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- Timing and causes of death after injuries

Justin Sobrino, MD, and Shahid Shafi, MD, MPH

\/

Table. Causes of death by timing category

Immediate and early

deaths Late deaths Postdischarge

Brain injury Infection Cardiovascular disease

Hemorrhage Multiple-organ failure  Second major trauma
Brain injury Neurologic disease
Hemorrhage Malignancy

Mozgove poranenia
cca 45-50%

Obehovy kolaps pre
krvacanie 30-45%

az 50% umrti do
48h je pre
exsangvinaciu

Proc (Bayl Univ Med Cent) 2013;26(2):120-123
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Pacient s polytraumou

Specifickd nozologicka jednotka

zranenia viacerych telesnych dutin
masivne krvacanie

(takmer) vycCerpané fyziologické rezervy



DAMAGE
CONTROL

® udrzat kapacitu
lode zvladnut
poskodenie,
umoznit jej dalSiu
plavbu a splnit
misiu

® netreba opravit
vSetky poruchy



~ DAMAGE CONTROL
RESUSCITATION

,Proaktivna stratégia vcasnej liecby, kt. sa
zameriava na letalnu triadu pri prijati do
polnej nemocnice” Holocomb 2009

pacienta udrzat pri zivote
vyhnut sa intervencidm a situaciam, ktore
prehlbuju letalnu triddu
dalej stimuluju stresovt (imunitnd,
zapalovd, hormonalnu) odpoved organizmu
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- DAMAGE CONTROL

RESUSCITATION

1) (C)ABC resuscitacia

2) Permisivna hypotenzia

3) Hemostaticka resuscitacia
4) Damage Control Surgery

Lamb, BJA 2014
ERC 2015



1) (C)ABCresuscitacia

ATLS postup
1) Najskor liecit najviac ohrozujtce
zranenie (A-B-C)
2) Absencia definitivnej diagnozy nesmie
branit indikovanej liecbe
3) Na zacatie lie¢cby nepotrebujem
detailniu anamnézu

ATLS oth
edition
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2) Permisivna hypotenzia

sTK 80-9o torr
u T'BI 110-120 torr, MAP > 80 torr
hmatny perif. pulz

<60 min

ERC guidelines
2015
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~3) Hemostaticka resuscitacia

Trauma|={Hemorrhage
'

—
Resuscitation | <= Shock|

QOther Diseases

Medications I
Genetics

Fibrinolysis

Factor
Consumption

J Trauma. 2008:65:748-734.
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| Incidence of Coagulopathy
| 24,4 % vSetkych
1% .
E- s 33,1 % pri ISS > 15
e
| f 0 Pacienti s
| 3 - koagulopatiou-
| " 46% mortalita
M4 AT T
58

The Journal of TRAUMAY® Injury, Infection, and Critical Care

Acute Traumatic Goagulopathy

54117
J Trauma. 2003;54:1127-1130. Karim Brohi, BSc, FRCS, FRCA, Jasmin Singh, MB, BS, BSc, Mischa Heron, MRCP, FFAEM,
and Timothy Coats, MD, FRCS, FFAEM



% of patients with CA5 < 35
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Intensive Care Me
DOI 10.1007/500134-014-3584- 1

ORIGINAL

Sirat Khan

Ross Davenport
Imran Raza
Simon Glasgow
Henry D. De’Ath
Pir L. Johansson
Nicola Curry
Simon Stanworth
Christine Gaarder
Karim Brohi

Damage control resuscitation using blood
component therapy in standard doses
has a limited effect on coagulopathy
during trauma hemorrhage
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- 3) Hemostaticka resuscitacia

Nahrada objemu s obnovou hemokoagulacie

+

Diagnostika zdroja krvacania

+

Zastavenie krvacania
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Nahrada objemu s obnovou hemokoagulacie

obmedzenie krystaloidov (dilticia)

obmedzenie NaCl 0,9% (hyperchlorémia)

obmedzenie syntetickych koloidov, nepouzivat HES

pouZzitie tranexamovej kyseliny do 3h od trazu
(antifibrinolytikum)

aktivny ohrev pacienta a roztokov

v€asné pouzitie transfuznych pripravkov
a/alebo krvnych derivatov

(vyuzitie krvi ziskanej drenazou hemothoraxu)



