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o Utrata 1,5 ml krwi/kg/min. przez 20 min.

« Utrata 150 ml krwi/min. w ciggu 1 godz.

Keel M i wsp.: Pathophysiology of trauma. Injury 2005; 36: 691-671.
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© Odma optucnowa.

© Niedroznosc¢ drog oddechowych.
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© Zatamuj krwotok.

© Podejmij damage control resuscitation.
© Dostep naczyniowy.

© Ptynoterapia + terapia preparatami krwi.
© Permisywna hipotensja.

© ,,Triada sSmierci”.

© Kwas traneksamowy/ wapn/ natlenienie/
rekombinowane czynniki krzepniecia.
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@ Zatamuj krwotok.

@ Podejmij damage control resuscitation.
© Dostep naczyniowy.

© Ptynoterapia + terapia preparatami krwi.
© Permisywna hipotensja.

© ,,Triada Smierci”.

© Kwas traneksamowy/ wapn/ natlenienie/
rekombinowane czynniki krzepniecia.

Sambasivan CN, Schreiber MA: Emerging therapies in traumatic hemorrhage control. Curr Op Crit Care 2009; 15: 560-568.



@ Podejmij damage control resuscitation.

@ Zatamuj krwotok.

Sambasivan CN, Schreiber MA: Emerging therapies in traumatic hemorrhage control. Curr Op Crit Care 2009; 15: 560-568.
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© Bezposredni ucisk na miejsce krwawienia [EBM 1].

© Uzycie kleszczykéw hemostatycznych [EBM 1]

© Uzycie stazy taktycznej (CAT) oratrunek zaciskowy [EBM || b].

S,

S,

© Uzycie opatrunkow hemostatycznych [EBM I].

© Uzycie urzadzen tamujacych przeptyw krwi w konczynach.

© Spodnie przeciwwstrzgsowe.

Kragh JE, Murphy C, Dubick MA | wsp.: New tourniquet device concepts for battlefield hemorrhage control. The Army Medical Army
Journal 2014; 38-48.



6 WWHENAIWZEIII M Trauma team — cywilna stuzba zdrowia

@ Sktad podstawowy (9 osdb):
< Chirurg urazowy.
© Anestezjolog.
o Lekarz ratunkowy - rezydent.
© Chirurg — rezydent.
© Technik oddechowy.
© Technik urazowy (EKG, pobranie krwi).
@ Pielegniarki (2 osoby).
© Protokolant.
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Najwazniejszym czynnikiem krzepniecia jest chirurg...
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© Bezposredni ucisk na rane (i krwawiace naczynie).

© Opatrunek uciskowy.

© Opatrunek zaciskowy (opaska/ staza taktyczna-CAT).

~ JETT — junctional emergency treatment tool.
< Spodnie przeciwwstrzasowe.
¢ Proszek hemostatyczny — QuikClot.
© Gaza hemostatyczna:
® QuikClot.
@ Celox.
@ ChitoGauze.
© REBOA.

© DARPA.
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~ Bezposredni ucisk na rane.

* Kragh JE, Walters TJ, Baer DG | wsp.: Practical use of emergency tourniquets to stop bleeding in major limb trauma. J Trauma
2008; 64 (Suppl. 2): 38-50.

* Kragh JE, Walters TJ, Baer DG | wsp.: Survival with emergency tourniquet use to stop bleeding in major limb trauma. A Surg 2009;
249: 1-7.

°  Swan KG, Wright DS, Barbagiovanni SS | wsp.: Tourniquets revisited. J. Traurna 2009; 66: 672-675.
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v Uzycie kleszczykow hemostatycznych.

* Kragh JF, Walters TJ, Baer DG | wsp.: Practlcal use of emergency tourmquets to stop bleeding in major limb trauma. J Trauma

2008; 64 (Suppl. 2): 38-50.

* Kragh JE, Walters TJ, Baer DG | wsp.: Survival with emergency tourniquet use to stop bleeding in major limb trauma. A Surg 2009;
249: 1-7.

