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Bevezetés

e A serUléses eredetU haldlozdas 1 éves kortol 40-45
eves korig a leggyakoribb haldlok vildgszerte.

e A balesefi mechanizmus ismerete
nélkUulozhetetlen.

e EllGtas prioritasi elvek alapjan, nemzetkdzi
standardoknak megfelelden- pl. elsd ellatas ATLS
(Advanced Trauma Life Support )szerint




Baleseti halalozas megoszlasa

Cause of death
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A korai halalozas 20-30%-a, a késéi 80%-a megeldzheto
halalok!
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Airway management
Cncothyroidotomy

.~ Control exsanguinafing haemorrhage:
Laparotomy, thoracotomy, neck exploration,
pelvis fixation

[

Intracranial mass excision:
epidural haematoma, subdural haematoma
with mass effect

Control of ongoing
High-nsk s haemorrhage:
Threatened fimborll . O P
o Perforated viscus, Laparotomy,
soft fissue infection thoracotomy,

wound exploration

Early patient Better cosmetic
mobilisation: Close | ouicome: Facial
long bone fixation, bone repar, soft

spinal fixation tssue closure

Haure 2: Sur

gical pnonties
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Politraumatizacio fogalma

» Olyan tébb szervet, illetve szervrendszert erintd sérulés
kombindacid, ahol az egyik sérllés, vagy tobb sérilés egyUttes
hatdsa az életet kdzvetlenUl veszélyezteti (Tscherne)

» A fontos szervrendszerek serUleit 1-5 ig pontozzuk. A hdrom
legnagyobb értek négyzeteit dsszeadjuk.Polytrauma=ISS > 18
» Mortalitas:
» Azonnali haldl: aorta ruptura,magas gerincveld laesio

» Korai haldl: ptx, ftddcontusio, massziv (belsd) vérzes, sulyos
agyserulés

» K&sOi haldl MOF,letdlis tridsz sepsis,



/

Injury Severity Score

~

Medical score to assess trauma severity
Correlates with mortality, morbidity and
hospitalization after trauma

ISS score range from 1-75

ISS score > 15 = major trauma /polytrauma

| Reglon | _Injury Description | _AIS | Square Top Three _

Head & Neck No injury 0

Face No Injury 0 0

Chest Flail Chest 4 16

Abdomen No injury 0 0

Extremly Fractured femur 3 9
1

-
-nm 1SS

: 1-8  Minor

2 Moderate 9-15 Moderate
3 Serious 16-24 Serious
4 Severe 2549 Severe
5 Critical 50-74 Critical
6

Survivable 75 Maximum




Politraumatizacido management : nem
csak sebészi ellatas!

1. Folyadék resuscitatio mennyiség,mindség
,damage control” resuscitatio (és sebészet)
Permissive hypotensio

Haemostaticus resuscitatio

Vérkészitmény adds ardnya

Tranexdmsayv adds

S By @i ogs o

Intervencios radioldgiai beavatkozdsok térnyerése




PATHOPHY YINH HAGI K

SYMPATICO-ADRENERGIC REACTION CENTRAL VENOUS PRSSSUR!l
ol uam"l“*\ VASCULAR SYSTEM
r N w vmwm ..,w*'
/7 Tachycardia ' '

J
|

cmuc Contractility | l

¥ TISSUE PERFUSION | X

\‘ Cardiac Oxygen Consumption | 'Wumwl Oxygen Consumption (VO,) |

\

\mmﬂ‘-}ﬂm

v

\ Cardiac Failure

* COAGULOPATHY

HYPERINFLAMMA Coagulation Factors |
C - ; Platelets ‘ 8LOOD:
IMMUNODEPRESSION . . VICIOUS

- 4 CYCLE
CONSUMPTION LOSS

\ DIC? Hyperfibrinolysis V
v /

'MULTIPLE ORGAN FAILURE

P=TIMISIMUOV<I




SJlethal friad”




Acute traumatic coagulopathy: pathophysiology |
and Yesus Cit 2 tion British Journal of Anaesthesia, 117 (S3): iii31-iii43 (2016) |

doi: 10.1093/bja/aew328
J. W. Simmons® and M. F. Powell Reviewaice

ENDOGENOUS
RESPONSE

ACUTE TRAUMATIC
COAGULOPATHY

Fig 2 Acute traumatic coagulopathy.
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Eur J Trauma Emerg
DOI 10.1007/s0006:

Elettani
(kzeli)

paraméterek
helyredllitdsa

Trauma
1 hit

Patient condition
| Stable | | Borderline | Unstable | [ Extremis

Type of surgical intervention?
{consider the impact of 2 hit)

OR OR OR ORACU

Early total care = ~———p Damage control orthopaedics

b CrossMark

s mellett!




