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(anesthesia in trauma:
how to optimize survival
outcomes)

255001 NANYIAVS

unii

Qﬂ’ﬁmaLﬂuﬁmmmﬁ’ﬁm@ﬁﬁwﬁmﬁuamzaﬂizL%ﬂﬁﬁﬁumué”;uazﬁwé’ﬂﬁmm Juanunnnis
Fetinvesszrinsia 2 Sunwiilanded” andeyavesdinamuaiiuisusemalng U wa. 2561
nmadedinangiRwemsunduaimanismesudui 5 Aadu 251 dedssang 100,000 $18?
AU asyInan il Aanadenuiiae® msguatitiefiussaug iR guussiusios
91AEANUTINLDIINANAIVIVITNNIINITWNNEG Uazuun1eUURveq advanced trauma life
support (ATLS guidelines) Ima%ﬁaqﬁmmLsﬁﬂ'«aﬁmmmqmiﬂizLﬁugﬂwuazmi%’ﬂmﬁméfu
sulUfsadsineiasuuvasluvesinsannsfingUimeg Jsazanunsathlignisinuiil
UseAnEnn® Tuuneanudl agndnisunumeedidydunnslunisguadiaendnmagifiog way

wwIvUURNeatevinlinadwslunissnwauule

Emergency airway management
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nsgnanan TnevhlUidydunmdazienld3s rapid sequence induction lunislavietiemela il
Tiheoganneimnzauuazannisianisgadidn eedlsAnunsi rapid sequence induction
o1eiitodfnlunsviuentiesingn lesandesendegiidaudiunglunisvi uazdoserdosmi
Fad® lneeniilideadenlimnzauivaninzvositae wu luftheiididsdianzdonannsde
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Succinylcholine wififevalugthounangs 1wy grheiiinnznunadesludongs flefifinng
anwsiilunglvandsuegs gt tRmgiiinnzanauan §UaeiiusedR Malignant hyperthermia
Frhsadulvdundsuazitiefitiaumalwlvsinbu 24 Falua Judu® O lufheidderuens
fia130u19h rapid sequence induction Tnensld rocuronium unu uenanilugthegtRimgea
fnmsuaduuinunssgndundsdiune Ssiesdimusesinss fudufiay ilesanmslavietaemele
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nszandundsaiuneviselil wuglvivia manual in-line stabilization Tusgninsnsldviedremela™”
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[ Awake fiberoptic intubation ]

[ T4 Supraglottic airway (SGA) ]
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SGA: subglottic airway
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General approach to resuscitation
nslansinduilandnvesnisguadinentinmegdiing Wehnslmsiiarasnsadia
cardiac output wazarwiulafinvesilegiRmeiieglunizidetuasden luofiams ATLS uusth
mslanstiEunsngae isotonic crystalloid gnesamEasnnds 2 a. agndlsfiny wuiinslansi
il arystalloid fannifululutasiidandedennaiivade eswnasthorwvilmAnnnzgamni
$umen Maudsihveadeniinund uaziAanisieansvesindenuns vilannisvudiesndiay
wenindmaiuanudulafiefiuniuly enashliAnmavgavesdumden (clot disruption) uay
ann1sinnsvasresdudenfivnwenisdeden (reversal of compensatory vasoconstriction)
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wldnisidedonsiunnauld™ wuamadiRaandsuugiliansunsuusnae crystalloid 1 a.
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M3ifin lethal triad Sulsin nzgamgiistanes nnzideaidunsa waznnznsudsiveadon
Anunfigae Tnsuuamndlunsquadithendnmegthimgiu uladu 3 sves® il

52027 1 uncontrolled hemorrhage

szeeil 2 controlled hemorrhage

287l 3 restoration of physiology

5292?11 uncontrolled hemorrhage
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WUz YENNTLAELA0ADY NADLUDILAZDUNTIBOITIN ININVNBVDITEEE ADADITU