Volume therapy and coagulation

At

Crystalloids

¢ Dilution

Gelatin + Dilution

HES

e Inhibition of fibrinogen polymerization

¢ (reduction of GPllbllla receptor)

Dilution

Inhibition of fibrinogen polymerization
Acquired vWillebrand syndrom, reduction of FVIII
reduction of GPIlIbllla receptor

“Platelet-Coating” — covering of fibrinogen receptor on
platelets

Martini, Coagulation workshop Innsbruck, 2015



“Masivny transfﬁznmeTP)

,Nla mieru” pracoviska
aktivacia - kto & kedy? (skorovacie systémy)
pomer plazma:trombocyty:erytrocyty = ?
1:1:1VS 1:1:2
logistika
dl7ka skladovania erytrocytov

rozmrazena / nezmrazena plazma

Masivny transfuzny protokol neznamena masivne
poutitie transfuzii!



Published m fmal edited form as:

JAMA. 2015 February 3; 313(5): 471-482. do1:10.1001/jama.2015.12.

Transfusion of Plasma, Platelets, and Red Blood Cells in a 1:1:1
vs a 1:1:2 Ratio and Mortality in Patients With Severe Trauma:

The PROPPR Randomized Clinical Trial

Probability of Death
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Published m fmal edited form as:
JAMA. 2015 February 3; 313(5): 471-482. do1:10.1001/jama.2015.12.

Transfusion of Plasma, Platelets, and Red Blood Cells in a 1:1:1

vs a 1:1:2 Ratio and Mortality in Patients With Severe Trauma:
The PROPPR Randomized Clinical Trial

24-h Mortality

= 1:1:2 Group
= 1:1:1 Group

0.151

Probability of Death
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Published m fmal edited form as:
JAMA. 2015 February 3: 313(5): 471-482. do1:10.1001/jama.2015.12.

Transfusion of Plasma, Platelets, and Red Blood Cells in a 1:1:1

vs a 1:1:2 Ratio and Mortality in Patients With Severe Trauma:
The PROPPR Randomized Clinical Trial

24-h Mortality

0.351

0'30 | — 1:1:2 GIOUP
= 1:1:1 Group

Probability of Death
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" Cielena lie¢ba
PLT, FBG, koagulac¢né faktory, FFP a PRBC
cielene podla bedside testov

V praxi ide c¢asto o kombindciu oboch

pristupov . -
l—
| e

il 1 : o Bma | MR i | I



ROTEM

predliené CT
Fibrinogen, PCC/ FFP

zniZena sila koagula

lyza, | stabilita koagula
TXA A
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Fibrinogén
1 liter plazmy - cca 2 g FBG
v plazme 8o kg ¢loveka - cca 10 g FBG

telo nema zasoby mimo plazmy

nizka hladina bola dokazana pri traumatickej
koagulopatii, pri hemoragickom Soku

podavanie FBG spojené s nizSou potrebou
alogénnych TRF pripravkov, nizSou
mortalitou (Studie nizsej kvality)
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“Diagnostika zdroja krvacania

Focused Assesment with Sonography in Trauma

7edE T1/-4/0/72
+ Geaz 248 A=l

Etore it progres:
= 1:26.02]

HR=1Dfbpm

(VKlﬁéenie vnutrobrusného/ hrudného zdroja
emodynamickej nestability

CT, CT-AG

MR



FAST e

Y
U hypotenznych pacientov sa senzitivita a Specificita
FAST bliil 100% Rozycki 1998

Kazdych 10 min zdrZania
UP-0OS: 1 mortalitu za 24h aj 30d;
HR 1,5a1,58
FAST-OS: 1 mortalitu za 24h aj 30d;
HR 1,34 a1,4 Barbosa 2013

Recommendation 9 We recommend CT assessment
for haemodynamically stable patients. (Grade 1B)

Critical Care

The European guideline on management of @
major bleeding and coagulopathy
following trauma: fourth edition
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~~4) Damage Control Surgery
CIELOM JE

zastavit krvacanie

minimalizovat kontaminaciu

minimalizovat vplyv chirurgického vykonu
(prehlbenie zapalovej reakcie, letalnej triady)

CIELOM NIE JE

obnovit anatomické pomery



Rizika DCS

1 riziko intraabdominalnej infekcie
1 riziko fistuli

1 riziko hernii
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" indikacia DCS

