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TRIMODAL DEATH
DISTRIBUTION

*,,ZLATA HODINA
(Cowley 1975) e}

3001

Number 250 1
of Deaths

20017

® Trimodalna distribucia 150

umrti e

(Trunkey 1983)

Time After ',"j,“ﬂ",



Changing epidemiology of trauma deaths leads
to a bimodal distribution

Mark Gunst, MD, Vafa Ghaemmaghami, MD, Amy Gruszecki, DO, Jill Urban, MD, Heidi Frankel, MD, and Shahid Shafi, MD, MPH
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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 ® Poranenia CNS cca 45-
50%
Immediate and early * Obehovy kolaps pre

deaths Late deaths Postdischarge

Brain injury Infection Cardiovascular disease krvacanie 30-40%

Hemorrhage Multiple-organ failure ~ Second major rauma ~ ® @z 50% umrti do 48h je

Brain injury Neurologic disease pre exsangvinéciu
Hemorrhage Malignancy

Proc (Bayl Univ Med Cent) 2013;26(2):120-123
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Oxygen consumption

Full-recovery possible

Delayed recovery
from O, deficit

R Refractory shock
with lethal cell

injury and

excessive O, debt

- >
Time

Shere-Wolfe et al Scandinavian Journal of Trauma, Resuscitation
and Emergency Medicine 2012, 2068



Pravdepodobnost’ umrtia
hemodynamicky nestabilnych pacientov
sa

zvysuje o0 0,35%
za kazdd minatu

stravenu na UP

(Clarke JR, J Trauma 2002)



Pacient s polytraumou

specificka nozologicka jednotka

® zranenia viacerych organov a telesnych dutin
® masivne krvacanie

® takmer vycerpané 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 pol'nej nemocnice*

Holocomb 2009

1) (OABC resuscitacia
2) Permisivna hypotenzia
3) Hemostaticka resuscitacia

4) Skoré pouzitie tranexamovej kyseliny
5) DCS

Lamb, BJA 2014



1) (C)ABCresuscitacia

ATLS postup

® 1) Najskor liecit’ najviac ohrozujlce zranenie (A-B-C)

® 2) Absencia definitivnej diagndzy nesmie branit’
indikovanej liecbe

® 3) Na zacatie lie¢by nepotrebujem detailnt anamnézu

ATLS 9th edition



2) Permisivna hypotenzia

®*sTK 80-90 torr
®u TBI 110-120 torr, MAP > 80 torr

® hmatny perif. pulz

® <60 Min

ERC guidelines 2015



3) Hemostaticka resuscitacia

The Coagulopathy of Trauma: A Review of Mechanisms

John R. Hess, MD, MPH, FACP, FAAAS, Karim Brohi, MD, Richard P. Durton, MD, AMBA,

J Trauma. 2008:65:748-754.

Trauma Hemorrhage

'

Resuscitation

Inflammation




Incidence of Coagulopathy

100% | - 24,4 % vsetkych

=
P

33,1 % pri ISS > 15

Pacienti s
koagulopatiou-

e s wu en  ws  46% mortalita
IS5

% with Coagulopathy

The Journal of TRAUMA?® Injury. Infection, and Critical Care

Acute Traumatic Coagulopathy

J Trauma, 2003-54-1127-11340. Karim Brohi, BSc, FRCS, FRCA, Jasmin Singh, MB, BS, BSc, Mischa Heron, MRCP, FFAFM,
’ and Timothy Coafs, MD, FRCS, FFAFM
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Damage control resuscitation using blood
component therapy in standard doses
has a limited effect on coagulopathy
during trauma hemorrhage

100 7 A 407%

% of patients with CA5< 35




Critical Care

3) Hemostaticka resuscitacia

The European guideline on management of @
major bleeding and coagulopathy

Obmedzenie krygtaIOidov (dilljcia) followina trauma: fourth edition

® |[zotonicke krystaloidy ako inicidlna tekutinova terapia

® Obmedzenie pouzitia NaCl 0,9%

®* Obmedzenie pouzitia koloidov (nepriaznivy vplyv na
hemostazu)

Obnova hemostazy

® transfuzne pripravky a krvné derivaty

* ,goal-driven* vs. ,ratio-driven®

eodkladna zastava krvacania

irurgicka/radiointervencna: (do¢asné postupy)



Published n final 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

| L:1:2 Group
0.30
= 1:1:1 Group
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Fibrinogén

