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Ref : ASA Guideline (2018) » ATLS Guideline(2018) » z&e A E # BB Er TIE T > ARO-RBERIF TIET-M > SRR T IE Tt

TR FHEEY 48

1. FRfREEY4578 — ¢ Acute onset & Easy titration ; %7 Onset 15 » [Z{E Induction FrEEHE i DA K F B /E 2R A R BRRSE] 5 Basy titration @ SE%7E FE #d-(e 11
FH%% » overdosage/underdosage B3 A IS 45 EEfET TR FE o

2. FilrEEY)R4E = * Sedation ~ Analgesia (Pain control) ~ Neuromuscular blockage agent(NMBA » B[l Muscle relexant) ° sgAS2&%7)(Sevoflurane ~ Desflurane )& EL =IHT

&k
=[S

> Wi Maintanence PSS FT A SRAR IR AR 5 TV EEYIRITHZ 3R ELIATAAE » Induction FEEZFR 7 IV SEVE S M -

3. FREFEEMCEH © BrRBmiiFZEY)(Sevoflurane ~ Desflurane 55) T ZLARATEHEH G 98% LA 1) » HArEEY 9@ R T E SR AT » BRI E > gEE
ZEYEbR 2 > iRk IETEEARR R AE & (Unexpected prolonged sedation) DA K 5 Pk {8 (Delayed recovery of consciousness) > 7VE B §E /& Al ERT/ B R15

Intravenous anesthesia(FEARMBRER)

1. Sedation : ¥R < iEFF} Sedation FHZELL Propofol A+

(D

)

©)

©)

Propofol : 30 sec/10min (Onset/Duration) » 2458t » SREEEREE » B2 » B RIEREE(GA ~ LMA ~ IVO)EE FIRY Induction ks

H7& N/S K2 Neuro  FHEYSAER] - REPUEIEEAVR G > HIEEHRBE N HEK Reflexion FITEA » J3{#5E(E neurologic sign

G IR ~ ARIER ~ OBkERSE ~ PRIS(Propofol-related infusion syndrome) 5 BUJE R RAR . » RKEEHEA A « ZBM T/ NI ERER -
XKESEMERBP=CO*SVR) @ [FNA _ : (HIF& SVRUMEFE#FH ) (2)Dose-dependent cardiac inhibition * Fl&#= AR N &1 Cardiac output(CO)
3¢ PRIS(Propofol-related infusion syndrome) : {2/ propofol (> 48 /NEf) HIESHKIE T (>4 mekeh) - EARHHERTE - FRILCOHAVESHLSRE O
AE - LS ~ BEEE ~ FFEANIET(IRE —EZE R 1Y case report Fi5 H & 3R 2E 48hr BlIE4E PRIS » {HIEERER)

Etomidate : 30 sec/10min (Onset/Duration) * /NF-4h$t

B8 © A Propofol —REIEAS PRIEEE & SR 2 E BRI TE) /152 ~ BEFHREEANER » A OEE ~ BHERIM BRI A

GEE - & ~ {1 11- 8 -hydroxylase > fIHIE _LRRIIEE G cortisol 42 FR)AGFFAE 4-8 /INEF

Benzodiazepam $5(BZD) : FF{CGH - FFAEFER Delirium 05%5 AZEFT | #5575 © Flumazenil

Midazolam(Dormicum » %83 : 3-5 min/<2hr (Onset/Duration)

H F A % 3 (Panendoscopy ~ Colonscopy Z5)iliEE & > {2 A Duration £ » /D FHFEFiiT Induction F&E%

Lorazepam(Ativan » H1%%) : 5 min/6-8 hr (Onset/Duration) * Duration #8245 * 22 F}A Sedation T4 Seizure(GTC) k-

Diazepam(Valium * &3%) * 15-60 min/ >12hr (Onset/Duration) » Duration 1R » FIF® Sedation

Barbiturate 3§ :

Thiamylal(Citosol) : 10-30 sec/3-5 min (Onset/Duration) » ‘RS

TR Barbiturate £247) - PREETREE o FRMR B - EEFRIFME A o /IR =5 N R &R Citosol 1 Ktamine Induction > 1E5S 53955 A & HHEHNEI ] -
FEEDHI Sp0O2

#iEE 1 R Duration EE Propofol %5 » 955 ABEARHYZREAH B ELEER - ¥ GA BHHENHRE > (A LR 75{# - &/ Propofol &%
Thiopental(Pentothal) : x5G5> HEREIIE R Z (OAHHNE] - (RIEE « SEIESEIEE) » B Citosol HUA

Phenobarbital(Luminal) : %% Barbiturate £547) - FH LAPERIER ~ 8 - @ 5T - NMERMEFHSE




(5) Ktamine : 30sec/5-10 min (Onset/Duration)
B - ARG > N eI > /NZAT Vital sign A EFHTIE AL H
HEE ¢ Airway secretion B[ > #ERZ S bronchospasm ~ S @Sz ~ IOP ~ [ICP(ZERT A EEERIME)
2. Analgesia : Opioid ZE I %% » #EBL ¢ Diffuse CNS effect ~ Muscle rigidity ~ Miosis ~ Pruitis ~ FFIEAIE] ~ CV suppression » AUR ~ N/V > &7 © Naloxone
(1) (FE5®) Fentanyl : Onser [#(10-30sec) ° 5min peak effect > Duration %5 (<2hr)
Potency /s Morphine #Y 100 £ > ®] cover FlTa8te K firig 1LIF » =& W/ iERE Cardiovascular change
(2) Morphine : Onset 1€(3-5min) > Duration (4-6hr)
Onset 1€ Duration & » Z{H- M ~ FRIAIIS] - R F P - R0 m ]
(3) Alfentanil : Potency f& Morphine #Y 10 f% > Onset ¢ Duration %5 > fZ#5% Rapid recovery(20 47$%) » # & P — Loy (RS 88) sl A TR i/ N1l
(4) (HEREE)Remifentanil (Ultiva/Alvogen) : Ultrashort onset(<10sec * Ex#R38 1Y) » 1min peak effect * Duration %5 (<1hr)
Onset b Fentanyl 13 4 % » Duration %5 1/3 » #8&7E induction {$ ] ; Potency /£ Alfentanil /Y 40 &% » && Morphin B9 400 % ; {H duration %4 - #&)% cover fli7% 1V
3. Neuromuscular blocking agent(f§%5 NMBA > 5i¢f% Muscle relexant)
(1) Depolarizing blocking agent(fi{ LALAFRTR) :
s [ SN AULEE - T A BN AR » 45%ER17T 1145 Defasciculating dose B¢ Non-depolarizer FH PA 2 /L A 2= BE(Defasiculation)
Succinylcholine(Anectine/Relaxin) £ {C#2&E%7) » Onset [#:(10~30sec)Duration 5 (10min) @ 2% A EXE&HEE - Laryngospasm B85 -1l (<20min)
HEL - AE(EREE - 5B - SR - S - EEEE
(2) Non-depolarizing blocking agent(FEfR{EHLIAFRHAA © AHE (L NMBA » Onset #:1% » Duration i * 267> Induction 1 Maintanance
Rocuronium(Esmeron) : Onset $£(30-60sec) * {E Duration Y variation A » AHF& %2 3 /NIF(30min-3hr) ; Aminosteroids 8 (-curonium){F= » FFEHEE -
Injection pain FABA(R5REZAE » &5045 Lidocaine (7)) @ BRABEERAE/NMNAIKE £ > GIHE Y BISCEGHES » 50K BF 5 g
Cisatracurium(Nimbex) : Onset 1€ (3-5min) * {H =] Priming technique JJ[I1# onset » Duration HY Variation #2/)\(~30min) ; Benzylisoquinolines 2E(-curium) L3 » A
AP BR A (Hoffman elimination) @ #2/0 BFEEEMERE - o] DLRIFRER © #5098 A5 _EF Histamine release effect » #if%% A Analphylatic shock e
(a) Reverse agent(iEHiA)
Neostigmine(Vagostin) : /£ Anti-Ach > Onset 3-5 minutes * AJE2 NMBA % Ach Z8a7£ %] reverse {EF » {H & [E]HH/E A £ EA. muscarinic cholinergic
receptor _F. » @35k Bradycardia ~ Hypersecretion ~ Increased intestinal tone ° B Anti-Ach drug(Atropine ~ Scopolamine * Glycopyrrolate) (K EIEF -
Sugammdex(Bridion) : £ Esmeron FEHUEICE Nimbex #E50) » U572 — 57880 ABIMRIE) 5 & > 15000-20000 NTD/ZX
(b) Defasciculating dosage : 445 Loadng dose 10-20% & > [F{EALAZEEH(Fasiculation) > {2 Loading dose F5 FHIE RIS » A REZEEHEINLERNIEH
Priming technique : 245 Loadng dose 10-20% & » i B E/ER » oIl 3EE