°  Swan KG, Wright DS, Barbagiovanni SS | wsp.: Tourniquets revisited. J. Traurna 2009; 66: 672-675.
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© Opatrunek zaciskowy (opaska/ staza taktyczna-CAT).

°  Kragh JE, Walters TJ, Baer DG | wsp.: Practical use of emergency tourniquets to stop bleeding in major limb trauma. J Trauma
2008; 64 (Suppl. 2): 38-50.

*  Kragh JF, Walters TJ, Baer DG | wsp.: Survival with emergency tourniquet use to stop bleeding in major limb trauma. A Surg 2009;
249: 1-7.

° Swan KG, Wright DS, Barbagiovanni SS | wsp.: Tourniquets revisited. J. Trauma 2009; 66: 672-675.
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© Opatrunek zaciskowy (opaska/ staza taktyczna-CAT).

For Revin Purposes Onh

* Kragh JE, Walters TJ, Baer DG | wsp.: Practical use of emergency tourniquets to stop bleeding in major limb trauma. J Trauma
2008; 64 (Suppl. 2): 38-50.

* Kragh JF, Walters TJ, Baer DG | wsp.: Survival with emergency tourniquet use to stop bleeding in major limb trauma. A Surg 2009;
249: 1-7.

°  Swan KG, Wright DS, Barbagiovanni SS | wsp.: Tourniquets revisited. J. Traurna 2009; 66: 672-675.
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© Opatrunek zaciskowy (opaska/ staza taktyczna-CAT).

F

L A
* Kragh JF, Walters TJ, Baer DG | wsp.: Practical use of emergency tourniquets to stop bleeding in major limb trauma. J Traurma
2008; 64 (Suppl. 2): 38-50.
* Kragh JE, Walters TJ, Baer DG | wsp.: Survival with emergency tourniquet use to stop bleeding in major limb trauma. A Surg 2009;

249: 1-7.
°  Swan KG, Wright DS, Barbagiovanni SS | wsp.: Tourniquets revisited. J. Traurna 2009; 66: 672-675.
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© Opatrunek zaciskowy (opaska/ staza taktyczna-CAT) — w cywilnej stuzbie zdrowia.

OGRANICZENIA:
© Wiekszos¢ krwotokow mozna opanowac przez ucisk bezposredni.
© Uzycie CAT w 47% byto naduzywane w wojsku (tj. zatozono jg niepotrzebnie).
© Moze powodowac niedokrwienie.
© Po jej zwolnieniu moze dojsc do powiktan wynikajacych z reperfuzji.
© Zle zatozona moze spowodowaé zwiekszone krwawienie.
© Czesc z uzywanych staz taktycznych nie ma atestu.

© Powoduje bol.

° Lee C, Porter KM, Hodgetts TJ: Tourniguet use in the civilian prehospital setting. Emerg Med. J 2007; 24: 584-587.
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© Opatrunek zaciskowy (opaska/ staza taktyczna-CAT) — w cywilnej stuzbie zdrowia.

Zatem dobrze, czy niedobrze...???

° Lee C, Porter KM, Hodgetts TJ: Tourniguet use in the civilian prehospital setting. Emerg Med. J 2007; 24: 584-587.
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© Opatrunek zaciskowy (opaska/ staza taktyczna-CAT) — w cywilnej stuzbie zdrowia.

Wskazania do uzycia CAT w cywilnej stuzbie zdrowia:

© Zagrazajace zyciu krwawienie, ktoremu towarzyszy np. niewydolnos¢ oddechowa.

@ Urazowa amputacja konczyny.

@ Niemoznos$¢ opanowania krwawienia standardowymi metodami.

v Zdarzenie masowe.

° Lee C, Porter KM, Hodgetts TJ: Tourniquet use in the civilian prehospital setting. Emerg Med. J 2007; 24: 584-587.
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v JETT —junctional emergency treatment tool.

Superior
llliac
Crest

Femoral
Artery

Greater
Trochanter

Compresslm Pads
pex '\

l_lINAI_ AF%

[

° Spanjersberg WR, Knops SP, Schep NW I wsp.: Effectiveness and complications of pelwc circumferential compression devices in
patients with unstable pelvic fractures: a systematic review of literature. Injury 2009; 40: 1031-1035.