1z 10 pacientov by profitoval, ale
nevieme presne urcit, ktory to je

¢im neskor rozhodneme o DCS pristupe,
tym menej Sance na uspech

Lamb, BJA 2014



~~ indikacia DCS

mechanizmus zranenia (??)
patofyziologicke ukazovatele:
krvacanie vyzadujuce masivne TRF
zavazna MAC (pH pod 7,3)
hypotermia (pod 35°C)
operacny ¢as nad 9o min
koagulopatia (v labor. parametre alebo
,2hechirurgické“ krvacanie)

dalSie zavazné poranenie Lamb, BJA
2014



~~Stav pacienta na ]IW

TIMOVA PRACA!
hl'adajte nerozpoznané zranenia

az 6,5% vsetkych umrti spojenych s
urazom sa da pricitat
nediagnostikovanym zraneniam

vyCerpanie fyziologickych rezerv a
irreverZibﬂn},’ éOk Critical care considerations in the management of

the trauma patient following initial resuscitation

Roger F Shere-Walfe , Samuel M Galvagno Jr and Thomas E Grissom



~Devastacné poranenia koncatin

Damage Control orthopedics
skorovacie systémy mozu pomoct v rozhodovani

nedokazu odhadnut mieru funkénosti zachranenej
koncatiny
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Det

* Broselow







R
Naklon zlepsuje
TK matky
CO matky
SV matky
HR plodu

Oxygenadciu plodu

Zilny pristup nad
urovinou branice!

o

ATLS, 9th ed.



Tips & trics =

* Prvé znamky deterioracie matky mo6zu byt na
CTG

* Onkoticky tlak matky je nizsi ako u netehotnej.

Pri priliSnom nariedeni krystaloidmi hrozi placny
edém

* Vazopresory znizuju perfuziu placentou

* FBG sa v tehotenstve zvysSuje nad 4.

Hladiny pod 2 teda m6zu ukazovat na
rozvijajucu sa DIC



" PRICINY UMRTIA PLODU

1) Sok alebo smrt matky (mortalita 80%)

2) abrupcia placenty (mortalita 30-65%)

ISS nie je spolahlivy prediktor
porodnickych komplikacii

CAVE! transplacentarna hemoragia



“SECTIO CEASAREA IN MORIBUNDA/MORTUA

1) Do 20.t nie je indikovana SC (pri jednopoc¢etnom
tehotenstve)

2) 20.-23.t SC z indikacie matky (blokuje venozny
navrat)

3) od 24.t SC z indikacie matky aj plodu

V supin. polohe: 20.t - fundus v urovni pupku
24.t - fundus 3-4cm nad pupkom



- SC ZVYSUJE SANCE NA PREZITIE MATKY A]
~ (VIABILNEHO) PLODU

SC zvysi ven. navrat aj CO matky o 25-35%

SC pre matku nie je Skodliva

SC zlepsi pristup k dietatu (efektivnejsia
resuscitacia)

UZ ani vysetrenie oziev pred SC nie st
indikované

SC zacat po 4 min. od zastavy, aby bol plod
porodeny v 5. mintute



Everaency Mepieve PRACTICE" Medscape

EBMEDICINE.NET

: Pregnancy Trauma
AN EVIDENCE-BASED APPROACH TO EMERGENCY MEDICINE
: Updated: May 12, 2015
Trauma In The Pregnﬂm ol April 2013 Authar: Andrew K. Chang, MD; Chisf Edior: Bruce M Lo, MO, MBA, CPE. ROMS, FAGEP FAREN.
urme 15, Hurnber 4 FACHE mare

Medscape

Trauma in Pregnancy: Assessment,
Management, and Prevention

MELL [ MURPLIY, BALY Aliskin Noriee Meslive! Center, Anchorape, Al
JEFFREY T QUINL AN, MDD, Unifarmed Sevvices Undversive of the Hewlri Sciences, Bethesds, Mareland

Trauma and Pregnancy

Updated: Dec 09, 2015
Authar: Steven O Schwaitzberg, MO, FACS; Chief Editar: Christine |szacs, MO mare...