(c) Train-of-Four Stimulation(TOF) : L ZERI T4 LA R (E FIE SEAHIRTY Neuromuscular junction
AR F s (i B S S AL A Ry T B, B R baseline {E ByELs - blockade HLERI
B.45 7 fE B & AE 4 {# 2Hz BYREL > (RFPEEZE T1 ~ T2 ~ T3 ~ T4 VU Twitches * Ta 70 - 75%

.39 T4/T1 & TOF ration = #5 TOF ration < 1 &fL#H NM junction blockade

L - T, 85%
2. LA NERZZ DU twitches BV > BT HEMN] block FVREE © (FlE)

Tz"Tg‘Tq_ 85-90%
Ti T2 Ts ~Ta 90 -95%




Inhalation anesthesiaGREERIEE)

vV REMBRE=XFEEGETE ~ 1B ~ B1#) © 7F Induction & HALL K flirF Maintanence & E& A BEME(H A + IV 898 AR — 30 & —

v BEARBRRECEERENE SN - &P HMETSHEH Elimination rate : > 98%) » HE T LHiTHFEIEFEAAKINFIZR o (B FHAYRAEMEY /& Halothane »
TSREERRHEL » 25% A& - REFEI{E R % Liver/Renal impairment)

v BT ERRSE AR RYR] BRI (R R e B 5 4E 2K 1:5,000 & 1:50,000~100,000) * 15 7 Ba B & 4 B Em L BIEREE 80%.

v' Blood-gas partition coefficient(If &/ HC %8 - =B Solubility) :
FEI 2 AR R ) BLR 5 (MR AIHESCEFE - SE A0 MR R B (Induction A1 Recovery B | ) o BIBREEHEE - b DL Desflurane 1 N.O B {XFE

1.
2.

5.

6.

(FEFR)Sevoflurane : FLEAHEHER + BINPRERE/N - B4 F 7 Induction K/NIAKkEE : Recovery 8 Desflurane 18 » 5 Tl & @ F Desflurane
(FEJR)Desflurane : FEEHHEHERR © BISER BRSO - A @A R Induction F/INBEAZRREE + HHIfI 0 =5 Al B 2R Sevoflurane B > Al Recovery B8P
RS Folg e R ABSEE - B AT/E B Extremely low flow AV A RS (Sevoflurane 1 low flow B & &4 S5 W'E Compound A » %55 renal tubule injury) 5 HE%&
4 A AERERE AR SRR Sevoflurane 47 » $fH&IM*E Dilatation F2E#V/)N » 1IN Flirdd FI(RRFFZEME 1 Brain vessel dilatation 1 » RFIF-lT) 5 GRS - B5F
Isoflurane : T &KATETHERR - AHEL Sevoflurane A1 Desflurane (F'H - {HAHE R & ISHENEEE - H&A arrythmia F1 cardiac arrest BYEPg > S ERIAIES -
Halothane : 75%4&SHHElHEL - 25% 4K HFEHCEH > RHFRA S H 552 Rk metabolic acidosis A1 Liver/Renal failure © BgIFEZ 4P > Onset A1 Duration ##e £ > Jp5 AHERY
e bR SR > e/ VA - (HRE(FEE > i ES = HASEREE b EEgHEA -

N:O(ZER) © 20 tHEC B i P iy aE » fEsag 19 onset HY ARG MRIF(BG partition coefficient 47 8z (K) » 1HRBCEREE - ATEI{E A 2% (Bone marrow suppresion ~ {iif
HHIEH, NONO: &5 E Fit A&) > H Low potency > 7R FIE M RRIEEE > R R ZE R AE > Guideline FEERRMEH > &8/ DA -

Ether(ZB) : 5 FHAZIRAVMINFEE - SREIWERH @S D& F2HIFH -

Local anesthesia([FEBfRME) : -caine FEZEY)

v’ *®*[ocal anesthesia systemic toxicity(LAST) : FTAHY Local anesthesia &5 1] §E & 45 2 (Ff A& Lidocaine) » ER E i FEE 4 8 (Overdosage) » LA Lidocaine £yl » —1&
70kg B ALY A LUK AZ 300mg Lidocaine(2% > 15ml) > BRI A gEZEE LAST « fEAR~FENHEEE N EE)~HIE - IEH

& JEH—>muscle twich— Seizure—>Con's loss— Shock/Asystole(FFEFEESE CO | SVR | > {BEER) » ¥ 5= © ACLS- 5 . . it
SLE(Sedation ~ Lipid emulsion * ECMO) : ACLS #7588 ~ BZD &R ~ Lipid Emulsion therapy (St R g 7AM: - Lidocaine |
FHRER# R RREE R ) ~ ECMO(KA B LAST 2R3y - {ER BT SVR | CO | - HEERESE BECMO #i#E %) Z ° s s e

1. Cocaine * fxFH 3 IRANVEE0MIEFEE - (HEBRENME: - ROV AEHIESD 31

2. Lidocaine(Xylocaine) : Duration &Y 1 /NEF - 55 A S igE - (HA LS Mgk TPS(Temporary nerve injury) > #/>F § 12 Convulsions
TEB BRI 5 =R A& Seizure » Lidocaine toxicity : SAMS(Slurred speech, Altered CNS, Muscle twitching, Seizure) § 8 Mui:f;i:.i‘:.’;;”

3. Bupivacaine(Marcaine) : Duration € 3 /NKf >  FHJf> Spinal/Epidural anesthesia » [EUE R /SRR G A F M - 8 cardiac ~ ([ st s sy s
arrest > 575 = R & o R IR R EE MR Levobupivacaine Y e eevmranend

4.  Levobupivacaine(Chirocaine) : Duration 49 3 /NI » Bupivacaine MY/EiESE (% By » FFMERME » (BRI EE KT °L

Anti-hypertension : BP &{EtEHECGE T 2 BP & 1K) » HHX A4l EREE (BRI H A 2 [ Variation RA » HREEFEE SVR | CO V> Z/ly)

1. Nicardipine(Perdipine) : CCB %& > Onset $2(30~60sec)Duration %5 (2~3hr) » %5 » Duration %5 EEEEAHE (358 B Tl A ol¥m B (Kt R

2. Labetalol(Trandate) : BB ## > Onset #(4-6min)Duration f(4~6hr) » NEEELE Obstructive airway (COPD ~ Asthma) J5 A » &5 Broncospasm 5 Duration & ° FGHF
[T~V F (Duration 4~6hr [B1355 55 7] gE 78 & & {KIMEE)

3. Nitroglycerine(NTG) : {F open heart 5z pheochromeytoma HYF-fii#H FH » [ SVR>CO » 7K LR & B third space » 5§ AR A 58 LB 1Y S R85




Jii B 7 =(Types of anesthesia) & fir{& (-3 (Post-operative analgesia)

General anesthesia (£ 5 FilK)

v

v

General anesthesia (GA) : FS£97):80% A\ 219 iR

Endotracheal tube(ETT) * (ReEMFIRERE STHAT » 8 AR AL AT DAOR S (Ventilator EITIF,) » 78 ARG 5 $ES » RIFMEEAE VIL

Laryngeal mask airway (LMA) : LMA Rl EET RiBFUFEAE » HIEEENT > REFRE . EFBESHERNEFMN(> 4hr) - WARSFRAES
Intravenous general anesthesia (IVG) : FIFMEREFMG( < 1hr) - PHEHEE - FAREE  EF0ENREASRE » EVRERAEZREKXR

Toal intravenous anesthesia (TIVA) : {3 FH RHSMEEFEE » F-figa8is ih A2 (08 AR 5 iR EE -

ERL BRI L (i CRES IR 2 NIV) - SSANaT i -l B R 2 - R o] TE 558 A\ Bl [

HREL ¢ SRR T NME SR B E R R IR 4 2 YRR o SSONEREER BRI A o Bl NS - B AR E RS R A
Target-controlled infusion (TCI) : TIVA #EF&AR - EEASHEGIE T ER - HEERE T EE > (5 M /A o 2 S8y 2] B DR (203 TIVA SR HE FEUNIHEE)

Regional anesthesia CE SRR - 40 B EIREHET (Field Block » #1 SA ~ EA ~ Caudal block) : EiEtH&E[HET (Peripheral Nerve Block » %1 Brachial plexus block )

v

v

B/EREL W NBRRT R ~ FHEE ~ R IIDRRERE WA SBEE FEREE FirEis « ZTHETIE ¢
(1) Hypovolemia / Sepsis : “F-E it SVR T2 > BP ff{5t » JFEHI4F S i a8 FE Y Hypotension > REE F AT HEEHE TR K
(2) CNS disease(Tumor ~ IICP) : Z&¥5;3 A€ ICP » K [fi Ak TICP
(3 WAEERCE - PR O - HRE M EARC A - K& iER Complication
(4) Bleeding tendency : [ #t&E A4 Hematoma » B AL FM(EERE]) - 1RER
‘# R, Complication :
(1) ™A - Thoracic Nerve Blockage(BartH4X FEET) — FHRERRREE (Gl 50~60%H2 8 &)
C3-5 FfiB%—>Phrenic Nerve Blockage(F& 4K REET)—>IPIRAZ (- CEEREMART » IWASEBENE: » ZIIZIBf4A Ventilator support)
(2) A BRI R (L2~4)#EPHET— 5 AR B Foley catheter
() MmHZEFIBloody tap) © ZERINFIES Epidural SMNIME » FOMIHEZEHR] > #E% A Hematoma
TR TRERIET © ARSI R A iR« TR — BB MK (R B — R~ — B~ EEH
HEREEEE « RE=CE > GBE X B Hy s E+1~2 §i)
F BB - BRTE(S3-4) » #AUTI0) » ALF9(Caudal block) » FEREER(TT) » HIREEE(T4-5) > TURP(T10) » Hip FHiT(T10)
JER R R EE AR Epinephrine(FSFE4E) © M URHE » B AELE BRI I (M0 50%1E FIEF) » SA F1 EA FiZEHI9E]4E ; (BEEEREEFTFERYS » & Ischemia !

