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PRINCIPY LECBY POLYTRAUMAT YV LEKARSKEM
SYSTEMU: STAY & PLAY NEBO SCOOP & RUN?

MUDr. Anatolij Truhlar, Ph.D., FERC

Zdravotnicka zachranna sluzba Kralovéhradeckého kraje, Hradec Kralové

Klinika anesteziologie, resuscitace a intenzivni mediciny, Univerzita Karlova v Praze,
Lékarska fakulta v Hradci Kralové, Fakultni nemocnice Hradec Kralove
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The SAMU team spent nearly an hour, until 1:30 a.m. treating Diana in the

w VIR, tunnel. Then the ambulance drove her at a snail’s pace to Piete-Salpetriere
% 1 ' ¥ : . : i i
o i hospital, 6.15 kilometers away. At that time of night, it would normally take
L #
A BRRUN : five or 10 minutes to do that drive along the riverfront expressway. But
= i Diana’s driver, applving standard French emergency procedures, drove
e (o] 1 ) 3 =) extremely slowly so as not to subject the fragile patient to shocks and
= - bumps. As a result, it took them some 40 minutes to make the drive, and
- ~ the ambulance stopped within a few hundred vards of the hospital to treat a
&0 it
5 i3 sharp drop in blood pressure.
# 3 B . %
'""*I'|I|'I1"" - : S : : PR R T -
By the time Diana reached the emergency room, it was nearly an hour and

45 minutes after the crash.
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- Prednemocnicni ¢as: smrtici nepritel

* Lepsi klinicky vysledek pri prijezdu do TC béhem 60 minut

Cowley RA et al. An economical and proved helicopter program for transporting the emergency critically ill and injured patient. J Trauma 1973

* Advanced care necessarily extends on-scene interval

Smith J et al. Prehospital stabilization of critically injured patients: a failed concept. Trauma 1985

* On-scene and dispatch times associated with increased mortality

Pham H et al. Faster on-scene times associated with decreased mortality in HEMS transported trauma patients. Trauma Surg Acute Care Open 2017

* Time is the enemy: Critical nature of prehospital time in patients with
non-compressible torso hemorrhage

* Efforts should be directed toward the development of therapies to
increase the window of survival in the prehospital environment

Alarhayem AQ et al. Mortality in trauma patients with hemorrhage from torso injury occurs long before the "golden hour". Am J Surg 2016
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| %=/ Hypoxie: intubovat nebo neintubovat?

Farwang of ol Crtheod Care £3001 7} 200092

DO 10018640 1 017170 7 Critical Care
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* 21 studii| 35 838 pacientd | letalita ETI v PNP 48 % vs. ETI na UP 29 %
* 2,59x vyssi riziko Umrti pri ETI v prednemocnicni peci
* Hypoxemie, pretlakova ventilace pri hypovolémii, kardiovaskularni kolaps
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* Riziko prednemocnicniindukce celkové anestezie

* Pacienti s TK,, < 9o mmHg a GCS 13-15

Hypotenze Prednemocnicni ETI ETI neprovedena
Pacienti 101 135
Letalita 15 (14,9 %) 6 (4,9 %0)

Prednemocnicni ETI

Hypovolémie

Normovolémie

Pacienti

58

43

Letalita

14 (24 %)

1(2%)

Hypoxie: intubovat nebo neintubovat?

OR adj. 3,07

OR adj. 9,99

Crewdson K et al. Pre-hospital emergency anaesthesia in awake hypotensive trauma patients: beneficial or detrimental? Acta Anaesthesiol Scand 2018
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Best practice advice on pre-hospital @
emergency anaesthesia & advanced airway
management

Kate Crewdson , David Lockey, Wolfgang Vioelckel, Peter Temesvar], Hans Morten Lossius
and EHALC Medical Working Group

* Min. 12 mésicU praxe v anesteziologii a 12 mésicu v urgentni mediciné
* Formalni check-list, pristup 360 st., preoxygenace >3 min, ketamin...