Eur J Trauma Emerg Surg (2016) 42:273-282
DOI 10.1007/s00068-015-0628-3 CrossMark

ORIGINAL ARTICLE

Damage control resuscitation: lessons learned

M. Glannoud!® - P. Harwood'

Borderline patients Factors with poor outcome
ISS > 40
ISS >20 with AIS thorax >2 Hemodynamic instability
Abdominal / pelvic injury with shock Coagulopathy
Bilateral lung contusion Hyopthermia (<35'C)
Bilateral femoral fracture Acidosis (pH <7.24)
Severe head Injury Massive transfusion (10u)
Raised ICP or rise intra-operatively  Expected Operative time >6h
Initial PAWP >24mmHg Raised inflammatory markers

Rise >6mmHg on nailing




DCR (damage conftrol resuscitation)

» Pre-emptiv, szigoru kritériumok nincsenek
» individudlis,dinamikusan vdaltozik az ellatas soran.

» Anatdmiai, élettani és laboratériumi paraméterek hivjdk fel a figyelmet

szUkségessegeére.

Anatomic Parameters Physiologic Parameters Lab Parameters
Estimated ISS >36 Lactate >2.5mmol/L
Penetrating abdominal injuries Weak or absent radial pulse Platelet count < 90.000/ml
Penetrating chest injuries Core body temperature <35'C Fibrinogen >1g/dl
Open pelvic fracture Systolic BP <100 mmHg PT> 16 secs
Long bone # with head injury Heart rate >100 INR>1.5
Long bone # with lung contusion PaO2/Fi02 <250 Hb <11
Truncal haemorrhage & Urinary output <50mi/hour pH <7.2

amputation Base deficit <6




DCR (damage control resuscitation)

» [5 elemei:
Permissive hypotensio és restriktiv folyadék adds

Hemostaticus resuscitatio
Acidosis korrekcid

Melegités

en g By e =

Sebészi és nem sebészi vérzés kontroll




10-Year trend in crystalloid resuscitation: Reduced volume and lower @CrossMark
mortality ™

Megan Y. Harada, Ara Ko, Galinos Barmparas, Eric J.T. Smith, Bansuri K. Patel,
Navpreet K. Dhillon, Gretchen M. Thomsen, Eric J. Ley"

Deparrment of Surgery, Division of Trauma and Critical Care, Cedars-Sinai Medical Center, Los Angeles, CA, USA [nternational fournal of Surgery 38 {2017) 78—82
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2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Mean IS5 18.8 18.6 186 18.5 19.0 18.5 19.6 16.4 18.1 17.6 0.053
Hypotensive (SEP<80 mmHg) on Admit (%) 59 7.7 6.4 3.7 5.0 6.2 3.4 4.1 5.1 53 0.345
3 aric brain iniury (Head A 1 0E) 45 B .4 ] 0 45 48 B ] 5 B Oy 4 41.B i




DCR (damage conftrol resuscitation)

Ad 1. Permissive hypotensio és restriktiv folyadék adds
» FElsésorban penetrdld sériléseknél,
» Syst BP:70-90 Hgmm illetve MAP:50 Hgmm
» KIVEVE: koponyasérilt SBP 110 -120 Hgmm

» Resuscitatio laktat/BE alapjan, visszafogott folyadék (I/B)-elsGsorban balanszirozott
krisztalloid, kolloid?

‘ ROSSamt er ol Cntical Care (2010) 200100

DO 10.1186/513054-016-1265x Cntlcal Care
l RESEARCH Open Access

CromsMurk

The European guideline on management of ®
“major bleeding and coagulopathy
followina trauma: fourth edition




DCR (damage conftrol resuscitation)

Ad 2. Hemostaticus resuscitatio:

» Cél: helyredllitas és fenntartds, coagulopathiat fenntartd/sulyosbitd
tényezok korrekcidja.