°  Ghaemmaghami V, Sperry J, Gunst M | wsp.: Effects of early use of external pelvic compression on transfusion requirements and
mortality in pelvic fractures. Am J Surg 2007; 194; 720-723.
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@ JETT — junctional emergency treatment tool.

* Spanjersberg WR, Knops SP, Schep NW | wsp.: Effectiveness and complications of pelvic circumferential compression devices in
patients with unstable pelvic fractures: a systematic review of literature. Injury 2009; 40: 1031-1035.

Ghaemmaghami V, Sperry J, Gunst M | wsp.: Effects of early use of external pelvic compression on transfusion requirements and
mortality in pelvic fractures. Am J Surg 2007; 194; 720-723.
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v JETT - junctional emergency treatment tool.
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° Spanjersberg WR, Knops SP, Schep NW | wsp.: Effectiveness and complications of pelvic circumferential compression devices in
patients with unstable pelvic fractures: a systematic review of literature. Injury 2009; 40: 1031-1035.

°  GhaemmaghamiV, Sperry J, Gunst M | wsp.: Effects of early use of external pelvic compression on transfusion requirements and
mortality in pelvic fractures. Am J Surg 2007; 194; 720-723.



° Roberts |, Blackhall K, Dickinson KJ: Medical antishock trousers (pneumatic anti-shock garments) for circulatory support in patients
with trauma. 1999. Cochrane Database of Systematic Revievs. Pazdziernik 1999.

* AliJ, Duke K: Timing and interpretation of the hemodynamic effects of the pneumatic antishock garment. Ann Emerg Med. 1991,
20: 1183-1187.



° Lee C, Porter K: The prehospital management of pelvic fractures. Emerg Med J 2007; 24: 130-133.
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@ Bezposredni ucisk na rane (i krwawigce naczynie).
@ Opatrunek uciskowy.
@ Opatrunek zaciskowy (opaska/ staza taktyczna-CAT).
@ JETT - junctional emergency treatment tool.
@ Spodnie przeciwwstrzagsowe.
v Proszek hemostatyczny — QuikClot.
¢ Gaza hemostatyczna:
@ QuikClot.
@ Celox.
@ ChitoGauze.
@ DARPA.

@ REBOA.
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© Gaza hemostatyczna.
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* Velmahos GC, Tabbara M, Spaniolas K | wsp.: Self-expanding hemostatic polymer for control of exsanguinating extremity bleeding.
J Trauma 2009; 66: 984-988.

° LiJ, Yan W, Jing L | wsp.: Adition of an alginate to a modified zeolite improves hemostatic performance in a swine model of lethal
groin injury. J Traurma 2009; 66: 612-620.

° Kheirabadi BS, Edens JW, Terrazas IB | wsp.: Comparison of new hemostatic granules/powdres with currently deployed hemostatic
products in a lethal model of extremity arterial hemorrhage in swine. J Traurma 2009; 66: 316-326.
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© Proszek hemostatyczny.

(Qeurrk Clot:
Z=! Response .
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Aavanced Clottin g Sponge

For Temporary External Use
To Control Traumatic Bleeding

FOR USE BY TRAINED EMERGENCY RESPONDERS
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» Velmahos GC, Tabbara M, Spaniolas K | wsp.: Self-expanding hemostatic polymer for control of exsanguinating extremity bleeding.

J Traurma 2009; 66: 984-988.
° LiJ, Yan W, Jing L | wsp.: Adition of an alginate to a modified zeolite improves hemostatic performance in a swine model of lethal

groin injury. J Trauma 2009; 66: 612-620.
° Kheirabadi BS, Edens JW, Terrazas IB | wsp.: Comparison of new hemostatic granules/powdres with currently deployed hemostatic

products in a lethal model of extremity arterial hemorrhage in swine. J Traura 2009; 66: 316-326.
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< FloSeal.

* Velmahos GC, Tabbara M, Spaniolas K | wsp.: Self-expanding hemostatic polymer for control of exsanguinating extremity bleeding.
J Trauma 2009; 66: 984-988.