WhisadnLiieniuaugadensenliilaisinan lifinaunnnedmiunsesaiiaiiy n1ssenaidon

Yo
a o

wsem v igUledian1izmunzaudenisifn (preoperative optimization) Tuserlingiien
gonegeraiiied axBaAndnues damage control resuscitation™ FsUsenausie

nsasanusulafinlilusedusn (permissive hypotension): dmsusediuausiladio
Awzandsanduiionifes wianudnguluiegtuuugiilvainnufuialndatiosndt 100
u.Usen wazAmeusiladinmde (mean arterial pressure) 50-60 uy.Usan'” agnslsfinny luans
THmadamusulafamlufithedilsavasndeninle faiey wagithefinmzuinivvesanes
wsolvdunda"?

n1slhiAen/dauUsenauvadidon (hemostatic resuscitation): asjanuneiiteudluniy
FoaudeiniiaunAfiinainanizguRimg (trauma-induced coagulopathy) Tngnisdninnisldans
¥usziam crystalloid wagliides/ ansusvnauveadonuny Tngsnsdiuves wanaun: tndniden:
dadeauaadudy fiden fo 10 10 1 Fadivdngubuduhausavhlinadwsvesnssnwiity
Tud @.A. 2015 Holcomb JB wazamz levinisdnwil3suiiisudnsidiunes wanasn: tnaniden:
dindoauaadudu 10 10 1 leudu 1: 1: 2 Tufthenidnmegdfime wud dnsnsdedinanyn

i lisinedud 24 93lus wa 30 Tu weingu 1: 1: 1 feaunsaidngnne hemostasis aunnd
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wazdldnnisdedinainnisidedenteenitgthengy 1 1: 2 egrelideddg™ Inendsainnisiv
BenvdeansusznauveadentSinasnnuds desselimainnnzuradesludendnain citrate
intoxicationse Uzl caldum chloride 1 n. ynnsliAenuns 3 ga LlewaLweny
wralsludendflorafeduld’® yenanae hypocoagulability Wiy JUaeniinniagdFimed
919 AnNE hyperfibrinolysis Ssthlugsnsmsidedinldgedissesay 50 M3fnwn CRASH-2 trial
WU tranexamic acid 1 n. MaaeadenmAudae tranexamic acid 1 n. Tu 8 $3lua Tu
fhemtinangtfimeg anunsaandmsnsdedied 28 Juld wazanusaannsidiedinannside
Gonldesiivedfydedisutuennasn egrslsinu 99nn1sles1en subgroup wuins
tranexamic acid agldUsglemidlolinielu 3 $3lus uagdlivdsann 3 Falusluuds nudnfinsns
nMsEsTinannsdadenld® fnfudewesstesnanisdauddy venanislenay q e
fusglovilu hemostatic resuscitation LU recombinant activated human coagulation factor
VI, prothrombin complex concentrate (PCC), fibrinogen concentrates Dudu®
N3HIAALUY damage control Fasududenavgadeauasgansiuteuldasiy
PFEMISIN intraperitoneal packing wazlindasriasuuutansn Mntuthgeluvhmstdae
widedin Wansth wasuflunmensudehesdoninunafivesivagiheiin Weausaussq
Hvnedenaniuds Jnshithendundsiosidindnadafiovnsindautlomsuiaidusiome
(definitive surgery) iin13@n®1as Rotondo LazAaly U591 damage control surgery an

g (12)
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4 )

wWnanedusunsinenluszezusn (early resuscitation)™®
AMUAUTAlnaAT LY 80-100 UL UM
ANULTNTUTBIlnIERnLAY (hematocrit) $98ag 25-30
A1 prothrombin time Wag partial thromboplastin time agﬂummqﬁﬂﬂa
ALNAALERRNINNIT 50,000/1ulA5a.
Aueaidedlufensgluinueiund
9AUMQNTINENINATY 35 DIALTALTLA
Hosfumsiinduvesszsuuanmviludon
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52827 2 controlled hemorrhage

\Juszeriannsoauauaaidensenvdnlduds Jdvinmddnyiu soal-directed resusci-
tation TaeUsufiunugiteusiazsns Tussoziaziimslinisnsameiesufifims o gnguaditae
(point-of-care testing) mﬂéﬁu 1AUA N15M529 arterial blood gas WieUszifiun1suudeandiau uaz
AuLiEeweves perfusion Taedwsfiwesitreduwuimidlunisussiiiu Wy waman base
deficit) 5milufisn15m79 viscoelastic monitoring titewflunmgnsudsivesdeninuninaanieg
Iefegrammnzan 5Uil 302 Bushognsoauunmaensld rotational thromboelastometry (ROTEM)
Faudunilslu viscoelastic monitoring welunisndulalduuszneureadonsgramunyay
{nsAnwves Eduardo uavamie® 1wl a.a. 2016 Anw1n15un viscoelastic assay Ul dunuInig
lun1s resuscitation taaEUeninNIegURWALTAgUAU conventional coagulation assay WU
aunsaLindnsInssenTinegliddn uagnuiingy viscoelastic assay ldwanauuaz
ndndantiasndingu conventional 8nsae wonand luszeriifsenaduadiewnsailage