Spinal anesthesia (SA > ZFBEMIEF) * Onset £A(3-5 77##) > Duration Fa(1 /NEF > A ETAIEE) » f80% cover fiTf& 1B 77 Ry (i BHER(T4) ~ Az FHER(T10) ~ KAz FHERL1-5)

v
v
v

(R - BREEERERE ~ 3BCORUESE ~ HIFDEE EA % ~ Onset tR(3-5 73) — SV

&R ¢ E A8 BP (SVR T&%) » S RERHERMEBFERAIERE - FHTRTEZIRG /NRFA)

i &5 FATE Infection ~ Coagulopathy ~ Massive blood loss FYJE A (A Ry SVR & FREFGEE EA 21R2%) 5 Check bleeding A %M 5 55 Severe MS/AS(E A CO 42K
BUNEF > SAHY SVR #ARAK » IR AIRE S shock)




v S SA BEAR - AEEM A DR ECEE EILEE level S —45 > MHREENEE level > Fl40 - JRE T7 > RS T8) > FllE eSS © SEaRTH A RIEs +
On foley A &¥E (W A\ ARER AEEIAIEEE - WIFFABNRE » ZEE)

v\ JiE Partial work 2 level N JEHF o IRJEESTIY Sedation(fi A K262 R By 1T R EN)

v FEEmE L SA L1 A partial work > FIHI_EEA IV E£97) combine EH > 5 HMRMERY IV 2897 f5E > 40 Ktamine - NMBA(Anectin ~ Esmeron) » JEtx M7 F &4
AEfE R AR SR IR R 5 TV 88 R Bk AL CfS - By NHA R Z B 1T > TIEAYE 5 1fi Inhalation AJDUEESS » KRR/ NAA HIZK% » FTHIR] Bagging &
JREESEH, > {HEE Keep MAC < 1.0 CRAGMRIRZSE 28 = el = 45) - #¥92 PPH(ZER A )

Epidural anesthesia (EA > BEEHERREE) : Onset f8(10-15 474%) ~ Duration (3 /NiF » B[ j%E) » B AT K2 iT{& -9 @ {25 Infection ~ %) Hematoma

v SEIRE - EEANERRER - E THEOMEG2EEAET - SAESERETE) - f140 ¢ T12 ZRRI%EE > iR T6-L5 (B T/5E)

v REREERRS RS o R AREERER - BT EIERRE B Sk - SR ZUROEIE S [IBNE 2O | IR T IEE K
FiEE : FZE P Marcaine(3 /)NRF) ~ Chirocaine(3 /)Ni) s » Lidocaine(1 /NEF) I Testing Bz Loading dose * BEEAEHFE Fli(< 1 /NRF)

v' B Fentanyl FT4E55R7%E Onset BF[E] © T8 HIRREE RS > o] AE-RRRIEES F 00 s P B ACR (PR SR 1EH)

v LA NaHCO: R 4555 R EE Onset BFRE © [RIRREE Byl lE > s ERRER RS - 472 i el 22 ny 4R AR A

v EBAOFSHE ¢ RIMER - BEAREZENY - 2B - SEREgE 5
¥ BB ¢ SREMEIFEE T A Subarachnoid space > EEFE MEHASE & P fE (&SRR > BP | RR | Con’ s | HEFLICK

— P55, ¢ Resuscitaiton ~ F1BAZE - Ventilation 82 - FEEsiuBt 1818 WE

Caudal epidural block : 7% Caudal block

v' /NIHK Caudal block 7] BA cover £ FREERAYIFESE » Intersuseption ~ KAFTHEASE EREEIFATATIEA  /NAHAJRHESRA Z) Bronchospasm &R #EZ -

v YR ¢ Bupivacaine 0.25% (1 b 1 i) ~ Lidocaine 1% > 45258 S8 Armitage Formula

v Caudal block 2= 1EHEEE © R AFE Anus sphincter ; /NIHAZTE Scrotum & & F& 5

[E B HET (Peripheral Nerve Block) : JB/VIifFZERT & » o] iy /S Ebiiai& 110 » J/) Stress hormone FURERY - $BH O MThREELE I THAE S A FTE Bl

Post-operative analgesia (ffif{% (-3 * {84f 115 vs Patient-Controlled Analgesia (%8 PCA » A EFEFULEE)  #= #y |
DS HB R IRV » MR SR TR - SRS Concentration. - PRI Rvis
flunctuation) 5 PRI » $IAE RIVEIEAGEE ~ WRHIH]) - #4EFTFHEE T F s ﬁ AN
Patient-Controlled Intravenous Analgesia (PCIA/IVPCA/PCA » EFARE&T IESE) ¢ aml o
v {HFH%E%) © Morphine ~ Fentanyl g AY] ) . ]

v VBT B » AR AT LR 5 e croem
v BREE R ENEUERR - Morphine related syndrome(SEHZ ~ B CNEH: ~ RN « BEEEEERAH)
Patient-Controlled Epidural Analgesia (PCEA > BEZARESN LS

v [EFZEY) : Fentanyl/Mrophine + &3k & (Lidocaine ~ Marcaine ~ Chirocaine)

v {BEL IRERCRE PCIA & - /DUEE - A AP T- o Pk OF 80T - vl LS Flrffr{& Y GI function

v oREL  BRMERDE  ZETIES  BATR > §XSMHEMBEENEEER) - AEE AR BRI TG » Opioid-induced pruritus(BEY E = i)

A dhr JLAERIEEE B mABEIRE




il aEAE o T HTETE R (Pre-operative evaluation) ; — JifFEEE (Induction) — FRFFE4ERF (Maintanence) — RFEIK{E (Recovery) — ilix% 18 = (PAR : Post-anesthesia room)

L.
2.
3.

EEBEIEEHE R ARY Underlying disease (Pump, Volume, Venlitation) / MET / ASA / NPO time

ik R A T 1 22 58N B Pump(CO=SV*HR), Volume (BP=CO*SVR), Venlitation (Vmin = Vtidal*RR) & = {52 — 7 4FaF{H Underlying disease

MET >4 & ASA <3 (XZJ5 A Baseline 4 5 )2 » 59 A MET/ASA RME - FRAMTE DLUT 2{EERNE T DUSESE ¢

a. Titration dosage : J5 A Baseline &F » 0] —ZR45 & i fix &7 & (Once dosage) ; 7 » HIIFREL T ZR45 4% (Titration dosage) » {(ciB s A\ BT &80 K2 FESRZR i » 3
hnEEY LY 22 ] HoE o2 — R MR B = 48 =5 4 complication

b. Pre-operative optimization : ERIHSFMTRTHERS » ZIKAUIRIK ~ FZIREERIEE - Infection control & P AREFH JJHE » &M

c. Awake intubation : FHA 4K TEHAE R B 8 (Difficult airway)HY9 A » Sedation B¢ Muscle relaxant 45 |25 T BERL airway collapse ZEiR0 » 38955 A\ BE e wer
% DIREEG T ERITAES - ElEMERY] -

. Underlying disease : DM ~ HTN ~ COPD ~ Asthma ~ CAD ~ HF ~ HBV/HCV ~ PAOD/DVT -~ Chronic Afib ~ Stroke ~ Coagulopathy

¥ ZFAR ¢ Pump(CO=SV*HR), Volume (BP=CO*SVR), Venlitation (MV = Vtidal*RR) ; ={HEEZEFERF © CO ~ SVR ~ Ventilation

DM ~ HTN : SVR | (fi%& compliance | ) s COPD/Asthma : Ventilation y : CAD ~ HF : CO |

HBV/HCV : FFhfe e o s 28 i i e iy (0t #55¢ prolonged anesthetic effect » &£ EE 7% 74 Acute hepatitis ~ Acute liver failure ZEAR

PAOD/DVT ~ Chronic Afib ~ Stroke : J&{E Embolism HY¥E AEF > FEE|HIHESEHR

Coagulopathy * ¥ hnH i Es - ARIFHrE T — @ T BRI/ fFEE

MET(Metabolic equivalent of task » RS ER) + FE MET >4 » il EHRE{K

FE S E SRR E SR KL EI SN E 0 S5 RS R 1 E 10 (EaR(ERER - BFE L MET 122F upper limit) : 1 MET fAFRZEX ~ 125 EF)
4 METs {52 7]_HIEFE] 2 #£ > 10 METs AR R FTER ~ Ik ~ TELLUEE - —f&If S MET >= 4(F AR DATE I 2 1 - BI{FEREM 2 BEZ) (K= 588 condition ELEZET -
¥MET £ © | MET #$ €& AENTRESENEE 3.5 BAEER » SIEN | ({ NFEZEHRRE N LE - /AT EENE » FoE A Rf0HFER © 4 METs FY/EE)
o B ESR A AR R L EHINEREY 4 f2(AMET = 15L/min = “F5H N EFHFEEAE = Vmax 02) -

ASA scale : #H ASA <3 - FRERERREME

ASA 1: (IEH A)A normal healthy patient.