Meuroscience &
REVIEW CN I'horapoarics *
The Emerging Use of Ketamine for Anesthesia and Sedation in
Traumatic Brain Injuries

Lee C. Chang,’ Sally R. Raty," laime Ortiz," Nell 5. Ballard’ & Sanjay ). Mathew™

I Dipartmact of Aneytheisolopy, Rarlor Codege of MeSone, louitos, 11 154
¥ Siall Physiian, Michas E [ebalopy WA Mapdical Cenber, Himsion, TE. LRA
3 Mervsnge Depaemen of Prodndatny & Berarsoral Scienoes, Bavior Coleps of Medcine, Houson, TR, LS
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-k Spinal motion restriction

* Poranéni Cp u 2-5 % tupych poranéni (10-30 % pokud GCS < 8)

SPiNAL MoTION REeSTRICTION IN THE TRAUMA PATIENT — A JOINT
POSITION STATEMENT

Peter E. Fischer, MD), M5, Debra G. Perina, MD, Theodore R. Delbridge, MD, MPH,
Mary E. Fallat, MD, Jeffrey P. Salomone, MD, Jimm Dodd, M5, MA, Eileen M. Bulger, MD,
Mark L. Gestring, MD

. Indications for SME following blunt traomas mclude:
i, Acutely aliered level of comsciousness (e.g., GOS
<15, evidence of intoxication)
i, Midling neck or back pain ambfor tendemess
ili. Focal neurologic signs andfor sympioms {eg.,
There is no role for SMR in penetraling trauma mumbikess or motor weakness)
v, Anatomic deformity of the spane
v, LDhstmcbng cwcumstances or mpery (e, long bone
fracture, degloving, or cnush mjunes, larpe
burms,  emotional  distress,  communication
bamer, e.) or any sumlar injury that impaars
the pabeni’s ability to contribuie o & neliable
exmminMion Prehosp Emerg Care 2018
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w Hypovolemie: zastava zevniho krvaceni

Amputacni poranéni. Boston, USA, 15. dubna 2013 Poranéni krénich tepen. LZS Hradec Krélové, 2018
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Hypovolémie: soucasné moznosti lecby
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Prednemocnicni aplikace erytrocytu

Pre-Trauma Center Red Blood Cell Transfusion Is ®-—-
Associated with Improved Early Outcomes in Air
Medical Trauma Patients

Joshua B Brown, M, Jason L Sperry, MD, MPHL FACS, Anisleidy Fombona, Rs,
Timothy R Balliar, s pacs, Andrew B Pamman, s, Bacs, Francs X Guyetie, M, MPH

BACKGROUMD: H H B i ik bk | s af ble death an trsuma and seisciganen e
inchading early REC mundfusion have reducad this. Pee-rrasma cenier (FTC) BBC eranshsion
18 AR and Iirhl'm.n.lr_r eridende RLD :lllpluwd puttomes. The :I.l.d:r ub_pl.l.rrr Wan o
evaluste the associarion of IFT'C BEC ransfusion with ourcomees im air medial rauma pasence.
STUDY BESMGM: e conducred 3 setroapective aohart sidy of rasma patienes manaporoed by heicopser ma
Level | gpamma eonter feom 2007 @0 2002 Paucans Frocrving T BRC trandfisdon were
madched 10 conere] panents (receiving s PTC REC cransfusion during masspoar) ima 122
rano using a propensity wose based on prehospial variables. Condisional logisic regresion
and enived -affecti lincas 1o were wsed f0 determine dhe asociaien of FTC RBC
ramifnien with cutomes. Subgroop amulyils wis performed for seeme ranspor paticnts.
RESLLTS: T bussaderd and Sy tresment pusicnts were musched sa £30 conieal putionts feoaving me FTC
REC pamfen. Pae-emuma ceneer BBC randision wis ssocuned wish ineessed odds of 24: hoor
survival {adpesed odds noo (AVOR] = 492 15% CI. 1.50= 160 p = Q01 kewvor odads af shadk
ADR = 03F; 95% O, WH-08% p = 008, =nd lewe Zhour RBC rexp s
[Cosificient =i RBC wers; 99% CL =70 =02 po Q). Among meched sooe panems,
FTC BBC was abo sssocimed with incremsed oodds of J-hour survial (AOR = 630 %% (1.
=20 04 p < 1), ke adeds of shock (SOHR, = 0.24; 9% CLL 007 =080 p = 003, and
bewwer 24-hamir BB soqquiserent (Coclficent = 4% RBC unise 7% CL =83 o =07 p = 000
CORCLUSHINS: Fer-trauma comer BB wan inted with an § peohabelery of 24-hous mindval,
decrexesd fk of shodk, and lewwer 24-hour RBC requisemsent. Precrawma conrer BB
appears benehicial in severely injured air medical raema pasence and prospective sedy B
warranicd 2 FTC RBC mambuton boeomei moee readily available, (§ Am Coll Sueg 2005
220:797—808. © 2019 Iy dhe Ametican College of Surgenaa)
J Am Coll Surg 2015
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-k Prednemocnicni aplikace plazmy