» Hypothermia, acidosis, elektrolit eltérések korrekcidja

» Formula/célvezérelt vér és vérkészitmény adds:

» Formula vezérelt: 1:1:1 ardnyban vvt:FFP:thr

» Célvezérelt: viszkoelasztikus tesztek alapjan fibrinogén, PCC, franexdmsay, ...




Dynamic of bleeding
Massive — controllable

Homeostasis - monitor and correct!
temperature, Ca™, K*, pH, lactate, perfusion etc.

Curr Opin Crit Care 2016, 225015397
DO1:10.1087/MCC.00000 00000000359




Dynamic of bleeding
Massive — controllable

Homeostasis - monitor and correct!
temperature, Ca™, K*, pH, lactate, perfusion etc.

Curr Opin Crit Care 2016, 225015397
DO1:10.1087/MCC.00000 00000000359




Intensive Care Med
DOI 10.1007/s00134-015-3658-8

WHAT'S NEW IN INTENSIVE CARE

Krisztian Tanczos
Miirton Németh
Zsolt Molnar

What’s new in hemorrhagic shock?

Imbalance in VO,/DO,

Fluid resuscitation (low volume)
RBC transfusion (physiological triggers)

Hemorrhagic
Shock

Hypoperfusion Coagulopathy
Early NE administration (IABP) Formula driven (RBC/FFP/Platelet)
Goal directed approach Goal directed (viscoelastic tests)
(PPV, SVV, lactate, ScvO,, dCO,) Tranexamic acid




Oxigenhaztartas

0; felvétel 0; széllitas 0; szallitas 0, fogyasztas

Folyadék Ver Oxigén

v 4
PO,= [sV4p) |- 1 39+500,+0.003+Pa0,) ~

000MI/min

= CO + (CaO, - CvQy), = 250,ml/roin (S¥037975%)
F

ajdalomcsillapitas, szedacio ‘




Vér es verkészitmények

IraNszruziojo

Postreszuszcita

Postreszuszcita

Fibrinogen < 1.0

Minden betegre igaz?

Mik legyenek a transzfuzid
indikatorai/végpontjai?




Definicidok

Kritikus Verzes: massziv transzfizidhoz vezetd és/vagy
dedikalt helyen (intrakranialis, intraspinalis)

torténo kisebb volument vérzes, mely

V4

/eletveszélyes allapotot erdeményez

National Blood Authority. Australia Patient Blood Management 2011.

Massziv transzfuzi0:  egyszeres vércsere 24 6ra alatt

felszeres veércsere 4 oOra alatt
Hewitt PE et al.. BMJ 1990; 300(6717): 107-109.

150 ml/perc vérvesztes
Mitra B et al.: Injury 2007; 38(9):1023-1029.

10 vagy t6bb egyseg vvt konc.
transzfuzidja
Stainsby D et al.:BJH 2006 135(5):634-641.




MTP csomag

Els6 vilaghabora — nincs reszusztitacio
Masodik vilaghaboru — krisztalloid

Vietnami habord — krisztalloid + teljes ver (1:3)
Moore FA et al Lancet. 2004; 363(9425):1988-96.

,,Bloody lethal trias: hipothermia, acidozis, koagulopathia
Shapiro MB et al J Trauma. 2000; 49(5):969-78.

1970-1980: teljes vér — komponens terapia — VVT konc. és FFP megjelenése

2003: ,,a proactive, rather than reactive approach”
Hirshberg A et al J Trauma. 2003; 54(3):454-63.

2007: ,,Damage control resuscitation” — FFP/VVT 1:1

Holcomb JB et al J Trauma. 2007; 62(2):307-10.




Formula vezérelt kezelés

Table 1 Massive transfusion: the main differences between elective surgery and trauma J.-F. Hardy et al.:\Vox Sanguinis (2005)89, 123-127
Elective surgery Trauma
Tissue trauma Controlled Massive and uncontrolled
Initiation of massive transfusion No delay between The interval between
haemorrhage and initiation haemorrhage and treatment
of treatment can vary widely
Volume status/shock Normovolemia is maintained Hypovolemia and shock
and shock is avoided are frequent
Temperature Normothermia is maintained Hypothermia is frequent
Monitoring of haemostasis Ongoing. Anticipation of Late. Laboratory tests are obtained
haemostatic defects is possible when coagulopathy is installed
Coagulopathy More often related to Often related to disseminated
decreased coagulation factors intravascular coagulation
Treatment of coagulopathy Correction of anaemia FFP and Correction of tissue hypoperfusion
platelets as determined by laboratory Correction of hypothermia
tests (FFP should probably be Correction of anaemia
administered first) Platelets and FFP as determined
by laboratory tests (platelets first?)




