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ROTEM
trombelastometrie

Rotem : ,klasicke” koagula €ni testy
15 minut : 45 minut

Ize idFfive ©

™, Globalini test koagulace
»"1©0\ Rychlejsi vysledky
./ Casnéjsi terapie




Inicialni resuscitace

koagulace

Initial coagulation resuscitation

Recommendation 24 In the initial management of pa-
tients with expected massive haemorrhage, we rec-
ommend one of the two following strategies:

e Plasma (FFP or pathogen-inactivated plasma) in a
plasma—RBC ratio of at least 1:2 as needed. (Grade
1B)

e Fibrinogen concentrate and RBC according to Hb
level. (Grade 1C)

od zachytu krvaceni { " 0%
]

do prvnich vysledku




Dalsi resuscitace koagulace

VL. Further resuscitation

Goal-directed therapy

Recommendation 26 We recommend that resuscita-
tion measures be continued using a goal-directed
strategy guided by standard laboratory coagulation
values and/or viscoelastic tests. (Grade 1C)
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PRIORITY U AKUTNIHO KRVACENI

\/Optimalizace podminek ph, teplota, iCa

\/Vyhovuje hladina Hb

v Je pfitomna hyperfibrinolyza
v Jaka je hladina fibrinogenu
v’ Dostacuje hladina koagulacnich faktoru

v’ Je dostate¢nd hladina  trombocytt ( a jejich funkce)

\/(nenideficit F. X ?)



Algorithm for treating bleeding in patients w
trauma-induced coagulopathy

Optimalizace podminek

Temperature Temperature > 34°

| Optimize preconditions |

={e]. pH>7.2
Electrolytes Calcium > 1mmol/L
Blood cell count Haematocrit > 24%

Hyperfibrinolyza

and / or severe shock TXA 15-20 mg/kg BW

Run ROTEM extem, ntem, Fietem, aptem™

| |
1. Focuson: i I I b rl n o e n
L A = EXTEM CT>APTEM CTT —> Sttt

TXA 15-20 mg/kg

2. Focuson: = | Increase FIBTEM CA10 t3™10-
fibrin deficit FIBTEM CA10 <7 mm Fibrinogen concentrate 2-6 g
(Cryoprecipitate, FFP)

Later on, repeatstep2if necessary

3. Focuson:

- . EXTEM CT > B0 sec ] Treat coagulation factor deficiency
thrombin generation (with EXTEM CT<APTEM CT) | | PCC 20 Ulkg BWS
deficit (FFP)
4. Focuson: | ﬁxﬁﬂéﬂm 4102"""" Increase platelet count to
s - Wi > 12Zmm —
platelet deficit and platelet count < 50,000/L") 2 50,000/pLT

Platelet concentrate
Treat immediately

Severe clot L TXA 15-20 mg/kg BW!
deﬁciency =| SXTEREAMO <N Fibrinogen concentrate 6-8 g and
PCC 20-30 U/kg BW
(Cryoprecipipitate, FFP [high doses])
Platelet concentrate (increaseplateietcount
102 50,000/pL)

ROTEM may also identify:

Potential heparin .
exposure = HEPTEM CT<INTEM CT | Treat tparin.tHect

Protamine 1000-2000 U
(e.g. cell-saverblood)

Clot instability EXTEM ML > 15% Consider

notrelatedto = .
and APTEM ML >15% |~
hyperfibrinolysis S = Factor XIll 1250 U




Egj Traumacentrum KN Liberec a.s.

Organizace urgentniho traumatologického pfijmu KNL

Triage pozitivni pacient

Standardni postup
15 minut

Diagnostika a terapie
Vylouceni €i vyfeSeni Zivot ohroZujicich stavi

Dychaci cesty

Zdroje velkého krvaceni: hemothorax, hemoperitoneum,
nestabilni panev, fraktury dlouhych kosti, zevni krvaceni
Tenzni pneumothorax

Tamponada srdecni

Obeéhove stabilni x nestabilni pacient

CTv reiim! polytrauma Dalsi reSeni




Algorithm for treating bleeding in patients with

trauma-induced coagulopathy

Temperature Temperature >34°C
BGA o L Ll pPH>T72

trolytes. Calcium > fmmoliL
Blood cell count Haematocrit >24%

Sreen TXA 1620 mglkg BW

Run ROTEM exren IBTEW, APTEM
1. Focuson: | 1 Treat fbrinalysis
[ | EXTEM CT>APTEN CT' =, TXA 15-20 mglkg BW!
Focuson: Increase FIBTEM CA10 to 1012 mm
fibrin deficit FIBTEM CA10<7mm = " Fibrinogen concentrate 26 g

ITE!