Plasma-first resuscitation to treat haemorrhagic shock wW®m
during emergency ground transportation in an urban area: |

a randomised trial

Hunter BMoore, Frnest E Moore. Michod P Chopman, Kievin Ht'ﬂ'ﬂﬂf}l_ I".nrlp Bryskimaicy, Robert Blechar, Theresa Chin If_'i'n_p Cothren Burfew
Fredric Pieraes] F Bernadebte West. Courtricy D Flaming Arsen Ghasabsan, [ames Chandler, Cheist opher £ Silliman, Anirban Banerjee, Angelia Souai
Moore HB et al. The Lancet 19 July 2018

Prehospital Plasma during Air Medical Transport in Trauma
Patients at Risk for Hemorrhagic Shock

J.L. Sperry, F.X. Guyette, |.B. Brown, M.H. Yazer, D.). Triulzi, B.). Early-Young, P.W. Adams, B.]. Daley, R.5. Miller,
B.G. Harbrecht, |.A. Clariage, H.A, Phelan, W.R. Witham, A.T. Putnam, T.M. Duane, L.H. Alarcon, C.W. Callaway,
B.5. Zuckerbraun, M.D. Neal, M.R. Rosengart, R.M. Forsythe, T.R. Billiar, D.M. Yealy, A.B. Peitzman,

and M.5. Zenati, for the PAMPer Study Group*
Sperry JL et al. NEJM 26 July 2018




-k Prednemocnicni aplikace plazmy

COMBAT | Control of Major Bleeding After Trauma Trial

* Use of prehospital plasma was NOT associated with survival
benefit BUT most patients in trauma centre within 30 min of injury

Moore HB et al. The Lancet 19 July 2018
PAMPer trail | Prehospital Air Medical Plasma

* Prehospital administration of thawed plasma was safe and
resulted in a robust 30-day mortality benefit and a lower median
prothrombintime ratio than standard-care resuscitation

* Mortality: plasma 23,2 % vs. control 33,9 % (p=0,03)
|

Sperry JL et al. NEJM 26 July 2018
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-k Prednemocnicni aplikace plazmy

1N pencirating (ralima patienis. Mo Gelrimental elects ainbutanie 0 plasma are demonstrted m peneratng mjury. These results

have important relevance o military and cvilian trauma systems. (J Thuma Acute Care Surg. 2020:88: 3341, Copyright © 2019
American Association for the Surgery of Trauma.)

Lh]wn survival ‘r:rerpef' t associated with prehospital plasma at 24 hours and 28 days exists primarily in blunt njured patients }’llh no benefit
s

Reitz K et al. J Trauma Acute Care Surg 2019

Prednemocnicni aplikace fibrinogenu
FIinTIC | Efficacy of pre-hospital Fibrinogen Concentrate (Clottafact)
* Casné podani proveditelné a snizuje riziko éasné deplece
* Nizky pocet pacientd (n=53 za obdobi 2011-15), extrémni davky koloidg,
trend ke zvyseni spotreby TP (zejména FFP) v nemocnici

Ziegler B et al. Nepublikované vysledky na papers.ssrn.com 2019







Fotografie: LZS Hradec Kralové 2018-19



referral hoapital

Zasah LZS
a TP k dispozici:
prednemocnicni

transfuze

Whole blood
plaxme or red celh
it Largeting SEF
L 00aremHg

Prehospital Resuscitation in adult patients following injury: A Western Trauma Association
critical decisions algoprithm. J Trauma Acute Care Surg 2019

Salirwr Lock or
WD Inluslen ef

crystaloid

—_— Lo

Nepodavat nic!

Tyt lold bnfueion
targelng SBF =

Coefibichir THA

Erpstaliald
Iriluisidaf
targeting 5B
Tmmig

Krystaloidy
a) 8o mmHg
b) 100 mmHg
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U il o IO Pn_ehnapital tranexamic acid: what is the current
-k evidence?

Lena M MNapolitano

O * Significant limitations of CRASH-2
cihosr saeseoss  * Difficulty to translate results into
rtesshows 079 ot0-1.04 large civilian trauma centres
- | ———esranoeae and trauma systems of care

-:-"' G [ hE—0.06)
T : e e V. Initial management of bleeding and coagulopathy
Antifibrinolytic agents

Figure 1 CRASH-2 trial results; RR all-cause in-hospital mortality
based on timing of TXA administration. Early TXA (<1 hour from injury)
is associated with survval benefit. From Shakur et al.’