ASA 2: EEFSEERR)A patient with a mild systemic disease.

ASA 3: (P E¥5E5%) A patient with a severe systemic disease that is not life-threatening. Eg: uncontrolled DM/HTN, CKD, pacemaker, stable angina

ASA 4: (EEFE B B e B 4E /5)A patient with a severe systemic disease that is a constant threat to life. Eg: unstable angina, AMI(< 3 months), uncontrolled COPD

ASA 5: CRFilT&%E)A moribund patient who is not expected to survive without the operation. Eg. Type A aortic dissection, cardiac tamponade

ASA 6: (BS%E)A brain-dead patient whose organs are being removed with the intention of transplanting them into another patient.

NPO(NothingPerOs) : X f# Preoperative fasting

BN T EENEYHEZE - s AR R eifirig ss gt - 5 R0 AMERT & S EFHZE - —f%m S @ BEEA 6-8 /NF > /NS =R/ NI 4-6 /N -
WAz S YER > B0 ¢ Clear liquid diet(20 * /K ~ FOAESIHE R 2 /N ~ NHEAEYE & 6 /N - A EYE & 8 /NIf

INRRA - BRI 4 NEF ~ BCS AR B 6 /KT

i HEAE RIS (Pre-operative evaluation) — ' il & (Induction) | — MiFF4ERF(Maintanence) — JiiEF K18 (Recovery) — iilix %18 Z (PAR : Post-anesthesia room)
Induction (FREFEEE : BEEE(EEEREIE) - A5 Bl e 220 EE > 08 complication gz 21 ER

TR E A PR FE {81 E(Pre-operative optimization) — F& Hij 7t % (Pre-oxygenation) — Pre-intubation medication — Intubation — & 18 B5 122 (Post-intubation/anesthesia monitor)

Vaetss




Continuum of Depth of Sedation (FiEF/EERES)

v

ik e 2 P R & S - Arthur Ernest Guedel 72 1937 £E32H Guedel's classification » FLtH2%! Stage 1 to Stage 4 FYVUFEE RIS  SOBRRFEEIEEEE > Rk

WA s g f(ei8 ASA Guideline (2004)#& HHY Continuum of depth of sedation £ F > WAL FIE ] Guedel's classification AR [E » {EA5LREF Stage 1-4 BT =

(1) Stage I (Minimal sedation/Anixolysis) : 5225 (SEIEHH - JRRHH) » #8548 A Stage of analgesia or disorientation ; FURERVARKE » {h0RA 57 B T E a5/ ENE

(2) Stage IT (Moderate sedation/Conscoiusness sedation) : fHELHSHE (BEHH) - #857% B Stage of excitement or delirium ; IGEFEIVEVE > B S eB/MASHRURIEAN &
[ZFE - A EH P RS EDHE A SRR N BB - 2RSS BP (5 ICH) » HR H4(5) PSVT ~ AfibRVR) » JRIRAREH 5 [E]HHR A X A A
Laryngospasm 7 /&85 = FE ML EE - MR ERRE % HEIIFEEL -

(3) Stage III (Deep sedation/Analgesia) : JMEFFAiTHA REEEHH ) - #8758 By Stage of surgical anesthesia » 75 AEPR MRS ME - #E A AT Tl il b B

(4) Stage IV (General Anesthesia) : ZEBEREREA ([EfiH) > 287588 K From stoppage of respiration till death(E B[N {5 11 2 3E) - (EHAEIR < B M S SEY) HIE5% =
FERARAVERA - BEFEERI Ry General anesthesia HYRREEFEES - 5 ASEE Y - FE5E Ventilator 778

Pre-operative optimization(fifFI R APREEAL) * FEHE 4K A underlying disease > [RARMEIETEE Bl o sZ LB AURE ~ Zdninavnin - sZ4558/ iR RV4G4E -

Pre-oxygenation GEERIFR) © fEEFIEMEZLH AR 0. > FEEIE A O storage > A% A\ FHUELE (Apnea)REE T S IF ]

v

v
v

HFEEREA : FRC ~ CC ~ Absorbant atelectasis

v

v

Oxygen storage before desaturation (BA T & O: storage)

—({E EH AR KRELY 1-2 7 8E{% ZHH4A Desaturation © 75 AFHE ERETY Apnea AR - SERY A FIERTYE R E % Hypoxemia °

— RS ™ AR O: storage 95 1-2 77 » A TIREE 5 &% CEEZERETEEA 20%) 0 B 5-10 7 #ECGEEIN S raElE R r ) -

T2 B SAERAG R - H S RIS I lung expansion > #E—THEAN O storage 5 FERY A RRREEE S - BEAHTARRRD > 02 storage FELIEAYAD -
EFAREE © —f&= Induction 5451 FiO2 & 90-100% ° L3358 K Pre-oxygenation » {HZEE 2 (i F 8 2 & Absorbent atelectasis (R, NI {7t

4 0. - FHFREI(APEER S SpO: - PrER5ERKE Pre-oxygenation) » {HE#E % Atelectasis(RIFER 02 #ihE1% - I RS SZIENTE)

AirMixed Ox : JE/D Atelectasis BYIRC(ELRH N2) 0 {H O storage FiI S HY R E#IME » 32 5] Pre-oxygenation Y [E]H EE#E A

1 Mask =325 © 153K 38 (Chin-liftJaw thrust) ~ BEHI—BEHETE%E]) -~ X Nasal/Oral airway

fHeE © C-spine injury/tumor/myelopathy » fEHFHET A 0] AN © N2 A REHE SR £ (head-tilt-chin-lift > f&47 chin-lift) ; FEE FIFESRIEGaw-thrust)
C spine Sz =iz T spine injury HY9% AZZ/ N0 spinal shock (T1-T4 % cardiovascular Jz NS autonamic tone » HiERE CO F1 SVR —#E# » TR/

Functional Residual Capacity (FRC) & Closing Capacity (CC)

FRC(TIREMEATgR A1) = Vtidal + CC

AR T > FRC 4945 2000ml > 5T T FRC &) 20% > T 1600ml

CC(Closing capacity) = Closing volume + Residual volume

B ATHRS TR NE Y ERR S - B e SRR NS R E I G RAPAGERR)  HEIFHVES
F&f8 2~ B Closing capacity ° (&% Shunt ¥Z/)

Total lung I Airway closure begins

W B CC MIIMREEFE: - BB kil - Her[R A ZERIAR > Hra5d b f
% LHRHE CC - R FRC THE(E CC ARG » [RIL 90%H975 FEF BG4 2 e
Atelectasis » 15-20%%75 22 € lung collapse T s M | Glosha capacly
Absorbent atelectasis * 45T SRS SR - ERANSWMRHTE - SR E R SR D s [Res'wa'vo'ume
Fe o SRR A MR, - 2/0EA N2 A0 » 1 100% 02 /NG » 30%HI9HE A

Aveolar &[G I 60% O2 /N > 20%099% A Aveolar &4 - Closing capacity = Closing volume + Residual volume




Pre-medication administration before intubation(fE Bij45%#) : Fentanyl + Lidocaine + Propofol (+/- Esmeron)

v" Fentanyl/Remifentanil : Systemic analgesic agent * Acute onset

Lidocaine : Local analgesic » {EH] 45T (2me)Jk/ ) Propofol JEEIFAVESRE » T BiCEZ Laryngeal muscle » =5 N A (& Arrhythmia rate({E/0 FH)

Propofol : Sedation (ZINFA 3 BREY/INEEA A # & F Propofol @ BRI FH Citosol B¢ Ktamine)

Esmeron * Muscle relaxant » GA ZHHERHE AR » LMA S5 R e/ DEFEH @ IVG AE AR ZER15Z

HE RIS A BP KAIFREEE R EAMEMA ¢

% BP #aE ICH #8658 > iS5 A5 H stress &3 BP 5 > &£ 0 LIF| 200mmHg PL_E > & Keep SBP 100mmHg /24 FHEE &