Famncilation 05 {2015 183-1
F————— Guidelines for the Management of a
EUROPEAN =
Resuscitation ¥) s Pregnant Trauma Patient
COUNCIL
[nurnal hamapaga: www . alsaviar com/lecatal rasuse tatian
Abatract
This clinical practics guideline has been prepaned by the
flaternal Foial Medizine Cammatbes, revcwed by the Clinizal Obgectres Fhisizal tauma soecls 1in L2 penguat wamen and
European Resuscitation Council Guidelines for Resuscitation 2015 @mwm Eﬁi‘:{;ﬁmﬁ,‘m‘mﬁh Z"f.;;".:.ﬂ?-,.,?f::'m Lf;i::r!ﬂ:: R, mmxrp;h.: A
Section 4. Cardiac arrest in special circumstances Baard of the Socicty of Qbstethcians and Gymaccolagists PRAMIALCET 1 Rel 08 e e (0 A of s

VANCJ '&AUMA LIrE SUPPOM

ﬁ Govemment of Westem Australa
) Ceparment of Health
Al Ls State Trauma Guidelines

STUDENT COURSE MANUAL

for the Management of Injured Pregnant Women



Traumaticke zastavenie obehu



Simultaneously address
reversible causes

1. Control external catastrophic haemorrhage
2. Control airway and maximise oxygenation
3. Bilateral chest decompression

5. Surgery for haemorrhage control
or proximal aortic compression

6. Massive transfusion protocol and fluids
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Pravdepodobnost umrtia

hemodynamicky
nestabilnych pacientov sa

zvysuje 0 0,35%
za kazdu minutu

stravenu na UP

(Clarke JR, ] Trauma 2002)



Oxygen consumption

>

\—/

Normal

Full-recovery possible

Delayed recovery
from O, deficit

0, deficit

Refractory shock
with lethal cell
injury and
excessive 0, debt

>

' Shere-Wolfe et al. Scandinavian Journal of Trauma, Resuscitation
Tl me and Emergency Medicine 2012, 20568
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, TRIMODAL DEATH
SZLATA HODINA® DISTRIBUTION
(Cowley 1975) gr v o ]
Trimodalna wunter 260 [l inmnit M ol [~y
distribuicia amrti . o
(Trunkey 1983) il !

Time After Injury
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Changing epidemiology of trauma deaths leads
to a himodal distribution

Mark Gunst, MD, Vafa Ghaemmaghami, MD, Amy Gruszecki, DO, Jill Urban, MD, Heidi Frankel, MD, and Shahid Shafi, MD, MPH

Proc (Bay! Univ Med Cent) 2010;23(4):349-354
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A systematic review and meta-analysis comparing outcome of severely injured
patients treated in trauma centers following the establishment of trauma systems

B Celso, J Tepas, B Langland-Orban, E Pracht, L Papa, L Lottenberg, and L Flint,

Trauma systém znizil mortalitu
pacientov so zavaznym poranenim
0 15%

Efektivita musi byt nekompromisne
hodnotena



~ TRAUMACENTRA —

Personadlne moznosti
Vybavenie (pristrojové, hybridné saly,
rozpocet na lieky a material)

Skl,’lsenOSti Recommendation 1 We recommend that severely in-
jured patients be transported directly to an appropriate
trauma faci]isz. (Grade 1B)

We recommend that the time elapsed between
injury and bleeding control be minimised. (Grade 1A)

on medical judgment. Evidence supports the view
that trauma outcome 1s enhanced if critically injured
patients are treated in trauma centers. Therefore,
trauma patients should be transferred to the closest ATLS oth ed.

ageroeriate hoseitali Ereferablz a verified trauma center.

Rossaint 2016



L1 1t was so, it might be; and if it were so,
it would be; but as it isn't, it ain't.
That's logic.”
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~TRAUMATIMY N

Multidisciplinarne

Umoznuju horizonta

ny pristup

Definuju ulohy a zod;

bovednost kazdého ¢lena

Jasne dany séf s opravnenim a zodpovednostou
konec¢ného rozhodnutia

Skracuju c¢as do definitivheho osSetrenia

Vysledky sa dokazatelne zlepsuju nacvikom a

spatnou vazbou

 Mentalna pripravenost na malo pouzivané -

yextrémne“- postup

Yy



[ TRAUMA TEAM COMPOSITION

DCTOR 2

TEAM LEADER

o W o e o e e o i i i e i e

SPECIALISTS




L " ‘ l v
f IV Access Nurse
Nurse _




-~ Sekundarny transport

Outcome pacienta je priamo zavisly na case medzi
urazom a spravnym poskytnutim definitivnej
starostlivosti

Ak pacientove potreby presahuju moznosti pracoviska
- transport

ATLS ogth ed.