Recommendation 22 We recommend that TXA be ad-
ministered to the trauma patient who is bleeding or at
risk of significant haemorthage as soon as possible and
within 3h after injury at a loading dose of 1g infused
over 10 min, followed by an iv. infusion of 1 g over 8h.
(Grade LA)
We recommend that protocols for the management of
bleeding patients consider administration of the first
dose of TXA en route to the hospital. (Grade 1C) Spahn et al. Crit Care 2019
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World’s first pre-hospital
REBOA performed

Manday 16 Juna 2014

« YWorld's first pre-haspital REBOA camied out by London’s Alr Ambulance

= Pionsaring new lechnique bo prevend trauma patients blsading io death

« Coninol of sevene pedvic hasmonhage. an inury most commoniy
associated with cycling incidents and falis from height

« 2 years of development with The Royal London Haspital

= Buoris, *shmning advances in medical care ane helping peopée survive
sexrious injury In London™

W have performed the world’s first road=ide bafioon surgery to condrol internal biseding.  Lkse of pee-hospital
Rasuscitathe Endovascular Balloon Oodusion of e Aorta (REBDA], a iechnique used first in the UK at The Royal
London Hespital, to conbrol haemaorthage in trauma patients is 8 ground breaking move by London's Alr Ambulance,

(On avésage the charity ks called frve times a day 8o delbner s Ble-saving medical inlennntions o peopls seroushy
irred in the Capital. Many of these patients ane sufigring fom Maﬁmpm: béeading. Tram::-a‘hI somo die at the

et gl e Sl L e e i T g™ Yl el gl o T el T g Lt By P S e T P gt ] gt gl Ll | B gl Y el gl Ryl iy e e R R T g e
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REBOA (Resuscitative Endovascular
Balloon Occlusion of the Aorta)



‘#r REBOA: alternativa resuscitacni torakostomie?

* 19 pacientU ISS 34 se zivot ohrozujicim panevnim krvacenim
* 13 uspesnych vs. 6 neuspeésnych zavedeni

* Pre-REBOATK, 57 vs. Post- REBOATK,,; 114 (P < 0,001)

* Nizsi riziko vzniku prednemocnicni NZO: 0 % vs. 50 % (P = 0,021)

* Nizsi riziko umrti z vykrvaceni: 0 % vs. 67 % (P = 0,004)

* Lepsivysledky preziti: REBOA 62 % vs. no REBOA 33 % (P = 0,350)
* Distalni arterialni uzaver vyzadujici troembektomii 10/13 (77 %)

Lendrum R et al. Pre-hospital REBOA for exsanguinating pelvic haemorrhage. Resuscitation 2019
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Four years of pre-hospital simple thoracostomy performed by a physician-paramedic HEMS team 236
torakostomii u 110 pacienti: zadné komplikace

Chesters A et al. JTrauma 2016



Pravidlo ,,4P": prodleva do 10 minut od vzniku NZO, praxe, pomUcky, prostredi
Pfinos prednemocnicni torakotomie u tupych poranéni neprokazan!




Thirteen Survivors of Prehospital Thoracotomy for Penetrating
Trauma: A Prehospital Physician-Performed Resuscitation
Procedure That Can Yield Good Results

.I;\l“"““t‘ I'*'li-F'l-lln.-,.i

Goreik E Davies, FRCP, FFAEM, and' David J. Lockey, FECA, FIMC, RCSES)
The Jourral of TRALMA® fary. Infrcron, aad Crical Cane + Volsme 70, Mumber 5, My 2001

Foto: Rehn M, London‘s Air Ambulance

Bclusion criteria
Lo discharge (18%)

\_
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vived who might not have heen resuscitated had

these guidelines been followed. Eight of these
unexpected survivors had pre-hospital thoraco-

tomies.

Whi_chi'EM'S systems should consider introduc-
ing this intervention into routine practice? Those

with high rates of penetrating trauma and physi-
cians working in the pre-hospital environment
are ukely L0 D€ most suitable. system thatl
has the same elements required for other com-
plex pre-hu5pital interventions such as pre-hospital
anaesthesia 1s essential.’® These include a system
of audit and quality assurance and adequate train-
ing and resource. When contemplating introduction

yae%aesuscitauon ooit - OF pre-hnspital thoracotomy pre-hospital services
B 1l need to develop firm links with their receving
= " Lesmevio CAre units ﬂnd




~ Everything should be made
as simple as possible,
but not simpler!

Albert Einstein, Roger Sessions, New York Times, 8 Jan 1950
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Rozhodujeme o osudu mnoha lidi...

MUDr. Anatolij TruhlaF, Ph.D., FERC
i anatolij.truhlar | , @TruhlarA | . truhlaran@zzskhk.cz
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Ceske resuscitacni rady
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