X H AL REEEA > SR 2P ATRIRE ﬁ[ kp’%ﬁﬂ%ﬁ?ﬂ’ﬁﬁﬁ SR B RIS -

EFHRMR RO s AR R R L

Intravenous anesthesia(EEARMBIEE) :

v" Onset TH12(30-60sec) * {HEE#ZA Zh 72 F systemic anesthesia( B MEMRE) > Induction FiTHA T 2 TR AREFAVEEY) > SVR TR - [EOMEDE - (H]
B is BP > HAHESAAS WSS AR - SUG M s R i e I -

v Sedation : LA Propofol B3 » /INiA 3 BEAY/INIE A O Citosol 2 Ktamine » /D8R & (5 B Midazolam(Dormicum)

v Analgesia : 5% A Remifentanil > #5#EH DL Fentanyl &= > “~ A Morphine (Onset A1)

v' NMBA (muscle relexant) : LA Rocuronium(Esmeron) 5+ » FFEHEE R4 H Cisatrocurium(Nimbex) » B384 [Laryngospasm/FGHF i 7l F Succinylcholine(Anectin)
® I 1 : CKD 5 HD #y9i ARG » FFEER| E045 T L& EEIE® /D > FrlA Induction EFEE YIS EXBHf (Induction period) & I » FEEEYIH 49 onset

HFfE > [N A B RS EE SVR BEF{EE%@[ZE,]E'QE AN o

® 12 WEE AIELE THIFREE R mask SIRRIA RN EL > ZHERBEHEEZEIVE(G » sC5WEMAI—E - 45 oral/nasal airway

Inhalation anesthesiaGRESRRIE)

v' Onset H4(10-30sec) » systemic ZERAL IV form £ > {H SVR &V > H % EBIA ML Sevo A1 > tTH 1%ME1e LFH 2 8% » 8R0S DU ARG E R IV
=) » Induction {&HH T SRR 2SS 4EY) (Al Desflurane SR B RHECA » 755, Bronchospasm Jz Laryngospasm » ANF&EEF Sevoflurane £ - &8 AJR
S OP B R AEMR Sevo 2¢ Des ; sBEEMIFEA =& —EAGETE ~ 1L - ILER) > IV ZEY s EREME] —3&— > Induction & 55t 5E

v MEREFEIRFT induction ZEY& RS E FHBERREERAS Rl Sevo/Des &4FH
BRI EIZFT propofol JFTHLAERR » EEEHR NREBER AR 2 (RN E ) » RIZER Sevo 2R induction » AR 2R Des ERIBIEI &

ANEANER NN

Intubation(F&EE) :

v' Endo IR T + BER 2.5-3.0°0-6 H 3.5 7-11 H 4.0 1-2 5% 4.0-4.5 > 3-4 5% 5.0-5.5 » 5-8 5% 5.5-6.0 » 9-13 5% 6.0-6.5 ; ELZ M Fr7.0 » fREFEM Fr7.5
v Endo fiAJGEE * 495 Endo Fr. * 3 f% (eg * Fr7.0 » i A 2lcm 5 Fr 7.5 » A 22.5cm)

v' Cuff pressure : Endo (<30cmH20), LMA (<60cmH20)

v’ EEEE Awake intubation : FEHAR: Difficult airway (Stridor ~ Mufful sound ~ Upper airway obstruction)

MNARBREEEE ¢

v Anatomy : Epiglotis #¢ ~ #58 » @r{f FI#E EAY blade AR © Larynx 804 > Blade TJREE AR 4E 5 Vocal cord Fif#T soft tissue {R% » 7R 4%

v NIEERE/N - B SR EJES #E Laryngospasm/Bronchospasm— 1F R AV EFISEETA NI A HE s 2R K

v NIRRERZENIHLTIE Cricoid cartilage » < 6y/o BY/INAHAZ Endo _E38ES FI)2H cuff 1Y Endo(cuff BY A ZEZFRR) » (A E K11 endo BT FRIKAE R & &
HITRYF - (EZA MR RV TR » FR SRR EZ BT 7R K size HY Endo(BEEBAIGA] » i T 2184 HIHE)




Difficult intubation HIARM : LEMON

v Look externally %5 FE2 ~ 5Ol - BERE - FeaiERsE
v' Evaluation3-3-2 : 5RICIESAZEE] 3 (EF60E - PTEAMEEEF G ET 3 [Ei5E - 558 F R EGZE 2 (EfEE
v’ Mallampati 774K © fRIE SR EEEFEEIESH - BEALE » FEEREIR - WRETEE
[ D ERIRGZEE - #5H ~ AT =S 5 11 aTDUEEEGEHE - iV = (HRE R SR E T
I - REEBEFMGEH » MEEMEHIIHE S EREE » VoREEEE >
v Obstruction * 15U EIENIMT W] - H S B CICO algorithm (Heard) —
v' Neck mobility : MMERFETHZE - SURIFEFEIFAS) - EELUPKE - BEHEE FAVKEE D
Difficult ventilation BJf&T. : MOANS v
] Mask seal : /\Xﬁi_?iéﬁﬁ/jﬁ% Lﬁ%xﬁ? ‘F'ﬁ/: Ii Cannula Cricothyroidotomy orCannula Tracheotomy
B Obesity/Obstruction : AREAT AR LI/ E A THZEE RIS FARLRE SeLER
B Age: Eﬁ%ﬁﬁ/\\ 55 ﬁ% Palpable Neck
B Noteeth | JZHFE - WIEAS NG » R4 e — |
W Stiff lung ¢ Fififh Compliance 7 » FEEEGEAIE A BEEA - ) i Yee
*#* CICO : Cannot intubate ~ Cannot oxygenate — B = THHEBHIV =AM
v Endo BCAR#EE > #11 mask HO@HEEIERIA A~ B2 YL © Cricothyroidotomy kil
d ﬁi&ﬁ){l Cricothyroidotomy E]/}LH(/R : SHORT;% ﬁf@ﬁfﬁ(ﬁ,ﬁ) Oxygenate and stabilise Oxygenate and stabilise Oxygenate and stabilise
Surgery * FEBGREMNGMEERE
Hematoma : WIER P VBRI 2T A R/ i Al — 1 st

|

. : A 4

B Obesity : AEFEAYIR B e NN Melker 5.0 Cuffed Railroad size 6.0 o o Al Melker 50 Cuffed
ST . S - . e Seldinger Technique ET Tube a"wayiechmqfl’gs Seldinger Technique

W Radiation : MEREGE R » FEE L IR

] Tumor . HEEBE%E@{EE_H‘T ﬂ:“E tﬂ ﬁﬂ{z%ﬁ/\j‘ﬁ‘ﬁ , EU{%%H%T m;§%¥>‘£ﬁ‘&%&ﬁ% f\nzls?he’i?:rgosy JGEr:egnEaDrycigDSEakms The Formulation and Introduction of a ‘Can't Intubate, Can't Ventilate’ Algorithm into Clinical Practice

Fﬁ"@?ﬁ-’%ﬁ%&md Sequence Intubation » RSI) :

v

v
v

* A BRI A  IE Difficult airway !

Indication : FAEABEEEEHIA » 40 : NPO A& ~ JRHEEACRE ~ ZofmE

R EE R ¢ R DA BVM SR (RS IR 1)

Contraindication : RSI FEEFIE &L ~ B/ @AM FRIVET » BERN MEZEDNLGE T BVM » G TER | Bl Difficult airway— FE B EEHHE
RSTHUZPER : TP (11 73 $ENSERK » &R0 > MVEEH BVM A TR » HEIH R %iE

Preparation © Ui EERIHVAER » EEIIEFAEET

Preoxygenation : 4 ZR&HE M ZEMFIR, - SRR 7 il 4

Pre-treatment : 45 HVEEY)ELFE Lidocaine(HIHIZ IS & » FRRASER) R Atropine(3 a8k + JB/ D53 240847)

Positioning * & #HERL Sniffing position » BREEA FE2

Paralysis with induction : 4¢45 [FIFZEY) © Fentanyl — B 480IEEEY) - Propofol ~ Citosol — BEELAHILAEZHE] © ik onset HYFHERT © Anectin ~ Esmeron
Placement of the tube * JRUEAYZEFZ - A Sellick maneuver  FRFRRECE - ML &E RGNS » /b8 A MEH- 18 E[H% (BURP maneuver J&BR FHAREE
Postintubation management : Ventilation ~ Sedation ~ CXR ~ EEE#Z > B & DOPE, Displacement, Obstruction, Pneumothorax, Equipment Failure

N oA W =




Post-intubation/anesthesia monitor(Fae /i B 14 B5 1)
Arterial gas analysis@HRIME T

v
v
v

v

v

Ideal PaOx=FiO: * 6 (e fFAVIE ML » A E] » — MM S EA PaO=FO: * 5 #A5)

FiO-$yFHFNET » BARE &R © 7% AE&LBH1A desaturation status » {H FiO: KEEEL SpO: BEA HEAE - JZURERIRFELH © 55 RO KRSt &3k B EsiE -
PaCO: : #E£E{H 40-45mmHg

PaCO. &5 > FiSI& & Dilatation » & IICP » AFIGFHEETly ; PaCO. AAK » B & Contraction » & #5EK hypoperfusion 5z consciousness change

EtCO: (End tidal COy) : EJ3&HH PaCO2 R EtCO2 HYZ{E (gap)2Ka¥Adi PaCO2 » AR E R —E M Gas analysis