° LiJ, Yan W, Jing L | wsp.: Adition of an alginate to a modified zeolite improves hemostatic performance in a swine model of lethal
groin injury. J Trauma 2009; 66: 612-620.

° Kheirabadi BS, Edens JW, Terrazas IB | wsp.: Comparison of new hemostatic granules/powdres with currently deployed hemostatic
products in a lethal model of extremity arterial hemorrhage in swine. J Trauma 2009; 66: 316-326.
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@

@

Bezposredni ucisk na rane (i krwawigce naczynie).
Opatrunek uciskowy.
Opatrunek zaciskowy (opaska/ staza taktyczna-CAT).
JETT — junctional emergency treatment tool.
Spodnie przeciwwstrzgsowe.
Proszek hemostatyczny — QuikClot.
Gaza hemostatyczna:

@ QuikClot.

@ Celox.

@ ChitoGauze.
REBOA.

DARPA.
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@ REBOA (resuscitative endovascular balloon occlusion of the aorta)
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REBOA (resuscitative endovascular balloon occlusion of the aorta) —
wskazania:

@ Chirurgia tetniakow aorty.
@ Krwawienie z przewodu pokarmowego.
@ Krwotoki potoznicze.

@ Krwawienia bed3ace skutkiem urazéw.
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REBOA (resuscitative endovascular balloon occlusion of the aorta)

Wskazania — dorosli 18-69 rz:

@ PEA (< 10 min.) wtdérne do krwotoku z naczyn znajdujacych sie
ponizej przepony lub udowych (potwierdzone USG).

@ Ciezki wstrzas hipowolemiczny z SAP<70 mm Hg.

© Podejrzewane, lub potwierdzone krwawienie do j. otrzewnej
spowodowane obrazeniami tepymi, lub penetrujagcymi (strefa

).

© Tepe obrazenia, ktore spowodowaty ztamanie miednicy z obj.
wstrzasu krwotocznego (strefa lll).

@ Obrazenia penetrujgce miednicy, lub pachwiny w
hiekontrolowanym krwawieniem z naczyn o ch. junctional
(naczynia biodrowe/ udowe) — strefa lll.
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@ REBOA (resuscitative endovascular balloon occlusion of the aorta)
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@

@

Bezposredni ucisk na rane (i krwawigce naczynie).
Opatrunek uciskowy.
Opatrunek zaciskowy (opaska/ staza taktyczna-CAT).
JETT — junctional emergency treatment tool.
Spodnie przeciwwstrzgsowe.
Proszek hemostatyczny — QuikClot.
Gaza hemostatyczna:

@ QuikClot.

@ Celox.

@ ChitoGauze.
REBOA.

DARPA.
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@ System DARPA

* Defense Advanced Research Projects Agency. (2012, December 10). Darpa Foam Could Increase Survival Rate For Victims of Internal Hemorrhaging . Retrieved November 28, 2014, from DARPA News :
ttp://www.darpa.mil/NewsEvents/Releases/2012/12/10.aspx
o Eischeid, J. (2013, February 4). Injectable Foam Blocks Internal Bleeding on the Battlefield. Retrieved November 28, 2014, from Scientific American: http://www.scientificamerican.com/article/injectable-foam-blocks-bleeding/

* Rojahn, S. Y. (2013, January 22). Injectable Foam Expands in the Belly, Stops the Bleeding. Retrieved November 28, 2014, from Technology Review: Biomedicine News: http://www.technologyreview.com/news/509436/injectable-foam-expands-in-
the-belly-stops-the-bleeding/
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© System DARPA

@ Naktucie j. otrzewnej.
@ Wprowadzenie specjalnego polimeru w formie ptynne,;.