“PRED TRANSPORTOM

irway:

event. vzduchovod/ETK
odsaté DC

NGS

reathing

potrebuje O27? kolko?
event. UPV
event. hrudny drén



irculation

zastavené vonkajsie krvacanie
2 Siroké i.v. vstupy

korekcia hypovolémie?
PMK

isability (CNS)
UPV pri bezvedomi
zvaz manitol, metylprednizolon?
imobilizacia!
dlahovanie a trakcia zlomenin



Diagnostika (nesmie zdrzat transport)
RTG, CT (ak je okamzite dostupné)
labor. odbery (vratane tehotenského testu)

Osetrenie poraneni (nesmie zdrzat transport)

minimalizovat manipuldciu s popaleninami!
Profylaxia tetanu
Podanie antibiotik

checklist??
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PROTOKOLY

ulahc¢ujua pouzitie spravneho postupu v
casovom aj emocCnom strese

vyzaduju znalost, tréning, skusenosti



PRED PRICHODOM PACIENTA:

1) Na stolikn maf pripravené
» 1gExacyl
+ 3 g Haemocomplettan

1) 'V miestnosti mat k dispozicii
»  Warm-touch

+ SONO

» volaf radicléga

PRI PRIJME PACIENTA S VECKYMI AZ MASIVNYMI STRATAMI
1) Podat Exacyl 1g i.v.
* ak od zranenia ubehlo menej ako gh!!!

* ak ho nedostal v sanitke

2) Haemocomplettan 3g i.v.
* event. utly pacient / malé straty 2g

* event. velky pacient [ velké straty 4g

3) Pri strate > 40% objemu (cca > 2000 ml u 70 kg pacienta)
* 3TUERD o0 negat na reverz
* pri d’alsich jednotkach ERD aj 1 TU PLT

4) Dalej podla ROTEMu
* vrziat vzorka na ROTEM — *  Obmedzif krystaloidy
(az po podani Fibrinogénu!) i
(modra skiimavka) roztok!
* Nepodavat syntetické
koloidy

* Pri hemothoraxe mysliet na
autotransfiziu * Obmedzit tepelné straty




PRED PRICHODOM PACIENTA:

Na stoliku mat pripravene
1 g Exacyl
3 g Haemocomplettan

V miestnosti mat k dispozicii
Warm-touch
SONO

volat radiologa




PRI PRIJME PACIENTA S VECKYMI AZ MASIVNYMI STRATAMI

1) Podat Exacyl 1g i.v.
* ak od zranenia ubehlo menej ako 3h!!!

* ak ho nedostal v sanitke

2) Haemocomplettan 3g i.v.
* event. utly pacient / malé straty 2g

* event. velky pacient / velké straty 4g

3) Pri strate > 40% objemu (cca > 2000 ml u 70 kg pacienta)
* 3 TU ERD 0 negat na reverz
* pri d’alsich jednotkach ERD aj 1 TU PLT

4) Dalej podla ROTEMu



vziat vzorku na ROTEM -
(aZ po podani Fibrinogénu!)

(modra skuiimavka)

Pri hemothoraxe mysliet na
autotransfaziu

Obmedzit krystaloidy

Nepodavat fyziologicky
roztok!

Nepodavat synteticke
koloidy

Obmedzit tepelné straty




——
s ¢im zapasime?

R

udaje od RLP (ETA, stav pacienta)

Standardizacia prijatia informacie a zvolania
traumatimu

rozdelenie uloh a synchronizdcia ¢lenov traumatimu
vo vSetkych situaciach (pracovna dobavs UPS)

DCS



vieme stanovit nevyhnutné minimum?