Formula és célvezerelt kezelés

Dzik et al. Critical Care 2011, 15:242

1. Tranexamsav 1 gr + 1gr/8 ora
(traumas beteg esetén)

2. Azonnali formula vezérelt kezelés
(pl. 1:1,5 - 1:2 FFP:VVT arany)

3. Celvezérelt hemostasis kontroll
(pl. standard plazmatikus tesztek
vagy tromboelasztografia alapjan)

celvezérelt
kezelés

Formula ¢és




Standard plazmatikus tesztek

PT/INR

Mann KG et al Circulation 2011; 124:225-235

aPTT

Primary Thrombingeneration 5 % Clot Formation
Haemostais

platelets

Davenport R et al Crit Care Med 2011; 39:2652-2658,2011

» megbizhatatlanok alacsony fibrinogén (< 1 gr/l) esetén
Tanaka KA et al Anesth Analg 2009; 108:1433-1446

e késedelmes tesztek

Toulon P et al Thromb Haemost 2009;101:394-401




Massziv Transzfuzids Protokoll

National Blood Authority. Australia Patient Blood Management.2011

Massive transfusion protocol (MTP) template

The Information below, developed by consensus, broadily covers arcas that should be included In a local MTP. This
template Can Do used to develop an MTP to moet the needs Of the local inatitution’s pationt population and resources

Senior cénician determi alm&nlmﬂscmmmadv@

v

Baseline:
Full blood count, coagulation screen (PT, INR, APTT, fibrinogaen). blochemistry,
arterial blood gases

v

Notify transfus ory act no.) to:
‘Activate MTP®

v \ 4

< ? Senior clinician
Laboratory staff ® ..
s quest:
. ansfusion specialist — REC

* Prepare and issue blood components “its FEP
as requesied

* Anticipate repeat testing af MTP paC k, 7 lson therapeutic dose platelets
Dicod component requirem 5 o Inexamic acid in trauma patients
* Minimise test tumaround

« Consider staff resources * Include:*® _
0 cryoprocipitate if fibdnogen < 1 gL

Haematologist/transfusion % (O Tecully Sunend Sripweien
specialist v

and chinical team ' Bleeding controlled?

* Assist in imerpretation of results, and 2 -
advisa on blood component support YES v NO
Not sion la to:

‘Cease MTP'




Idofaktor!

Riskin et al.: J Am Coll Surg 2009(209).2,198-205

Stanford School of Medicine — Level | Trauma Center
2005 julius uj MTP — hatékonyabb kommunikacié ill. rendszer

4 éves retrospektiv analizis (2 év elbtte — 2 utana)

>10 E vvt/24 6ra - 40 ill. 37 beteg

az elsO valasztott vér kézhez vételéhez sziikséges 1do
(4 E csoportazonos vvt konc. elérhet6 a siirgdsségin)

Table 4. Mortality Rates Between Cohorts = S

Variable Pre-MTP Post-MTP p Value = e

Patients, n 40 37

Deaths, n 18 7 =]

Mortality, % 45 19 0.02* i)

*Statistically significant; p = 0.05.

MTP, massive transfusion protocol. 1
,, 1 he improved efficiency of process " -

resulting in decreased time to transfusion, o A =
in turn leading to rapid correction of e T e
Coagulopathy” Figure 2. Patient survival by year. MTP, massive transfusion
protocol.




VCS ES LABOR:
vérgdz
konvenciondlis és
bedside alavdds
(INRtROTEM =
Multiplate).

LABOR:
csomagok/korok
kdzott :vérgdz,
(laboratériumi és)
bedside alavdds

DEPO értesitése az
AZONNALI igényrolx
MTP inditasrol

DEPO+ RVK
ériesﬂés:’ MTP
INDITAS

VW4

MEGEROSITES

4 . r o r ? ,

Tovdbbi vérigény? - | DEPO értesitése

DEPO értesitése
a folyamatos
igényrol



KOSZONOM A FIGYELMET!