(Cryoprecipitate, FFP)

" EXTEMCT>80sec |, Treatcoagulation factor deficiency.
O PCC 20 Ulkg BWS
deficit =

Focusot EXTEM CA10 <40mm | Increase platelet count to
plateletdeficit oyt <oty | | 50,0001
e Platelet concenrate

Treat immediately

Severeciot | XA 15-20 mglkg BW!
B o e,
PCC 2030 Ulkg BW
(Cryoprecipipitate, FFP [high doses])

Platelet concenirate qssmpatoncont
i T Oi—

HEPTEM CT<INTEM CT | Treat heparin effect

HEPTEM CT<NTEw o7 | Toathepare efect. |

fatroneate MG #
and APTEM L > 18% T

hyperfibrinolysi e . > 15% Factor Xl 1250 U

ROTEM may also ident

Potential heparin

cel

aver blood)

2008 2009 2010 2011 2012 2013 2014
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kasuistika prvni



Na miste nehody.....

autonehoda:
celni naraz do stromu v 90 km/hod.

ridic na miste mrtev
vyzva ZZS v 20:38

spolujezdec vyprostovan 30 minut,
transport do trauma centra KNL

muz,19 let



Na miste nehody.....

dominuji mnohocetna poraneéni prave dolni
koncetiny

béehem vyprostovani komunikuje

po vyprosteni vzhledem k potrebe
analgosedace zaintubovan

hypotenzni, sinusova tachykardie
volumoterapie
prijezd na urgentni prijem v 21:52

V PNP podan 1 g Exacylu
00:00



 y

Urgentni prijem

prijezd na urgentni prijem v 21:52

prijem v rezimu polytrauma - trauma tym
zaintubovany, analgosedace

TK 90/50 TF 100/min Sp02 96%

proveden FAST a rtg plic — negativni nalez
Hb 100 g/l
provedeny odbeéery

00:00 - 00:10



vysledky KO a koagulace budou
za 30 - 40 minut ......

Hbmetr: Hb 100 g/l

pacient hypotenzni, tachykardicky




podano

 Exacyl (k.tranexamova) 1 g

 Fibrinogen 2 g



ry

Podani jiz pri podezreni na

deficit fibrinogenu

ES = % ES

Guidelines on the management of severe

perioperative bleeding

Sibylle A. Kozek-Langenecker’, Arash Afshari’, Pierre Albaladejo’, Cesar Aldecoa
Alvarez Santullano®, Edoardo De Robertis®, Daniela C. Filipescu®, Dietmar Fries’, Klaus
Gorlinger®, Thorsten Haas®, Georgina Imberger'’, Matthias Jacob", Marcus Lancé"?,
Juan Llau®, Sue Mallett'*, Jens Meier', Niels Rahe-Meyer'®, Charles Marc Samama'’,

Andrew Smith'?, Cristina Solomon'?, Philippe Van der Linden™, Anne Juul Wikkelss™,

Patrick Wouters™, Piet Wyffels”

Kritickych hodnot
fibrinogenu muze byt

dosazeno drive nez je nutne
podavat PRBC




Vysledky z laboratore nejsou ale mame
trombelastometrii do 10 minut...

INTEM 2014-11-01 22:20 | 2:

2014-11-01 22:20 | 2:

’ CFT: 137s o: 70° CT: 196s CFT: 114s o: 69°

Al0: 41mm MCF: 54mm A5: 34mm AlO: 44mm MCF:

FIBTEM 2014-11-01 22:21
- 5

<

2:
CET: - 5 o:
AS:  3mm ) A10:  3mm MCF:  3mm

S



podano

* Fibrinogen 4 g (celkem 6 g)

« PCC 2000 jednotek



e po inicialnim zajisteni provedeno
celotelove CT:

fraktura panve, mnohocetne
fraktury prave dolni koncetiny

 pacient na operacni sal



konecne:...vysiedek odberu

7 ym

pri prijmu
Hb 101 g/l
Htc 0,29
jiz
Trombo 227 000/ul vyreseno
©
INR 1,4

APTT ratio 0,9

Fibrinogen 1,2 g/l
00:40



Operacni sal

proveden ZF panve, ZF femuru a
bérce

osetreni rozsahlych poraneéni
meékkych tkani prave dolni
koncetiny



Perioperacni kontrola



INTEM 2014-11-02 00:26 FIBTEM 2014-11-02 00:26 | 2:

CT: 232s CFT: 218s o: 58° eT: 56s CFT: -5 o: - °
A5: 24mm Al0: 33mm MCF: 43mm ﬁ Smm ‘\ AlO: 6mm MCF: 6mm