PaCO:-EtCOx=gap * gap AEE » 1IEHEH A 3-5SmmHg @ ZHE1{CFE dead space #%%(eg, pulmonary embolism, air embolism, decreased pulmonary perfusion)
EtCO:[#{& : Emboli ~ CO [F#{E(CO AL EtCO: )

EtCO: _EFF © {7 metabolic rate #4111 > 7 EtCO: K L7 » ZEEEEMEEEL

a2 B BtCO. FFE » RELSEE Ventilator - #5297 A Hypoperfusion B2 Lung injury(pneumothorax, pulmonary edema)Z %

Ventilator Setting (WP 235% 7€)

v

v
v
v

\

Minute ventilation FEZ : MV = Vtidal*RR » BRI/ #EACHARERE » AR AR Ventilation volume

Vtidal(Tidal volume) : EIsFHSTE > —f%IM = Vtdal(Vt) = Ideal body weight(IBW) * 8-10 ml/kg

RR(Respiratory rate) : FE R » F BtCO A E » HHE 2 8-10 Z/min

I/E ratio (Inspiration/Expiration ratio) : W sg/MEsg I bblE - 8% Ay 1:1.5 3¢ 1:2 > M@ iFfE kb %

Restrictive lung(Pulmonary edema, pleural effusion) &5 F =AYk 7 HH 5 Obstructive lung (COPD, Asthma)Zs & fAYH: FHA

Pmax (Maximum airway pressure) : — & = $2¢] Pmax < 20mmHg > =572 20mmHg & 7 & i 5T 4 5 ¥ (mask ventilation B%) » &Ry RN BHER, > [BIRGHEis
A RETR G

s Aveolar Recruitment(fiiEFH &R T) © AT ATEERME - KF ventilation LR F-EHFEE » 45 Pmax 40-50 mmHg HYTEEE 3-5 2K » DU FHAERIGHIRTE
PEEP(positive end-expiratory pressure) : H- @A (FER » oo Bt m

APL(adjustable pressure limiting) * L2 PEEP » {rat—H o RASHE AR AT RENE - —MBEIRRE APL BRJIEELE 20emiLO /45

45T 0-70cmH:0 FY_EFREFATE » #5081 Pmax #E A airway 2654 stomach

End-tidal O» : J8F K KAYEFE - CLigedy FHEAURSHEES © B0 P4 (respiratory quotient, RQ) ; CPR » Intubation H Fii&EH A AR ES

End-tidal COz : FHATFRIF S HH AR Y2 IR it dead space HYRAS » 15 tE RASI A UMK HE T SCHE » FTADHIE T @AE TR AT, VRS - 4 &in
IR ERATFEAIERYPaCO:2 » HEIFHYEETHE BEnd-tidal CO2 (PerCO2) » HJ{E FPaCOx ZH51E o —f%akER & 7 & Keep EtCO: < 60 mmHg -

DUT BEtCOHYIEFE © Obstructive airwayHJ95 A » SR HEHRC R &R (TR E2)F) » [RFEECCO2RY #4242 18 Y

) ‘J L [ \ ) |\ 40W mm qf}1/L/\
0 0 0 0- —
A B C F

A 1T (Ventilator support) B : IFF (Spontaneous breathing)  C : COPD/asthma(obstructive) F : {fig|& &M (Esophageal intubation)




BB AR TR (Pre-operative evaluation) — i fiFs%Z (Induction) — " FRER4ERF Maintanence) | — MfFEIR{E (Recovery) — JiiiE %18 Z(PAR : Post-anesthesia room)
1. Maintenance 5% &5

Keep Pmax < 40 cmH0 (KZ#HI1E R &R & 20-30 cmH:0)

EtCO: < 40 mmHg (K255 keep 35-40 > B2 EH A EtCO2 FVEE)

MAC 0.9-1.1 MAC < 1.0 if brain surgery)
2. Ventilation ZzE ¢ A Low Tidal volume ventilation (LTVV) +PEEP : [#{& ventilator-induced lung injury » 3255 A Kz S H BRI 25
3. Prolonged ventilation 5 i35 (Atelectasis) » 258} Aveolar recruitment ¥ B3t

1F Maintanence P& ES » % F Low Tidal volume ventilation(LTVV)+PEEP » 5 LA N {EEL :

— DA Barotrauma/Volutrauma 6 4ERFRT /A SR04 5 77 FHY Acute lung injury (ALDJHE A » #EGEERE ARDS 5 ¥ A TER DL HE i B p- 0k 2875 5 i

SBREAY tidal volume » #5% Barotrauma/Volutrauma HYH% & B

v' High tidal volume (HTV) : IBW*9-10ml/kg * —Ff%&F#* Recovery » Vt > IBW*12ml/keg 5% Lung injuryNormal tidal volume (NTV) : IBW*6-8ml/kg

v ** [ ow tidal volume ventilation (LTVV) : IBW*5ml/ke (eg : % A 100 237 » Low Tidal Volume £ 500ml) » EL#E5E T (K VILI(RT) » Wik AfiTE %

v Ultra /Extremely/Very low tidal volume (ULTV) : IBW*3-4ml/kg » FIA Maintenance > Sevoflurane i Low Tv BF& 4= compound A ° #5% renal tubule injury » & FH
Desflurane i ULTV HYE RS RIS ; HATAYITZEHEH 4ml/ke BTS04 ALLIE A JEEE BT » 3ml/ke 9N Fif

v' PEEP : —f&&%E 5-10 cm H20 - 4EFR AR 35 100

MAC : H/Nffiv4 BR(Minimum Alveolar Concentration)

Vo OEFR KRR o E S0%HE A > BiENRRREERSE o R R — BT AR NS ER(T MAC) 3

v ARFETRREREERT RO TSR ¢ 1 MAC FTRE RS R - SEids > 5140 © Sevoflurane 2% = IMAC = Desflurane 6% * // b S 3
Sevoflurane potency ¥4 50— _ e\ \&

v Fif8 90%% AZE 1.2 MAC ;5 J#if8l 95%% AZ8 1.3 MAC G
Induction F&E% » EERIRBFEERE Ty 1.2-1.3 MAC » BEGRW AW © Maintanence F&EY » ErERIMIFEERE Ry 0.9-1.1
MAC > Brain surgery €E#14E MAC < 1.0 » %4 Brain vessel dilatation [ {5EEF-ig#EfT

SIS 2R 2B B i $E 5 (Ventilator-induced lung injury, VILI) : J5E0HiR4H4%AY overdistention 2 EE4E lung injury FYRBHEEE

Responders (%)

1.  EEJj#EE(Barotrauma) : Injury of high mean airway pressure (>35mm H20) » Z5ZE %7 Pneumothroax, Pneumomediastinum, Air da8 Gep: BAE B
embolism ‘

KfEfEE(Volutrauma) © Aveolar overdistension by high tidal volume (>8ml/kg) * 5525 %£7 Pulmonary edema, Acetalectasis MAG fraction
HrfEiE G (Atelectrauma) * AN & AV SRR BR A2 B R S 7 BRI BRI (PEEP KK
E{bE{5(Biotrauma) * [EEN TS SR £ ATEE R AT REA 2 SRS 8 R IE
. RRBMERE(Oxygen toxicity) : BREE S > FREs MR (Atelectasis) » m&E N L HHEROS) @ EaAHIIEE
Maintanence ¥ RARML :
v Atelectasis(FiBRBA) © & Maintanence FEES I AR » Prolonged ventilation & & £q A2 & Y AT G90% 9% AN &)
— Aveolar recruit © & RFFES A Bl S50 o HEEF & ventilation PJHARY F-EE, - FI -5 bag 45T 40-50 mmHg #Y (FBEF T B s A Hiti
v Hypotension * JiifieA B &K CO F1 SVR » i Effisp2&1n » Hypotension TR IE#:
—& 3 BP : baseline mean BP -20% > B0 : % A5 SBP 90mmHg » #i-HE] LA tolerate & SBP & 72mmHg

D W




[ EREFE ¢ T ETE R (Pre-operative evaluation) — JiiliFs5 2 (Induction) — R4 (Maintanence) — " fREE 18 Recovery) — iR = (PAR : Post-anesthesia room) |
1. PREIEE - FEM » BIPR pattern BBE » Gag reflex(+) 5 MAC <0.9%* ; Vit : IBW*Sml/kg 1 5 RR <30 ; EtCO: < 60mmHg 5 SpO: > 95%
2. HERIE complication : Laryngospasm(/ N ARHIES) 5 H H. PAR complication : Hypotension ~ Airway obstruction ~ PONV

