Protocol-based Anesthesia Management

1399 : Anesthesia for complex spine surgery with

intraoperative neuromonitoring (IONM)
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1. Preoperative checklist

- UszlluwazUudin neurological baseline SUE]\‘iQJJU’JEJIG]EJa%LﬁsJG] 719 sensory Way motor function Liialas

- a Aa a a Y] Y
WU UNTUNAANISIUA UL UBINEINITHIAA

- Premedication: paracetamol 500-1000 mg oral Mﬂﬂaﬂwﬁmammmlw midazolam lalaneseis

excessive sedation ¥49195UNIUARYY I IONM

2. Room set-up

- 17384 arterial line @113 goal-directed fluid management

- m%auqﬂﬂiﬂjﬁm%u propofol infusion wuzaiily TC mode

~ wien bite block (valna1n IONM technician)

- iy large bore IV i 12 1@ iflesnillonadoidentnn wazrdenadven IV naresiln

- widey IV warmer wu S-line w30 Ranger

- 1Un adjuvant analgesic agents 11 dexmedetomidine Waz/13e ketamine WINANIMEINIFADD
UIATULT M%@é]uaqmﬂ% combine propofol e avoid delayed emergence 210 high dose propofol

- 19384 processed EEG monitoring (pEEG) e BIS®, Sedline® Wia close monitoring depth of anesthesia

3. Intraoperative management
- Position - §inidu prone wazawlusyAu higher thoracic #39¢9n31 VUL FANNABBAVRYUABIVN
pealsnaulvenvaeuiufasun e Soan Wwewazly wsemsvin head pining (e1aviluaa C spine)

Choice of anesthesia: GA with ETT

Monitoring = standard monitoring + arterial blood pressure (lu'maﬁﬂ TOF il 0 991n@ 300

IONM technician 19;1618615\‘1)

Induction and Intubation LLuzﬁﬂﬁT‘gTCl Imgq Effect site concentration (Ce) L?ng{u 3-5 mcg/mL g
titrate ®1u pEEG saufuley non-depolarizing muscle relaxant 1 dose wiold ETT wdaanntiuse NMBA
muqmms‘ué’umaqc;ﬂwimlﬁg IV anesthetic agent (TIVA) 1umdn uwamndsdinisudunsifivaunn e
wnwar o1l inhalation gas s3ila Tneuuzthvuinlaiiy 0.3 MAC

- 14 bite block 527 molar teeth ¥s@0s719 iwﬁuﬁmﬂmﬂsﬂy’aﬁawmz time out 273 bite block/
gauze lugasungtae wameuandalyniuiindinszanlumes uasdeussyluly ANO2 nseudsins

& A a a
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- mﬁmv{ﬂﬁisi’u‘%aq endotracheal tube ATIadEUNSEAVRIMNG mmﬁjuvﬁﬂﬂ;ﬁﬁﬂlﬁg silicone block
sosfswzvasye muTsudsvralnmnganiulummesyUwlilnlnafuly sefadesanss
monitor LA IV line ngaviseidenmievaisiani

- pd¥anuaslveivdeu

o A, B- airway-breathing - Gfmmﬁwfawwlﬁl,equat bilateral breath sounds, airway pressure
Tudsuuvasmnnmag

o C - circulation - ensure stable vital signs, IV flow

O E - exposure - miﬂﬂﬁumadﬁaﬂﬁad perineum SLUWZW Taglanizmn Lagsuiinn Lagasiageu V
flow, arterial wave form, @18 monitor kag IV iaiﬁmmmﬁuﬁas;ﬂaa

- 6[,1; tranexamic acid 750-1500 mg Tuanauincision period mﬂ;;ﬂwiﬂﬁ%aﬁfmmﬂﬁgm

- Optimal hemodynamics Taa3n1 MAP iﬁqmﬁ baseline MAP w%aq&ﬂ’iﬂ 60-70 mmHg L&d® Lﬁaiﬁﬁ
adequate spinal cord perfusion ananesdeansiemu s uiuiiundinidesandasummesinelv
keep SBP Adfiean surgical bleeding

- Fluid management —ﬂmimﬂ% goal-directed management ﬁﬂﬁu Imaé?ﬁ ventilator setting Iﬁlmmzﬁm