AAUFEDIALYEUAUREINIUNVIABNBINT UBN UM INTHenINTIeUsEnaunsindulalunsiv

a1511 b9 onA7e
-~
AMeinenson
|
ROTEM
warlnd waRand
CTinTEM>230sec FFP
N5 e IINAved
ROTEM MCF fibTEM <8 mm — Cryoprecipitate
MCF exTEM <45 mm
=
MIngARonson and — Platelets
Fematiansridn MCF fibTEM > 10 mm

ML exTEM >15%  ——  Antifibrinolytic drug

3U7 3. fhed1ansld rotation thromboelastometry (ROTEM) sndaelunisdindulalvidiudszneu
voadontugUregURimg e >

CT: clotting time, FFP: fresh frozen plasma, MCF: maximum clot firmness, ML: maximum lysis
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52829t 3 restoration of physiology

Huspegiianunsomuaunisdodenliiomn Fdlianuddyiunsiidenludesete
714 9 aeafieane (end-organ perfusion) wagvhlvanensassinendunnduuni egralsiniu
Apnudulafinuazsnsdinasinersldiisameiavuanauifissneveanis resuscitation wuiihy
FUNBU9918919AN occult hypoperfusion syndrome dsanunsavilugmshauiiinunivesedens
e 9 16 (multiple organ dysfunction) d7llésunisudle wisdwesfiduselemiluniseae
Usgifiu systemic perfusion laun Usunuilaany A1 base deficit, lactate clearance, cardiac
output, mixed-venous oxygenation, stroke volume variation, pulse pressure variation slluds

)

tissue oxygenation 1Judu’® Tn1sAnwanudn Sasuimesnisnduugarunfvesuananiiu

fanuduiusiunaansmssnuidUisatfiug wasnunsaiduwannnvesiUisliaunsandug

Arundlantelu 24 Falusdy Sanuneatesiunisiigadudsslunisiin multiple organ

dysfunction wazn19tdedin?

4 )

Wnuedmsunissnen luszezual (late resuscitation)™®

AIMNNAUTALPRANINNTT 110 wi.Usen
anududuredindenuwasganinnaeiiunisiiiben
< o A | 3 a
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Resuscitation equipment

lunsguagUlgniinmegiaveg dedlinnudAgyiunisinwiaumgiistanevesiiie o
gumgisameanAuly e1evilvinnznsudsihveadoniaUnfngas WunsAsiiladuinund
wazifineudssuesnisinidolunssuaden wenaninainniizdy waraneviaendennad
MNNMIRBUALBIiagUMgiis I Sudunsldesndiauvesisnedeeraiiuanudsaves
amglaradenld ndnnisquaiosesgungiitu madu active warming anstmnagnai
wliiaseslisunseu wagliiugunsaifivgamgd (uid warming device) finsniunigamgil
Vo wazuuplild forced air warmer Ssfiusglowilunisudlunngsudu®

Rapid-infusion device Wudngunsaiifiusglovthnnlumsg@ingiaensgtimeaifing
Fewdesunn (ugunsaifianunsalianst uavdrutsznovveadonldunnds 1,500 wa. deund
aunsaldlaiu crystalloid, colloid WHeauas wagwanaun @huldiuindaiden) deffe @sunse
naununsgaideidenlsiia wazanunsoaluguaamgivesaisazareilsiguaelin 38-40
psmwalded uenanisianunsareiunasadonmilivanadunden q fu fszuumnulasade
Hosffunesenma Snisdafimstuiindoyaussunuanshiflilusndae finisdnunfitn rapid-infusion
device Wllugthemntinmsgtiimg wuingUaonguild rapid-infusion device ansnsanuALgamas
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