(alebo ,,A ¢o ak nie som vo fakultnej nemocnici... )




(_)(C)ABCDE vy$etrenie a resuscitcia
(_)Permisivna hypotenzia
Hemostaticka resuscitacia

(JTXA
Oaktivny ohrev pacienta
Oobmedzenie krystaloidov
‘Inie syntetické koloidy
8 skoré pouzitie transfaznych pripravkov
(autotransfazia pri hemothoraxe)
Masivny Transfazny Protokol
kto ho aktivuje
kedy ho aktivuje
¢o protokol zahrna
(minimalna okamzita administrativa)

Diagnostika poraneni (E45T, @‘ )
Déiné@e Control Chirurgia@y



A‘\/
-~ Hdyz lava bllbne a wice emdlévai,
zbgud felt uz jen ta zRusenaest!
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Kazuistika1

Muz, 7or
Pad tazkého predmetu na torzo
Privezeny do okresnej nemocnice

Pri vedomi, progredujuce znamky Sokového
stavu (hypotenzia, tachykardia)

Na CT laceracia sleziny, indikovana
splenektomia

Slaziaci chirurg si netrafa vykon urobit



e

Kazuistikay ———""

Kontaktované pracovisko v BB, prevoz RLP

Prijazd pacienta za cca 2,5h

Prevzatie pacienta od RLP priamo na COS

Pri vedomi, hypotenzia, tachykardia

Urgentna LPT, splenektomia, krvna strata cca 4 |
Cas uraz - vykon cca 7,5h

PONAUCENIE?



Kazuistika2 ————

/Zena, 141

Ucastni¢ka autonehody vo vysokej rychlosti,
ndajdend mimo auta, bezpecnostny pas???

Pri vedomi, skalpac¢né poranenie hlavy, bez
dychovej tiesne, hemodynamicky stabilna, bez
racion. kontaktu (krik)

Inak bez zjavného neurol. deficitu, zatvorena fr.
predkolenia, inak hybnost symetricka

Zaistena, znehybnena (spine board, head bloky,
Schanzov golier, Kramerova dlaha)



—
Kazuistika 2

Privezena na UP (najblizsej) okresnej
nemocnice

Reakcia sluzbukonajiuceho lekara UP:

,Preco ste na UP, je stabilna, patri na
Standardné oddelenie”

,UZ jej zloZte ten golier a odneste si ho"

' PONAUCENIE?
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~— Kazuistika3

Volané z CHIR JIS k nestabilnej pacientke
Zena, 25T

Hypotenzn4, tachykardicka, bleda

Pri vedomi, v kontakte

Bez anamnézy chron. ochorenia



Kazuistikaz3 =

Predbezna anamnéza:
V¢era autonehoda (Soférka motorky)
Dg v okresnej nemocnici

Prevoz do SUSCH BB, endovask. o$etrenie 3cm
disekcie desc. hrudnej aorty

Rano bolesti brucha, prevoz do FNsP na CT
diagnostiku, hned odtial na CHIR JIS pre
nestabilitu

Na CT lavostranny hemothorax a tekutina v DB



~— Kazuistika 3\/

Okamzite odbery, objemova terapia, TRF

Urgentnad operacna revizia
Pri iivode do anest. zastavenie obehu

Okamzite KPCR, resuscita¢na thorakotomia

Odsatych 400 ml krvi, bez zn. aktivneho
krvacania, ROSC cca 10 min, pokracuje obehova
nestabilita



pPFKazuistikaz—

Rozhodnutie o laparotémii

Zaroveni vola na OS radioldg, Ze ,,sa mu nezda
hustota tekutiny v bruchu”

Po otvoreni DB odsaté 1,5 | hnisu
Perforacia HC na niekolkych miestach

Diftizna peritonitida

S odstupom k dispozicii prekladova sprava z
okresnej nemocnice predch. den, kde v popise CT
nalez pneumoperitonea

PONAUCENIE?



-~ Priestor pre zlepsenie?

individualne schopnosti a znalosti jednotlivcov
certifikované kurzy
tréning timov
Morbidity&Mortality (spatna vazba)

systémové opatrenia pracoviska
checklisty

algoritmy, Standardizované postupy
systéem traumacentier
tridzové kritéria

pravidla transportu






~ zhrnutie —_—
DCR:

docasna obnova a zachovanie fyziologickych funkcii ma
prednost pred opravou anatomickych pomerov
a normalizaciou ¢iselnych hodnét.

(C)ABCD resuscitacia
permisivna hypotenzia

hemostaticka resuscitacia
DCS

Vekové extréemy, komorbidity a tehotenstvo modifikuju
interpretaciu klinického ndlezu

Cas do spravneho definitivneho oSetrenia je
vyznamnym prediktorom outcome