Pre-extubation preparation (BUE FIEM) © e RilEEE (Hyperventilation with high flow)
v BSREBMEEZESevoflurane ~ Desflurane ~ Isoflurane)98% LA L &KHfiHERR > 7548 Hyperventilation AT E AYRREEEE L HIZR - FRARRRIE S DUE SR
— [ Inhalation i - FiO2 5% > Flow §K > APL 3 20cmH20 - AliEfi@RE 1 FASSCHREE 1 - FREEREDAGH 1 - REREFR |
v —f&IE » MAC EEGPEE] 0.8-0.9 24 BITH#EITHEE © 0595 A condition EEEAEF » AT DUSERIRAERZA S EEEDBR(MAC 0.3-0)FHCE » R BRE AR % PR
FRAVIRES » S ZhprE) ~ Y& A T REE R TR R B B
Extubation (RE) : W AE T HIEA BB RIRE
v' Awake extubation : (FiEFZEE 0.3-04 MAC)
B8 © AR A Laryngospasam ~ BRREZ VIREA5IH AP pattern(PRIZELEZ A » Tv WRIEHZH) R FHE
GREE CBREE SR N AT IR & BB & Fighting ~ BiiF (R MAC Z7EE] 0.3-0.4)
SO/NEEIRERE H Complication *
(1) Bradycardia : /NAH&Z Y BP & HR dependent * 57 cyanosis 1& > — H. Bradycardia {2 ¥i{E A Zh#s BP > ZA1% Asystole
(2) Laryngospasm : /N Larynx 78 XEURL - PEAR B A5 Laryngospasm * HUEHIECAF M Succinylcholine(Anectin) AR 2 75
Awake extubation B RAZ
(1) Re-oxygenate (FFRER) * &4 T EREARE 7
(2)  Optimize position (BefiZ (L) @ P ~ SHEAYRIER ~ HERER A BYS
(3) Optimize environment GRIFAAFAL) * A AT LARE LRV ERES AT  monitor ZHIEIER ~ B NEHEE TH
(4) Optimize the patient (55 A FzfE{E) © Reversal of neuromuscular blockade (train of four ratio >0.9) (&£ LS AITH =) « 58 (1 - B0 - SR AIE
Facemask ventilation AJ4ERF 2 #9HY SpO» ~ HEE 2 1% PR A A HARNE ~ o A EAE ~ 5 A S5 ¥an < (instruction) A H AYME[E]JE (purposeful response)
(5) Clear secretions GERRZ W) © /I suction TR EB(pharynx) ~ %8 trauma % gag reflex ~ B &Y A ] suction tube —38 suction — &R
(6) Bite block (% Bite) * Bite 28 & EfEHE
(7) Remove ETT (%) : WifE 7724 1.4 recruitment [EIFFRE (recruitment breath) 2.57—7R suction tube —32 suction — &5 (trailing suction)
(8) Facemask ventilation : 441 mask
v" Deep extubation : (BEEEZEE 0.8-0.9 MAC) > HERIERE L » AEEBR ARRIKIE - T AIK bite
B8 BRI AUSEE Fighting HRUEHVHSAE - drHRafglF & GBL  Stage [T HUENEZS 5 Laryngospasm

PAR(Post-Anesthesia Room * $#%&{8 =) = POR (Post-Operative Room) = PACU (Post-anesthesia care unit)

v AEER T ET] PAR 2 ¢ Vt : IBW*Sml/kg 1 (60kg > 300ml) ; RR <20/min ; EtCO2 < 60mmHg

v [iIE] PAR FURGIRN ¢ iR R > SpO2 A E—ER ARRBRERER Vt RKECKEIIEE 50-60%) * RR REMEHEI - AMEIZTARE » 3E A AKE > stEig
T RIE




Post-Operative Nausea and Vomiting (PONV  fif{&EE/MEL:) © 10-80%2% 438 » 5 Risk factor ZELME APFEL Simplified risk scoring for adults
aFfti 247 © APFEL’ s score(I45FT7R) > 4 {i#l Risk factor #7575 =% 80%HIME A PONV

100%
Pre-OP Prophylaxis . Risk factors Points
1. Identified patient” s risk and Reduce baseline Femete eader a 2 B0
2. Reduce Pre-OP emetic medication ~ Give Antiemetic medication cluisced L =V —
. . istory of PO - .
Anesthetic Prophylaxis : ok S 1 - il
. . . . X E i
v IV better than Inhalation ; Regional anesthesia better than GA e ————— " § - ”21 4
v' FH Multi-model anesthesia F&{& Opioid {8 > #1401 : Local+NSAID &L, Opioid o~ 3 ] B
Medication for PONV - * UFH%*%%TA%%;EBEH& PONV risk —fﬁﬁé%ﬁ[ﬁ%{lﬁj 25% risk 7'< %ZA%ﬁ @Z Apfel CC et al. Anesthesiology. 1999:91:693 o ﬁ '
Prophylactic F1 Rescue dosage * Rescue #& Prophylactic BY 1/4 » {540 * Kytril 4mg (Prophylactic) * 1mg (Rescue) 0 1 2 3 4
v" Corticosteroid : Methylprednisolone(Solu-Medrol) * Dexamethasone(Oradexon)—Induction 45 » JE = [fUf# Number of risk factors|
v" Dopamine antagonist : Dropeirdol(&#€) ~ Haloperidol Apfel’ s score BitE e P T
Primperan/Novamin fifAT SR A EE - AFIA PONV medication %5 & » F] FFMi{% 1L/ 0-1 o P rmamEie
v' HT-3 antagonist : Ondansetron(Zofran) * Granisetron(Kytril) ~ Palonsetron(Aloxi) 2.3 Medium 1-2 prophylasix
v - ist - i 4 . .
NK-1 antagonist : Aprepitant(Emend)—$1¥%f POV 853 4 High > 3 prophylasix
v" Anti-histamine : Diphehydramine
v" Anti-cholinergic ¢ Atropine ~ Scopolamine =
Laryngospasm ({ﬁﬁ;ﬁﬁm?ﬂﬂ) TIVA Preferred Rescue 1 Risk Factor 2 Risk Factors 3 Risk Factors 4 Risk Factors
5\2. Larynx Eg]z %iﬁmﬂfj]@ij@j.gjm /J\???) iz[[ Inpatients Yes Ondansetron Dex +TIVA +D,-RA +Aprep
-5 d
SRR » S5 5 BRI R 5k " oEE B N wond 7 e
Larynx BEHYAILAIGRZ I 4 T 2SR (e i SRR > B DA Non-5-HT; Dex +Ond +Aprep +TIVA
FARREFRFTA Atropine J&k/) Secretion) Extubating in stage 2 Anticipated 410 5 Risk
v ﬁﬂ%fﬁﬁﬁﬁ[ﬁfﬁ s {E%/Z% Laryngospasm /Q%EF/%?E;T? . TIVA preferred Rescue 1 Risk Factor 2 Risk Factors 3 Risk Factors Factors
THEAS PR negative intrathoracic pressure > O ¥ 2 SUATE e prep
5 negative pressure pulmonary edema No Palo Dex {7Ds +Aprep +TIVA
VAR RS ERI A LR EA AR PONVAEH B EE ToroHh B = e e

%E s Z(j(@“;% Spasm L&ﬁ’é‘%%gﬂ% ﬁ I% E a Aprep, Aprepitant; D,, dopamine-2; dex, dexamethasone; 5-HT;, 5-hydroxytryptamine 3 (serotonin); Ond, ondansetron; Palo, palonosetron; RA, receptor
antagonist; TDS, transdermal scopolamine; TIVA, total intravenous anesthesia.

%ﬁ? ° 'fﬁ%ﬁ%ﬂ?ijﬁ%ﬁﬁmé&éif/xﬁﬁ%%%lg@ﬁ% *Recommended prophylactic strategy based on patient’s risk, inpatient or outpatient status, anticipated rescue treatment, and the preference of the
== NN anesthesia provider regarding total intravenous anesthesia.
15 > TS LA . gareng

Upper airway obstruction (55 ATEPRE EWRFTig sy _E PR ERHSE - Al gE&raEdn)

v RERRBRERE > SUEAERES 0 HAERK © Larygospasm ~ Airway edema ~ Wound hematoma ~ Vocal cord paralysis

v e SRR EA G R R A (Larygospasm ~ Wound hematoma Z)
(1) O2 support 5 Correction of Airway position : Jaw thrust * Chin-lift ; Oral/Nasal airway ; Z5F—T > R ALEMTEE 05 g sk
() HLL Iy - AIPE B E e R




BT RE IR

Anesthesia awareness(filf FEERE) : FEAZEER - FEHAIIZRRIREE

v BHIFMrERES > WAREERS 0 HEERERE - EEE8mEYE A > SR TILIARRMEIIUENE A > (HARECRE AR S > F A GEEEK - [RIBEALHE AR
J& - HRENRIEF RS —T]—JJAVRE & > JFEAIIA « 3842 E 1/1000 © 5L Major trauma ~ Open heart ~ Pregnancy(C/S)AVIE A » PR R RiER AR FER S ©
v A Sign of awareness : Tachycardia ~ Hypertension ~ Sweating ~ Tear production * Movement/Grimacing ~ Tachypnoea % » R4 {55748 » FBE &P EEEE 0l AE -

BRONCHOSPASM LARYNGOSPASM

Laryngospasm (EBHEREE) : B84 FE BB Stage 2

v PRV RCIGHIRAEREE Stage 1T RIGRER) ~ EEwn (2R 2-3min ARLE) » mEDHE -

1. SR — W3 38 (Chin lift/Jaw thrust) — ¥ Nasal airway/Oral airway — Suction

2. ¥7 Succinylcholine (Anectin) > F83EEWETENLIARER GCie48 02 support * WA BESEEES | )