2014-11-02 00:25 | 2:

CFT: 198s o: 61°

‘
A5: 24mm AlO: 32mm MCF: 47 mm

02:20 po prijmu




podano

 Fibrinogen 4 g (celkem 10 g)



Vysledky

Hb 118 g/l jiz
Htc 0,34 vyreseno
©

Trombo 113 000/ul

INR 1,5
APTT ratio 1,4

Fibri 0,9 g/i
rorinogen T2 9% 03:00 po piijmu



Podano celkem

Exacyl1g
Fibrinogen 10 g
PCC 2000 jednotek

Perioperacne 8 x PRBC



Prijem na ARO

 po ukonceni vykonu prijem na ARO
 po prijmu odbery

e pFi pFijmu jiz bez vasopresoru,
normalizace laktatu

04:00 po prijmu



vstupni odber na oddeleni

______________________________________________________________________________

______________________________________________________________________________

2014-11-02 02:33 | 2. FIBTEM 2014-11-02 02:30 | 2:
2 CFT: 102s o 75° CT: 45s CFT: - 5 o 76°
AS5: 36mm AlOD: 46mm MCF: 57mm E AS5: 12m® AlO: 13mm MCF: 15mm

e e



kasuistika druha



 y

Urgentni prijem

prijezd na urgentni prijem v 10:20

prijem v rezimu polytrauma - trauma tym
zaintubovana, analgosedace

TK 80/50 TF 120/min

proveden FAST a rtg plic - volna tekutina v dutine
brisni

fraktura panve, femuru

Hb 85 g/l

V PNP Exacyl 1 g

provedeny odbery

00:00-00:10




podano

« Exacyl (k.tranexamova) 1 g v PNP
 Fibrinogen 4 g

« 2 x EBR z vitalni indikace



 pacientka transportovana na
operacni sal

 provedena laparotomie a
splenektomie

« ZF na panev



INTEM 2014-04-13 10:31

2014-04-13 10:45

CFT: - S

CFT: -5

A20: - mm

A20: 9mm

2014-04-13 10:48

CFT: - s

MCF:

Al0: - Dl A20: - mm
e ——




2014-04-13 11:05 2014-04-13 11:06

CT: 217 CFT: 601s o: 32° CFT: -5 o: - °

q AlO: 20mm) A20: 28mm MCF:* 35mm : 3mnD| A20: Amm MCF: 3mm




02:15 po prijmu

FIBTEM 2014-04-13 12:48

CT:

22s

EXTEM 2014-04-13 12:46

CFT: - 5 o: 47° CT: 65s

CFT: 213s

o: 52°

AlO:

10mm

A20: 10mm MCF:  10mm AlO:  37mm

A20: 47mm

MCF: 53mm




5 hodin po prijmu

FIBTEM 2014-04-13 15:35 | 2:

CT: 46s EET: - 5 o 76*

AlO: 14mm A20: 16mm MCF: lemm

EXTEM 2014-04-13 154

CT: 50s CFT: 241s o: 53°

AlO: 36mm A20: 45mm MCF: 51lmm




Podano celkem

TXA 1 500 mg
Fibrinogen 10 g
PCC 2500 j.

1 x trombo

6 x PRBC



+ Krajska nemocnice Liberec, a.s.

wempcnice Lilevec wemocnice futsnory

Kasuistika treti

e 13.8.2016: 19,50 -15.8. 1016: 23,20 hod. — krvaceni 36 hodin
Muz, nar. 1982

e Polytrauma, nehoda motocyklista (versus osobni automobil, Celr |

 Hemoragicky Sok, koagulopatie

e Hemothorax, PNO bilat.

e Hemoperitoneum, ruptura branice, lacerace jater

e Devastujici poranéni panve

e Otevrené zlomeniny koncetin

|

58 TURBC,P59TU,PLT13TD 4:4:1-1:1:1

fibrinogen 33 g, PCC 6 000 j., rFVIla 9 mg,
TXA 6 g, CaCl2 90 mi



V 4 \'4

Zaver

.....

urgentni prijem s deficitem fibrinogenu

obtizné se odhaduje
(FINTIC — 25% bez deficitu fibrinogenu )

nesmi zpomalit transport ...stézejni je zastava
krvaceni



Zaver

obtizné se odhaduje
(FINTIC — 25% bez deficitu fibrinogenu )

— Hypotenze s vyloucenou jinou pricinou ..

— Nizky Hb je jisté rychly prediktor ANO - ale
nevylucuje deficit

— Polytrauma: hrudnik a bricho, panev ...dle kliniky



ivana.zykova@nemlib.cz

dekuji za pozornost