® 1 liter plazmy - cca 2g FBG
® v plazme 80kg cloveka — cca 10g FBG

® telo nema zasoby mimo plazmy

® nizka hladina bola dokazana pri traumaticke;
koagulopatii, pri hemoragickom soku

® podavanie FBG spojené s nizsou potrebou alogénnych

TRF pripravkov, nizSou mortalitou (Studie nizSej kvality)



® PLT, FBG, koagulacné faktory, FFP a PRBC cielene podla
bedside testov

® V praxi ide ¢asto o kombinaciu oboch pristupov




Critical Care

RESEARCH

The European guideline on management of @
major bleeding and coagulopathy
following trauma: fourth edition

4) Skoré pouzitie tranexamovej kyseliny

® blok vazby lyzinu na plasminogen — inhibicia fibrinolyzy

® 1g TXA i.v. do 3h od urazu, dalej 1g/8h kontin. i.v.

(Grade 1A)

® TXA v prednemocnicnej starostlivosti

(Grade 2C)

The CRASH-2 trial: a randomised controlled
trial and economic evaluation of the
effects of tranexamic acid on death,
vascular occlusive events and transfusion
requirement in bleeding trauma patients

| Roberts,’™ H Shakur,’ T Coats.,? B Hunt,®> E Balogun,’



5) Damage Control Surgery

CIELOM JE
® zastavit krvacanie

® minimalizovat’ kontaminaciu

° minimalizovat’ vplyv chirurgického vykonu (prehibenie
zapalovej reakcie, letalnej tridady)

CIELOM NIE JE

® obnovit’ anatomické pomery



* CIEVNE POSKODENIA
® ligacia

® docasny bypass (plastikové hadicky...)

* SOLIDNE ORGANY

® slezina, oblicka, kauda pankreasu
— parcialna [ totdlna resekcia

® pecen

— packing, Pringleho maneéever



* PERFORACIA CRIEV
* resekcia (linearny stapler)
® docasna ligatura, ponechanie diskontinuity creva
® NIE anastomdzy (dlho trvaju, neista viabilita)

® NIE stomie



Uzavretie DB

® packing (ruasky)

® laparostdmia (,,second look‘ za 12-48h)

* reperfuzne poskodenie - T riziko IAH



RIZIKA DCS

® 1 riziko intraabdominalnej infekcie
® 1 riziko fistuli

® T riziko hernii



DCS indikacia

® 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



DCS indikacia

® mechanizmus zranenia (??)

® patofyziologicke ukazovatele:

® krvacanie vyZaduduce masivne TRF (nad 10 TU ERY)
® zavazna MAC (pH pod 7,3)

®* hypotermia (pod 35°C)

® operacny cas nad 90 min

® koagulopatia (v labor. parametre alebo ,,nechirurgické
krvacanie)

Lamb, BJA 2014



Stav pacienta na JIS sa horsi...

TIMOVA PRACA!

* hladajte nerozpoznané zranenia

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

® vyCerpanie fyziologickych rezerv a irreverzibilny
Sok

Critical care considerations in the management of
the trauma patient following initial resuscitation

Roger F Shere-Wolfe , Samuel M Galvagno Ir and Thomas E Grissom



PROTOKOLY

® ulahcuju pouzitie spravneho postupu v casovom gaj
emocnom strese

® vyZaduju znalost), tréning, skusenosti



spatnou vazbou

== extrémne*-

cm



TRAUMACENTRA

® Personalne moznosti

* V\ybavenie (pristrojové, hybridné saly, rozpocet na lieky
a material)

Recommendation 1 We recommend that severely in-
® Skﬂsenosti jured patients be transported directly to an appropriate
trauma facility. (Grade 1B)

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

on medical judgment. Evidence supports the view Rossaint 2016
that trauma outcome is enhanced if critically injured
patients are treated in trauma centers. Therefore,
trauma patients should be transferred to the closest

aEEroEriate hosiital: Ereferablx a verified trauma center.

ATLS 9th ed.



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 system znizil mortalitu pacientov so
zavaznym poranenim o 15%

® Efektivita musi byt nekompromisne hodnotena



—
UMRTNOST NA VONKAJSIE PRICINY SMRTI, ROK 2012

DEATH RATE FROM EXTERNAL CAUSES OF MORTALITY, YEAR 2012

vekovo-Standardizovana umrtnost na 100 000 obyvatelov

B Zdravotnicka
rocenka
Slovenskej
republiky 2014
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lok je viac ako len sucast’ jeho jednotlivych Casti

Aristoteles
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