3. DI EEEEmERT — FV(Crycoid-thyroid carilage membrane)

v %R Complication * Post-laryngospasm pulmonary edema
RMEGEHL A ERYE - AR AT #—CO2 retention— Air hunger— Airway pressure 4 Intra-thoracic
pressure 1 —Pulmonary edema

Expiratory and accompained
by a wheeze or croup

Accessory muscles of
respiration

Expiration is prolonged
Cyanosis is slow to develop

Inspiratory usually
accompained by a stridor

Indrawing of the intercostals
suprasternal notch present

Not prolonged
Develops rapidly

N Laryngospasm 828 2 4788/ A\#diE 5 47889 pulmonary edema ; B[I{$ Laryngospasm B RTEEEA > 955 A& A Pulmonary edema il » 223 R

Prevention of laryngospasm * % 60 SR iE FIEL ~ FitEE ~ REEAE stage TIE ) |

Massive blood loss/Hemorrhagic shock : 745 [E ky ATLS %72 Blood loss F2E %1 Vital sign AYEE{E — Class I RZE#1% > Class 11 28 IV fluid replacement » #7150 FE L
Class IIT FBEHM+EE » WWETBERE T 5 Class IV BAREL » €3 5% Trauma-induced coagulopathy * 88 Damage control resuscitation + Massive transfusion

protocol(pRBC:FFP:PLT=1:1:1) » ;¥ & TACO(Transfusion-associated circulatory overload) & TRALI(Transfusion-related acute lung injury) » 7% & P4y 1k

v BERRIE © Hypovolemia— Hypoperfusion—tissue ischemia—f{#4:fi% 1 55— Shock 5 B% 2

Class of haemorrhagic shock

v ERETREERE ¢ REHIRA RSN CVC > fERIE 18#22 $RI ] (R 282 T-set - T-set B 1S | ! " W
/J\ﬁﬁﬁg%ﬁ@ﬁ’f%) ; Blood loss (mL) Upto 750 750-1500 1500-2000 > 2000
CVC(FI'7) 1 40-60ml/hr 5 18Fr ﬁf@ﬁ © 100ml/hr 5 14Fr %I'EE * 150-200ml/hr VBIccd loss (% blood volume) | Upto15 15-30 30-40 >40

v" CVC indication : {#F High osmolarity %&%) ~ Difficult IV Pulse rate (per minute) <100 100-120 120-140 > 140

v %H&‘%E : COHOld(ﬁEF‘%B%Em%) : VOhlVCl'l N Gelofusine ; Blood pressure Normal Normal Decreased Decreased
Cryst11101d(§'='ﬂ 1/3 %’Eﬁﬂ%) : Normal saline ~ Lactate ringer R t\lcc,rg;ilezr e e R

v ABIKEE : BE(ke)*70mlke » #4050 ATHYHE A > A 3500ml YLK Respiratory rate (per 1420 20-30 3040 >35

v RIM#EZAE Desaturation : i, .
JeniF - HB L SvO2 | | | > {HIMALZSEFBESIIES > Saturation EFIFEST > FTLAR S e s N R e i ieghie
?ﬁ : %&I\ , CO . cyanide EFI% , Sa‘[ura‘[ion J@X?ﬁ SaOZ(lOO% ' ) g::nr:: Qéearg.:‘?:s system/ Slightly anxious Mildly anxious Anxious, confused Confused, lethargic

v HIIMESHE : 1/ pad 49 100ml > —£x 5 K pad 500ml 5 1 /F/NEEP 4*4em) &9 25ml » —2£% 10 5 250ml > Suction bottle » Drainage (NG ~ Foley ~ VB ~ PCN %)

v' B BP ~ HR DA} - HEAME BARPE Hemodynamic HY TR ?

PICCO -~ IVC diameter ~ CV/RV volume (Heart echo) ~ A-line ~ Swan-Gunz : Ffi#2fZBE S 5 CVC @ R2% » RE 50%sensitivity ° 7{H 1] LLE Fluid status




Maximum Allowable Blood Loss (ABL * FIZEZFHIME) * & HinE /N ABL ¢ B R F#Em | @iy » HiinE A= (Het fivEil-Het HIEE ) xBV/Hct fiEl]
Firr A HB ZZ#E{F : Condition %F > Keep HB > 6-8 ; Condition REF(CAD ~ CVA ~ E4ETE) » Keep HB >9-10 ; Hct=HB*3(ZT{LUE)

BRZER © —{ERE A S0kg > 3500ml M - FeffA S i4% HB 7] L keep > 10 - FTLABELWI4E HB=12/Hct=36 » {E7t2k X ml &% > HB=10/Hct=30 -

— X = (36-30)/36 * 3500 = 583 ml = O] HIME - ZEIH M 583ml U\—F s TR AU > fhEE R EIE] 5 Hifn>583ml PA_EFEFAUM » {5 Terminal HB level > 10

v RBIEIMS : pRBC : 4 HB ; FFP : i Coagulant factor ; WB * #HImER » {HAHH Coagulant factor(PR; @78 &Kt 4% HHEFE)
R 250ml —100ml FFP+150ml pRBC 5 REE(Q2U) » 5 500ml ; /NeE (1U) ?ﬁ 250ml
v" pRBC 1U=150ml ; FFP 1U = 100m! » 50451 A VO » RZKHWH A B VO RE— IR 1 > &l — TACO/TRALL
Hypoxerma (EMMERE)
: Pa02< 80 mmHg(F ) or Sa0: < 94% (Saturation=2%& BE J1=Sa0»)
>.< SaOZ FHEZE 90%H% > PaO» EV/NFS 60mmHg » AHE oL —
v’ PaO2EEEL  PaO2 =Fi02*5 > Max PaO» £ S00mmHg 250 100
v XA : Decreased FiO2 ~ Hypoventilation ~ VQ mismatch ~ Increased O2 utilization by tissue ~ Tissue hypoxia 100 100
v SaO:HIFRH © AR FE SaO: = 100%H#HY PaO:  (Sa0: 100% = PaO: 100-500 mmHg) 80 94
Fi0>20% - \[“%ﬁﬁ SaOZ#FE/gim/EUHjJ:ﬁ'%ﬂé ’ Z%Eﬁﬂilﬁ%é\ﬁ’@ﬁ?ﬁ (Sa02=100%) > SaO: %D PaOzKE 60 90
H—H—HHTER G - J2aE T - CLAHE) 40 75
B0 = 4579 A FiO: 50% » PaO: TEH {H=50*5 = 250mmHg © 59 ARfitiliad 4= Fo b AR PaO.fF 2 = -

120mmHg > JFERF SaOs {54ERF 100%;2 521 » FAMTHARE SaOHIEF R - Nt e L 2 EEE
— RILERR R58H AR 77 GAS 917 PaO: KEHALERAIER » MIELLEy SaOx IEH 52

SEME B (Malignant hyperthermia * MH) : 4% 0.003-0.01% * BIER 80% » #5ffEEE Dantrolene » FET-% 50% °

AURNERN

\

= REEY) L REe TS ([soflurane ~ Desflurane ~ Sevoflurane) &z Succinylcholine(Anectin @ H Zhae Mk =2 - R Ba iR &4y 3-5 %)

e ORI E R RYR] BEREE) - EEUFRAILNEREEEESEET - (EALAREESL » A EBER 70-80%

28 5= ¢ BICO2 REHERF B (FE2 8 iikiE » EtCO.> 60 mmHg @ BREEMER FEFLE/ L) ~ FILIAERE ~ LBk ~ kG ~ BP |~ BBIfE
First sign of MH : Hypercapnia(30.7%) * Masseter spasm(24.8% > "HIEHLEEEE) ~ Sinus tachycardia(21.1%)

BRI O E R M 2 (BT - BB AR S BVRER K45 Dantrolene)

ERREE A M = A IR R (b SR RS R R 2 H%ﬂ‘%@m% » PSR RS R 5 B 1 R 23 4

4L 4R EEY)) Dantrolene > 2-3 mg/kg IV push » B A 80BN > =& 10me/ke (FEEFAR A3 CCB) » E5F Dantrolene & 3g Mannitol » 35 1¢ CVC 45
PRSI © &8 T2/ IVF ~ S7KE /i B ae: - %%ﬁﬁﬁ(ﬁﬂﬁ £3 - [HEORBORE

e E 2R CO:  Hyperventilation (>10ml/min) with 100% Oz

F&1F Acedemia © 45 Jusomine (&4 Gas data * 45T 1~2 mEqg/kg)

%ﬁft Hyperkalemia : 91 Ventilation ~ 45 Jusomine & Glucose + RI ~ 45 Calcium gluconate

FHEESH] 24-48hr © EtCO: ~ ABG ~ K~ Ca™ ~ CK ~ Myoglobin * Thyroid function ~ U/O ~ PT/APTT




