative problems: seizures, new neurological
deficits
4.4.3. Medications: types and doses, contraindicated drugs, drug
interaction of preoperative medications and anesthetic
agents
4.4.4. Equipment for neurologic testing e.g. tablets, picture cards
for speech testing
4.4.5. Monitoring: general & specific monitoring
5. Intraoperative management

5.1. Asleep-Awake-Asleep (AAA) technique

5.1.1.  Induction
5.1.2.
5.1.3.  Airway management

5.2.  Positioning
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5.3.  Maintenance: drugs of choice

5.4. Hemodynamic management

5.5.  Oxygenation and ventilation

5.6. Fluid, slucose, electrolyte

5.7.  Transfusion management

5.8. Temperature control

5.9. Management of specific complications: hypertension or
hypotension, seizures, patient’s uncooperation, excessive sedation,
airway obstruction, loss of airway control, new neurological deficit,

brain swelling, pain, nausea vomiting, VAE

5.10. Emergence (early/ late)

Postoperative care

6.1. Transportation

6.2. Handover

6.3. General: remain intubation, oxygenation, ventilator setting,

hemodynamics, fluid & electrolyte balance, temperature

6.4. Specific:

6.5. Pain management

Anesthesiologist’s non-technical skills

7.1.  Task management

7.2.  Team working and communication

7.3.  Situation awareness

7.4. Decision making

Responsibility and punctuality
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Assessment of Clinical skills and EPA 15: Interventional neuroradiology
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Preanesthetic evaluation

1.1. History and physical examination (neurologic and other)

1.2.  Investigations including radiologic imaging

1.3, Patient selection and preparation for neurologic testing

1.4. Problem lists

Discuss choice of anesthesia

Discuss specific considerations

3.1. Intracranial: ICP, seizure, neurological deficit

3.2. Inraoperative monitoring: ICP monitoring

3.3.  Systemic complications of neurological diseases

3.4. Readiness for anesthesia in remote area

3.5. Radiation safety for personnels

3.6. radiologic contrasts: allergic reaction, kidney injury

3.7.  Anticoagulants managements (heparin/ antiplatelet agent) include

reversal of them

3.8. Available secure Intravenous access

3.9. Specific hemodynamics/ventialtion management

3.9.1. Deliberate hypertension in acute arterial occlusion

3.9.2. Deliberate hypotension in cerebrovascular reverse test/ AVM
embolization

3.9.3. Blood pressure control in ruptured aneurysm/ balloon
angioplasty/ thrombolysis of acute thromboembolic stroke

3.9.4. Deliberate hypercapnia in extracranial AVM/ carotid cavernous

fistula

3.10. Consider intracranial catastophes

. Preanesthetic preparation

4.1. Patient education and informed consent

4.2. Premedication and other medications

4.3. General preparation: blood component, patient optimization, ICU

4.4. Specific preparation:

4.4.1. Medications: anticoagulants, vasopressor/ antihypertensive

agents

4.4.2. Monitorings: IBP

4.4.3. Communicate with interventionists about the procedures

. Intraoperative management

5.1.  General Anesthesia

5.1.1. Techniques of induction

5.1.2.  Medications: types and doses

5.1.3.  Airway management
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5.2. Intravenous sedation

5.2.1. Medications: types and doses

5.2.2. Airway management include emergency airway managements

5.3. Positioning

5.4. Maintenance: anesthetic agents

5.5. Fluid, glucose and electrolyte

5.6. Transfusion management

5.7. Hemodynamic

5.8. Ventilation/Oxygenation

5.9. Temperature control

5.10. Management of intracranial catastophes

5.10.1. Determine — hemorrhagic/occlusive causes

5.10.2. Management: BP control, medication, ventilation control, IV
anesthetic to burst suppression, reversal of anticoagualtion,

anticonvulsants

5.10.3. ICP/CPP control: consider ventriculostomy

5.11. Emergence (early/late extubation)

6. Postoperative care

6.1. Transportation

6.2. Handover

6.3. General: oxygenation, ventilation, hemodynamic, fluid & electrolyte

balance

6.4. Specific

6.4.1. Blood pressure control

6.4.2. Cerebral hyperemia management

6.5.  Pain management

7. Anesthesiologist’s non-technical skill

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

8. Responsibility and punctuality
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DOPS 1 Flexible scope Intubation
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1. Preprocedural preparation

1.1. Indications

1.2. Contraindications

1.3. Patient preparation: education, complications

1.4. Equipment preparation

2. Intraprocedural management

2.1. Topical/local/regional anesthesia

2.2. Monitoring

2.3.  Sedation

2.4. Technical skill

2.5. Problem solving

2.6. Assessment: confirmation of ET position

3. Postprocedural care

3.1. Assess and follow complications

3.2. Equipment care

4. Anesthesiologist’s nontechnical skill

4.1. Team working, communication with patient and team

4.2. Task management

4.3. Situation awareness

4.4. Decision making

5. Professionalism

5.1.  Inform patient about fiberoptic intubation

5.2.  Appropriately call for help
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DOPs 2. Arterial line cannulation (pediatric, ultrasound guided)
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Preprocedural preparation

1.1. Indications, site, step of procedure

1.2. Complications and management

1.3. Patient preparation: inform patient and informed consent

(ICU case)