~ wipuwseunsnanstinuay massive blood transfusion protocol waroanedln Vasopressors i
$nw1 spinal cord perfusion

- Mé’wmaéﬂaﬂuﬁm extubation 1n5¢¥18un51891n IONM needles r{auﬁaaLLWMéLawaaﬂmﬂﬁat;ﬂw

- A998 bite block/packed gauze 'mmjaa‘dm@ﬂaamﬂmanmmnmu

Postoperative management
- pvAuAuUInlagly IV-PCA 530U multimodal analgesia 81 9

- AsluyUeRuiiliesnnneshse 33 postoperative neurological deficits mnesyanulviuasdaeinme

Specific concerns
walad1Atyreen1svin IONM g 113ty general anesthesia without muscle relaxant WagSnwiauga
¥ anesthetic agent Wag monitoring signal 1nan1s continuous drip ﬂﬂnﬂﬁ’smw Wiolula stable

depth of anesthesia and smooth hemodynamics mn‘ﬁqm

Monitoring signal

o MEP (motor-evoked potential): volatile agents finanamsthnszuauszamessgunss Jainnanaeans
1o 3ooslalaluvnaiingr 0.3 MAC

O SSEP (sensory-evoked potential): QﬂﬂiSVI‘UGT’JEJ volatile agents 1 uavesn MEP

o EMG (electromyelogram) Lﬁjuﬂﬁﬂ'ﬁzéuﬁ @ samaniaeloenss Imaﬁalﬂbjgﬂﬂswumﬂ volatile agent

o EEG - 315 monitor raw EEG 1ag IONM technician EJE;JJILLE;I% Iumwﬁﬁauuzﬁﬂﬁ An BIS®, Sedline®
iioguans 9 parameters S2uiu laun raw EEG, A1 BIS/PSI, SR, DSA/spectrogram, SEF iusy iileidy
Yoyadm¥unITUIL anesthetic depth naly

o Management for MEP signal loss

= Anesthetic & physiological check
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= am volatile Agents: {]w‘%aamiﬁ Et agent < 0.3 MAC wazifial adjuvant agents U ketamine 3o
dexmedetomidine %38 opioids e $nwszdunsaauLny
= it MAP keep >80 mmHg
. LLfﬁ“lJm’Jx hypothermia, hypoxia, anemia, hypoglycemia and electrolyte imbalances
* Technical & surgical stop 1ay technician 9zn$198@0U electrodes wagiiiy stimulation intensity
i rule out surgical complication Fasunnee1alasy retractor vie nesursesilofionanarivesn
waasensiufves MEP 1uaal 15-30 Wil
o 1 MEP lunduin Inmsiasau SSEP
e 1110 MEP signal loss wa normal SSEP nunedsiinmnude mesieusene motortract fasunme e
dadulagi/uasuntasusunisndn
o Wake-up Test (MsUszfiumisszuulszamiiuiiluszniisnisunda) Tuunensd tnewmmedle
dayeyay IONM WEaY ﬁamwém%aﬁ@ﬂw?{uﬁu Wierinisustfiunsssundssanmiud e
A533%1 motor deficit — %ﬁ%awwmwﬁu{a;\J’:ﬂwl{r{aul,l,ga waznosing wnUanegiieme
nowlngisfiy

Anesthetic agents

o Propofolinfusion: start at rate 100-200 mcg/kg/min ‘Vﬁ@iﬁ? TC TneBuiisedu CE 2-4 mcg/mL LLE:’J@]
N1IMOUAUDIVDY MEP

o Opioids (ﬁﬂI%Lﬂu fentanyl continuous infusion 1-2 mcg/ke/h)

o Neuromuscular Blocking Agents (NMBA) fivasinnisly lunsmsaafanu MEP waz EMG sily 1 dose
dmu intubation nésrntummealy vieluluguaiiuesunn $nwn TOF >1-2 wielvanmsonszau
MEP/EMG o
MNFRELNTE LTI NMAdEU IONM wan d1usetv NMBA laluwina maintenance 1 dose ioan IV
anesthetic agent

o Adjuvant agents viesiinannsalalamsziinanedyana MEP ua

= Ketamine: maintenance infusion 1-5 mcg/kg/min

= Dexmedetomidine: loading dose 0.3-1 mcg/ke in 10 minutes then maintenance infusion

0.2-0.7 mcg/ke/hr
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