* Defense Advanced Research Projects Agency. (2012, December 10). Darpa Foam Could Increase Survival Rate For Victims of Internal Hemorrhaging . Retrieved November 28, 2014, from DARPA News :
ttp://www.darpa.mil/NewsEvents/Releases/2012/12/10.aspx
o Eischeid, J. (2013, February 4). Injectable Foam Blocks Internal Bleeding on the Battlefield. Retrieved November 28, 2014, from Scientific American: http://www.scientificamerican.com/article/injectable-foam-blocks-bleeding/

* Rojahn, S. Y. (2013, January 22). Injectable Foam Expands in the Belly, Stops the Bleeding. Retrieved November 28, 2014, from Technology Review: Biomedicine News: http://www.technologyreview.com/news/509436/injectable-foam-expands-in-
the-belly-stops-the-bleeding/
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© System DARPA

@ Naktucie j. otrzewne;j.

* Defense Advanced Research Projects Agency. (2012, December 10). Darpa Foam Could Increase Survival Rate For
Victims of Internal Hemorrhaging . Retrieved November 28, 2014, from DARPA News :
ttp://www.darpa.mil/NewsEvents/Releases/2012/12/10.aspx

e Eischeid, J. (2013, February 4). Injectable Foam Blocks Internal Bleeding on the Battlefield. Retrieved November 28,
2014, from Scientific American: http://www.scientificamerican.com/article/injectable-foam-blocks-bleeding/

* Rojahn, S. Y. (2013, January 22). Injectable Foam Expands in the Belly, Stops the Bleeding. Retrieved November 28,
2014, from Technology Review: Biomedicine News: http://www.technologyreview.com/news/509436/injectable-
foam-expands-in-the-belly-stops-the-bleeding/

® Wprowadzenie specjalnego polimeru w
formie ptynnej,

@ Ktory konwertuje do pianki, wypetniajacej
jame i tamuje mechanicznie krwawienie.
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@ Zatamuj krwotok.

@ Podejmij damage control resuscitation.
© Dostep naczyniowy.

© Ptynoterapia + terapia preparatami krwi.
© Permisywna hipotensja.

@ ,,Triada sSmierci”.

© Kwas traneksamowy/ wapn/ natlenienie/
rekombinowane czynniki krzepniecia.

Sambasivan CN, Schreiber MA: Emerging therapies in traumatic hemorrhage control. Curr Op Crit Care 2009; 15: 560-568.
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O Kwasica metaboliczna.
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©Zaburzenia krzepniecia. %

- Brohi K, Cohen MJ, Ganter MT i wsp.: Acute coagulopathy of trauma: hypoperfision induces systemic anticoagulation and hyperfibtynolysis. J Trauma-
Injury Infect Crit Care 2008; 64: 12-11-1217.

- Niles SE, McLaughlin DF, Perkins JG i wsp.: Increased mortality associated with the early coagulopathy of trauma in combat casualties. J. Trauma 2008; 64:
14-59-14-63..



BN
ad
A
L )
ol
—
{ o)
(L
—
L ]
&

I Klasyfikacja tradycyjna
R T
O Hipotermia. 28-32 || 32-34 ||

on | w
@ “n | |

e Skrajnie gteboka <14 |‘ I‘

- Gerecht R: Trauma lethal triad of hypothermia, acidosis and coagulopathy create a deadly cycle for trauma patients. JEMS 2014
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- Brohi K, Cohen MJ, Ganter MT i wsp.: Acute coaguropatrny Oy traurma: TTypoperyISTomrTauces systerncantrcoaguratiorramna nyperfibtynolysis. J Trauma-

Injury Infect Crit Care 2008; 64: 12-11-1217.
- Niles SE, McLaughlin DF, Perkins JG i wsp.: Increased mortality associated with the early coagulopathy of trauma in combat casualties. J. Trauma 2008; 64:

14-59-14-63..
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Belmont Rapid Infuser

Poniewaz zycie Twojego pacjenta moze od tego zalezec!

Testowany na polu walki
Dopuszczony dla szpitali

- Brohi K, Cohen MJ, Ganter MT i wsp.: Acute coagulopathy of trauma: hypoperfision induces systemic anticoagulation and hyperfibtynolysis. J Trauma-
Injury Infect Crit Care 2008, 64: 12-11-1217.

- Niles SE, McLaughlin DF, Perkins JG i wsp.: Increased mortality associated with the early coagulopathy of trauma in combat casualties. J. Trauma 2008; 64:
14-59-14-63..
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