1.4. Medication, equipment and monitoring

Intraprocedural management

2.1. Technical skill: skill and sterile technique,

2.2. Ability to perform the procedure

2.3. Problem solving and management of complications

Postprocedural care

3.1. Equipment management

3.2. Patient follow up for complications

Anesthesiologist’s non-technical skill

4.1. Team working, communication with patient and team

4.2. Task management

4.3. Situation awareness

4.4. Decision making

Professionalism

5.1. Appropriately call for help
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DOPs 3. Central venous catheterization
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Preprocedural preparation

1.1. Indications, site, step of procedure

1.2.  Complications and management

1.3.  Patient preparation: inform patient and informed consent (ICU
case)

1.4.  Medication, equipment and monitoring

Intraprocedural management

2.1.  Technical skill: skill and sterile technique,
2.2.  Ability to perform the procedure
2.3, Problem solving and management of complications

Postprocedural care

3.1.

Equipment management

3.2.

Patient follow up for complications

Anesthesiologist’s non-technical skill

4.1.

Team working, communication with patient and team

4.2.

Task management

4.3.

Situation awareness

4.4.

Decision making

Professionalism

5.1

Appropriately call for help
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DOPS 4 Positioning
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1.

Preoperative planning

1.1. Patient factors

1.1.1.  Age, weight, height, skin integrity, range of motion

1.1.2.  Pre-existing conditions (circulatory, pulmonary, neurological)

1.1.3.  Implanted or external devices (pacemaker, prosthesis, tubing

and drainage)

1.2. Surgical factors

1.2.1.  Surgical procedure to be performed, estimated length of

procedure

1.2.2.  Surgeon’s and anesthesia’s preferred surgical position

1.3. Equipments: operative table, mattress, rolls, head rest/pin holder,

arm board/rest, strapping devices

2.

Intra-operative management

2.1. Confirm surgical position

2.2. Adequate number of surgical personnels to assist positioning

2.3. Maintain safely positioning process

2.3.1. Patient airway

2.3.2.  Head and neck position

2.3.3.  Body alignment

2.3.4.  Circulation and respiratory parameter

2.3.5.  Pressure point (including eyes) and bony prominent

2.3.6. Tubing and lines

3.

Identify and prevent positioning-related complications

3.1. Ocular complications

3.2. Airway complications

3.3. Positioning-related peripheral nerve injury

3.4. Pressure ulcer

4.

Postoperative assessment of complications

5. Anesthesiologist’s non-technical skill

5.1.  Team working, communication with patient and team

5.2. Task management

5.3. Situation awareness

5.4. Decision making
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DOPS 5 Scalp block
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1. Preprocedural preparation

1.1. IV access

1.2.  Airway equipment

1.3.  Local anesthetics

2. Patient preparation

2.1. Patient education

2.2. Monitoring

2.3. Position

3. Technical skill

3.1. Sterile technique

3.2. Anatomical landmarks

4.  Complications and management

5. Supplementation for inadequate analgesia

6. Anesthesiologist’s non-technical skill

6.1. Team working, communication with patients and team

6.2. Task management

6.3. Situation awareness

6.4. Decision making
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DOPS 6 Transcranial Doppler (TCD) monitoring
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Preprocedural preparation

1.1. Indications (intraoperative/ICU)

1.2. Limitations

1.3. Anatomical landmarks for probe placing of each cerebral vessel

1.4. Equipments preparation (ultrasound probe/gel)

Intraprocedural management

2.1. Technical skill

2.2. Interpretation

Postprocedural care

3.1. Patient management according to the result

3.2. Limitation of data interpretation

Anesthesiologist’s non-technical skill

4.1. Team working, communication with patient and team

4.2. Task management

4.3. Situation awareness

4.4. Decision making

Professionalism

5.1. Patient information about advantage and benefit

5.2. Appropriately call for help
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DOPS 7 Evoked potentials monitoring
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Preprocedural preparation

1.1. Know types and indications of neuromonitorings: EEG, EPs, EMG,
cerebral oxymetry, jugular oxygen saturation, brain tissue O,

tension

1.2. Know interpretation limitations of each neuromonitoring

1.3. Communicate neurosurgeons and neurophysiologists for type of

monitoring

1.4. Equipment preparation: monitoring machine, needles, electrode,

probe, catheter

1.5. Know complications

Intraprocedural management

2.1. Appropriate anesthetic techniques and agents

2.2. Know electrodes site for neurophysiologic monitoring

2.3. Be able to interprete the results, know criteria for significant

change of each monitoring

2.4. Be able to manage significant changes of each monitoring

2.4.1.  Communicate with neurosurgeons and neurophysiologists
2.4.2. Rule out other causes of change:
2.4.2.1.  Abnormal physiological factors: BP, PaO,, PaCO,, Hct,
temperature
2.4.2.2. Anesthetic agents/depth of anesthesia
2.4.3.  Communicate with neurosurgeon for management
2.4.4. Be able to do wake up test if necessary

Postprocedural care

3.1. Be able to safely handle the needle electrodes

3.2. Correctly report the result

Anesthesiologist’s non-technical skill

4.1. Task management

4.2. Team working, communication with neurophysiologist,

neurologists and neurosurgeons

4.3. Situation awareness

4.4. Decision making

Professionalism: appropriately call for help
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